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To the Reader: 

Department of Energy 
Field Office, Albuquerque 
Los Alamos Area Office 

Los Alamos, New Mexico 87544 

June 6, 1994 

This is your copy of the Environmental Surveillance Report for the Los Alamos 
National Laboratory (the Laboratory). This report summarizes the Laboratory's 1992 
environmental surveillance program. This program is carried out to assess compliance 
with environmental standards, to identify at early stages any undesirable trends, and to 
inform the public about the Laboratory's impact on the environment. 

The report was prepared for the DOE by the Laboratory's Environment, Safety and 
Health Division. Since this is an annual report for an ongoing program, we would 
appreciate your comments or suggestions for improving both the report and the 
program. Information in the report is valid for the 1992 reporting period. Issuance of 
this report was delayed due to the priority and focus of resources assigned by the 
Laboratory to address regulatory concerns requiring immediate resolution, some of 
which are updated below: 

• A Federal Facility Compliance Agreement (FFCA) was signed with the U.S. 
Environmental Protection Agency (EPA) in March 1994 for mixed waste regulated by 
the Land Disposal Restrictions of the Resource Conservation and Recovery Act. 

• A Consent Agreement was signed with the New Mexico Environment Department 
for violations of the Hazardous Waste Management Regulations identified during a 
May 1992 inspection. 

• A FFCA is being negotiated with the EPA to meet federal radionuclide air emissions 
requirements. The Laboratory continues to improve its programs for monitoring for 
radioactive air emissions and complying with quality assurance requirements. 

The two signed agreements, and the third that is expected to be signed in 1994, will assist 
the Laboratory in achieving full compliance with these respective laws and regulations 
by establishing schedules with regulatory agencies for correction of deficiencies. 

If you have any questions concerning the general environmental protection program at 
the Laboratory, please contact my Environment, Safety and Health Branch at the address 
provided above, or by telephone at (505) 667-5288. 

I hope you will find this document useful and informative. 

Sincerely, 

Acting Area Manager 
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ENVIRONMENTAL SURVEILLANCE AT 

LOS ALAMOS DURING 1992 

ENVIRONMENTAL PROTECTION GROUP 

ABSTRACT 
This report describes the environmental surveillance program at Los Alamos National Laboratocy during 1991. Tbe Laboratocy routinely moulton for radiation and for radioactive and nonradioactive materials Laboratocy sites as well as iD the surrounding region. lANL uses the monitoring results to determine compliance with appropriate standards and to Identify potentially undesirable tnnds. Data were collected In 1991 to assess external penetrating radiation; quantities of airborne emissions and liquid emuents; concentrations of chemicals and radionuclides iD ambient air, surface waten and groundwaten, municipal water 

supply, soils and sediments, and foodstuffs; and environmental compUance. Using comparisons with standards, reguladons, and background levels, this report concludes that environmental effects from Laboratory operadoas are small and do not pose a demonstrable threat to the public, Laboratory employees, or the environment. 
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FOREWORD 

Suggestions on How to Use This Report 

This report was written for both the lay person and the scientist. Readers may have 
limited or comprehensive interest in this report. We have tried to make it accessible to 
all without compromising its scientific integrity. Following are directions advising each 
audience on how best to use this document. 

1. Lay Penon witb Umited Interest. Read Section I, the Executive Summary, 
which describes the Laboratory's environmental monitoring programs for this year. The 
report emphasizes radiological emissions, dose calculations, and environmental 
regulatory compliance. A glossary and a list of acronyms and abbreviations in the back 
of the report define relevant terms and acronyms. 

Z. Lay Penon witb Comprehensive Interest. Follow directions for the "Lay 
Person with Limited Interest• given above. Summaries of each section of the report are 
in boldface type preceding the technical text; read summaries of those sections that 
interest you. Further details are provided in the text following each summary. Appendix 
A. Standards for Environmental Contaminants; Appendix B, Units of Measurement; and 
Appendix C, Description of Technical Areas and Their Associated Programs, may also 
be helpful. 

3. Scientists with Umited Interest. Read Section I, the Executive Summary, to 
determine the parts of the Laboratory's environmental program that interest you. Then 
read the summaries and technical details of these sections in the body of the report. 
Sections IX and X contain lists of publications issued in 1992 and references,. 
respectively. 

4. Scientists witb Comprehensive Interest. Read Section I, the Executive 
Summary, which describes the Laboratory's environmental programs this year. Read the 
major subdivisions of the report; detailed data tables are included in each section. 
Appendix D contains supplementary environmental information". 

For further information about this report, contact the Los Alamos National 
Laboratory's Environmental Protection Group: 

Environmental Protection Group 
Los Alamos National Laboratory 
P.O. Box 1663 
Los Alamos, NM 87545 
Ann: Ernie Gladney 
Mail Stop K490 
Telephone: (50S) 665-4815 
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Los Alamos NatJonai Laboratory 
Enwonmental Surveillance 1992 

I. EXECUTIVE SUMMARY 

Los Alamos National Laboratory (LANL or the Laboratory) began as Project Y of the Manhattan Engineer 
District during World War II with the specific responsibility of developing the world's first nuclear weapon. The 
University of California (UC) manages the Laboratory for the Department of Energy (DOE). The Laboratory's 
focus bas evolved over the years in response to changes in national policy. The Laboratory's vision is to be a world 
class laboratory solving complex problems of national importance where science makes a difference; its mission is 
to apply science and technology to the nation's security and well being; and its policy is to provide a safe and 
healthful environment for its employees, the employees of its subcontractors, and its visitors and to prevent harm to 
these individuals, the public, or the environment that may result from the Laboratory's activities. 

The Laboratory supports an ongoing environmental surveillance program as required by DOE Orders 5400.1, 
"General Environmental Protection Program," and 5484.1, "Effluent and Environmental Monitoring Program 
Requirements.• The principal focus of the surveillance program is routine monitoring for radioactive and nonra
dioactive pollutants on Laboratory sites and in the surrounding region. These activities document compliance with 
appropriate standards, identify trends, provide information for the public, document the environmental impact of 
Laboratory operations, and contribute to general environmental knowledge. Detailed supplemental environmental 
studies also are carried out to determine the extent of potential problems, to provide a basis for any remedial action, 
and to gather further information on the surrounding environment. The Laboratory utilizes more than 450 sampling 
stations for routine monitoring of the environment. Table 1-1 presents the number of each type of environmental 
monitoring station in use in 1992. During 1992, more than 8,200 environmental samples were the subject of 
approximately 127,000 analyses for radioactive and nonradioactive constituents. 

-~ 

Estimated Doses and Risks from Radiation Exposure 

Many of the activities that take place at the Laboratory involve handling radioactive materials and operating 
radiation-producing equipment. This report documents the monitoring results, which assess the potential exposures 
to the public from Laboratory-related radiation sources. 

Table 1-1. Number of Sampling Loc:adons for Routine 
Monitoring of the Ambient Environment 

Type of Monitoring Off Site On Site Total 

External radiation 27 139 166 
Air 19 21 .wa 
Surface watersb.c 16 12 28 
Ground waters b 48 29 n 
Soils 13 10 23 
Sediments 30 so 80 
Foodstuffs 24 22 46 
Meteorology . 1 6 7 

3lncludes four stations that monitor nonradioactive air only. 
bSamples from 17 additional special surface water and groundwater 
stations related to the Fenton Hill Geothermal Program were also 
collected and analyzed as pan of tbe monitoring program. 

cDoes not include National Pollutant Discharge Elimination System 
(NPDES) outfalls sampled to demonstrate regulatory compliance. 

·., .. · 
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Radiation Doses. Radiological doses are calculated in order to estimate the potential health impacts of any 
releases of radioactivity to the public. Standards exist which limit the maximum effective dose equivalent (EDE or 
simply "effective dose") to the public. The DOE's public dose limit (PDL) is 100 mrem/yr EDE received from all 
pathways, and the. Environmental Protection Agency (EPA) restricts the EDE received by air to 10 mrem/yr. These 
values are in addition to those from nonnal background, consumer products, and medical sources. Both standards 
apply to locations of maximum probable exposure toan indiv1dual in an off-site, uncontrolled area. 

In CY92, the estimated maximum EDE due to Laboratory -op~rati!Jns ~as 6.1 mrem, taking into account shield
ing by buildings (30% reductjon) and occupancy(100% for residences, 2.5-% for businesses). h is_6.1% of DOE's 
100 mrem/yr POL for all pathways. This-dose resulted moStly froDYtxternalra-iUation fromsb()it:lived, airborne 
emissions from a linear particle acceleak)r at LoS Ala mol Meson Pbysi<;iFacility(i.AMPFj. as shown on Table 
I-2. Figure I-1 presents a summary of the estimated maximum individual and maxi,mum Laboratory boundary doses 
from external penetrating radiation generated by the uboratory ror' ilie tast12 y~n~ Table 1-3 presents a summary 
of the annual EDEs attributable to 1992 Laboratory operations. Tbeestirnatecl mui~m ~DE from Laboratory 
operations is about 2% of the 346 mrem received from background radiation i~;dtoacil\tity in Los Alamos during 
1992 (Figure I-2). ;5,~> '· '-/11; 

The EPA-approved method of calculating EDE, which is used to demonstrate compliance with National 
Emissions Standards for Hazardous Air Pollutants (NESHAP) requirements, does not allow the Laboratory to take 
into account shielding or occupancy factors. In 1992, that EDE,was 7.9 mrem. which is in compliance with EPA 
standards of 10 mrem/yr from the air pathway. 

Risk Estimates. Estimates of the added risk of cancer were calculated to provide a perspective for comparing 
the significance of radiation exposures. Based on the average effective dose, incremental cancer risk to residents of 
Los Alamos townsite and White Rock caused by 1992 Laboratory operations was estimated to be less than 1 chance 
in 1,000,000 (Table 1-4). This risk is compared with the 1 chance in 8,000 for cancer from natural background radi
ation and the 1 chance in 43,000 for cancer from medical radiation. The overall lifetime risk in the United States of 
contracting some fonn of cancer is 1 chance in 4. The lifetime risk of cancer mortality is 1 chance in 5. 

Environmental Monitoring and Compliance Activities 

External Penetrating Radiation Monitoring. LANL measures external penetrating radiation at 166 thermo
luminescent dosimeters (TLDs) located both off and on site. Annual averages for the TLDs were generally the same 
in 1992 as in 1991, consistent with the variability in natural background radiation observed at the monitoring 
stations. No radiation measurement above background were recorded at LAMPF in CY92. The current detection 
limit of the TLD system is 3.0 mrem. 

Table 1·1. Estimate of Radiation Doses (In mrem) 

Dose Source 

External Penetrating Radiation 
from Airborne Emissions 

Direct Penetrating Radiation 
Inhalation·o( Airborne Emissions 
Treated Eflluenll 
Ingestion of Foodstuff 

TOTAL 

Measured 

<Jb 

<3b 
0.075 
0 
0.430 

1lncludes building shielding and occupancy factor credits. 
bMeasured simultaneously. 
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5.31 

0.34 
0 
0.43 
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Figun 1·1. Summary of estimated maximum individual and maximum Laboratory 
boundary doses from external penetrating radiation generated by Laboratory operations 
(excluding contributions from cosmic, terrestrial, and medical diagnostic sources). 

* No above-background Laboratory boundary doses, as measured by TI.Ds, were 
recorded during 1991 or 1992. See Section IV.B.2 for discussion. 

Table 1·3. Summary of Annual Effective Dose Equivalents Attributable to 199% Laboratory Operations. 
Using DOE·Appi"'ved Dose Calculation Method 

Dose 
Location 

Background 
DOE Public Dose Limit 
Percentage of 

Maximum 
Individual Dosea 

6.1 mrem 
Residence nortb 

ofT A-53 
340 mrem 
100 mrem 

6.1% 
Public Dose Limit 

Percentage of Background 2% 

Average Dose to 
Nearby Residents 

Los Alamos White Rock 

0.12 mrem 
Los Alamos 

340mrem 

0.12% 

0.04% 

0.11 mrem 
White Rock 

327 mrem 

0.11% 

0.03% 

Collective Dose to 
Population within 80 km 

of the Laboratory 

1.4 person-rem 
Area within 80 km 

of Laboratory 
72,000 person-rem 

0.002% 

3 Maximum individual dose is tbe dose to any individual at or outside tbe Laboratory at sites where tbe bigbest dose 
rate occurs (the location of the maximum exposed individual (MEl]). Calculations take into account occupancy 
(the fraction of time a person is actually at that location), and shielding by buildings, as allowed by the DOE
approved method of calculating POLs. 
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Medical, etc. · 

Self-Irradiation 

(10.0%) 

Cosmic and Terrestrial 

Sources 

(13.3%) 

_:s J..a!"""":S '•3: . .:,...3.~ _a=·:r~::r1 
:::.v:ror.r:-.er:.a1 Surve:~'arce '392 

Total • 346 mrem 

Radon 

(50.1%) 

Ftgun l·l. Components of tbe 1992 dose at LANL's maximum exposed individual location. 

Table 1-4. Added Individual Lifetime Can«r Mortality Risks 

Attributable to 199l Radlatioa Exposure 

Exposure Source 

A v~rase Ezposwe /rotrt IAbortllOr! O,.raliou 
Los Alamos townsite , ~ 

White Roek area 

Ntlllu'Gl RMiMiole 

EDE Used 
ia Risk Estimate 

(mnm) 

0.12 
0.11 

Cosmic, terrestrial, self-imdiation, and ridon expos urea 

losAJaDW 340 

White Rock 3 27 

M~dktd X R•11 (DU.g/IMik Procedures) 

Average wboie-body exposure 53 

a An EDE of 200 mrem was used to estimate tbe risk from inhaling :z!Rn and its 

transformation products. 

Added Risk 
to aa Individual or 
Caacer Mortality 

(c:haace) 

less tban 1 in 1.000,000 
less than 1 in 1,000,000 

l ill8.00Q~.-o 
1 in8,000 

1 in43,000 

trrhe risks from natural radiation from nonradon sources were estimated to be 1 chance in 16,000_in Los Alamos 

and 1 chance in 18,000 Cor White Rock. The risk of lung cancer from radon exposure was estimated to be 1 cbance 

in 14,000 for both locations. Risk estimates are derived from tbe NRC BEIR IV and BEIR V reports and the 

NCRP Report 93 (BEIR IV 1988, BEIR V 1990, NCRP 1987a). 
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Radioactive Air Monitoring. The sampling network for ambient airborne radioactivity consisted of 36 continu
ously operating air sampling stations in 1992. Ambient air is routinely sampled for tritium, plutonium, americium, 
uranium, iodine, and gross alpha and beta activity. Total radioactive airborne emissions during 1992 increased 
slightly from those in 1991. Tritium was the only radionuclide whose air concentrations indicated any measurable 
impact from radionuclide releases from Laboratory operations. Annual average concentrations of tritium continued 
to be much less than 0.1% of DOE's guides at all stations and posed no environmental or health problems in 1992. 
Annual average concentrations of all other radionuclides in air during 1992 were also much less than 0.1% of the 
guides. Table I-5 presents both the 1991 and 1992 radionuclide releases from Laboratory operations. 

Radionuclide NaJional Emission SIIJndiU'dsfor HaZJlrdousAir Pollutants. Under 40 CFR 61, Subpart H, EPA 
limits the EDE to any member oftbl!pubUc from radioactive airborne releases from any DOE facility, including 
LANL, to 10 mrem/yr. For 1992, ~maximum dose to a memberoftbep.iblicof7.9 mrem from airborne releases 
was calculated using the EPA-approved computer prognm CAP-88. More tbaa 9S%1)f the modeled 1992 EDE was 
due to gaseous activation products released from the LAMPF. Air submersion was the primary pathway of 
exposure (versus inhalation or ground deposition). 

Table 1-!. Comparison of 1991 and 199% Releases of 
Radlonudldes from Laboratory Operatioosa 

Airborne Emissions 

RadlonucUde 

3H 
32p 

Uranium 
Plutonium 
Gaseous mixed activation products 
Mixed fission products 
Particulate/vapor activation products 
Spallation products 

Total 

Uquld Emuents 

Activity Released 
Units 1991 199% 

Ci 4,716 1,298 
f..LCi 17 9 
f..LCi 336b 242b 
f..LCi 37 12 
Ci 57,431 71,950 

f..LCi 1,096 275 
Ci 0.21 0.73 
Ci <0.1 <0.1 

Ci 62,147C 73,249 

Activity Released (mCI) Ratio 

Ratio 
199Z:1991 

0.3 
0.5 
0.7 
0.3 
1.3 
0.3 
4.2 
1.0 

1.1 

RadlonucUde 1991 199% 199%:1991 

3H 
82.&5.89.9CJSr 

137c, 

234U 
238,239.240pg 

241Am 

Rounded Total 

10,600 
124 
67 

0.07 
1.3 
1.1 

10,800 

10,630 1.0 
17 0.1 
0.5 0.01 
o.os 0.7 
0.7 o.s 
0.3 0.3 

10,650 0.99 

aDetailed data are presented in Tables V-1 and V-2 for airborne emissions and Table IV-26 for 
liquid effluents. 

bDoes not include dynamic testing. 
cNumber presented in Environmental Surveillance at Los Alamos during 1991 bas been corrected. 
The activity released in 1991 due to airborne emissions (63,633 Ci) was incorrect because of an error 
in tbe addition of Ci and f..LCi. 
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EPA audited L\NL's NESHAP program in August 1992. Data gathered during the audit is being used to 

develop a Fedctal Facilities Compliance Agreement (FFCA) between EPA and DOE, including a schedule for 

upgrading the stack monitoring prognm (necessitated by the Notice of Noncompliance [NON) issued in November 

1991). During tbe alldit. credit for building shielding and occupancy factors that had been used in estimating the 

dose to the maximum exposed individual were disallowed. A second NON was issued to DOE on November 23, 

1992 because Labotatory emiuions exceeded the 10 mrem/yr standard during the 1990 reporting period when this 

credit was removed. ~ a result of this second NON, DOE is required to submit monthly emissions and dose 

assessment reports, as specified in 40 CFR 61.94 (c). 

UnpiGIIINdAil'bonN RekGus. There were sevetal unplanned ailbome radiological releases reported during 

1992,as summarized in Table 1-6. Each EDE was less than 0.1% of DOE's public dose limit of 100 mrem/yr from 

all pathways and less than 1% of the EPA's 10 mrem/yr limit for the air pathway. 

Table 1"". Sum11181")' or Unplanned Radloadlve Airborne Releases 

Rele•ed Amount 

Date Locatio a Material Released 

March 25, 1992 TA-SS 242pg 0.045 ~Ci 

July 31 to August 7, 1992 TA-3 232"fh 9.9 ~Ci 

September 18, 1992 TA-53 3H 20Ci 

September 24, 1992 TA-53 3H 20Ci 

October 29 to 
November 20, 1992 TA-48 G/MAPb 5.5 mCi 

October30to 

November 6, 1992 TA-3 238U 0.6 ~Ci 

3Maximum effective dose equivalent to member of the public at the nearest off-site location. 

bG!MAP = gaseous/mixed activation products. 

12 As (0.6 rna) 
73 As (1.4 rna) 
74~ (1.1 mO) 
75Se (1.8 mCi) 
68GeJ68 A (0.6 mCi) 

Maximum 

EDE• 

0.0001 mrem 

0.0034 mrem 

0.08 mrem 

0.04mrem 

0.000087 mrem 

0.000065 mrem 

Nonradloactln Air Monltorlag. The Labotatory opemtes monitors to routinely measure primary pollutants, 

beryllium, acid precipitation, and visibility. 

Complisnc1 wiliiiM Fllhnll Ckt~nAiT Act and tiN New Mexico A iT {2UGlily ColllroiAct. These acts establish 

ambient air quality standards, require the permits for new sources, and set acceptable emission limits. During 1992, 

all of the Laboratory's existing' opetations remained in compliance with air quality regulations for nonradioactive 

emissions. No unplanned airborne noruadiological releases were reported during 1992. 

Surface Water and Groundwater Monitoring. The Labotatory moniton surface waten and groundwaters to 

detect potential or known transport of contaminants from the Laboratory. Measurable concenuations of radionu· 

elides from Laboratory opetations (primarily historical) are transported by surface water off site to Pueblo and Los 

Alamos canyons. The perched alluvial groundwater in off-site reaches of Pueblo and Los Alamos canyons also 
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shows the influence of both industrial and saniiary effluents. The intennediate depth perched groundwater beneath 

Pueblo Canyon at two locations (Test Well2A on county land and Test WelllA near the eastern Laboratory bound

ary) shows both radioactive and chemical quality influences from historical releases. The main aquifer shows the 

presence of recent recharge (less than 30 to SO yr) at one location beneath Pueblo Canyon (Test Well 1). The ques

tions about the potential presence of 137Cs contamination in some areas raised in past years were resolved in 1992. 

A new method of analysis was implemented during 1992 that has a much lower detection limit; all l37es measure

ments from the main aquifer were less than 5% of the Derived Concentration Guides applicable to DOE Drinking 
Water Systems. 

Complwnce wiJh the Ckan Water Act (CWA). The two primary programs at the Laboratory have been estab
lished to comply with the CWA are the National Pollutant Discharge Elimination System (NPDES) program and the 
Spill Prevention Control and Countenneasure (SPCC) program. 

The Laboratory submitted an application for a new NPDES pennit in September 1990. The Conditions of Certi
fication for the NPDES pennit required effluent limits based on water quality standards applicable to the Rio 
Grande rather than on water quality standards applicable to LANL's ephemeral streams. Subsequently, in October 
1992, UC and DOE petitioned the New Mexico Water Quality Control Commission (NMWQCC) to review the New 
Mexico Environment Department's (NMED's) conditional certification of the NPDES pennit limits. Settlement 
negotiations took place during the first quarter of 1993 that resulted in an agreement with NMED for the Laboratory 
to fund a study of the Laboratory's discharge receiving channels to detennine their correct use designations. 
NPDES pennit effluent limits are based on the water quality standards for each use designation. The NMED bas 
certified the EPA's draft pennit; final approval from EPA is expected by fall1993. In CY92, the Laboratory was in 
compliance with the NPDES pennit in 99.6% of the analyses samples at sanitary waste discharges and 99.0% at the 
industrial waste discharges. 

The Laboratory bas an SPCC Plan, as required by the CWA in 40 CFR 112. The plan is implemented by pro
viding secondary containment for large tanks and other containers to control accidental oil spills and prevent them 
from entering watercourses. 

Comp/Wnc• with th• Saf• Drinking Water Act. Samples are collected and analyzed from the Laboratory and 
Los Alamos County water distribution systems on a routine basis in order to detennine the levels of microbiological 
organisms, organic and inorganic chemical constituents, and radioactivity in the local drinking water. During 1992, 
all parameters regulated under the Safe Drinking Water Act were in compliance with contaminant levels established 

by regulation. 

Unplllnned Liquid Releases. There were three unplanned radioactive liquid releases reported during 1992 that 
were minor in extent and were cleaned up to meet applicable ~tandards. There were 41 unplanned nonradioactive 
liquid releases reported during 1992. Each of these releases was minor and was contained on Laboratory property; 
none was found to be of any threat to health or the environmenL 

Soils and Sediments Monitoring. Measurements of radioactivity and chemicals in samples of soils and sedi
ments provide data on indirect pathways of exposure. Areas within Pueblo, Los Alamos, and Mortandad canyons 

all had concentrations of radioactivity in sediments at levels higher than those attributable to natural terrestrial 
sources or worldwide fallouL Cesium, plutonium, and strontium in Mortandad Canyon result from effluents from a 
liquid waste treatment planL No run-off or sediment transport has been detected beyond the Laboratory boundary in 

Mortandad Canyon since effluent release into the canyon started. However, some radioactivity in sediments in 
Pueblo Canyon (from pre-1964 effluents) and Los Alamos Canyon (from post-1952 treated effluents) has been 

transported to the Rio Grande~. Theoretical estimates confinned by measurements show that the incremental effect 

on Rio Grande sediments is about 10% of the concentrations attributable to worldwide fallout in soils and 

sediments. 
Surface run-off has transpor:ted some low-level contamination from the active waste disposal area and several of 

the inactive areas into canyons within the Laboratory boundary. Analyses of toxic metals in surface sediments in 
these canyons indicate that no constituents exceed EPA threshold criteria for detennining hazardous waste. 

Complwnce wiJh the Resource Conservation and Recovery Act (RCRA). This act regulates hazardous wastes 

from generation through disposal. The EPA has given full authority for administering the RCRA, with the excep-
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tion of the Ha'l.llrdous and Solid Waste Amendments (HSWA) of 1984, to the NMED. LANL had frequent interac

tions with federal and state RCRA personnel during 1992. The Laboratory is currently out of compliance with 

RCRA requirements related to storage of certain hazardous and mixed wastes subject to the land disposal restric

tions (LDRs) because of a lack of adequate or available treatment capacity. The DOE and LANL are negotiating an 

FFCA on mixed waste siorage and treatment subject to LDRs. NMED conducted its annual waste compliance 

inspection the week of May 4, 1992; this inspection resulted in the Laboratory receiving two Compliance Orders in 

January 1993 involving, among other matters, the management of mixed waste. Proposed tines totaled $1.6 

million. 
Six underground storage tanks were removed during 1992. By June 1992, the Laboratory's Environmental 

Restoration program submitted 9 of the required total of 24 RCRA facility investigation (RFI) work plans. Other 

legislation concerning hazardous waste disposal, storage, and treatment include 

• Comprelunsive Environmental Response, Compensation, and Liability Act/Superfund Amendments and 
ReaulhlX'i:.IUion Act 

• Emergency Plllnning and Community Right-to-Know Ad 

• Toxic Substlmces ConiToiAd 

• Federal Insecticide, Fungicide, and Rodenticide Act 

No deficiencies or violations were found in the Laboratory's compliance with these acts. 

Foodstuffs Monitoring. Most produce, fish, bee, and honey samples from Laboratory and perimeter locations 

showed no radioactivity distinguishable from that attributable to natural sources or worldwide fallout. Some sam

ples from on-site locations had elevated tritium concentrations at levels <1% of DOE's guides for tritium in water 

(there are no concentration guides for produce). The range in tritium values in produce samples collected from 

Laboratory lands ranged in concentration-from 0.10 to 4.70 pCi/mL 
In 1991, elevated levels of 3H and 239.240pu were detected in fruit samples collected from a tree growing in the 

Laboratory's original site, TA-l. In 1992, the fruit from this tree was completely removed to prevent ingestion by 

the public; samples were collected for analysis. Although the levels were still higher than radionuclides in samples 

collected from other nearby fruit trees, the total EDE was less than 0.2% of the DOE's POL of 100 mrem/yr for all 

pathways. 

Resource Assessments. In accordance with the National Enllironmental Policy Ad (NEPA) of1969, federal 

agencies must consider the environmental impacts of proposed activities. In 1992, the Laboratory's Environmental 

Protection group reviewed 1,067 actions proposed to be undertaken at the Laboratory. More than 75% of the pro

posed actions had no significant environmental, safety, or health issues and were excluded from further NEPA 

documentation because they were covered by categorical exclusions approved by DOE. The remaining 315 projects 

had possible effects on the environment and were reviewed though the ES&H Questionnaire system, which provides 

detailed descriptions of proposed activities. 
Other requirements concerning cultural and biological resources that are reviewed at the Laboratory include 

• National Historic PreuTWIIioll Act 

• Endangentl Species Act 

• E:ceculiN Orrlu 11988, FloodpiiUn Managemelll 

• E:cecutiN Orthr 11990, Proudion of Weti41UU 

No deficiencies or violatfOiis~~ found in the Laboratory's compliance with these requirements. 
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II. INTRODUCTION 

In March 1943, a small group of scientists came to Los Alamos, located on a remote mesa high above the Rio 
Grande, northwest of Santa Fe for Project Y of the Manhattan Project. Their goal was to develop the world's first 
nuclear weapon. Although planners originally expected that the task to be completed by a hundred scientists, by 
1945, when the first nuclear bomb was tested at Trinity Site in southern New Mexico, more than 3,000 civilian and 
military personnel were working at Los Alamos laboratory. In 1947 I..AlS_Alamos Laboratory became Los Alamos 
Scientific Laboratory, which in tum became Los Alamos National Laboratory (LANL or the Laboratory) in 1981. 

Today, the Laboratory is a research and development (R&D) imtitution operated by the University of California 
(UC) for the Department of Energy (DOE). Managing the Laboratory since its inception in 1943, UC bas main
tained the tradition of free inquiry and debate that is essential to excellence in all scientific undertakings. The Labo
ratory's mission. which bas evolved over the years in response to changes in national policy, is to apply science and 
technology to the nation's security and well being. The Laboratory is responsible for ensuring the feasibility, safety, 
and security of nuclear weapom from their early development through their retirement; the Laboratory works with 
production plants to ensure that designs can be manufactured and with the armed services to ensure that the weapons 
are safe, secure, and reliable throughout their life cycle. 

The Nuclear weapons program has contributed to the Laboratory's expertise in many areas of science and tech-· 
nology, which in tum bas enabled the Laboratory to solve complex problems of national importance where science 
makes a difference. Although LANL's special role in defense--particularly in nuclear weapons technology-will 
continue, the Laboratory is increasingly using its core technical competencies-such as nuclear technology, high
performance computing and modeling, dynamic experimentation and sensors, systems engineering and prototyping, 
advanced materials and processing, and beam technologies-to solve problems in the defense, civilian, and 
commercial sectors. 

The operating cost of the Laboratory for fiscal year (FY) 92 was $1,028 million, with an additional $31 million 
for construction and $43 million for capital equipment. In FY92, 61% of the operating budget supported defense 
related activities; 13% Department of Defeme projects; 23% civiJian R&D, predominantly research and technology 
development and programs supported by the nondefense programS within DOE; and 3% was classified as Work for 
Others, which includes work conducted for the Nuclear Regulatory Commission. National Imtitutes for Health, and 
the National Aeronautics and Space Administration (Figure Il-l). Approximately $129 million was spent on 
Environmental Restoration (ER), Corrective Activities (CA), and Waste Ma!llgement (WM); this money represents 
15% of the operating budget supported by DOE/Defense Activities. 

With about 7,450 full-time-equivalent employees, the Laboratory is the largest employer in northern New 
Mexico. More than 3,000 of these employees are technical staff members, more than 2,000 are technicians, and the 
remainder are administrative and general support personnel. The Laboratory also employees more than 2,300 peo
ple in special programs and as limited term employees. In addition. more than 2,500 people are employed by con
tractors providing support services, protective force services, and specialized scientific and technical services. 

B. Geographic Setting 

The Laboratory and the associated residential areas of Los Alamos and White Rock are located in Los Alamos 
County, in north central New Mexico, approximately 100 km.(60 mi) north-northeast of Albuquerque and 40 km 
(25 mi) northwest of Santa Fe (Figure 11-2). The 111 kJn2 (43.mi2) Laboratory site and adjacent communities are 
situated on Pajarito Plateau, which comists of a series of finger-like mesas separated by deep east-to-west oriented 
canyons cut by intennittent streams (Figure 11-3). Mesa tops range in elevation from approximately 2,400 m 
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DoD & Intelligence 
13% 

Work for Others 
3% 

OOC/Oefense Activities 
61% 

DOE/Energy & Research 
23% 

Flgun D·l. FY92 actual operating costs by percentage of allocation to programs. 

(7,800 ft) on the flanks of the Jemez Mountains to about 1,900 m (6,200 ft) at their eastern termination above the 
Rio Grande Valley. 

Most Laboratory and community developments are confined to mesa tops (see the inside front cover). The sur
rounding land is largely undeveloped, with large tracts of land nortb, west, and south of the Laboratory site being 
held by the Santa Fe National Forest, Bureau of Land Management, Bandelier National Monument, General 
Services Administration. and Los Alamos County (see the inside back cover). San Ildefonso Pueblo borders the 
Laboratory to the east. 

The Laboratory is divided into Technical Aleu (TAs), which are used for buiidiq sites, experimental an:as. 
waste disposal locations, roads. and utility rights-of-way (see Figure 11-4 and Appendix C). However, these uses 
accouna for only a small part of the total land area. Moat land provides isolation for security and safety and is held 
in reserve for future use. 

DOE controll the area within Laboratory boundaries and bas the option to completely restrict access. The public 
is allowed limited access to certain areas of the Laboratory. An area north of Ancho Canyon (see Figure 11·5) 
between the Rio Gr10de and Sta~ Road 4 is open to hikers, rafters, and hunaers, but woodcutting and vehicles an: 
prohibited. Portions of Mortandad'and Pueblo canyons are also open to the public. Archaeological sites, Otowi. 
Tract northwest of State Road 502 near the White RockY and in Mortandad Canyon. are open to the public subject 
to restrictions protecting cultural resources. 

In August 1977, the Laboratory site was dedicated as a National Environmental Research Park. The ultimate 
goal of programs associated with this regional facility is to encourage environmental research that will contribute to 
understanding bow people can best live in balance with nature while enjoying the benefits of technology. Park 
resources are available to individuals and organizations outside of the Laboratory to facilitate self-supported 
research on these subjects deemed compatible with the Laboratory programmatic mission (DOE 1979). 

A final Environmental Impact Statemena (EIS) that assessed potential cumulative environmental impacts 
associated with then. known future, and continuing activities at the Laboratory was completed in 1979 (DOE 1979). 
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Figure fi.J. Topography of the Los Alimos area. 

Pajarito Plateau 

The report provided environmental input for decisions regarding continuing activities at the Laboratory. It also ~ 

provided more detailed infonnation on the environment in and around Los Alamos. DOE is planning to prepare a .J 
new site-wide EIS for the Laboratory within the next seve~.l years. 

C. Geology and Hydrology 

Most of the finger-like mesas in tbe Los Alamos area arc Bandelier Tuti, ash fall, ash fall pumice, and rhyolite 

tuff (Figure 11-6). The tuff, ranging from nonwelded 19 welded, is over 300 m (1,000 ft) thick in the western part of 

the plateau and thins to about 80 m (260 ft) eastward above the Rio Grande. It was deposited as a result of a major 

eruption of a volcano in tbe Jemez Mountains about 1.1 to 1.4 million yean ago. 

The tuff overlaps onto the Tschicoma Fonnation, which consists of older volcanics that fonn the Jemez Moun

tains. The tuff is underlain by the conglomerate of the Puye Fonnation (Figure II-6) in the central and eastern edge 

along tbe Rio Grande. Chino Mesa basalts interfinger with the conglomerate along tbe river. These fonnations 

overlay the sediments of the Santa Fe Group, which extends across tbe Rio Grande Valley .and is more than 1,000 m 

(3,300 ft) thick. Tbe Laboratory is bordered on the east by tbe Rio Grande, within the Rio Grande Rift. Because the 

rift is slowly widening. the area experiences frequent but minor seismic disturbances. 

Surface water in the Los Alamos area ocxun primarily as ephemeral or intennittent reaches of streams. 

Perennial springs on the flanks of the Jemez Mountains supply base now into upper ruches of some canyons, but 

the volume is insufficient to maintain surface tlows across the Laboratory site before they are depleted by evapo11· 

tion, transpiration,· and infiltration. Run-off from heavy thunderstonns or heavy snowmelt reaches the Rio Grande 

several times a year in some drainages. Effluents from sanitary sewage, industrial waste treatment plants, and 

cooling-tower blowdown enter some canyons at rates sufficient to maintain surface tlows for varying distances. 

Groundwater in the Los Alamos area occurs in three modes: (1) water in shallow alluvium in canyons, (2) 

perched water (a body of groundwater above an impenneable layer that separates it from the underlying main body .-

of groundwater), and (3) the main aquifer of the Los Alamos area. ..J 
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Figure 11-6. Conceptual illustration of geologic and hydrologic relationship in Los Alamos area. 

Ephemeral and interrupted streams have deposited alluvium that ranges from less than 1 m (3 ft) to as much as 
30 m (100 ft) in thickness. Run-off in canyons infiltrates the alluvium until its downward movement is impeded by 
layers of weathered tuff and volcanic sediment that arc less permeable than the alluvium. This creates shallow 
bodies of perched groundwater that move down gradient within the alluvium. Aa water in the alluvium moves down 
gradient. it is depleted by evapotranspiration and movement into underlying volcanics (Purtymun 1977). The 
perched alluvial groundwaters show the effects of discharges from the Laboratory. 

Perched groundwater occun at intermediate depths in conglomerates and basalts beneath the alluvium in por
tions of Pueblo, Los Alamos, and Sandia canyons. It bas been found at depths of about 37 m (120 ft) in the 
midrcach of Pueblo Canyon, about 4S to 60 m (150 to 200 ft) beneath the surface in lower Pueblo and Los Alamos 
canyons near their confluence in basalts in Los Alamos Canyon at 61 to 76 m (200 to 250ft) (Figure U-6), and in 
Sandia Canyon aear the eastern Laboratory boundary at a depth of about 137m (450ft). This intermediate depth 
perched water bu one known discharge point at Basalt Spring in Los Alamos Canyon. The intermediate depth 
ground waters communicate with the overlying perched alluvial groundwaters and show the effects of radioactive 
and inorganic contamination from Laboratory operations. 

The main aquifer of the Los Alamos area is the only aquifer in tbe area capable of serving as a municipal water 
supply. The surface of the aquifer rises westward from the Rio Grande within tbe Tesuque Formation into the lower 
part of the Puye Formation beneath the central and western part of tbe plateau. Depth to the main aquifer is about 
300m (1,000 ft) beneath tbe mesa tops in the central part of the plateau. The main aquifer is separated from alluvial 
and perched waters by about 110 to 190 m (350 to 620 ft) of tuff and volcanic sediments with low ( <10%) moisture 
content. 

Water in the main aquifer is under artesian conditions in the eastern part and along the Rio Grande (Purtymun 
1974b). Continuously recorded data on water levels collected in test wells since fall 1992 indicate that the main 
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aquifer exhibits confined aquifer response to barometric and earth tide effects throughout the Plateau. :\fajor 

recharge to the main aquifer is probably from the west because the piezometric surface slopes downward to the east. 

The main aquifer discharges into the RJo Grande through springs in White Rock Canyon. The 18.5 km (11.5 mi) 

reach of the river in White Rock Canyon between Otowi Bridge and the mouth of Rito de Frijoles receives an esti

mated 5.3 to 6.8 x 1()6 mJ (4,300 to 5,500 ac-ft) annually from the aquifer. 

D. Climatology 

Climatological averages for atmospheric state variables (temperature, pressure, and moisn•re) and precipitation 

are based on observations made at the official Los Alamos weather station from 1961 to 1991. Extremes are based 

on the 1911 to 1991 period. Although the location of the official weather station has changed over the years, all 

locations are within 30m (100ft) of each other in elevation ~nd S km (3 mi) in distance. The meteorological condi

tions described here are representative of conditions on the Pajarito Plateau at an elevation of approximately 

2,250 m (7,400 ft) above sea level. 

Statistics on wind do not vary significantly from year to year, it may be helpful to refer to the wind roses for 

1992 (Figures II-7 and II-8) along with the following text. In these diagrams, the length of each spoke is propor

tional to the amount of time that the wind blew from the indicated direction; circles of a probability of 6% and 1200 

are shown for reference. The spoke representing each wind direction sector is partitioned into segments, and the 

length of each segment is proportional to percentage of time the wind speed fell within the indicated range. Unless 

otherwise noted, the following discussion is based on winds observed at 11 m (36ft) above the ground. The average 

time for wind gusts is approximately 1 s. 

Los Alamos winds are generally light, averaging 2.8 m/s (6.3 mi/h). Strong winds are most frequent during the 

spring when sustained winds exceeding 11 m/s (25 mi/b) with peak gusts exceeding 22 m/s (50 milb) are common. 

0 

The highest wind gust in the record is 34.4 m/s (77 mi/b). ... 

Winds over the plateau show considerable spatial structure and temporal variability. The semiarid climate pro- ,1 
motes strong surface beating by day and strong radiative cooling by night. Because the terrain is very complex, 

heating and cooling rates are uneven over the Los Alamos area, and this results in diurnal thermally generated local 

flows. However, it is often difficult to explain observed winds completely in terms of the simple conceptual models 

of slope and valley flows. 

During sunny, light-wind days, an upslope flow often develops over the plateau in the morning hours. This tlow 

is more pronounced along the western edge of the plateau, where it is 200 to 500 m (650 to 1650 ft) deep. By noon, 

southerly flow usually prevails over the entire plateau. 

At measurement sites closer to the eastern edge of the plateau, wind roses show a weak secondary peak in the 

daytime wind direction in the northeast sector. These northeasterlies also show up in the wind roses for observa

tions made at 92 m (300ft) and 510 m (1,670 ft) above the ground. They are-thought to result from cold air 

drainage down the Rio Grande Valley that persists into the early morning hours. 

The prevailing nighttime flow along the western edge of the plateau is west-southwesterly to northwesterly. 

These nighttime westerlies result from cold air drainage offtbe Jemez Mountains and the Pajarito Plateau; the 

drainage layer is typically SO m (165ft) deep in the vicinity ofTA-3. At sites farther from the mountains, the 

nighttime direction is more variable but usually has a relatively strong westerly component. Just above the drainage 

layer, the prevailing nighttime flow is southwesterly, with minorpe!lks in the distribution around northwest and 

northeast. At 510 m (1,673 ft) above the ground, the wind direction distribution exhibits a broad, flat peak covering 

the whole western half of the compass. 

Atmospheric flow in the canyons is quite different than over the plateau. Data collected from Los Alamos 

Canyon suggest that at night a cold air drainage fills the lower portion of the canyon. The flow is steady and con

tinues for about an hour after sunrise when it ceases. abruptly and is followed by an unsteady up-canyon flow for a 

couple of hours. This up-canyon flow often gives way to the development of a rotor that fills the canyon when the 

wind over the plateau has a strong cross-canyon component. When the rotor occurs, southwesterly (or southeast· "' 

erly) flow over the plateau results in northwesterly (or northeasterly) flow at the canyon bottom. Down-canyon tlow I 
begins again around sunset, but the onset time appears to be more variable than cessation time in the morning. 
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Turbulence intensity- expressed as the standard deviation of the horizontal wind direction angle- averages 
20° during the day. Other things being equal, this is a larger value than would be observed over tlatter, smoother 
sites. Even at night, when the drainage flow is stable, the turbulence intensity generally exceeds 12 °. Because the 
drainage layer often has a shear zone both above and below, its turbulence levels remain quite high in spite of the static stability. · · 

Los Alamos has a semiarid, temperate mountain climate. In July the average daily higbi~'ittperature is 27.2 °C 
(81 °F), and the average nighttime low temperature is l2.8°C (55°F). The highest recorded temperature is 35°C 
(95°F). The average January daily high is 4.4°C (40°F), and the average nighttime low is -8.3°C (1 rF). The lowest 
recorded temperature is -27.8°C (-l8°F). The large daily range in temperature (approximately 13 °C [55°F]) results 
from the site's relatively dry, clear atmosphere, which allows high insolation during the day and rapid radiative 
losses at night. 

Although the dry atmosphere promotes rapid nighttime cooli~ n~ar the ground, this cooling is somewhat coun
terbalanced by the flow of sensible heat from above, generated by turbulence in the drainage flow. Therefore, the 
strong surface-based temperature inversions often observed in the valleys are not observed on the plateau. Inver
sions of 3°C (37°F) over 100m (328 ft) are typical, and these are generally destroyed less than two hours after sun
rise. Average atmospheric pressure at the weather station is 776 mbar (22.91 in. of mercury), which is about 76% of 
the standard pressure at sea level. 

Monthly average values of the dew point temperature range from -9.4°C (15.0°F) in January to 8.9°C (48°F) in 
August, when moist subtropical air invades the region during the "monsoon" season. Fog is rare in Los Alamos, 
occurring on less than five days a year. 

The average annual precipitation (rainfall plus the water-equivalent of frozen precipitation) is 47.6 em (18.7 in.). 
However, the annual total is variable from year to year; the standard deviation of these fluctuations is 12.2 em 
(4.8 in.), which is 25% of the mean precipitation. The lowest recorded annual precipitation is 17.3 em (6~8 in.), and 
the highest is n.1 em (30.3 in.). The maximum precipitation recorded for a 24 h period is 8.8 em (3.5 in.). Because 
of the eastward slope of the temin, there is a large east-to-west gradient in precipitation across the plateau. White 
Rock often receives 13 em (5 in.) less annual precipitation than the official weather station, and the eastern flanks of 
the Jemez often receive 13 em more. 

About 36% of the annual precipitation falls from convective storms during July and August, that are often 
accompanied by hail. This summertime precipitation is often referred to as the "monsoon" season. However, the 
signature of true monsoon circulation, namely large and persistent changes in wind and pressure patterns, is not 
observed in the southwest United States (Lyons 1992). AJth~ugh there is a definite period of maximum summer
time precipitation, a precipitation maximum is not part of the widely accepted definitions of a monsoon. Thus, 
"rainy season" is probably a more apt term for the months of July and August 

Winter precipitation occurs mostly as snow; freezing rain is rare. Annual snowfall averages 150 em (59 in.). 
The highest recorded snowfall for one season is record is 389 em (153 in.), a~d the highest recorded snowfall for a 
24 h period is 56 em (22 in.). In a typical winter season, snowfall equal to or exceeding 2.6 em (1 in.) will occur on 
14 days, and snowfall equal to or exceeding 10.2 em (4 in.) will occur on 4 days. The snow is generally dry; on 
average 20 units of snow is equivalent to 1 unit of water. 

Los Alamos receives sunshine for approximately 75% of daylight hours. During the warm half of the year about 
20% of this incoming solar radiation is reflected at the surface. The remaining 80%, the net short-wave energy, is 
the radiant energy at the land surface. Roughly half of this net short-wave energy is counterbalanced by a net loss of 
radiation to space. The remainder, referred to as the net all-wave energy, is dissipated by energy transfer to the 
ground and the lower atmosph~re. 

On clear days, approximately 20% of the net all-wave energy is deposited as heat in the ground, and the remain
der is transferred to the atmosphere by the eddy flux of sensible and latent heat. The ratio of the sensible heat flux 
to latent heat flux, the Bowen ratio, is sometimes used to characterize climate; values range from 0.1 over tropical 
oceans to 10.0 over deserts. During the warm half of the year this ratio ranges from 0.5 to 3.0 at the TA-6 weather 
station. Low values occur in the early spring, when the ground is wet from snow melt and during the rainy season. 
High values occur when the surface is dry, usually in June- before the rains begin- and in early fall. An analysis 
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of one year of latent heat flux data suggests that the water flux equivalent of this evapotranspiration amounts to 

approximately 90% of the annual precipitation. 

E. Ecology 

The diversity of ecosystems in the Los Alamos area is due partly to the dramatic 1,500 m (5,000 ft) elevation 

gradient from the Rio Grande to the Jemez Mountains 20 km (12 mi) and partly to the many steep canyons that dis

sect the area. Six major vegetative complexes or community types are found in Los Alamos County: juniper

grassland, piii.on-ju~per, ponderosa pine, mixed conifer, spruce-fir, and subalpine grassland. The juniper-grassland 

community is found along the Rio Grande on the eastern border of the plateau and extends upward on the south

facing sides of canyons, at elevations between 1,700 and 1,900 m (5,600 to 6,200 ft). The pinon-juniper commu

nity, generally in the 1,900 to 2,100 m (6,200 to 6,900 ft) elevation range, covers large portions of the mesa tops and 

north-facing slopes at the lower elevations. Ponderosa pines are found in the western portion of the plateau in the 

2,100 to 2,300 m (6,900 to 7,500 ft) elevation range. These three communities predominate, each occupying about 

one-third of the Laboratory site. The mixed conifer community, at an e'levation of2,300 to 2,900 m (7,500 to 9,500 

ft), overlaps the ponderosa pine community in the deeper canyons and on north slopes and extends from the higher 

mesas on to the slopes of the Jemez Mountains. The subalpine grassland community is mixed with the spruce-fir 

communities at higher elevations of 2,900 to 3,200 m (9,500 to 10,500 ft). 

Because of the variety of complex, interlocking ecotones in the Los Alamos area, no single ecological structure 

of food webs can characterize all the associations of flora and fauna in the area. Food web relations for the biota of 

the Laboratory environs have been studied only enough to provide information for general descriptions and 

expectations. 

Generally, larger mammals and birds are wide ranging and utilize large habitats, from the dry mesa and canyon 

country at lower elevations to the high mountain tops west of the Laboratory. Smaller mammals, reptiles, 

invertebrates, and vegetation are more sensitive to the variations in elevation and are thus confined to generally 

smaller habitats. 

As a result of human's past and present use of the Laboratory environs, some areas of vegetation are undergoing 

secondary succession. This process has important consequences for natural systems. Farming by prehistoric 

Indians and by Spanish and Anglo settlers before the Laboratory's establishment created open, grassy areas on the 

mesas that have not yet returned to climax plant communities. These areas provide feeding areas for herbivores, 

especially deer and elk, and the adjacent timbered canyon slopes provide cover. 

F. Cultural Resources 

Approximately 60% of DOE land in Los Alamos County bas been surveyed for prehistoric and historic cultural 

resources, and close to 1,000 sites have been recorded. Over 95% of the ruins date from the 14th and 15th centuries. 

Most of the sites are found in the pinon-juniper vegetation zone, with 80% lying between 1,760 and 2,150 m (5,800 

and 7,100 ft) in elevation. Almost three-quarters of all ruins are found on mesa tops, which are the preferred 

locations for development at the Laboratory today. 

G. Population Dlstributioa 

In 1992 the estimated populatio-n of Los Alamos County was approximately 18,200 (based on the 1990 US Cen

sus, adjusted to July 1, 1992) (USBC 1991). Two residential and related commercial areas exist in the County 

(Figure 11-2). The Los Alamos townsite (the original area of development, which now includes residential areas 

known as Eastern Area, Western Area, North Community, Barranca Mesa, and North Mesa) bad an estimated pop

ulation of 11,400. The White Rock area (including the residential areas of White Rock, La Senda, and Pajarito 

Acres) bas about 6,800 residents. About 40% of the people employed in Los Alamos County commute from other 

counties. It is estimated that approximately 224,000 persons lived within an 80 km (50 mi) radius of the Laboratory 

in 1992 (Table Il-l). 
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~ 
- Table ll-1. 1992 Population within 80 km of Los Alamos National Laboratory a.b 

-
Distance from TA-53c: (km) 

Direction 1-2 2-4 4-3 8-15 15-20 20-30 3()....40 40-60 60-80 

-
N 1 0 0 0 0 0 1,169 0 378 
NNE 0 0 0 582 0 558 1,781 1,850 227 
NE 1 0 0 0 326 15,860 1,039 1,170 3,965 

-
ENE 0 0 0 2,031 1,609 2,843 2,827 1,222 2,267 

E 0 0 87 26 582 1,199 728 0 1,422 

' 
ESE 0 0 0 0 0 306 24,239 1,091 1,511 
SE 0 0 6,796 0 0 0 56,036 2,558 8 
SSE 0 0 0 0 0 0 446 4,551 99 

- s 0 0 0 50 0 347 670 7,363 0 
SSW 0 0 0 20 0 891 219 8,981 36,507 

-
SW 0 0 0 0 0 0 343 4,532 0 
WSW 0 0 0 0 0 343 341 2,775 225 ,., w 0 0 0 0 0 0 0 179 144 
WNW 0 1,443 6,572 0 0 0 0 0 3,359 
NW 0 526 1,731 0 0 0 0 1,481 0 
NNW 0 581 582 0 0 0 0 65 64 

~ 1992 Pop. 
Distribution 2 2,550 15,768 2,709 2,517 22,347 89,838 37,818 50,176 

~ 
aTotal population within 80 km of Los Alamos National Laboratory is 223,725. 

' 
bpJease see Figure 11-2 for more information on tbe location oftbe population. 
cpJcase see Figure ll-4 for the location ofTA-53. 

-
~ 

~ 

lc 
~ 

• II-13 



I 

1-, 

I ~ 

I 

I 
I 
l 

Los Alamos Nationai Laboratory 
Enwonmental Surveillance 1 992 

Ill. COMPLIANCESUMMARY 

lAs Alamos National Laboratory (lANL or the Laboratory) operates under multiple 
federal and state environmental regulations and p"ermits that mandate compliance standards 
for environmental qualities. 

IANL had frequent interactions with federal and state Resource Conservation and 
Recovery Act (RCRA) personnel during 1991. The Laboratory cannot comply with RCRA 
requirements related to storage of mixed waste and certain hazardous wastes subject to land 
disposal restrictions (LDRs) because of the lack of adequate or available treatment capacity. 
A National Capacity Variance that aUowed the Laboratory to store some of these wastes 
expired May 7, 1991. The Department of Energy (DOE) and the Environmental Protection 
Agency (EPA) Initiated negotiations on a Federal Facilltles Compliance Agreement (FFCA) 
on the storage and treatment of mixed waste subject to LDRs. In January 1993, the New 
Mexico Environment Department (NMED) proposed fines totaling $1.6 million for alleged 
various violations of the state's Hazardous Wute Act (NMBWA). 

Six underground storage tanks were removed during the year. An annual inspection 
conducted by the NM Department of Agriculture (NMDA) found no deficiencies in the 
Laboratory's pesticide application program. 

In 1991, the Laboratory was In compliance with Its on-site liquid dlscharp requirements 
In 99.6CJ51 of the samples from its sanitary emuent outfaUs and in 99.0,. of tbe samples from 
its industrial emueat outfalls. Under an Administrative Order (AO) and an FFCA with 
EPA, new sanitary waste treatment facUlties were under construction Ia 199%. Concentra· 
tlons of constituents in the drinking water distribution system remained wltbia federal and 
state water supply standards. 

The Laboratory wu Ia compliance with all federal nonradlologlcal ambient air quality 
standards. As a result of the review of nonradiologlcal emissions from new and modifled 
operations, an applkation for a permit for beryllium machining operations at Technical 
Area (TA)-5!-4 was submitted to and approved by NMED In 199%. In addition, three 
beryllium machining source registrations were submitted to NMED. 

EPA standards limit the effective dose equivalent (EDE) to memben of the publk f'rom 
Laboratory airborue radioactive emissions to less than 10 mrem/yr. The Laboratory's 1990 
emissions exceeded this limit and thus were not In compliance with the standards. Conse· 
quently, the DOE received a Notice of Noncompliance (NON), and DOE and LANL began 
negotiating an FFCA on stack monitoring protocols. The Laboratory's 199% emissions, 
however, were in compliance with the standards; the EDE was 7.9 mrem calc:ulated using 
EPA-approved methods that do not take Into account building shielding or occ:upancy. 

During 199%, 1,067 actions proposed to be undertaken at the Laboratory we~ reviewed 
for Natloaal Environmental PoUc:y Ac:t (NEPA) applicability, and !6 DOE Environmental 
Checklists (DECs) were submitted to DOE. In addition, Laboratory archaeologists evalu· 
ated 98'7 proposed actions, which required 49 intensive field surveys, for possible effects on 
cultural resources. Laboratory biologists reviewed 615 proposed actions for potential 
Impacts on threatened and endangered species; 70 actions required additional study. And 
finally, 615 proposed actions were reviewed for their effect on ftoodplalas and wetlands. 
Seven projec:ls may be inside ftoodplala or wetland boundaries; ftoodplaia/wetland 
assessments are being prepared for these projects. 

A. lntroduc:tioa 

Many of the activities and operations at the Laboratory involve or produce liquids, solids, and gases that contain 
radioactive and/or hazardous materials. It is the policy of the Laboratory that operations shall be performed in a 
manner that protects the environment and addresses compliance with applicable federal and state environmental 
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protection regulations. This policy is in accordance with DOE requirements to protect the public, environment, and 

worker bealth and to comply with applicable environmental laws, regulations, and orders. 

Federal and state environmental requirements address handling, transport, release, and disposal of contaminants 

and pollutants, as.~eU as protection of ecological, archaeological, historic, atmospheric, and aquatic resources. 

Regulations specify generic requirements and standards to ensure maintenance of environmental qualities. 

Table lll-1 presents a list of the major environmental requirements that affect the activities of the Laboratory and 

the principal authorities administering these requirements. Table III-21ists the environmental permits and approvals 

issued and the specific operations and/or sites affected. 

B. Compliance Status 

1. ResouRe Conservation and Recovery Act. 

L Iotroductlon. The Laboratory produces a wide variety of hazardous wastes. RCRA. as amended by the 

Hazardous and Solid Waste Amendments (HSWA) of 1984, mandates a comprehensive program to regulate 

hazardous wastes, from generation through disposal. A major emphasis of the amendments is to reduce hazardous 

waste volume and toxicity and to require treatment of hazardous waste prior to land disposal. 

EPA or an authorized state agency grants RCRA permits to specifically regulate the treatment, storage, and dis

posal of ha:zudous waste and the hazardous component of radioactive mixed waste. A RCRA Part A penn it appli

cation identifies (1) facility location, (2) owner and operator, (3) hazardous or mixed wastes to be managed, and (4) 

hazardous waste management methods. A facility that bas submitted a RCRA Part A permit application is allowed 

to manage hazardous or mixed wastes under transitional regulations known as the Interim Status Requirements 

pending issuance of a RCRA Operating PermiL The RCRA Part B permit application consists of a detailed narra- · 

tive description of all facilities and procedures related to hazardous or mixed waste management DOE was granted 

a hazardous waste facility permit on November 8, 1989. 

EPA granted base RCRA authorization to New Mexico on January 25, 1985, transferring regulatory control of 

hazardous wastes under RCRA to NMED. Implementation of state authority for hazardous waste regulation is 

found in the NMHW A and Hazardous Waste Management Regulations (HWMR). Although NMED has not yet 

obtained authorization for implementing the majority of the 1984 HSW A. HWMR follows the federal codification 

for regulations in effect on July 1, 1992 concerning the generation and management of hazardous waste. Tbe State 

of New Mexico's Hazardous Waste Program was authorized to regulate mixed waste by the EPA on July 25, 1990. 

A Part A permit application for mixed waste storage and treatment units throughout the Laboratory was submitted 

on January 25, 1991, within the required six month period. A schedule for submittal of the Part B application bas 

been transmitted to NMED. Part B permit applications were submitted for three surface impoundments in July 

1991. Negotiations continue on the submittal of modifications for the interim status units. 

The Laboratory is currendy out of compliance with RCRA requirements related to storage of certain hazardous 

and mixed waste subject to the LDRs. Sucb wastes include solvents; dioxins/furam; California list; and tbe first, 

second, and third groups of scheduled wastes. No treatment alternative has been available for these wastes. The 

National Capacity Variance on storage of scheduled mixed waste expired on May 8, 1992. DQE bas continued 

negotiations with EPA Region 6 on an FFCA to develop a schedule to bring all waste subject to LDRs into 

compliance. 

b. Solid Waste Dkposal. Tbe TA-54, Area Jlandfill received 307 cu yd ofsolid waste in 1992. The landfill 

is used as a staging area for nontadioactive asbestos (approximately 595 cu yd) that is shipped off site to an 

approved commercial disposal'site. Radioactive asbestos and asbestos suspected of being contaminated with 

radioactive material continue to be disposed into a monofill constructed at TA-54, Area G. 

In January 1992, LANL submitted a Notice of Intent (NO I) to continue to operate LANL's industrial solid waste 

landfill, located at TA-54, Area J to the NMED's Solid Waste Bureau. In addition, in February 1992, LANL sub

mitted an annual solid waste management report to NMED for LANL's TA-54, Area J landflll. LANL also disposes 

of sanitary solid waste and rubble at the Los Alamos County landfill on East Jemez Road, DOE property that is 

operated under a special use permit with the county. Los Alamos County has day-to-day operating responsibility for 
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Table 111-1. ~or Eaviro••e•tal KequiRmeau uader wllkb alae Laboratory Operated in 1991 

Regulatory Rapoasible 
Requil'!•ent CitMtloa Ageac:y . lt!&Jiled Requlre~ts 

Resource Coascrvatioa alld Recovery Act RCRA. EPA/NMED 
40 CFR 260--268, 

270-272,280, aod 281 

Comprehensive Environmenlal Respoqse, CERCLA EPA 
Compensaaion, and Liability Act 40 CFR 300-311 

Emergency Plawling and Community EPCRA EPA 
Rigbt-to-Know Act 40 CFR 350-373 

Toxic Substana:s Conlrol Act TSCA EPA 
40 CFR 700-766 
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and Rodenaicide Act 40 CFR 150-189 
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· !!xecutive Order 12856 

NM Pesl Control Act 

National Pollutant Discharge Elimination System 
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monitoring and reporting condilions along witb selling 
stall'bnls for dOuenl quality for Laboratory diM:barg~ to 
abe environment. 

NM Water Quality Conlrol Commission Regulalioalli 
NM Liquid Waste Dispaoal Reg~la&ions 
NM Oil Conservation Division- Groundwa&er disdaarge 
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Regul~alory Respouible 

J..egblatioa Citlltioa Ageacy Rella!_ed ~~&islalitl~ ~ci_R~ulalions 

Federal Clean Air Act 

National Environmenlal Policy Act 

National HislOric Preservation Act 

Endangered Species Act 

Floodplain Maaaagemenl 

Protection of Wellands 

Atomic Energy Act 

CAA EPA/NMED 

40 CFR SO-JJ9 

NEPA. Council on Environmental 

40 CFR 1500-1508, Quality/DOE 

10 CFR 1021 

NHPA 
36CFR800 

SOCFR402 

Executive Order 
11988 

Executive Order 
119tJC.) 

Stale Historic 

Preservation Offtcer 

U.S. Fisb and 
Wildlife 

NM Game and Fisb 

DOE 

DOE 

Nudl·ar Rt"gulatory 
G,m•ui»»iou/DOE/EPA 

National Emission Standards for Hazardous Air Pollutan&s 

(N ESHAP) for 
Radioauc:lides (40 Cfo'R 61, Suba•art H) requires lbal no 

member oflbe public ret:cive more tban 10 mn:m/yr 

(effective dose equivalent), 

.Aiibestos (40 CFR 61, Subpart M) requires no visible 

asbes&os emissions to &be envirorunenl, and 

Derylliu .. (40 CFR 61, Suba,art C) requires no&ifintion, 

emission limils, and stack performance testing. 

Ambient Air Quality Stand;uds 

NM Air Quality Control Regulations 

NM Cultural Propert.ies Al·& 

Archaeological Resources Protection Act 

Native American Graves Preservation and Repatriation Al'l 

American Indian Religious Freedom Act (AIRFA) 

Antiquities Act of 1906 

Fisb and Wildlife Coordination Act 

NM Wildlife Conservation Act 

NM Endangered Plant Spet:ies Act 

10CFR 1022 

W CFR 1022 
CWA Section 404, River.; and Jlarbor.; Al·t 
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Table 111-l. Eoviroo .. entMII"en~~its or Approvals under wbkb lbe l.aboralory Opentled in I ttl 

Catea017 

RCRA hazardous 

was&e facility 

IISWA 

PC&• 

PCOoil 

NPDESc:,l.osAiamos 

NPDES, Fenlon Hill 

NMLWD Regulalionsc 

Groundwater discharge 

plan, Fenlon Uill 
Groundwater discharge 

plan, T A-46 Saniaary 

Wa:.aewaaer Treatment Plana 

Air Quality 

(NESIJAP)h 

Open Durning 

(AQCR301) 

Open Durning 

(AQCR301) 

•Potycblorinated biphenyls. 

Approved Adlvlly 

llazardous wasle saorage, 

lreatment, and disposal 

P~d05ure are 

RCRA Mixed Waste 

RatA Olrrectivc Aclivilies 

Disposal of PC8s at 

TA·54,AreaG 

lndocralioo of PCB oils b 

Dildlarge of ind&151rial 

and unitary liquid eOluenll 

Discharge of induslrial 

liquid cmuenas 

Disdaarge of unitary effiuents 

from septic lank iysleam inlo soil 

Discharge 10 pouodwaler 

Uischarge 1o groundwater 

Consaruction and opera lion of 
five beryllium facilities 

Durning of jet fuel 

for ordnana: testing, TA-ll 

Durnin& of ierap wood 

from experiments, TA-36 

lnueU11te 

November 1989 

Applicalion submitted 

September 1988 
Part A application aubmillcd 

January 1991 

Expinllon Uate 

November 1999-

Marcb 1990 December 1999 
Junc5,1980 

May21,1979 
Modified permit March 1,1991 d 

January 30, 1990 
Oclobcr 15,1979 June 30,1983 d 

r 

July 9,1990 • • June 5,1995 

July 20, 1992 July 20, 1997 

December 26, 198S; 

March 19,1986; 
Sepaembcr8,1987; 

Apri126, 1989 
November 2S, 1992 

August 30, 1991 

October 10,1991 

After four tests 

October 10, 1992 

bNo incineration oocurred during 1992 even though the activity was permiued. 

"National Pollutant Discharge li.limination System. 

dfermit admini~>tralively extended while new permit is pending. 

cNew Mexico l.iquiJ Wasle l>isp>sal Regulalions. 

ruaaes vary JepcnJing on individual permits. 
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the landfill and is responsible for pennitting this activity with the state. LANL contributed approximately 33% of 

the total volume disposed at this site during 1992 with the remainder contributed by Los Alamos County residents. 

In 1992, Johnson Controls Inc. (JCI), the Laboratory's support services subcontractor, salvaged 151 kg (331Jb) 

of silver, 330,605 kg (727,330 lb) of scrap metal; 33,643 kg (74,014 lb) of lead; 12,950 kg (28,490 lb) of lead acid 

baneries; 8,236 gal. of waste oil; 342 tons of paper, 2,228 kg (4,9021b) of scrap nonhazardous photographic film; 

and 11,982 kg (26,360 I b) of truck and automobile tires from the GSA motor pool. This effective waste 

minimization program confonns to RCRA SubtitleD and continues to be expanded. 

c. RCRA Closure Activities. Several Solid Waste Management Units (SWMUs) are subject to both the 

HSWA Module VIII corrective action requirements and the closure provisions of RCRA. The CO!!ective action 

process occurs concurrently with the closure process, thereby satisfying both sets of regulations. NMED is the lead 

regulatory agency for these sites. The status of these sites is given below: 

TA-35, Surface Impoundments. aosure plans for the two surface impoundments for waste oil that are 

associated with Buildings 85 and 125 at T A-35, were submined in October 1988, and verbal approval to proceed 

with closure activities was subsequently received from NMED. All contents of the impoundments and underlying 

soil were removed and disposed of as hazardous waste. Sampling to verify the removal of contaminants from the 

area was completed in October 1989. When preliminary results of the sampling effort revealed that the criteria for 

clean closure bad been met, the impoundments were backfilled and revegetated. However, when the final analytical 

results were received, it was found that the allowed sample holding times had been exceeded, and that the data could 

not be defended as correct. The closure plan was m~ified to reflect the events of the field work that occurred and 

to include bore sampling to verify that all hazardous constituents from the area had been removed. It was deter· 

mined that there were minimal amounts of contaminants left in place, but the levels of contamination did not exceed 

the EPA's health-based risk cleanup levels. By achieving these cleanup levels, the Laboratory could still achieve · 

clean closure status for these two units and no post-closure care would be necessary. 

The closure report and closure certification letters for the TA-35-125 surface impoundment were completed by 

July 31, 1991, and were submitted to NMED in August 1991. The closure report and closure certification letters for 

TA-35-85 were submitted December 20, 1991. NMED sent a Notice of Deficiency (NOD) to DOE in July 1992 

regarding the closure of surface impoundment TA-35-125. The NOD denied approval of clean closure of the unit 

for two reasons: (1) the Laboratory had failed to delineate the vertical extent of the contamination, and (2) the Lab

oratory bad failed to demonstrate that releases from the unit to the surrounding soil or surface waters were below 

health-based risk levels. An amended closure plan was submitted to the state on September 4, 1992, to address 

these concerns. In accordance with this plan, the Laboratory and NMED split samples from Ten-Site Canyon for 

analysis. The sample results indicated that no contamination above health-based risk levels resulted from the 

release of contaminants to that canyon. The amended closure report was submitted to NMED in April1993. 

TA-40, Scrap Detolllllion Sil•. On September 13, 1991, NMED notified the Laboratory that the closure 

plan for the TA-40 Scrap Detonation Site had been approved. The plan received no comments from the public. The 

start date of the closure plan was September 30, 1991. This closure is proceeding behind schedule because the 

original closure plan did not take into account possible contamination, which was detected above action levels at 

several different site locations during the sampling phase. The closure plan is being amended to include risk 

assessments for the areas where contamination was detected above action levels. 

TA·54, W"* Oil SIOI"tlfe Tanks. After discovering hazardous waste in six aboveground waste oil stor

age tanks, the Laboratory pumped and disposed of the contents as hazardous waste. The tanks were moved to 

TA-54, Aiea G to make room for needed facilities at TA-54, AreaL. In April1990 the Laboratory elected to pro· 

oeed with the closure of these vessels before receiving an approved closure pia D. After the tanks bad been cleaned 

several times, the final decontamination was completed in AugusL A final closure plan report that reflected the 

actual closure process of these units was submitted in June 1991. An addendum to the final closure plan was 

submitted in July 1992. NMED approved the plan in August 1992. Soil sampling at Area L will be conducted in 

1999 to demonstrate clean closure, in conjunction with the HSWA permit corrective action investigations at Area L. 

TA-16, Landfill Ill Area P. aosure and post-closure-care plans for the Area P landfill were submined on 

November 25, 1985. In late 1987, these plans were modified to include standards to which this unit would be 
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subject once the Laboratory received its RCRA pennit. Since that time, the Environmental Restoration (ER) Pro

gram Office has come into existence and is providing oversight of closures. The Laboratory requested an extension 

of the closure deadlines for this and other units that appear within the HSWA Module of the RCRA permit. An 

extension of the closure window would allow the ER program to incorporate the results of the RCRA facility inves

tigation (RFI)/Corrective Measures Study into the closure process. NMED rejected this approach and indicated that 

it would allow an extension for evaluation of the outstanding issues, identified in the closure plan; the schedule for 

any investigations would have to be approved by NMED. 

TA-53, Surface Impoundments. A closure plan for the surface impoundments located at TA-53 was 

submitted to NMED in February 1993. This plan was submitted as an alternative to pennitting the units as mixed 

waste units. Sampling activities associated with this closure are scheduled to take place in late fiScal year (FY) 93. 

d. Underground Storage Tanks. Six underground storage tanks (USTs) were removed in calendar year 

(CY) 92. Two 560 gal. USTs (TA-3-MP 3 & 4) that contained reclaimed oil and were located at TA-60 (fonnerly 

part of TA-3) were removed. These USTs were replaced with three aboveground vaulted tanks. A 3,000 gal. diesel 

UST (T A-59-6) was removed and replaced with a vaulted below grade tank. A 1,000 gal. diesel UST TA-50-37 was 

removed and replaced with a vaulted below grade tank. USTTA-35-159, with a capacity of6,000 gal. and con

taining dielectric oil, was removed. This UST was not replaced. The final UST (TA-15-287) to be removed was a 

15,000 gal. dielectric oil tank. It was replaced with an aboveground tank. 

e. Other RCRA Activities. Areas Land G, located at TA-54 on Mesita del Buey, have been used for storage 

of hazardous wastes and are subject to RCRA regulation. Infonnation on a groundwater monitoring waiver for both 

Areas Land G has been submitted to NMED. Vadose zone (the subsurface above the main aquifer) monitoring is 

being conducted quarterly throughout Areas Land G to identify any releases from the storage units. This type of 

monitoring is used to detect the presence of organic vapor in the vadose zone. A total of 27 monitoring systems 

have been installed. 
Table D-1 in Appendix D, lists hazardous waste management facilities at the Laboratory. In FY89, the TA-40 

scrap detonation pit used for destroying high explosive (HE) scrap was closed to waste detonation. All HE sera p is 

now handled at other detonation and open burning sites included in the Part A pennit application. A closure plan 

for the TA-40 facility was submitted to NMED, approved in 1991, and implemented in 1992. 

A RCRA-pennittcd controlled air incinerator (CAl) for treating hazardous waste is located at TA-50-37. A trial 

bum was conducted in October 1986. The raw data were submitted to NMED in December 1986, and a final report 

for the test bum was submitted on March 5, 1987. These data and the report were used to support the Laboratory's 

application for a hazardous waste pennit for this facility. The pennit was issued in November 1989. The CAl is 

currently closed for upgrades to improve control, reliability, and construction materials so that waste can be rou

tinely burned. Before operatiom can be resumed, the Laboratory must submit a modification of the RCRA Part B 

permit for approval by NMED and complete NEP A documentation for the CAl. 

r. RCRA CompUailce Iuspectioa. NMED conducted the annual hazardous waste compliance inspection the 

week of May 4, 1992 (see Table III-3). EPA officials from Region 6 and the National Enforcement Investigations 

Center accompanied the state during the first three days of the inspectioa. On January 28, 1993 LANL received two 

Compliance Orders (COs) from NMED. The first CO (93-03) addressed violations involving the management of 

mixed waste in TA-54, Area G transuranic waste (TRU) pads 1, 2, and 4 and identified four violatiom. CO 93-03 

proposed fines of $1.28 millioa. Three findings of CO 93-03 alleged deficiencies that could, according to the find· 

ings, adversely affect human health and the environment if not addressed in a timely maDJICr. DOE and LANL 

began negotiations with NMEDin. February 1993 to address the proposed fines and to develop a plan to bring the 

TRU pads into compliance with current RCRA storage requiremenll. Negotiatiom were ongoing during the fiJSt 

quarter of 1993 to reach agreement, embodied in a proposed Consent Agreement for remediation of TRU pads 1, 2, 

and4. 
The second CO (93-04) addressed deficiencies related to the Laboratory's general waste management require· 

ments (e.g., satellite/less than 90 day accumulation area requirements and operating records). Twenty counts were 

identified in this CO; CO 93-04 proposed fines of $0.35 million. All deficiencies in this CO were corrected within 

30 days, and negotiations continued on the proposed fines. 
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Date 

January 29-30, 1992 

January 30, 1992 

February 7, 1992 

March 17, 1992 

March 17, 1992 

May 1,1992 

May 4-8, 1992 

May S-7, 1992 

August 5, 1992 

August24-28,1992 

September 29, 1992 

December 1992-
January 1993 

February 16-26, 1993 

April 13, 1993 

Los Alamos National ~aboratcry 

Environmental Survetllance 1992 

Table lll-3. Environmental Inspections and Audits Conducted 

at the Laboratory in 1992 and the First Quarter of 1993 

Purpose Perfonulng Agency 

Inspection of permitted beryllium 
machining operations 

Inspection of Otowi Well #4 
construction project 

TA-53 waste stream characterization 
inspection 

Spill cleanup inspection 

TSCA inspection 

Annual certification 
inspection of pesticide 
applications 

RCRA compliance inspection 
of hazardous waste management 
activities 

LANL canyons/water quality 
survey 

LANL canyon survey/evaluation 

NESHAP compliance evaluation 
on radioactive air emissions 

LANL canyon survey/evaluation 

NPDES penni_t program evaluation 

Agreement In Principle (AlP) 
evaluation 

Spill cleanup evaluation 

NMED 

NMED 

NMED 

DOE/LAAO 

EPA 

NMDA 

NMED 

NMED/AO 

NMED 

EPA 

EPA 

DOE/LAAO 

NMED-AIP 

NMED-AIP 

g. RCRA Penonnel Training. Hazardous Waste Generator Training, part of the extended General Employee 

Training curriculum, is required by Laboratory policy for anyone generating solid, hazardous, or radioactive waste. 

In 1992, 1,011 persons received training in the course. An additioral course, Waste Generator for Temporary Stor· 

age, provided training to generators of hazardous waste and to workers assigned to support the hazardous waste 

management facilities. This training is based on the general requirements of RCRA (40 CFR Parts 262.34 and 

265.16) and Appendix C of the Hazardous Waste Operating Permit. These same workeD are required to attend 

various facility·specifJC training events as applicable for their job duties. In 1992, 140 Waste Management 

Coordinators received training in Waste Management Coordinator Fundamentals in. 

h. Waste Minimization. Subtitle A of the Solid Waste Disposal Act. of which RCRA is a part, states that the 

generation of hazardous waste is to be reduced or eliminated as soon as possible. All hazardous waste must be han· 

died so as to minimize the present and future threat to human health and the environment. The act promotes recov-
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ery, recycling, and treatment as alternatives to land disposal of hazardous wastes. Every two years the Laboratory ·"' submits a report on was:e minimization by waste streams to NMED. In 1991, minimized waste was reported for J 
13 streams; no report was required in 1992. 

i. HSWA .Compliance Activities. In 1992, its third year of operation, the ER program made signifi~nt 
strides. The first stage of the ER program's cleanup effort consisted primarily of meeting the planning requirements 
of the Laboratory's permit to operate under RCRA. These requirements include the program's Installation Work 
Plan, which is updated and submitted annually to EPA and RFI work plans. On November 20, 1992, LANL 
submitted a request for permit modification to add SWMUs identified in Module VIII of the LANL hazardous waste 
permit from 603 to 1,088. These additional units are being incorporated into the RFI work plans. Of a required 
total of 24 RFI work plans, 9 bad been completed by June 1992, 10 will be submitted to EPA in 1993, and the 
remainder will be submitted in 1994 and 1995. In June 1992, the ER program released the first edition of its 
Technical Scope Baseline Summary. This 3-volume document provides basic information on the 24 operable units 
(OUs) to be cleaned up and on other tasks performed by the ER program. 

On March 19, 1992, the first field sampling began at OU 1102 (TA-21) under the first RFI work plan approved 
by EPA. During the summer, additional sampling occurred at OUs 1071 (TA-O), 1078 (TA-l), 1079 (TAs-10 and 
45), and 1144 (T A-49). 

The ER program proposes to participate in the construction of a Mixed Waste Storage and Disposal Facility to 
dispose of mixed wastes generated by the remediation process. In 1992, the conceptual design report for this facil
ity was completed and submitted to DOE. LANL me~ with NMED several times during 1992 to discuss develop
ment of a permit for this project. A permit application to initiate this project will be developed during the next two 
years • 

2. Comprehensive Environmental Response, Compensadoa, and UabiUty Act. 
The Comprehensive Environmental Respome, Compensation, and Liability Act (CERCLA) of 1980, as 

amended the Superfund Amendments and Reauthorization Act (SARA) of 1986 mandates actions for certain 
releases of hazardous substances into the environment. LANL has not been ranked on the EPA's National Priorities 
List. 

3. Emergency Planning and Community Right-to-Know Act. 

Section 313 of the Emergency Planning and Community-Right-to-Know Act (EPCRA) exempts facilities not 
meeting certain Standard Industrial Classification (SIC) code criteria from reporting requirements. It is Laboratory 
policy to not exercise this exemption and to report its releases under the remaining provisiom of Section 313. 
(Executive Order [EO] 12856 requires federal agencies to disregard the SIC code exemption when reporting under 
Section 313 beginning in CY94.) However, all research operations at the Laboratory are also exempt under other 
provisions of the regulation, and only pilot plants and specialty chemical production facilities at the Laboratory must 
report their releases. As a result, the Plutonium Processing Facility (TA-55) is the only operation at the Laboratory 
that is covered by Section 313. Nitric acid is the only regulated chemical that is used at the Plutonium Processing 
Facility in amounts greater than the Section 313 reporting thresholds. 

A report describing the use of Section 313 chemicals must be submitted to EPA in July for the preceding CY. 
The Laboratory submitted the required Section 313 report to EPA in August 1992. Tbe delay in reporting was 
caused by EPA's delay releasing new reporting forms. However, EPA extended the deadline for reporting to 
September 1, 1992 in recognition of this delay. This report covered the releases of nitric acid during 1991. 

About 19,051 kg (41,9121b) of nitric acid were used for plutonium processing with releases to the air of 
approximately 146 kg (320 lb). The amount of nitric acid released to the atmosphere was calculated using data 
obtained from a study that measured the air emissions from the facility and approved engineering techniques. The 
remaining nitric acid was either consumed in chemical reactiom or was completely neutralized in the wastewater 
treatment operations. Only the air releases in 1991 were required to be reported. Data on releases for CY92 will be 
reported under Section 313 in July 1993. 
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The Toxic Substances Control Act (TSCA 15 U.S.C. 2601-2692.) is administered by the EPA. which has 

authority to conduct premanufacture reviews of new chemicals prior to their introduction into the marketplace. This 

act requires testing of chemicals that may present a significant risk to humans and the environment; establishes 

record keeping and reporting requirements for new infonnation regarding adverse health and environmental effects 

associated with chemicals; governs the manufacture, use, storage, handling, and disposal of polychlorinated 

biphenyl (PCB) equipment; and sets standards for PCB spill cleanups. Because the Laboratory's activities are in the 

realm of research and development, the PCB regulations (40 CFR 761) have been the Laboratory's main concern 

under TSCA Substances that are governed by the PCB regulations include, but are not limited to, dielectric fluids, 

contaminated solvents, oils, waste oils, heat transfer fluids, hydraulic fluids, paints, slurries, dredge 'spoils, soils, and 

materials contaminated as a result of spills. Most of the provisiom of the regulations apply to transfonners, capaci

tors, and other items with PCB concentrations above a specified level. For example, the regulations regarding stor

age and disposal ofPCBs generally apply to items whose concentrations are 50 ppm and above. At the Laboratory, 

equipment and materials containing greater than 500 ppm PCBs are transported off site to EPA-approved facilities 

for treatment and disposal and those containing 50 to 499 ppm PCBs are incinerated off site at EPA-approved facil

ities or disposed of at TA-54, Area G. Area G is approved by the EPA for disposal of PCB-contaminated materials . 

Table III-4 summarizes the type of waste that was disposed of during 1992. Most of the waste sent off site was 

associated with the retrofilling or replacement of PCB transfonners. Tbe Laboratory has been retrofilling, replac

ing, and dechlorinating PCB-containing transfonners .in order to reduce environmental contamination and regulatory 

risks. In 1992, retrofilling activities continued for 22 tramformers (expected to be reclassified to non-PCB status in 

FY93), 17 PCB transfonneiS were dechlorinated, and 289 PCB capacitors, previously loaned to univeiSities were 

recalled and disposed of. Also, as part of the Laboratory's PCB risk reduction program, another comprehensive 

survey of all potential PCB equipment at the Laboratory was initiated. Two similar surveys were conducted during 

the 1980s. 

EPA Region 6 submitted requests for information on the Laboratory's CAl and the Area G landfill in order to 

continue use as PCB disposal activities. The requested information was provided to EPA Also during 1992, DOE 

and EPA had several communications regarding storage of PCB waste contaminated with radioactive constituents, 

which cannot be disposed of within the one year storage limit required by PCB regulations. It was agreed to initiate 

negotiations on an FFCA to address this storage. 

EPA Region 6 conducted a one day TSCA PCB inspection on March 17, 1992. No deficiencies in the program 

were noted at the inspection outbriefing. No audits or inspectiom were conducted by outside agencies during the 

first quarter of 1993. 

!. Federallnsectklde, Fungicide, and Rodeotklde Act. 

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) regulates the manufacturing of pesticides, 

with requirements on registration, labeling, packaging, record keeping, distribution, worker protection, certification. 

experimental use, and tolerances in foods and feeds. Sections of this act that are applicable to the LabOratory 

include recommended procedures for storage and disposal and requirements for certification for worlceiS who apply 

pesticides. The Laboratory is also regulated by the NM Pest Control Act. administered by NMDA. which regulates 

pesticide use, storage, and certifications. NMDA conducts annual impections of JCI's compliance with the act. 

The application, storage, disposal, and certification of these chemicals is conducted in compliance with these 

regulations. JCI applies pesticidts under the direction of the Labo~tory's Pest Control Administrator. A 

Laboratory Pest Control Policy, which includes programs for managing vegetation, insects, and small animals, was 

established in 1984 and is being revised by the Pest Control Oversight Committee, a committee established to 

review and recommend policy changes in the overall pest management program at the Laboratory. 

An annual inspection conducted by the NMDA found no deficiencies in the Laboratory's pesticide application 

program and certified application equipment. In 1992, approximately 218 kg (479lb) of herbicides, 23 kg (51lb) of 

insecticides, and 1 kg (2.7lb) of rodenticide were applied at the Laboratory. The herbicide and insecticide usage for 

1992 is summarized in Table 111-5. 
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Table 111-4. Disposal of PCBs in 1992 

Medium 

Water 
Oil 
Soil 
Debris 
Retrofill fluids 
Transformers 
Switch gears 
Capacitors 

Total 

OtT-Site Disposal in kg (lb) 

50-499 ppm 

6,013.00 (13,~8.60) 

4,209.00 (9,259.80) 

(4) 0.51 (1.12) 

10,222.51 (22,489.52)* 

Total off-site disposal 

>500 ppm 

4,674.00 (10,282.80) 
27,043.00 (59,494.60) 

64.00 (140.80) 
1,755.00 (3,861.00) 
7,523.00 (16,550.60) 

(17) 25,928.74 (57,043.22) 
(2) 2,200.00 ( 4,840.00) 

(80) 2,236.78 (4,920.91) 

71,424.52 (157,133.94)* 

81,647.03 (179;623.46)* 

On-Site Disposal at T A-54, Area G in kg (lb) 

Medium 

Soil 
Debris 
Miscellaneous 

Total 

S0-499ppm 

2,886.36 . (6,349.99) 
27.27 (59.99) 
13.66 (30.05) 

2,927.29 (6,440.03)• 

Total on-site disposal 

PCBs disposed of in 1992: 

*Totals may not add due to rounding. 

6. Cleaa Water Ac:t. 

>500 ppm 

44,854.50 (98,679.90) 
24,568.08 (54,049.77) 
4,086.33 (8,989.92) 

73,508.91 (161,719.60)• 

76,436.20 (168,159.64)* 

158,083.23 (347,783.10)* 

L National PoUutant Disc:harge Elimination System. The primary goal of the Clean Water Act (CWA) 
(33 U.S.C. 446 et seq.} is to restore and maintain the chemical, physical, and biological integrity of the nation's 
waters. The act established the National Pollutant Discharge Elimination System (NPDES) that requires permitting 
of all point-source effluent discharges to the nation's waters. NPDES permits establish specifiC chemical, physical, 
and biological criteria that an effluent must meet before it is discharged. Although most of the Laboratory's effluent 
is discharged to normally dry arroyos, the Laboratory is required to meet effluent limitations u~der the NPDES 
permit program. 

The DOE and the University of California (Uq have two NPDES permits, one covering the effluent discharges 
at Los Alam<ll and one covering the hot dry rock geothermal facility located 50 km (30 mi) west of Los Alamos at 
Fenton Hill (Table m-2). Both permits are issued and enforced by EPA Region 6 in Dallas, Texas. However, 
NMED performs some compliance evaluation inspections and monitoring for EPA through a Section 106 water 
quality grant. 

An application tor a new NPDES permit was submitted to EPA by the Laboratory on September 4, 1990, in 
order to meet the 180 day submittal requirement before the old permit expired. The Laboratory's NPDES Permit 
No. NM00283S5 expired on March 1, 1991, and is being continued under 40 CFR 122.6. On May 11, 1991, EPA 
issued a public notice, fact sheet, and draft NPDES permit to LANL On August 8, 1991, the Laboratory submitted 
comments on the draft permit to EPA. On August 9, 1991, NMED denied certification of the draft permit. On 
September 4, 1991, NMED sent a letter to EPA Region 6 requesting that LANL be allowed to continue its discharge 
under administrative continuance of the expired permil 
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Table ill-!. Herbicide, Insecticide, and 

Rodenticide Usage during 199Z 

Type Use in Kg Ob) 

Herbicide 
Velpar L 181.300 (398.860) 

A-4-D 36.350 £79.970) 

Subtotal 217.650 (478.830)* 

lnstcticidt 
Tempo 0.179 (0.393) 

FicamW 0.045 (0.099) 

DiazinonG 3.400 (7.480) 

Resmitherin 1.020 (2.244) 
Search-Out 0.085 (0.187) 

Scotts 114 18.160 (39.952) 

P.O.W. 0.368 (0.809) 

Subtotal 23.257 (51.165* 

RodtnliciU 
Maid 1.220 (2.684) 

Subtotal 1.220 (2.684)* 

Total 242.127 (532.679)* 

*Totals may not add due to rounding. 

Between March and September 1992, EPA issued two different draft NPDES permits for public comment. 

During the comment periods for the draft permits, NMED infonned EPA and LANL that the conditions for certifi

cation would require more stringent effluent limitations. Initially, the state applied standards based on the desig· 

nated uses of stream segments No. 2-11l and No. 2-118 of the Water Quality Standards for Interstate and Intrastate 

Streams in New Mexico. Later, the state decided to apply the general standard that applies to existing or attainable 

uses of these same stream segments~ As a result, NMED ultimately issued two separate conditions of certification. 

Table III-6 details the chronology of the steps involved in obtaining the Laboratory's permit. 

The final conditions of certification of the NPDES pennit required effluent limits based on water quality stan

dards applicable to the Rio Grande, rather than on water quality standards applicable to LANL's ephemeral 

receiving streams. Subsequently, in October 1992, UC and DOE petitioned the New Mexico Water Quality Control 

Commission (NMWQCC) to review NMED's conditional certification of the NPDES permit limits. A hearing date, 

for presenting arguments to the NMWQCC, was set for March 1993. In Januiry 1993, NMED and LANL requested 

a delay of the bearing until April20, 1993. Settlement negotiations took place during the first quarter of 1993 and 

resulted in a settlement agreement with NMED for the Laboratory to fund a study of the cbaMels that receive the 

Laboratory's dUicharges in order to determine their correct use designations. NPDES pennit etlluent limits are 

based on tbe water quality standards for each use designation. The NMED bas certified the EPA's draft pennit; 

final approval fiom EPA is expected by fall1993. 

During 1992, the Laboratory's NPDES permit for Los Alamos included 9 sanitary wastewater treatment facili· 

ties and 130 industrial outfalls. A summary of these outfalls is included in Table ~2. The NPDES pennit for the 

geothermal facility at Fenton Hill includes only one industrial outfall. Under the Laboratory's existing NPDES 

permit for Los Alamos, samples are collected for analysis on a weekly basis, and results are reported each month to 

the EPA and NMED. During 1992, emuent limits were exceeded in one of the 266 samples collected from the sani

tary wastewater facilities. Effluent limits were exceeded in 20 of the 2,028 samples collected from the industrial 

outfalls. As shown in Figure 111·1, overall compliance for the sanitary and industrial discharges during 1992 was 

99.6% and 99.0%, respectively. Tables 0-3 through 0-6 present monitoring standards. There was no discharge 

from the industrial outfall at the geothermal facility at Fenton Hill during 1992. 
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September 1990 

October 1990 

March 1991 

May 1991 

August 1991 

August 1991 

September 1991 

November 1991 

March 1992 

April1992 

May 1992 

July 1992 

July 1992 

August 1992 

September 1992 

October 1992 

December 1992 

December 1992 

January 1993 

January 1993 

April1993 
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Table HI-6. New l"i'PDES Pennit Chronology of Events 

LANL submits application for new pennit. 

EPA issues preliminary draft pennit. 

Current NPDES pennit expires. 

EPA issues draft pennit. 

LANL comments on draft pennit. 

NMED denies certification of permit. 

NMED proposes to address standards issues. 

EPA visits Laboratory and NMED. 

EPA issues draft pennit. · 

NMED comments on preliminary draft permit. 

EPA issues draft pennit. 

I.ANL comments on draft permit. 

NMED issues conditional certification. 

EPA reopens ceJtificatio.n period . 

NMED issues new conditional certification. 

I.ANL appeals certification to NMWQCC. 

Hearing date set for March 2, 1993. 

NMED reply to LANL Petition for Review. 

NMED and LANL request delay until April. 

New bearing date set for April 20, 1993. 

Settlement agreement reached: NMED recertified the NPDES permit 
conforming to Livestock & Wildlife Watering standards and LANL 
withdraws its appeal . 

During the first quarter of 1993, there were no violations in the 39 sanitary waste samples analyzed; effluent 
limits were exceeded 6 times in the 529 samples of industrial discharges. As sbown in Figure 111-2, overall compli
ance for the sanitary and industrial discharges during the first quarter of 1993 was 100% and 98.9%, respectively. 
There was no discharge for the industrial outfall at the geothermal facility at Fenton Hill during the first quarter of 
1993 • 

b. Waste Stream Cbarac:terizatloa. The Environmental Protection Group (EM-8) continued the waste stream 
identification aDd characterization (WSC) program during 1992 in order to verify that each waste stream is properly 
monitored under the outfaiJ category for which it is permitted. These studies consist of dye testing, interviews with 
user groups, and coordinating with other Laboratory organizations~ that sources, concentrations, and volumes of 
pollutants that enter waste streams, receive treatment, and are discharged to the environment can be detennined. 

Field surveys for waste stream identification and characterization have been completed for 70% of the facilities 
at the Laboratory. These include facilities at TAs-3, 8, 9, 11, 15, 16, 18, 22, 35, 36, 39, 40, 43, 53, 59, 61, and the 
TA-21 Steam Plant. Surveys are ongoing at TA-46. Action plans for implementing corrective actions for TA-16 
facilities were submitted to EM-8 on March 11, 1993. These action plans include milestone dates to bring the facil
ities into compliance with the NPDES permit program. EM-8 has developed a WSC corrective action tracking 
database for tracking corrective actions and NOis. 
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Compliance 
99.6% 

.;;._--"'-"i-- No nco mp lia nee 
0.4% Noncompliance 

1.0% 

Domestic Waste Discharges 
1 violation in 266 samples 

Compliance 
99.0% 

Industrial Waste Discharges 
20 violations in 2,028 samples 

Flgure Ill• I. Summary of Clean Water Att compliance in 1992, NPDES Pennit NM0028355. 
(Table D-3 presents limits established for domestic waste discharges; Table D-S 
presents limits established for industrial waste discharges.) 

Compliance 
100% 

Domestic Waste Discharges 
0 violations in 39 samples 

Noncompliance 
0% 

Compliance 
98.9% 

Industrial Waste Discharges 
6 violations in 529 samples 

Figure m-1. Summary of Clean Water Act compliance" in the first quarter of 1993 
NPDES Pennit NM00283S5. (Table D-3 presents limits established for 
domestic waste discharges; Table D-5 presents limits established for 
industrial waste discharges.) 
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c. SpUI Prevention Cootrot. The L1boratory has a Spill Prevention Control and Countermeasures (SPCC) 

Plan, as required by the CWA in accordance with 40 CFR 112. This plan requires that secondary containment be 

provided for aU aboveground storage tanks. There are approximately 40 major containment strucrures at the Labo

ratory. The plan abo provides for spill control on drum and container storage, chemical storage, and equipment 

containing oil. Training is provided for the user group's designated Spill Coordinator on the requirements of the 

SPCC Plan and emergency response. The Spill Coordinator plays the major role in implementation of the SPCC 

Plan at the group level. During 1992, funding was allocated to Vlrious user groups for the purchase of chemical 

storage lockers for drum and container storage; 16 chemical lockers were purchased. In 1992 the last of 40 major 

secondary containment structures were completed, as discussed in Section III.C.2, Corrective Activities. The SPCC 

Plan began its third revision in fa)) 1992 and is ongoing. 

d. Storm Water Discharges. On November 16, 1990, EPA announced the final rule for NPDES Regulations 

for Storm Water Discharges and modified 40 CFR 122, 123, and 124. This rule was required to implement Section 

402(p) oftbe CWA (added by Section405 of the Water Quality Act.of 1987). 

NPDES General Permits for storm water discharges associated with industrial activity and storm water dis

charges from construction sites were finalized in September 1992. On September 29, 1992, LANL submitted an 

NOI to be covered under the General Permit for storm water discharges associated with industrial activities. On 

October 1, 1992, LANL submitted two NOis to be covered under the General Permit for storm water discharges 

from construction sites. These sites are theTA-53 L1goon Elimination project and the Los Alamos [ntegrated 

Communication System at TA-3. 
As a condition of the General Permit, the facility manager for each L1boratory facility covered by the permit 

must prepare a Storm Water Pollution Prevention Plan (SWPPP) by April1, 1993. EM-8 identified 76 facilities that 

must prepare a site-specific SWPPP. The Water Quality and Toxics section of EM-8 developed "Guidelines for · 

Preparing a Storm Water Pollution Prevention Plan• to assist LANL facility managers in preparing these plans, 

which are due in 1993. 
Each plan must identify potential sources of pollution that may reasonably be expected to affect the quality of 

storm water discharges. In addition, the plan must describe and ensure implementation of practices used to reduce 

the pollutants in storm water discharges at the facility and to ensure compliance with the terms and conditions of the 

General PermiL Discharges from SWMUs located on the facility site must be addressed. Facilities must implement 

the provisions in the SWPPP by October 1993. 

Tables lll-7 and III-8 summarize the results of the 1992 storm water sampling program and present the sampling 

parameters. The results of these analyses will be submitted. to EPA as part of the L1boratory 's NPDES permit 

application for storm water associated with industrial activity. 

Sampling of Snowmell Run·of! in UNL CanJons. Snowmelt run-off samples and analyses establish whether 

or not the LANL watershed is impacted by storm water discharges associated with industrial activities. On May 5, 

6, and 7, 1992, NMED and EM-8 collected water samples from spring run-o~ at LANL. The samples were taken 

from ephemeral streams within canyons that discharge from the Pajarito Plateau. The results of these analyses will 

be used to determine baseline concentntions of contaminants for comparison with future annual samples. Results 

of analyses are available from the Water Quality and Taxies section of EM-8. 

7. Safe DrtakJDa Water Ad, Municipal and Industrial Water Supplies. 

This program includes sampling from various points in the L1boratory and county water distribution systems to 

ensure compliance with the Safe Drinking Water Act (SDWA) (40 CFR 141). DOE provides drinking water to Los 

Alamos County. EPA has established maximum contaminant levels (MCLs) for microbiological organisms, organic 
and inorganic constituents, and radioactivity in drinking water. These standards have been adopted by the state and 
are included in the NM Water Supply Regulations. NMED bas been given primary authority by EPA to administer 

and enforce federal drinking water regulations and standards in New Mexico. 

Compliance samples are analyzed for organic and inorganic constituents and for radioactivity at the NM Health 

Department's Scientific L1boratory Division (SLD) in Albuquerque. SLD reports the analytical results directly to 

NMED. The JCI Environmental (JENV) laboratory also collects samples throughout the Laboratory and county 
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Table lll-7. Storm Water Investigations, 199% 

Sites Completed Date Time Rainfall (In) Flow(L) 

TA-9 Anchor Site East 7/17 1310-1345 0.40 6,526 

TA-15 Phermex 9/15 1335-1410 0.40 2.379 

TA-16 Burn Grounds 7/17 1310-1338 0.35 2,384 

TA-16-260 HE Machining 16-260 7/29 1305-1430 0.15 23,704- 52,361 

TA-50 North Liquid Waste Treatment 5/20 1245-1400 0.11 49,399- 54,393- . 

TA-54 Area G-1 Radioactive Waste Storage 6/25 1409-1453 0.40 28,547- 29,444 

TA-54AreaG-1 Re-sample (Grab) 8/29 

TA-55West Plutonium Facility West 8/04 1405-1548 0.70 27,833-152,656 

aswo = storm water outfall 

Storm Water 

Outfall 

SW0-9-B a 

SW0-15-184-C 

SW0-16-BG-A 

SW0-16-260-D 

SW0-50-IN·A 

SW0-54-AG-1A 

SW0-54-AG-lA 

SWO-SS-4W-C 

Table ID-8. Parameters Cor Analysis, Storm Water lnvestlgatioa, May-September 1991 

GRAB SAMPLE PARAMETERS 

Form 2F-VII Part A (Permit Application) 

Oil and Grease, BOD, COD, TSS, Total Kjeldahl Nitrogen, Nitrate plus Nitrite Nitrogen, Total 

Phosphorus, pH 

Form 2F-VII Part B (Permit Application) 

Effluent Guidelines/Existing NPDES Permits 

Available Free Chlorine 

Form 2F-VII Part C (Permit Application) 

Pollutants from Tables 2F·2, 2F-3, and 2F-4 

Metals 
Total Cyanide 
Organics 

VOA, SVOA, Pesticides, Herbicides, PCB 

Radioactivity 
Alpha, Beta, Total Radium, Total Radium-226 

COMPOSITE SAMPLE PARAMETERS 

Form 2F-VII Part A (Permit Application) 

BOD, COD, TSS, Total Kjeldabl Nitrogen, Nitrate plus Nitrite Nitrogen, Total Phosphorus 

Form 2F-VII Part B (Permit Application) 

Effluenl Guidelines/Existing NPDES Permits 

Available Free Chlorine 

Form 2F· VU Part C (Permit Application) 

Pollutants from Tables 2F-2, 2F-3, and 2F-4 

Metals 
Organics 

VOA, SVOA, Pesticides, Herbicides, PCB 

Radioactivity 
Alpha, Beta, Total Radium, Total Radium-226 
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distribution systems and tests them for microbiological contamination, as required under the SDWA. The JENV 

laboratory is certified by SLD for microbiological testing of drinking water. 

During 1992, all parameters regulated under the SDWA were in compliance with the MCI..s established by 

regulation. Summaries of the results are presented in Tables III-9 through lll-15. 

Each month during 1992 an average of 47 samples was collected throughout the Laboratory and county water 

distribution systems to determine the amount of residual free chlorine available for disinfection and the microbio

logical quality of the distribution systems. These samples were collected by JENV personnel and analyzed in the 

JENV-certified laboratory for the presence of coliform bacteria, an indicator used to determine if harmful bacteria 

could be present. During 1992, of the 563 samples analyzed, 3 indicated the presence of colifonns. Fifty-three of 

the microbiological samples (approximately 9%) collected were found to have some noncolifonn bac.teria present. 

Although the presence of noncoliform bacteria is not a violation of the SOW A. it does indicate biofilm growth in the 

distribution lines. Biofilm accumulation is controlled with a flushing and disinfection program. A summary of the 

microbiological analytical results is found in Table III-15. 

Data on the parameters regulated under the SDWA are not complete for the first quarter of 1993. Data on the 

microbiological quality of the distribution system indicated that during the first quarter of 1993, none of the 142 

samples analyzed indicated the presence of colifonns. Nine of the samples (approximately 6%) were found to have 

some noncoliform bacteria present. 

Table ID-9. Radioactivity in the Water Distribution System (pCI/L) 

Loc:ation 
Standard ror Calibration Gross Al~ha Gross Beta 

North Community 
Firt Stillion 

241Am 0.4 (0.3)1 
Natural uranium 0.5 (0.4) 
137Cs 3.4 
90Sr, 90Y 3.6 

LosAiamatAirporl 
241Am 1.2 (0.5) 
Natural uranium 1.5 (0.7) 
137Cs 5.1 
90Sr, 90Y 5.2 

S-Silt Firt Stillion 
241Am 0.3 (0.4) 
Natural uranium 0.4 (0.5) 
137Cs 2.4 

90Sr, 90Y 2.5 

Bam'"" School 
241Am 0.5 (0.4) 
Natural uranium 0.7 (0.5) 
137Ca 2.6 
90Sr, 90Y 2.7 

Whilt Rock Fin SIDtio11 
241Am 0.7 (0.9) 
Natural uranium 0.9 (1.2) 
137Cs 4.7 

90Sr, 90Y 4.7 

EPA Screening Levelb 5.0 50.0 

EPAMCL 15.0 c 

3Uncertainties are in parentheses. 
bSee Appendix A for additional information on drinking water standards. 
cMCL for gross beta is a dose limit of 4 mrem/yr. 
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Table III·lO. Radon at Wellheads in 199Z (pCi/L) 

Sampling 
Location 

PM-1 ~· 

PM-2 
PM-3 
PM-5 
G-1 
G·1A 
G-2 
G-4 
G-5 
G-6 

Radon-222 
Value 

420 (110~ 
. 1,260 (120) 

470 (110) 
730 (120) 
570 (110) 
440 (110) 
650 (110) 
.580 (110) 
630 (110) 
470 (110) 

Proposed Maximum Contaminant 
Level (PMCL) 300 

•Uncertainties an: in parentheses. 

Table ID·ll. Total Trihalomethane Concentrations In the 
Water Distribution System (J,.Lg/L) 

1991 Quarten 

Sam~llns Location First Second Third Fourth 

Los Alamos Airport 0.0 a 4.8 1.4 

White Rock Fire Station 0.0 o:o 0.6 0.6 

North Community Fire Station 0.0 1.7 1.6 0.1 

S-Site Fire Station 0.0 0.9 1.8 0.0 

Barranca School 0.0 1.6 0.0 2.3 

T A-33, Bldg. 114 2.7 7.8 10.9 13.6 

MCLb 100.0 100.0 100.0 100.0 

1 lnsufficlent sample for analysis due to laboratory error. 
bMCL under both the SDWA and the NM Water Supply Regulations. 
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Table ill-12 •. Volatile Organic Compounds at Wellheads in 1992 (1-LWL) 

Composite Samples 

Containment A* B* 

VOC Group I 
63 Compounds O.OON O.OON 

VOC Group 0 
1,2-Dibromoethane (EDB) O.OON O.OON 
1.2-Dibromo-3-<:hloropropane (DBCP) O.OON 

Minimal detection limit (MDL) = 1.00 !J.g/L for VOC Group I. 
MDL= 0.04 1-1g/L for VOC Group II. 

N = None detected above detection limit. 

•Composite Samples A= Pajarito Mesa wells #1, 2, 3, S 
B = Guaje wells #1, 1A, 2 
C = Guaje wells #4, S, 6 

c• 

O.OON 

0.00 N 
0.00 N 

Table ill-13. Lead and Copper at Residential Taps in 199% 

Statistic Group Lead Copper 

Below Detection Limit 54 samples 32samples 
Above Detection Limit 

and Below Action Level 8 samples 32 samples 
At or Above Action Level 2samples 0 samples 

Totals 64samples 64 samples 

MDL(IJ.g/L) s so 
90th Percentile Value (IJ.s'L) 6 130 

EPA Action Level (IJ.s'L) 15 1,300 

0.00 N 

Table W-14. Inorganic Constituents iD the Water Distribution System in 1''% (mg!L) 

Nitrate 

Sampling Location h Ba Cd Q F Pb Hg (asN) Se 

Los Alamos Airpon <0.005 <0.1 <0.001 <0.005 0.63 <0.005 <0.0005 0.47 <0.005 

North Community 
Fire Station 0.010 <0.1 <0.001 0.010 0.55 <0.005 <0.0005 0.53 <0.005 

Barranca School 0.010 <0.1 <0.001 0.010 0.55 <0.005 ~o.ooos 0.54 <O.OOS 

S-Site Fire Station 0.010 <0.1 <0.001 <O.OOS 0.25 <0.005 <0.0005 0.32 <0.005 

White Rock Fire Station 0.010 <0.1 <0.001 <0.005 0.29 <0.005 <0.0005 0.51 <0.005 

TA-33, Bldg. 4 <O.OOS <0.1 <0.001 0.010. 0.25 <0.005 <O.OOOS 0.37 <0.005 

Ma.• 0.050 1.0 0.010 0.050 4.00 0.050 0.0020 10.00 0.010 

aMCL under both the SDWA and the NM Water Supply Regulations. 
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Table IU-15: Microbiological Sampling oftbe Water Distribution System 
No. of Samples No. of SamJ!Ies with Presence of Bacteria 

Month Conducted Coliform• Noncoliform 

1992 
January 49 1. 3 
February 47 0 3 
March 47 0 6 
April 46 0 8 
May 45 0 7 
June 59 2 7 
July 47 0 4 
August 45 0 4 
September 46 0 3 
October 46 0 2 
November 44 0 6 
December 42 0 3 

1993 
January 49 0 2 
February 45 0 1 
March 48 0 6 

MCL (5% of samples collected) 2 N/Ab 

•For a system that collects at least 40 samples per month, if no more than 5% of the samples coJJected 
during a month are coliform-positive, the system is in compliance with the MCL for total colifonns. 
bN/A means analysis not performed, lost in analysis, or not completed. 

I. Federal Clean Air Act and the New Mexico Air QuaUty Control AcL 

L Federal Regulatloas. The Laboratory is subject to a number of federal air quality regulations. These 
include 

• National Emission Standards for Hazardous Air Pollutants (NESHAP); 
• National Ambient Air Quality Standards; 
• New Source Performance Standards (NSPS); and 
• Stratospheric Ozone Protection (SOP). 

All ofthe above requirements that are applicable to LANL, except the NESHAP for radionuclides and provi
sions relating to SOP, have been adopted by the State of New Mexico as part of its State Implementation Plan. 
Therefore, aU of these regulatioiiS, except the radionuclide NESHAP and SOP, are discussed in Subsection b, State 
RegulatiotB. 

RalliDitudiU NESIIAP. Under 40 CFR61, Subpart H, EPA limits the EDE to any member oftbe public 
· from radioactive ahbome releases from DOE facilities, including LANL, to 10 mrem/yr. for 1992, the maximum 
dose to a member of the public from airborne releases was calculate~ using the EPA-approved computer program 
CAP-88 to be 7.9 mrem. Mort than 95% of the modeled 1992 EDE was due to gaseous activation products released 
from the Los Alamos Meson Physics Facility (LAMP F). Air submersion was the primary pathway of exposure 
(versus inhalation or ground deposition). 

In 1991, EPA determined that LANL did not meet the requirements of 40 CFR 61, Subpart H, and issued LANL 
an NON. Specific findings of the NON included deficiencies in LANL's identification and evaluation of release 
sources, lack of stack monitoring equipment on all point release sources, inadequate quality assurance programs, 
and lack of a highest effective dose calculation. All these findings have been or are being addressed; corrective 
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actions include preparing a comprebe'nsive inventory of point release sources, upgrading stack monitoring 
equipment throughout the Laboratory, establishing and implementing a quality assurance program, and submitting 
complete monthly and annual reports on schedule. (Additional details are available in quarterly progress reports 
prepared by the Radioactive Air Emissions Management group [HS-9]). In addition, any construction or modifica
tions undertaken at l.ANL that will increase airborne radioactive emissions require preconstruction approval from 
EPA. In 1992, 117 such projects were reviewed; only 2 of thes~.were determined to require preconstruction 
approval. · 

EPA audited LANL's NESHAP program in August 1992. Data gathered during the audit are being used to 
support development of an FFCA between EPA and DOE. Building shielding factors previously used in estimating 
the dose to the maximum exposed individual without prior EPA approval were disallowed. These shielding factors 
account for tbe portion of time an individual spent indoors and wearing clothes. A second NON was issued to DOE 
on November 23, 1992, because the shielding factors were used and because Laboratory emissions exceeded the 10 
m.rem/yr standard during the 1990 reporting period when these factors were not used in the calculations. 

As a result of the second NON, DOE is required to submit a monthly emissions and dose assessment report, as 
specified in 40 CFR 61.94(c). To correct the findings in the NON, LANL stated that it would no longer use shield
ing factors to calculate tbe EDE value to demonstrate compliance witb the radionuclide NESHAP without prior EPA 
approval and instituted an emissions management plan for l..AMPF to assure compliance witb the standard. 

StrGiospheric O:oM Protection. Effective July 1, 1992, Section 608 (National Emission Reduction Pro
gram) of the aean Air Act Amendments (CAAA) of 1990 prohibited individuals from knowingly venting ozone 
depleting substances (ODS) used as refrigerants into the atmosphere while maintaining, servicing, repairing, or dis
posing of air conditioning or refrigeration equipment. JCI services and maintains all refrigeration and air condi
tioning systems at tbe Laboratory in full compliance witb these provisions. Final regulatiom have yet to be adopted 
with regard to the certification requirements for personnel, the type of recovery/recycling equipment, and the proce
dures used for recovery/recycling. However, JCI recovers and recycles all ODS during servicing and repair of all 
refrigeration equipment at tbe Laboratory and does not vent ODS to the atmosphere. 

Section 609 (Servicing of Motor Vehicle Air Conditioners) of the CAAA established standards and requirements 
related to recycling equipment used in servicing of motor vehicle air conditioners and training and certification of 
technicians providing such services. JCI provides all servicing and maintenance relating to automotive air condi
tioning equipment at the Laboratory in full compliance with these regulations. Letters of certification were sent to 
EPA from JCI on October IS, 1992 certifying that JCI uses EPA-approved recovery/recycling equipment and that 
only Jlroperly trained and certified technicians operate the equipmenL 

b. State Regulations. NMED preserves air quality through a series of Air Quality Control ~gulations 
(AQCRs). The AQCRs relevant to Laboratory operatiom are discussed below. 

AQCR 301 • Regulalion to Control Open Buming. AQCR 301 regulates tbe open burning of materials. 
Under this regulation, open burning of explosive materials is permitted when transport of these materials to other 
facilities may be dangerous. Provisions of this regulation allow DOE and the Laboratory to bum waste explosives 
and explosive-contaminated wastes. Civil defense-related research projects require open burning permits. In 1992, 
the Laboratory bad two open burning permits: one for the open burning of jet fuel for ordnance t~ting at TA-ll, 
SiteK; and the other for burning explosive-contaminated wood at TA-36 (Table ni-2). Tbe Laboratory has applied 
for an extension of the permit issued by NMED for tbe burning of explosive-contaminated wood at TA-36 but has 
not yet received formal approval from tbe state. 

AQCR ~~- Regulaliou to Control Smolu and Visibh Emission.s. AQCR 4011imits tbe visible emis
sions allowed from the Laboratory boilers to Jess than 20% opacity. Opacity is the degree to which emissions 
reduce the transmission of light and obscure the view of a background object. Because the Laboratory boilers are 
fueled by clean-burning natural gas, exceeding this standard is unlikely. It may, however, occur during start up with 
oil, the backup fuel for tbe boilers. Although oil is used infrequendy, the boilers must be periodically switched to 
oil to ensure that the backup system is operating properly. Excess opacity was recorded three times in 1992 during 
training exercises for the operation of the backup oil fired combustion system. These incidents are discussed under 
the beading of AQCR 801, which allows excess emissions in the event of malfunction, start up, shutdown, or 
scheduled maintenance provided NMED is given proper notification. 

111-21 



Los Alamos Nat1onal Lab<Xatory 
Enwonmental Surveillance 1 992 

AQCR 501 • Asphall.Process Equipment. Provisions of AQCR 501 set emission standards according to 

process rate and require tbe control of emissions from asphalt-processing equipment. The asphalt concrete plant 

operated by JCI is subject to this regulation. The plant. which has a 68,182 kg/h (75 ton/b) capacity, is required to 

meet an emission limit of 16 kg (35 lb) of particulate matter per hour. A stack test of the asphalt plant in August 

1992 indicated an average emission rate of 4.1 kg/h (9.1lb!h) and a maximum rate of 4.5 kg!b (10.0 lb!h) over three 

tests (Knmer 1992); Although the plant is old and is not required to, it meets NSPS stack emission limits for 

asphalt plants (Kramer 1992). 

AQCR 507 • Oil Burning Equipment· Particulate Matter. This regulation applies to an oil burning unit 

having a rated beat capacity greater than 250 million British Tbennal Uruts (Btu) per hour. Oil burning equipment 

of this capacity must emit less than 0.03 lb/106 Btu of particulate. Although the Laboratory boilers utilize oil as a 

backup fuel, all have maximum rated heat capacities below this level; consequently, this regulation does not apply. 

The TA-3 Cogeneration Facility operates the three highest heat capacity boilers, each having a maximum rated heat 

capacity of 188 million Btu per hour. 

AQCR 604 • Gas Burning Equiprmnl· Nitrogen Dioxide. Provisions of AQCR 604 require gas burning 

equipment built before January 10, 1972 to meet an emission standard for N0 2 of0.3lb/106 Btu when natural gas 

consumption exceeds 1012 Btu/yr/unit. The TA-3 power plant's boilers have the potential to operate at heat inputs 

that exceed the 1012 Btu/yr/unit, but they have not been operated beyond this limit. Therefore, these boilers have 

not been subject to this regulation. However, the TA-3 power plant meets the emission standard. The emission 

standard is equivalent to a flue gas concentration range of 146 to 253 ppm N0 2 dependent on the air to fuel burning 

ratio; the measured flue gas concentration of theTA-~ boilers ranged from 2 to 4 ppm N0 2 during 1992. 

AQCR 605 ·Oil Burning Equiprmnl· Sulfur Dioxide. This regulation applies to oil burning equipment 

having a beat input greater than 1012 Btu/yr. Although the Laboratory utilizes oil as a backup fuel for its boilers, · 

none utilize it at this high a rate. Therefore, this regulation did not apply during 1992 to the Laboratory fuel burrung 

equipmenL Should such equipment operate above the beat input limit, emissions of sulfur dioxide would be 

required to be less than 0.34 lb/106 Btu. 

AQCR 606. Oil Burning Equiprmnl· Nitrogen Dioride. This regulation applies to oil burning equip

ment having a beat input greater than 1012 Btu/yr. None of tbe Laboratory boilers utilize oil (their backup fuel) at 

this rate. Therefore this regulation did not apply during 1992 to the Laboratory fuel burning equipment. Should 

such equipment operate above the beat input limit, emissions of nitrogen dioxide would be required to be less than 

0.3 lb/106 Btu. 

AQCR 702 • Permils. Provisions of AQCR 702 rtquire pennining of any new or modified source of 

potentially harmful emissions if they exceed threshold emission rates. More than 500 toxic air pollutants are regu

lated, and each chemical's threshold hourly emission rate is based on its toxicity. The Laboratory reviews each new 

and modified source and makes conservative estimates of maximum hourly chemical usage and emissions. These 

estimates are compared with the applicable AQCR 702 limits to determine if additional permits are required. 

During 1992, over 120 source reviews were conducted. None of these sources required pennits under AQCR 702. 

AQCR 701· Prevention ofSignif~eant Deternxation. These regulations have stringent requirements 

that must be addressed before the construction of any new, large stationary source can begin. Under this regulation, 

wilderness areu, national parks, and national monuments rtceive special protection; for the Laboratory, this mainly 

affects Bandelier National Monument's Wilderness Area. Each new or modified source at the Laboratory is 

reviewed to determine whether this regulation applies. However, due to the small amount of air pollution emitted 

by tbe Laboratory, DOE and the Laboratory have not yet been required to submit a pennit under this regulation. 

AQCR 751· EmissiOn.Standanlsfor HaZ!lrdousAir Pollutants. In this regulation, NMED adopts by 

rt ference all of the federal NESHAPs, except those for radionuclides and new residential wood heaters. The impact 

of each applicable NESHAP is discussed below: 

Asbestos. Under the NESHAP for asbestos, the Laboratory must ensure that no visible asbestos emissions to 

the atmosphere are produced by asbestos removal operations at the Laboratory. During 1992, no Laboratory opera

tion produced visible asbestos emissions. 

The Laboratory is also required to notify NMED of asbestos removal activities and disposal quantities. Such 

activities involving less than 160 sq ft or 260 lin ft are covered by an annual small job notification to NMED. For 
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projects involving greater than these amounts of asbestos, separate notification to NMED is required in advance for 

each project. NMED is notified of asbestos wastes (both small and large jobs) on a quarterly basis, which includes 

any material contaminated, or potentially contaminated, with radionuclides. Radioactive contaminated material is 
disposed of on site in a designated radioactive asbestos burial area. Nonradioactive asbestos is transported off site 

to designated asbeStos disposal areas. 

During 1992, JCI removed approximately 2,450 lin ft of friable pipe insulation from individual small jobs. A 

total of 1,680 lin ft was removed during large jobs. Small job activity accounted for 401 sq ft of friable material 
removed, and 596 sq ft was removed during large jobs. A total of 6,634 sq ft of unregulated material, such as vinyl 
asbestos tile, transite board, siding and pipe; and asphaltic roofing materials were removed through both large and 
small jobs, resulting in approximately 7,556 cu ft of material for disposal. Not included is 9,851 cu ft of dirt sus
pected of being contaminated with asbestos removed from an area along East Jemez Road in the second quarter of 

1992. 
· Beryllium. The beryllium NESHAP includes requirements for notification, emission limits, and stack per

fonnance testing for beryllium sources. The Laboratory bas previously received five beryllium permits from 
NMED (Table III-2) and bas registered several additional facilities. The registered facilities do not require permits 
under the regulations because they existed prior to the adoption of the federal NESHAP. NMED inspected all five 

permitted beryllium operations in January 1992. All operations were found to be in compliance. One pennitted 
beryllium processing operation, TA-3-35, bas not been constructed, so the permit is not active. The Laboratory 
received a pennit for an additional beryllium processing operation at TA-55-4 on November 25, 1992. The beryl
lium operation was started in January 1993. Exhaust air from each of these operations passes through air pollution 
control equipment before it exits through a stack. A fabric filter controls emissions from TA-3-39. The other opera
tions use high-efficiency particle-attenuation filters with efficiencies greater than 99.95% to control emissions. 
Source tests for the existing operations have demonstrated that all beryllium operations meet the emissions limits 

established by the NESHAP. The source test for the new TA-55-4 beryllium machining operation was conducted in 
February 1993. Emissions from this source were found to be negligible. 

AQCR 801- Excess Emissions during Malfunction, Slllrt up, Shutdown, or Scludukd Mainlerumce. 
This provision allows for excess emissions from process equipment during malfunction, start up, shutdown, or 
scheduled maintenance provided the operator verbally notifies NMED either prior to or within 24 hours of the 
occurrence, followed by written notification within 10 days of the occurrence. Excess particulate emissions were 

recorded three times during 1992 by a Laboratory smoke reader. These excess emissions were recorded on 
November 18, 23, and 24 during testing of the oil fired boiler backup systems at the TA-3 Power Plant and steam 
plants at TA-16 and TA-21. The excess emissions lasted only briefly (0.5 to 4.0 hours), and NMED was notified in 
all instances, as per AQCR 801. New training procedures initiated in 1993 should reduce the chances of excess 
emissions from the testing of the oil fired backup system. 

In addition to the existing federal programs, the CAAA of 1990 mandates new programs that may affect the 
Laboratory. The new requirements include control technology for hazardous air pollutants, prevention of accidental 
releases, operating pennits, and chlorofluorocarbon replacement. The Laboratory wiJJ track new regulations written 

to implement the act, detennine their effects on Laboratory operations, and implement programs as needed. 

9. National EDviroameatal Pollc:y Ac:t. 

a. Introduc:tioa. NEPA mandates that federal agencies consider the environmental impact of their actions 
prior to final decision making. NEPA establishes the national poli<:Y of creating and maintaining conditions under 
which man and nature can exist in productive and enjoyable hannony and fulfill the social, economic, and other 
requirements of present and future generations. Proposed activities are evaluated to determine whether they have 
the potential to affect the environment. The sponsoring agency, DOE for LANL activities, is responsible for prepa

ration of NEP A documents, which include the following: 

• a categorical exclusion, applied to specific types of activities that have been determined by DOE to have no 

significant environmental impacts and for which no additional NEPA documentation is required; 
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• an Environmental Assessment (EA), evaluating environmental impacts, leading to either a finding of no sig

nificant impact (FONSI) if the impacts are indeed found to be not signiticant or an Environmental Impact 

Statement (EIS) if the impacts. are significant; and 

• an EIS, in which impacts of proposed and alternative actions are evaluated and mitigation measures pro

posed, leading to a record of decision in which the sponsoring agency discusses its decision on proceeding 

with the project. 

NEPA provides specific protection to areas defined as unique resources (sensitive areas). Under NEPA review, 

proposed projects are evaluated for possible effects on cultural resources (archaeological sites or historic buildings), 

in accordance with the National Historic Preservation Act of 1966 (NHPA). In addition. prllposed projects are eval

uated for potential impact on threatened, endangered, or sensitive species, in accordance with the Endangered 

Species Act, and on floodplains or wetlands, in accordance with relevant executive orders (EOs). A proposed pro

ject otherwise eligible for a categorical exclusion cannot be approved if it is determined these sensitive areas would 

be adversely affected. 

b. Complian~e Actions. LANL project personnel initiate NEPA reviews by completing ES&H Question

naires, which forms the basis of DOE Environmental Checklists (DECs) that EM-8 then submits to the Los Alamos 

Area Office of DOE (DOE/LAAO). DOE/lAAO uses DECs for DOE/AL's requirement to prepare Environmental 

Checklists/Action Description Memoranda (ECLIADMs) to assist DOE in determining the appropriate levels of 

NEPA documentation (categorical exclusions, EAs, or EISs) for lANL projects. During 1992, EM-8 reviewed 

1,067 proposed Laboratory actions for NEPA applicability. More than 75% of them (design studies, computer 

installation, office modifications, road signs, etc.) had no significant environmental, safety, or health issues and 

were covered by umbrella categorical exclusions approved by DOEIAL. The remainder (315) bad possible effects · 

on the environment and were reviewed through the Environment, Safety, and Health (ES&H) Questionnaire system, 

which provides detailed descriptions of proposed activities. In 1992, EM-8 prepared 56 DECs (40 covering 1992 

projects and 16 covering 1991 projects). Several related questionnaires were combined in DECs. Sixty-five 1992 

projects were canceled, were determined to be covered by prior NEPA documentation, or were later determined not 

to require NEPA documentation for other reasons. Umbrella categorical exclusions approved by DOE covered 140 

projects. Sixteen projects are on bold pending resolution of funding, scope of activities, or other issues. The 

remaining projects from 1992 will be documented at a later date, as appropriate. 

DOE decisions were still pending on six DECs submitted during 1992 and five submitted in the first quarter of 

1993. Of the DECs submitted to DOE for decisions in 1992, 40 were categorically excluded from additional NEPA 

documentation; EAs were required for five actiom. Of the six EAs pending DOE decisions at the end of 1991, 

FONSis were signed for three, and two were still in review or revision at the end of 1992. In addition, the require

ment for an EA for one project was withdrawn. This information is summarized in Table lll-16. Copies of the final 

EAs and FONSis are available to the public through DOE/lAAO. 

In the first quarter of 1993, EM-8 reviewed an additional 217 projects of which 73% were covered by umbrella 

categorical exclusions. Sixty of these projects were reviewed through ES&H questionnaires (27 of these 

questionnaires were covered by umbrella categorical exclusions; 10 were canceled or we~ found to have prior 

NEPA documentation). Four DECs were submitted to DOE (one received a categorical exclusion; three are pending 

NEPA determinations). The other 19 are in preparation or on bold pending further information. One EA that bad 

been in preparation at tbe end of 1992 was submitted to DOE for review in the first quarter of 1993. 

Also in the first quarter of 1993, nine DECs for project reviews from prior. years were submitted for DOE 

review. One proposed action was categorically excluded; DOE determinatiom on the others are still pending. Of 

tbe DEC determinations pending at tbe end of 1992, three projects received categorical exclusions during the first 

quarter of 1993, and DOE determined that one required preparation of an EA. 

c. Types or Activities Reviewed. Determinations by DOE for umbrella categorical exclusions covered ES&H 

Questionnaires for the following actions in 1992 and the first quarter of 1993 

• routine maintenance (75(7); 

• relocations of portable buildings (3/0); 

• environmental and safety improvements (37/13); 
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Table ID-16. Status of Environmental Assessments in 1992 and First Quarter 1993 

Environmental Assessments that Received 
Findings of No Significant Impact 
(FONSI) during 1992 

Environmental Assessments Submitted to 
DOE or in Revision during 1992 

Environmental Assessments in Preparation 

Sorbent Reactivity Studya 
Advanced Free Electron Laser 
Scintillation Vial Crusher 
Relocation of Superconducting Ceramics, 
Mechanical Characterization, and Filament
Winding Operations 

TRU Waste Compactor and Drum Storage Facilityb 
Expamion ofTA-54, Area G 
Decommission ofT A-33, Building 86 
LL W Drum Staging Facility 
Hazardous Waste Treatment Facility 
New Production Reactor Safety Centerc 
High Explosive Material Test Facilityd 
Controlled Air Incinerator 
LA/NTS Explosive Pulsed Power Experiment (SCYLLA) 
Uranium Oxide Reduction 
Environmental Analytical Chemistry Facility 
New Sanitary Landfill 

·Isotope Separator Building 
Weapons Component Testing Facilityb 
Accelerator Prototype Labb 
CMR Upgrades • Phase Ub 
C-H TRU Waste ·Source Tenn Test Programb 
Medical Radioisotope Productione 
Restart of Plutonium-Beryllium Recovery Processe 

a Requirement for EA withdnwn; categorical exclusion issued. 
b EAs required by DOE in 1992 • 
c EA completed but project canceled. 
d EA in preparation at tbc end of 1992; submitted to DOE in first quarter of 1993. 
e EAs required by DOE in first quarter of 1993. 

• construction and modification of support structures (13/4); 
• asbestos removals (S/0); 
• PCB removal (1/0); 
• installations of instrumentation (3/1 ); and 
• improvements in work place habitability (3/1). 

· DECs submitted during 1992 and the first quarter of 1993 can be categorized according to type of proposed action as follows 

• decontamination and decommissioning projects (610); 
• bench-scale, pilot-scale, and outdoor research (24!7); 
• waste management and environmental restoration (8/0); 
• environmental and safety improvements (4/2); 
• construction and facility modification projects (1213); 
• new or modified processes (2/0); and 

• emergency actions and repairs (0/1). 
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10. National Historic Preservation Act. 

As required by Section 106 of the NHPA, Laboratory activities are evaluated in consultation with the State His

toric Preservation Officer (SHPO) for possible effects on cultural resources. During 1992, Laboratory archaeol

ogists evaluated 987 actions, which resulted in 49 intensive field surveys. 

Although only 12 of the 49 field surveys were conducted for the ER program, these 12 surveys covered 

approximately 6,000 acres of land managed by the DOE, Forest.Service, GSA, and local Indian pueblos. A total of 

218 new archaeological sites were recorded, and the site records were updated for 123 previously recorded sites. 

Nine cultural resource surveys were submitted to SHPO for review and concurrence. Two archaeological sites were 

tested in advance of a proposed pipeline construction project. The excavation of an Anasazi pueblo ruin at TA-54 

was completed. 

In the first quarter of 1993, EM-8 reviewed 174 Laboratory actions for possible effects to cultural resources and 

continued ongoing field surveys. One revised cultural resour~ su~ey report was submitted to the SHPO for review 

and concurrence. 

11. Endangered, Threatened, and Protected Species. 

DOE and the Laboratory must comply with the Endangered Species Act, the Fish and Wildlife Coordination 

Act, NM Wildlife Conservation Act, and the NM Endangered Plant Species Act. During 1992, EM-8 reviewed 615 

proposed Laboratory actions for their potential impact on threatened and endangered species. or these, 315 

proposed actions were identified through the ES&H Questionnaire system. The Biological Resource Evaluations 

Team (BRET) of EM-8 detennined that 45 projects required reconnaissance surveys (Level I surveys). These 

surveys evaluate the degree of previous development or disturbance at the site and ascertain if there are any surface 

waters or floodplains in the area. BRET also determined that 16 projects required quantitative surveys (Level II 

surveys) to look for habitat types that may support threatened or endangered species. In addition, BRET concluded 

that nine projects (fable III-17) required intensive surveys designed to determine the presence or absence of threat

ened or endangered species (Level III survey). The Laboratory adhered to protocols and permit requirements of the 

NM State Game and Fish DepartmenL 

To identify projects requiring a survey, BRET first reviewed a database of habitat requirements for endangered, 

threatened, and candidate species. After the surveys were completed, BRET compared the habitat characteristics of 

sites to the habitat requirements of the species in question. BRET is preparing biological evaluations for projects 

requiring a Level II or Level III survey, and will consult with the US Fish and Wildlife for written concurrence of 

findings, as required under the Endangered Species AcL. 

BRET did not find any species protected at the state or federal level within any project sites surveyed in 1992. 

However, highly suitable habitat exists for many of these species (e.g., goshawk, Jemez Mountains salamander, 

meadow jumping mouse) within some project sites. 

During the first quarter of 1993, EM-8 reviewed 112 proposed Laboratory actions for potential impact on threat

ened or endangered species. Of these, 15 projects were identified that required Level I surveys, 3 projects needed 

Level II surveys, and 1 project required a Level III survey. 

U. FloodplaWWedand Protection. 

Los Alamos National Laboratory must comply with EO 11988, Floodplain Management, and EO 11990, Protec

tion of Wetlands (EPA 1989a). During 1992, 615 proposed Laboratory actions were reviewed for impact to flood

plains and wetlanda. Seven projects reviewed in 1992 may be located within floodplain or wetland boundaries. 

Floodplain/Wetland Assessments are being prepared for these projects. None oftbe seven proposed projects will 

affect a wetland area greater than one acre, and all affected wetlands were artificially created from Laboratory efflu

ents. In compliance with 10 CFR 1022, a Floodplain/Wetland Notice of Involvement and Statement of Findings for 

these projects will be submitted to the DOE for publication in the Federal Register. 

During the fi.rst quarter of 1993, 112 proposed actions were reviewed for impact to floodplains and wetlands. 

All projects reviewed during this quarter were to be located outside floodplain or wetland boundaries. 
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Table 111-17. Projects Identified in 1992 which Require a Species-Specific Sun·ey 

Project Name 

RCRA.Mixed Waste Disposal Facility, TA-67 

ISF Gas line Replacement, Townsite Portion 
Western Area and extends 3.0 miles east of county 

Site Characterization, OU 1182, 
TA-ll, 13, 16, 24, 25, 28, & 37 

Site Characterization, OU 1086, 
TA-15 

Site Characterization, OU 1093, 
TA-18, 27, and 65 

Site Characterization, OU 1098, 
TA-2, 41 

Site Characterization, OU 1111, 
TA-6, 7, 22, 40, 58, and 62 

Site Characterization, OU 1114, 
TA-3, 30, 59, 60, 61, and 64 

Site Characterization, OU 11S7, 
TA-8, 9, 23, and 69 

acioshawk surveys will be conducted in June 1993 . 

C. Current Issues and Actions 

1. Compliance Agreements. 

Species Surveyed 

Goshawk• 

Jemez Mountains salamander 

Meadow jumping mouse 
Spotted bat 

Meadow jumping mouse 
Jemez Mountains salamander 

Meadow jumping mouse 
Jemez Mountains salamander 

Goshawk• 

Goshawk• 
Spotted bet 

a. Mixed Waste FFCA. On May 13, 1992, DOE notified EPA that it was storing certain mixed waste that was 
not in compliance with the storage prohibition of the land disposal restrictions under RCRA. An FFCA is being 
negotiated by DOE, with input from the Laboratory, with the EPA. With a few very specific exceptions, operations 
at the Laboratory which generate mixed waste have been suspended since May 1992 pending execution of this 
FFCA. The Laboratory's then Associate Director for Operations established a procedure for granting waivers from 
the suspension of operations that generate mixed waste if an operation is related to ES&H or if appropriate waste 
treatment can be demomtrated • 

b. NMED COs ror Hazardous Waste Operations. In January 1993, NMEO issued two COs against the 
Laboratory alleging various violations of the NMHWA. The COs proposed fines totaling $1.6 million. In addition 
to other requirements, the COs seek to require the Laboratory to develop a plan and schedule to store wastes from 
TA-S4, Area G, pads 1, 2, and 4 in compliance with RCRA and the NMHWA. DOE and the Laboratory negotiated 
a compliance agreement with NMEO to resolve these matters. 

c. NPDES FFCA and Administrative Order. On July 23, 1992, EPA Region 6 served an Administrative 
Order (AO), Docket No. VI-92-1306 on UC that listed 20 violations of the Laboratory's NPDES permit between 
April1991 to March 1992. The AO also stated that lANL bad failed to comply with the specified compliance 
schedule and/or for AO, Docket No. VI-91-1329 outfalls 02A-007, 04S, OSS, 09S, lOS, and 12S. The AO included 
a revised compliance schedule and interim effluent limits for outfalls 02A-007, 04S, OSS, 09S, lOS, and 125. All 
sanitary discharges are scheduled to be in compliance with the NPDES permit limits by January 1993. The AO also 
established interim limits and incorporated the requested changes to the schedules for the WSC surveys by specify-

III-27 



los Alamos Nat1on«i Laboratort 
Environmental Surveillance 1 992 

ing that they must be completed for each TA rather than on an outfall-by-outfall basis. Final completion dates fur 

the WSC surveys remain the same. 

In March 1993, EPA sent a draft FFCA, Docket No. VI-92-1305, to DOE that eliminated the discrepancies 

between UC's current AO and the previous FFCA (Docket No. VI-91-1328). The FFCA is currently being 

reviewed by DOE and UC. The FFCA contains the compliance schedule for outfalls 09S and OSA and interim 

effluent discharge limits for outfall 09S reflecting design and construction milestone dates. Completion of outfall 

OSA's design, construction, and compliance with final permit limits is expected by October 1996. Outfall 09S was 

in compliance with final limits by January 1993. The current and proposed schedules for completing projects 

required under the AO and FFCA are presented in Table D-7. 

II 
II 

• 
• d. NESHAP FFCA. The radioactive air emissions at the Laboratory have been evaluated against DOE/EH-

0173T, Environmental Regulatory Guide for Radiological Effluent Monitoring and Environmental Surveillance, and II 
40 CFR Part 6_1, Subpart H, National Emission Standards for Emissions of Radionuclides Other than Radon from 

Department of Energy Facilities. Based on off-site environmental monitoring results and on d05es calculated from 

measured stack emissions, the off-site d05es for 1992 were less than 10 mrem/yr which is the standard given in 40 • 

CFR61.92. 

DOE is currently negotiating an FFCA with EPA Region 6that will include schedules for the Laboratory to fol-

low to come into compliance with radioactive stack monitoring requirements. A draft FFCA was initially submitted • 

by DOE/LAAO to EPA on March 12, 1992; the FFCA has not yet been finalized. 

e. Environmental Ovenight and Monitoring ~emenL The Environmental Oversight and Monitoring • 

Agreement (known as the Agreement in Principle, the Agreement, or AlP) between DOE and the State of New 

Mexico provides technical and financial support by DOE for state activities in environmental oversight, monitoring, 

access, and emergency response. The Agreement was signed in October 1990 and covers Los Alamos and Sandia · 

National Laboratories, the Waste Isolation Pilot Project, and the Inhalation Toxicology Research Institute. NMED • 

is the lead state agency under the Agreement. 

Tbe Agreement provides for access by NMED personnel to the four DOE facilities and for office space for 

NMED personnel on site at the Laboratory. During 1992, three to four NMED personnel were on site, and it is • 

expected that this will increase to six or seven during the next year. 

During 1992, NMED reviewed the routine environmental monitoring programs conducted at the Laboratory and 

also participated in some types of sampling. This included collecting splits of both surface water and groundwater • 

samples from some locations on site and groundwater from springs along the Rio Grande in White Rock Canyon. 

NMED personnel also initiated reviews of work plans developed for submittal to the EPA under the Laboratory's 

ER program. A report on the reviews of the routine environmental monitoring program are expected during 1993. • 

Z. Corrective Activities. 

The Corrective Activities (CA) Program is managed by EM-8 personnel under guidance from DOE/EM-30. 

Funding is provided through the Five-Year Plan, a planning process in which waste management activities are iden· 

tified and budgeted for. TheCA Program includes those activities designed to bring active or standby facilities into 

compliance with ambient air, water, and solid waste regulations and/or agreements. 

CA projects that demonstrate efforts toward regulatory compliance include the following: 

• High Explosive Wastewater Treatment System. This project consists of two HE wastewater treatment 

facilities and a collection piping system to transfer HE-con~minated fluids from existing building sumps to 

treatment facilities. Conceptual design for the facility was completed in 1992; coutNction is planned for 

FY96. Upgrading the HE wastewater facilities is required under the Laboratory's NPDES FFCA and AO. 

An EA was started in 1992 and is expected to be completed in 1993. EM-7 provides project management. 

• Sanitary Wastewater System Consolidation (SWSC) ProjecL The SWSC Project was completed in 1992 and 

eliminated eight of the Laboratory's nine sanitary treatment facilities that bad deteriorated and were in need 

of upgrades. The start up of the SWSC Plant began in August 1992. All collection lines and lift stations 

were completed in November 1992. Also, the Laboratory met all FFCA and AO requirements by November. 
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• Water Supply and Cross Connection Controls (CCC) Survey. A survey of approximately 220 Laboratory 

buildings for cross connections was completed in 1992. The survey identified and corrected 40 absent or 

improper water supply controls and corrected approximately 60 potential cross connections. The CCC 
Survey will continue in 1993. 

TA-53 Sanilarylagoons Elimination Project. In 1992, approximately 60% of theTA-53 Sanitary Lagoons 
Elimination Project was completed, as required by the current AO. The project involves closing out the san
itary lagoons at TA-53, in part by rerouting the sanitary waste to the new SWSC Plant. The project is 
expected to be completed in 1993. 

• PCB Transformers and Capacitors. This project consists of replacing and retrofilling PCB-contaminated 
transformers and disposal of PCB-contaminated capacitors and other equipment. This is an ongoing activity 
and is required to ensure compliance with the TSCA. 

• Waste Stream Characterization (WSC) Survey. This survey of all Laboratory buildings is being conducted in 
order to identify and eliminate noncomplying wastewater discharges and to comply with NPDES permitting 
requirements. At the end of 1992, approximately 75% of all Laboratory facilities had been surveyed. WSC 
work will continue into 1993. 

Several other Corrective Activities projects are designed to achieve compliance with the CW A NPDES permit 
and the FFCA and AO requirements for effluent discharges. This work includes improvements to prevent 
wastewater overflows and releases, upgrades to ~plic tank systems, and implementation of SPCC Plan 
requirements. In 1992, the last of 40 major secondary containment structures wa's completed. rMajor structures" 
are greater than 660 gal. aboveground storage tanks.) All known major outdoor stotage ~nicS are now equipped 
with secondary containment to prevent spills. 

3. Emergency Planning 

In accordance with DOE Orders in the 5500 series, the Laboratory's policy is to develop and maintain an .... 
emergency management system that, through emergency planning, emergency preparedness, and effective response .I 
capabilities, is capable of responding to and mitigating the potential consequences of emergencies. The 

Laboratory's Emergency Management Plan incorporates in one document a description of the entire process 
designed to plan for, respond to, and mitigate the potential consequences of an emergency. 

4. Waiver or Variance Requests. 

Groundwater monitoring is required for all RCRA surface impoundments, landfills, waste piles, and treatment 

units. This requirement may be waived if it can be demonstrated that there is linle or no potential for a release from 
the units to migrate to the uppermost aquifer, as bas been demonstrated for several units located at TAs-16, 35, 53, 
and 54. All but the demonstration at TA-53 have been provided to the state's HaDrdous Waste Program for review. 

5. Significant Accomplishments. 

In 1992, its third year of operation, the ER program made significant strides toward becoming a cohesive orga
nization whose many parts interacted more smoothly to improve product quality. The organizational infrastructure 

has been improved with the result that several operations whose accomplishments were previously described as poor 
to average are now considered outstanding by DOE and Laboratory management. Continuous quality improvement 
in the ER program is well under way. 

In 1992, several significant achievements were made by EM-8 personnel iit the PCB program, including 

• applications to obtain PCB disposal approvals for theTA-54, Area G landfill and the CAl were submitted to 
EPA for approval; 

• the necessary submittals were prepared and coordinated to obtain a liner exemption for burial of solid PCB 

waste to TA-54, Area G; 

• a new survey of PCB-contaminated equipment at the uboratory was initiated; 

• 17 PCB-contaminated transformers and sumtations were replaced; 
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2 PCB-contaminated transformers (>500 ppm PCB-oil) were dechlorinated; 

18 high-risk PCB-contaminated transformers were dechlorinated; 

289 PCB-contaminated capacitors previously loaned to universities were recalled and disposed of; 

93 buildings and transportables at 5 Laboratory sites were surveyed. From the survey, 149 PCB-contami

nated capacitors were found ard added to the inventory. In addition, over 270 oil and swipe samples were 

submitted for PCB analysis, and retrofilling or maintenance activities on 22 PCB-contaminated transformers 

were continued so they could be reclassified to non-PCB status in FY93. 

The Water Quality and Toxics section of EM-8 continued its program to identify all waste streams that may 

potentially enter NPDES outfalls and to verify that each is included in the proper outfall category. Implementation 

of this program has allowed the Laboratory an opportunity to achieve compliance with its NPDES permit under the 

current AO. 

In May 1992, the Laboratory established the Radioactive Air Emissions Management (RAEM) Program (HS-9) 

to ensure that reliable data are collected from Laboratory stacks and to take a proactive approach in controlling the 

Laboratory's radioactive air emissions. The RAEM Program manages and coordinates efforts to control radioactive 

air emissions. The functions of the program are to: 

• establish criteria to assess data reliability; 

• provide technical guidance and support to Laboratory operations that emit radionuclides; 

• coordinate Laboratory activities to ensure that.all Laboratory operations are in full compliance with EPA 

regulations for radioactive air emissions; 

• develop and implement new methods and systems to reduce radioactive air emissions to as low as reasonably 

achievable; and 

• serve as the Laboratory's point of contact with EPA and DOE for issues concerning radioactive air 

emissions. 

During 1992, DECs were prepared to cover many routine activities at l.ANL, including routine maintenance; 

environmental and safety improvements; construction, modification, and operation of support structures; PCB 

removals; asbestos removals; improvements in work place habitability; installation of instrumentation; and 

relocation of portable structures. DOE categorically excluded these actiom from the need for further NEPA 

documentation in 1992. The Laboratory was able to apply the categorical exclusion to 844 proposed activities 

without preparing detailed documentation on each project. EM-8 also prepared three DECs that described bench

scale and pilot-scale research for CLS-1, CLS-6, and INC-11. DOE's categorical exclusions allow experiments to 

proceed and be modified as long as they remain within the boundary conditions described In the DECs without 

preparing additional NEP A documents. 

6. Significant Problems. 

a. Lawsuits. In 1991, a lawsuit, Lujan v. Regents of the University of California, was filed against the 

Laboratory. Plaintiffs claim that they were injured by exposure to discharges and emissiom of radioactive and haz

ardous materials from past operations of the Laboratory. Plaintiffs are seeking compensatory and punitive damages, 

as well as injunctive relief against certain ongoing operations of the Laboratory. 

In February 1992, a lawsuit, Truelock v. Regents of the University of California. was filed against the Labora

tory. Plaintiffs claim that they were injured by exposure to discharges and emissiom of radioactive materials from 

past operations of the LaboratOry. Plaintiffs are seeking compensatory and punitive damages, as well as injunctive 

relief against certain ongoing operations of the Laboratory. 

On April15, 1992, a lawsuit, Mills-Garrison v. Regents of the University of California, was filed against the 

Laboratory. Plaintiffs claim that they were injured by exposure to discharges and emissiorw of radioactive materials 

from past operations of the Laboratory. Plaintiffs are seeking compensatory and punitive damages, as well as 

injunctive relief against certain ongoing operations of the Laboratory. 
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On May 21, 1992, a lawsuit, Chavez V. Regents of the UniversitY of ulifomia, was filed against the Laboratory. 
Plaintiffs seek to represent a class of all persons who resided or worked in what is now Los AJamos County since 
the Laboratory opened in 1943 and seek creation of a fund to tinance medical monitoring of the class members, 
psychological services, and scientific studies, in addition to injunctive and other relief. They rely upon legal 
theories similar to those asserted in the other complaints, with the exception of wrongful death. The complaint in 
Chavez bears a close resemblance to the complaints filed in the other cases. In Chaveb however, the plaintiffs do 
not allege they suffered any specific physical injury and consequently do not seek recovery for wrongful death or 
personal injury. 

The case of United States of America and Regents of the Universitv of California v. State of New Mexico 
involved three conditions the NMED placed on the Laboratory's RCRA permit for the CAl. The L3boratory and 
DOE believed these conditions improperly regulated radioactive emissions and therefore fell outside NMED juris
diction. In August 1992, a federal District Court ruled in favor of NMED. The US Department of Justice has 
appealed the ruling on behalf of DOE. The Laboratory did not join in the appeal. . . 

b. Other Legal Actions. On March 31, 1992, DOE and UC were notified that Concerned Citizens for Nuclear 
Safety intend to file a citizen suit pursuant to Section 7604 of the Clean Air Act (CAA). According to the notice 
letter, the suit will allege, among other things, that the Laboratory is not in compliance with the monitoring require· 
ments for radionuclides found in 40 CFR, Part 61, Subpart Hand will ask for an injunction against continued 
operation of all sources. Nothing further happened on this notice during CY92 or tbe first quarter of 1993. 

The Laboratory is negotiating three FFCAs, one for noncompliance with the mixed waste storage provisions of 
RCRA, one for the NPDES pennit, and one for the radioactive NESHAP. The second two FFCAs will be modeled 
on the mixed waste FFCA and will bci delayed until that agreement bas been finalized. 

On November 23, 1992, EPA Region 6 issued a NON for the requirements of 40 CFR 61 to DOE. This notice 
was based on the results of an EPA audit of the Laboratory's radioactive NESHAP program in August 1992 and 
included tbe following findings: 

• LANL. by using a shielding factor that reduces its calculated emission level by approximately 30%, is using 
"other procedures• without prior approval of EPA and is in violation of 40 CFR 61.93 (a). 

• In 1990, LANL used this shielding factor to calculate emissions of radionuclides to the ambient air. As 
calculated using the specified methodology (without the shielding factor), an EDE of 11.5 mrem/yr may have 
been received by a member of the public, thereby violating 40 CFR 61.92. 

• Because lANL violated the emission limits for CY90, it must immediately comply with the 40 CFR 61.94 
and 

(1) report on a monthly blsis all the infonnation required by 40 CFR 61.94 (b); 
(2) continue this monthly reporting until the requirement is either modified or ended by the Director of the 

Air, Pesticides, and Toxics Division, EPA Region 6; and 
(3) include in each monthly report the additional infonnation described in 40 CFR 61.94 (c)(1) and (2). 

The Laboratory identified a beryllium cutting operation at TA-55-4 in August 1991 for which a permit may be 
required under AQCR 702 ·Permits. Beryllium cutting operations were suspended at this site by the Laboratory. 
NMED issued an Notice of Violation (NOV) for the beryllium cutting operation on October 16, 1991. The Labora
tory submitted a permit and received NMED approval for beryllium operations at TA-55-4 on November 25, 1991. 
Tbe Laboratory and DOE are negotiating the specific provisiorw of the NOV settlement with NMED. The last offi
cial corresponden~ on the subject of the NOV, which reviewed the regulatory history of the beryllium NESHAP, 
was sent to NMED on September 11, 1992. 

7. Tiger Team Assessment. 

The Tiger Team Assessment was conducted at LANL from September 23 to November 8, 1991, under the aus
pices of the Office of Special Projects, Office of the Assistant Secretary for Environment, Safety and Health, 
DOE/Headquarters. The objectives of the Environmental Subteam of the Tiger Team were to assess tbe effective-
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ness of environmental programs a ad program management at the Laboratory as well as to assess confonnance with 

applicable regulations and best management practices within specific technical disciplines. 

The Tiger Team did not identify any environmental deficiencies that could be considered an immediate danger 

to worker or public health and safety. The Tiger Team identified individual findings within nine technical disci-

plines. These individual findings wert evaluated to detennine four key findings-findings that summarize the most 

significant environme~l program deficiencies. 

inadequate site-wide programs for the management of wastes; 

• inadequate identification, monitoring, and control of effluent releases; 

• inadequate regulatory pennit strategy and management; and 

• lack of oversight of environmental activities. II 
The Tiger Team also identified some positive aspects of the Laboratory's environmental programs. In par-

ticular, the Tiger Team identified the high quality of environmental professionals at the Laboratory and their dedi-

11 cated efforts to provide adequate and defensible programs and to meet regulatory requirements. 

The Laboratory bas prepared action plans to address all of the envirorunental deficiencies identified by the Tiger 

Team. These plans wert submitted to DOE for review and approval on March 31, 1992. The Tiger Team 

Corrtctive Action Plan was signed by the Secretary of Energy on October 28, 1992. II 
Of the 49action plana for which the Laboratory's EM Division is responsible, 29 are in the high priority group, 

and 20 are of low priority. These 49 action plans add~s 90 individual Tiger Team findings for which the Division 

bas primary responsibility. In the EM Division, detailed Work Breakdown Structures are being applied in a project- II 
managed approach to this effort. As of March 31, 1993, completion reports bad been filed for 14 of the 90 findings. 

Work is well underway on many of the remaining findings, the last of which is expected to be resolved in the year 

~~ II 
8. DOFJBQ Audits and Assessments. 

The DOE Albuquerque Field Office prepares an Annual Management Perfonnance Appraisal Report of Los 

Alamos at the end of each fiSCal year. The FY92 report was generally complimentary about the Laboratory's sig

nificant improvement over the past years, and specifically mentioned the excellence of the ER program. The report 

identified deficiencies in the Laboratory's waste management program, which was detennined to need significant 

improvement in senior management support, line management leadership, and effective management and technical 

performance. 
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IV. ENVIRONMENTAL PROGRAM INFORMATION 

The Los Alamos National Laboratory (lANL or the Laboratory) supports an ongoing 

environmental surveiUance program that includes routine monitoring for radiation, ra· 
dioac:tive materials, and hazardous chemical substances on the Laboratory site and In the 
surrounding area. Over 450 sampling locations are used for routine surveillance or the 
environment. 

During 1992, the average levels of external penetrating radiation (including x and 
gamma rays and charged-particle contributions from cosmic, terrestrial, and manmade 
soun:es) were generaUy the same as In 1991, showing no statistically discernible Increase in 
radiation levels attributable to Laboratory operadou. 

AJr Is sampled for tritium, plutonium, americium, uranium, and Iodine; the highest 
measured annual average concentradou all corresponded to less than 0.3, of the Depart· 
ment of Energy's (DOE's) public dose limits (PDLs). 

Surface water, soils, and sediments were sampled and analyzed so that the impact or 
Laboratory operatlou could be monitored. Surface waten and shallow alluvial ground· 
waten in present and former radioactive liquid emuent areas contaia radioactivity in 
concentratiou greater than natural terrestrial and worldwide fallout levels; nonradioactive 
constituents are also present in greater concentratiou in the emuent areas than In natural 
waten. Radionuclldes and chemical concentrations in waten from areas where there bas 
been DO direct release of treated emuents showed DO observable efTectl of Laboratory opera• 
tiou. Most regional ud perimeter soU and sediment stations contaiaed radioactivity at or 
near backafound levels; concentratiou of plutonium in sediments fro• regional reservoin 
on tbe Rio Cba1na and RJo Grande reflected worldwide fallouL Durillg 199%, all drillldng 
water samples were in compliance with the maximu• contaminant levels estabUshed by 

regulation. 
Concentratlou of radlonudldes In foodstufTs (produce, honey, and ftsh) coUected from 

on-site lAboratory areas were compared with levels In samples coUected from ofT-site 
(perimeter and regional [background)) locatiou to determine the impact of Laboratory 
operatlou. With the exception of tritium, radionuclldes in produce collected on site were 
within background concentratlou. F'ash from .Cochiti Dam (dowutream from the Labora· 
tory) had slightly higher levels of uranium tbu ftsh from Abiquiu Dam (upstream or 
Laboratory operatlou). 

In addition to environmental surveillance activities. the Laboratory canied out a number 
of special studies durillg 199%, which provide valuable supplementary environmental 

information. 

A. lntroductloa 

The Laboratory supports an ongoing environmental surveillance program as required by Department of Energy 

(DOE) Orders 5400.1 (DOE 198&) and 5484.1 (DOE 1990a). The surveillance program includes routine monitor

ing of radioactive and nonradioactive pollutants in environmental media (air, water, soil, etc.) on tbe Laboratory site 

and in tbe sunounding region. These activities document compliance with appropriate standards, identify trends, 

provide infonnation for tbe public, and contribute to general environmental knowledge. Detailed, supplemental 

environmental studies also are carried out to detennine tbe extent of potential problems, to provide a basis for any 

remedial actions, and to gather additional infonnation on tbe sunounding environment. 
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The monitoring program supports the Laboratory's policy to protect the public, employees, and the environment 

from bann that could be caused by Laboratory activities and to reduce environmental impact as much as pract1cahle. 

Monitoring and sampling locations for various types of environmental measurements are organized into t\l.·o 

groups: 

• Oft-site locations include 
Regional stations are located within the five counties surrounding Los Alamos County (Figure Il-2) at dis

tances up to 80 km (50 mi) from the Laboratory. They provide a basis for detennining conditions beyond the 
range of potential influence from nonnal Laboratory operations. 

Perimeter stations are located within about 4 km (2.5 mi) of the Laboratory boundary, and many are in resi

dential and community areas. They document conditions in areas regularly occupied by. the public and 
potentially affected by Laboratory operations. 

• On-site stations are within the Laboratory boundary, and most are in areas accessible only to employees 

during'nonnal working hours. They document environmental conditions at the Laboratory where public 

access is limited. 

The general location of all monitoring stations is presented in maps in the text. For off-site perimeter and on-site 

stations, specific location coordinates are presented in Appendix D. The specific location of most of these stations 

is also available on the Facility for Infonnation Management, Analysis, and Display (FIMAD) computer system at 

the LANL Community Reading Room, 1350 Central Avenue, Los Alamos, New Mexico. 

Samples of air particles and gases, water, soils, sediments, and foodstuffs are routinely collected at these stations 

for subsequent analyses. External penetnting radiation from cosmic, terrestrial, and Laboratory sources is also 

measured. Meteorological conditions are continually monitored to assess the tnnsport of contaminants in airborne 

emissions to the environment as well as to aid in forecasting local weather conditions. Over 450 sampling locations 

are used for routine environmental monitoring (Table IV-1). 

Additional samples are collected and analyzed to obtain infonnation about particular events, such as major sur

face run-off events, nonroutine releases, or special studies. Approximately 127,000 ina lyses for chemical and 

radiochemical constituents were carried out on more than 8,200 environmental samples during 1992. Data from 

these analyses were used for dose calculations, comparisons with standards and background levels, and 

interpretations of the relative risks associated with Laboratory operations. 

Table IV ·1. Number of Sampling Locadoas for Roudne 
Monitoring of the Ambient Environment 

Off Site On Site 

Type of Monitoring Regional Perimeter Laboratory Waste o•posal Total 
Ana 

External radiation 4 23 51 88 166 

Air 3 16 16 5 401 

Surface watersb.c 6 10 12 0 28 

Groundwatersb 0 48 29 0 77 

Soils 7 6 9 1 23 

Sediments 11' 19 '29 21 80 

Foodstuffs 13 11 21 1 46 

Meteorology 0 1 5 1 7 

a Includes four stations that monitor only nonradioactive air emissions. . 
"Samples from an additional17 special surface water and groundwater stations related to the Fenton Hill 
Geothennal Program were also collected and analyzed as part of the monitoring program. 

cDoes not include National Pollutant Discharge Elimination System (NPDES) outfalls sampled to demonstrate 

regulatory compliance. 
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Methods and procedures for acquiring, analyzing, and recording data are presented in Section Ylll. Quality 

Assurance and Sampling Procedures. Comprehensive infonnation about environmental regulatory standards 1s 

presented in Appendix A. Supplemental environmental data tables are given in Appendix D. 

B. Measurement of External Penetrating Radiation 

1. Introduction. 

Natural external penetrating radiation comes from terrestrial and cosmic sources. The natural terrestrial compo

nent results primarily from the decay of potassium-40 and from radionuclides in the decay chains of thorium and 

uranium. Natural terrestrial radiation in the Los Alamos area is highly variable with time and location. During any 

year, external radiation levels can vary from 15% to 25% at any location because of changes in soil moisture and 

snow cover (NCRP 1975b). There is also spatial variation because of different topographies, soils, and rock types in 

different areas (ESG 1978). 

Natural ionizing radiation from cosmic sources increases with elevation because of reduced shielding by the 

atmosphere. At sea level, cosmic sources yield between 2S and 30 mrem/yr. Los Alamos, with a mean elevation of 

about 2.2 km (1.4 mi), receives about 75 mrem/yr (unshielded) from cosmic sources. However, different locations 

in tbe region range in elevation from about 1.7 km (1.1 mi) at Espanola to 2.7 km (1.7 mi) at Fenton Hill, resulting 

in a corresponding range between 45 and 90 mrem/yr from cosmic sources. This component can vary :dO% 

because of solar modulations (NCRP 1987a). 

Fluctuations in natural background ionizing radiation make it difficult to detect an increase in radiation levels 

from manmade sources, especially wben the size of the increase is small relative to tbe magnitude of natural 

fluctuations. 

%. Monitorlag Network ud Results. 

Levels of external penetrating radiation (including x and gamma rays and charged-particle contributions from 

cosmic, terrestrial, and manmade sources) in the Los Alamos area are measured with thennoluminescent dosimeters 

(TLDs) in three independent networks. These networks are used to measure radiation levels (1) on site at the Labo

ratory and off site (perimeter, and regional), (2) at the Laboratory boundary nonh of the Los Alamos Meson Phys1cs 

Facility (l.AMPF), and (3) at low-level radioactive waste management areas. The current detection limit of the 

TLD system is 3 mrem. 
Results from the environmental monitoring networks are presented below. In summary, the measurements indi

cate no detectable radiological impact to humans or the environment from LANL operations due to external pene

tra ling radiation. 

L Laboratory and Regional Alas. The environmental network consists of 51 stations divided into 3 groups. 

The off-site regional group consists of 4locations, 28 to 44 km (17 to 27 mi) from the Laboratory boundary, at 

Fenton Hill and in the neighboring communities of Espanola, Pojoaque, and Santa Fe. The oft-site perimeter group 

consisu of 24 stations within 4 km (2.5 mi) of the Laboratory boundary; the on-site group includes 23 locations on 

Laboratory grounds (Figure IV-1). Table IV-2 contains the TLD measuremenrs obtained at off-site regional, off-site 

perimeter, and on-site monitoring stations. Details of the sampling methodology for the TLD network are found in 

Section VW.C.l. 
Annual averages for the groups were generally the same in 1992.as in 1991 (Figure IV-2), close to the averages 

observed in 1990, and consistent with tbe variability in natural background observed at these stations. Off-site sta

tions, both regional and perimeter, showed no statistically significant increase in radiation levels attributable to 

Laboratory operations (Table IV-2). The annual dose averages at off-site regional stations ranged from 92 to 124 

m.rem. Annual measurements at off-site perimeter stations ranged from 82 to 151 mrem. Some comparisons pro

vide a useful perspective for evaluating these measuremenu. For instance, the average person in the United States 

receives about 53 mrem/yr of radiation from medical diagnostic procedures (NCRP 1987a). Effective dose 

equivalents (EDE.s) from external penetrating radiation are presented in Section V.C.3.b. 
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Flgure IV-1. otr-site perimeter and on-site Laboratory 11.0 locations. (Does not show Regional 

Stations. SpecifiC locatioaaa~ presented on tbe f1MAD system at the Community Reading Room.) 

b. Tecluakal Ana (I' A) !3 Network. This network monitoas external radiation rro·m airborne activation 

products (gases, particles, aod vapoas) released by LAMPF, TA-53. Air emissions from LAMPF constitute tbe 

largest Laboratory soun:e of otT-site external penetrating radiation. Due to prevailing southerly winds, the T A-53 

TI.D network ia Joated at the Laboratory boundary 800 m (0.5 mi) north of LAMPF. The network consists of 12 

TI..D sites. Twelve background 11.0 sites are located about 9 km (5.5 mi) from TA-53, near the southern boundary 

of the Laboratory (Figure IV ·1 ). 
The Tl..Ds are changed each quarter of tbe calendar year (CY) or more often if LAMPF's operating schedule 

indicates tbe need (e.g., during start up or shutdown of tbe accelerator for extended periods midway tbrougb a 

calendar quarter). The difference between tbe annual measurement at tbe Laboratory boundary north of ~PF 

from tbe background site was less than three mrem. 
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Table IV-Z. TLD Measurements 

1992 Dose A verage• r4) Station Location (rnrem) 

. Uncontrolled Areas (Off Site) 
R1!onal Stations (Z8-~ km) 

1. panola 95 (8) 
z. Pojoatue 92 (7) 
3. Santa e 97 ( lZ) 
~. Fenton Hill 124 (18) 

Perimeter Stadons (0-4 kJD)b 
5. Bamnca School 112 (3) 

y 
6. Arkansas Avenue 103 dn 7. Cumbres School 90 
8. 48th Street lOS (17) 
9. Los Alamos Airport 100 (13) 

10. Bayo Canyon 138 m ·4 11. Shell Station 129 
12. Royal Crest Trailer Court 109 (2~ 
13. White Rock 107 (1 ) 
14. Pajarito Acres 105 

d~ 
~. 

15. Bandelier Lookout Station 113 
16. Pajarito Ski Area 141 (2) 
20. Well PM·l (SR 4 and Truck Rt.) 150 (6) 
41. McDonald's 111 (12~ 
42. Airport-South 121 (9 

.:i 43. East Gate Business Park 121 (13~ 
44. Big Rock Loop 151 (10 
45. 0\eyenne Street 150 

(~ 46. Los Pueblos Street 140 (20 

..., 47. Urban Park 143 
H8 48. County Landfi II 116 

49. Pinon School lOS (10) 

50. White Rock 0\urcn 

~ of the Nazarene 103 (11) 

·:§ 51. Bayo Canyon Well 82 (4) 

Controlltd Artu (On Silt) 
On-Site Statioasb 

17. TA·21tDPWest) 129 (17) 
18. TA-6 ( wo Mile Mesa) 118 (6) 
19. TA-53(LAMPF) 135 (1~ 
21. TA-16 (S Site) 120 (1 
22. Booster P-2 130 (12~ 
23. Mesita del Buey 123 (6 

24. State Hi~y 4 152 ~~ 25. Frijolea esa 119 

26. TA·2 ~Omega Stack) 118 (13~ 
21. TA-2 Omega Canyon) 1S9 (14 

28. TA-18~PajaritoSite) 123 (8~ 
29. TA-3S TenSiteA) 109 (18 

30. TA-35 ~Ten Site B) 118 (9~ 
31. TA·S9 Occupational Health Lab) 122 (13 

32. TA-3 ~Van de Graa~ 118 

(l~ 33. TA-3 GuardStation 136 (13 

34. TA-3 ~Alarm Building~ 121 (6 
35. TA-3 Guard Building 113 ( 
36. TA-3 (Shop) 120 (4~ 
37. TA-72(Pistol Range) 142 (14 

38. TA-SS ~Plutonium Facility South) 1SO (22~ 
39. TA-SS Plutonium Facility West) 146 (8 
40. TA-SS (Plutonium Facility North) 120 (10) 

aunceJUinties (z2 standard deviations) are in parentheses. 

bSee Figure IV-1. .,: 
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f1gure IV -1. TI..D measurements (including contributiom from cosmic. terrestrial, and Laboratory radiation ~ources ). 

Figure IV-3 presents summary data on tbe contribution of external penetrating radiation to the maximum 

individual dose and tbe maximum uboratory boundary dose. Doses significantly decreased beginning in 1987. :"'o 

above·background increase in external radiation from uboratory operations was measured above TLD-detection 

limits in off-site areas by the TLD monitoring network during 1992. 

c. Low-Level Radioactive Waste Maaapmeat Areas Network. This network of 88 locations monitors radi

ation levels atl active and 10 inactive low-level radioactive waste management areas. These waste management 

areas are controlled-access areas and are not accessible to the general public. _Active and inactive waste areas are 

monitored for external penetrating radiation with amys ofTLDs (Table IV-3). Almualaverages at all sites ranged 

from 85 to 236 mrem and compare well with the annual averages for the perimeter locations (Tables IV -2 and IV -3). 

The extremes at Area G (the active radioactive waste area) and Alta T (an inactive waste area) have been noted in 

previous years. Values for Area T compare to previous years. The maximum recorded value for Area G is a 

location near the aboveground storage area for mixed wastes. The increase in the maximum value from previous 

years reflects an increased amount of radioactive waste in tbe temporary storage area. 

C. Air Moaltoriq 

1. Airborne Radioactivity. 

L Introduction. Natural atmospheric and fallout radioactivity levels fluctuate and affect measurements 

made during the uboratory's air sampling program. Worldwide background airborne radioactivity is largely com

posed of fallout from past atmospheric nuclear weapons tests by several countries, natural radioactive constituents 

from the decay of thorium and uranium anached to dust particles, and materials resulting from interactions with 
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Flgun IV -3. Summary of estimated maximum individual and maximum Laboratory 

boundary doses from external penetrating radiation generated by Laboratory operations 

(excluding contributions from cosmic, terrestrial, and medical diagnostic sources). 

Maximum individual dose calculated with DOE-approved methods that take building 

shielding and occupancy into accounL 

*No above-background Laboratory boundary doses, as measured by TI.Ds, were 

recorded during 1991 or 1992. 

cosmic radiation (for example, natural tritiated water vapor produced by interactions of cosmic radiation and stable 

water). Levels of background radioactivity in the atmosphere, and which are useful in interpreting air sampling 

data, are summarized in Table IV-4. Note that the measurements taken in Santa Fe by the Environmental Protection 

Agency (EPA) are similar to or lower than those taken by the Laboratory as regional background values and are 

significantly lower than DOE guides for uncontrolled areas. 

Particulate matter in the atmosphere is primarily caused by the resuspension of soil, which is dependent on cur

rent meteorological conditions. Windy, dry days can increase the soil resuspension, whereas precipitation (rain or 

snow) can wasb particulate matter out oftbe air. Consequently, there are often large daily and seasonal fluctuations 

in airborne radioectivity concen~rations caused by changing meteorological conditions. Tbe measured airborne con

centrations (Table lV-4) are less than 1% of the Derived Air Concentrations (DAq guide for uncontrolled areas. 

The DAC guide represents a concentration that would result in an aMual dose of 100 mrem. 

b. Monitoring Network. The sampling network for ambient airborne radioactivity consists of 36 continuously 

operating air sampling stations including off-site locations (3 regional and 14 perimeter), 14 on-site stations, and 5 

on-site waste site stations. One station at TA-18 is inactive. The regional monitoring stations, 28 to 44 km (18 to 

28 mi) from tbe Laboratory, are located in Espanola, Pojoaque, and Santa Fe. The data from these stations are used 

as reference points for determining regional background levels of atmospheric radioactivity. The 14 perimeter ,., 
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Table IV -3. Doses Measured by TLDs at On-Site 

Waste Disposal Areas during 1992 

Wasw. Number Annual Doses (mrem) 

Disposal Ana of TLD Locations Mean '1inimum Maximum 

TA-21, Area A• 5 107 (6)b 84 133 

TA-21,Area B 14 115 (11) 101 139 

T A-50, Area C 10 122 (13) 107 135 

T A-33, Area E 4 100 (7) 96 105 

TA· 6, Area F 4 100 (16) 94 105 

T A-54, Area G 26 236 (58) 113 2,020 

TA-21, Area T 7 142 (19) 110 242 

TA-21, Area U 4 119 (16) 112 124 

TA-21, Area V 4 106 (13) 97 109 

T A-35, Area W 1 111 (22) 111 111 

TA-49, Area AB 10 85 (6) 83 91 

1See Figure Il-4 for location of Technical Areas (TAs). 

bUncertaiJUies (:t 2 standard deviations) are in parentheses. 

Table IV -4. Average Background Concentrations of 

Radioactivity in the Regional Atmosphere 

Radioactive Santa Feb New Mexicoc DOE Guide for 

Constituent• Units 1988-1991 1991 Uncontrolled Aread 

Gross beta 10·1.5 JlCi/mL 10.0 ( O.O)C 9.6 ( 1.9) 9,000 

3H 10·12JlCi/mL 0.3 ( 0.8) 200,000 

Uranium (natural) pglml 58.2 (19.5) 92.0 (15.0) 100,000 

234U lQ-18 JlCi/mL 22.5 ( 7.5) 30.6 ( 9.0) 90,000 

2lsu 1Q·18!lCi/mL 0.8 ( 0.4) 2.6 ( 0.7) 100,000 

238U 1Q·18!lCi/mL 22.5 ( 7.5) 28.8 ( .8.0) 100,000 

238pu 10·18 !lCi/mL 0.3 ( 0.2) 0.6 ( 3.8) 30,000 

239.240Pu 10·18 JlCi/mL 0.2 ( 0.1) 1.5 ( 2.2) 20,000 

241Am 10·18 !lCi/mL 1.3 ( 4.1) 20,000 

131[ tO·l2!lCi/mL 400 

3See Appendix 0, Table 0-35 for detection limits. 

bEPA (1989-1993), IUporu 53 through 68. Data are from tbe EPA Santa Fe, New Mexico, sam

pling location and were taken from January 1988 through December 199L Data for 1992 were 

not available at time of publication. 

coata are annual averages from the regional stations (Espanola, Pojoaque, Santa Fe) and were 

taken by the Laboratory during CY92. 

dSee Appendix A. Tbese values are presented for comparison. 

euncertainties (:t 2o) are in parentheses. 
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stations are within 4 km (2.5 mi) of the Laboratory boundary. Fourteen on-site stations are within the Lahoratorv 

boundary (Figure IV-4, Table 0-8). Samples are collected from one of the on-site stations (located at TA-59) 0 ~ a 

weekly basis for gross alpha, beta, and gamma screening purposes. 

In addition to Slltion 27 at TA-54, which is part of the routine air sampling network, four additional stations are 

located at tbe active radioactive waste disposal site, TA-54, Area G, and one station at an inactive waste disposal 

site, TA-49, Area AB. In tbe past these additional stations were not identified as part of the aimet system. 

In August 1992 riVe stations for monitoring iodinc:-131 in air were added to the air monitoring network. These 
are coloated with existing stations. 

Beginning in the third quarter of 1992, all air monitoring stations were replaced with a new type of sampling 
system to increase reliability in sampling and monitoring data. The sample period was also decreased from monthly 
to twice a month. The aimet monitoring network experienced approximately 5% station downtime during 1992. 
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Flgun IV -4. Approximate locations for off-site perimeter and on-site Laboratory stations for 
sampling airborne radionuclides. (Does not show Regional Stations. Specific locations are 
presented in Table 0-8 and on the FIMAD system attbe Community Reading Room.) 
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GrossAlpluJ and Beta RadioactiviJy. Gross alpha and beta analys~s h~lp in ~valuating general radiolo~ 1 • 

cal air quality. AJpha or beta activity for any single radionuclide cannot be present in greater quantity than the tot;l 

gross conc~ntration. If gross activity in a sample is consistent with past obs~rvations and background, special anal

yses for specific radionuclid~s are not required. If th~ sample analytical results appear to be elevated, tben analyses 
for specific radionuclides are required to confinn or deny a problem sucb as an unplanned release. 

The National C<Juncil on Radiation Protection and Measurements (NCRP) estimates concentration of long-lived 
gross alpha activity in air to be 2,030 aCiJm3. The prima·ry alpha activity is due to 210po (a decay product of radon 
gas) and oth~r naturally occurring radionuclides (NCRP, 1987a). There were more than 500 air samples collected 
and analyzed for gross alpha activity in 1992; none were above background. 

Tb~ NCRP estimated concentration levels of long lived gross beta activity in air to be 20,000 aCi/m 3. This 
activity is primarily due to tbc pres~nce of 210pb and 210Bi (decay products of radon gas), and other naturally 
occurring radionuclides (NCRP 1987a). There were more than 500 air samples collected and analyzed for gross 
beta activity in 1992; none were above background. 

Tritium. In 1992, the off-site regional mean concentration of tritium as tritiated water in air (0.3[ :6.4] x 

10-12 J!Ci/mL) was lower than the off-site perimeter annual mean (2.7 [ :17.3] x 10·12 J,1Ci/mL) and the on-site an
nual mean (6.1(:26.4] x lQ-12 J!Ci/mL). The waste sites' annual mean (42.8 [ :34.7] x 10·12 J,1Ci/mL) was 7 times 
the on-site annual mean. The elevated concentrations observed in tbc waste sites are at TA-54, Area G, near shafts 
wbcre tritium contaminated waste is disposed of. The highest concentration o~erved in any month was also at TA-
54, Area G, Station 35 (685 [ :205) x 1Q·12 J!Ci/mL). These tritium concentrations are <0.1% of the concentration 
guide in air, based on DOE's DACs for uncontrolled areas. Table IV-5 presents complete monitoring data. 

Tritium in rainwater was also analyzed by the Geology and Geochemistry Group (EES-1) of the Laboratory's 
Earth and Environmental Sciences Division, as reported in Section IV.I.2. Elevated levels of tritium in rainwater 
were found in samples from tbe Los Alamos area, wbicb contained >20 tritium units (TIJs), compared to the 
expected worldwide average concentration of 10 to 20 TUs. One tritium unit is equal to 3.2 pCi/L of water. 

Table IV-!. Airborne Tritium as Tritiated Water Concentrations for 1991 

Concentrations (pCIJml [1G-IZ J.LCilmL]) 

Station Location• 

Total Air 
Volume 

(mJ) 

No. or 
No. of Samples 

Samples <MDLb Maximumc 

RegioMl SIIJJions (28-44 km), Unconlrolkd Areas (OJ! Silt) 
1. Espanola 1.25 15 15 2.2 ( 0.8) 
2. Pojoaque 10.S 15 15 2.1 ( 0.9) 
3. Santa Fe 126 15 14 3.6 ( 1.0) 

Group Summary 45 44 3.6 ( 1.0) 

Perimeter SIIUiotu (0-4 km), Uncontrolled Areas (Off Silt) 
4. Bamnc:a School 108 15 8 10.0 ( 1.0) 
5. UrbnPark 92 12 7 8.4 ( 2.5) 
6. 48th Street 107 11 13 5.7 ( 1.3) 
7. Shell Station 78 14 4 9.0 ( 1.8) 
8. McDonald's 93 15 5 11.8 ( 2.0) 
9. Los AJamos Airport 94 14 9 8.9 ( 1.8) 

10. East Gate 104 14 4 10.5 ( 2.4) 

11. Well PM-1 112 15 11 4.9 ( 1.6) 

12. Royal Crest 
Trailer Park 76 13 6 10.7 ( 1.9) 

IV-10 

Mlnimumc 

-2.4° ( 1.5) 
~.9 ( 1.3) 
-3.0 ( 2.3) 

-3.0 ( 2.3) 

-1.9 ( 0.8) 
-1.8 ( 0.9) 

0.5 ( 0.5) 
0.3 ( 0.2) 
1.0 ( 0.4) 
0.0 (0.9) 

-1.4 ( 0.8) 
~-3 ( 0.2) 

~-0 ( 0.6) 

Meanc 

0.4 ( 3.2) 
0.4 ( 3.3) 
0.3 ( 4.5) 

0.3 ( 6.4) 

2.6 ( 3.5) 
2.6 ( 5.1) 
2.6 ( 3.6) 
4.1 ( 4.5) 
5.8 ( 5.0) 
3.5 ( 4.6) 
3.8 ( 4.5) 
2.0 ( 4.5) 

3.9 ( 4.6) 

Mean as a 
Pen:entage of 

Guided 

<0.1 
<0.1 
<0.1 

<0.1 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<0.1 
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Table IV -5. (Cont.) 

Concentrations (eCi/mJ [10-IZ uCiimL)) ~~ 
Total Air ~o. or \lean as a 

Volume No. or Samples Percenb~e of 

Station Location• (ml) Samples <MDLb Maximumc Minimumc ~feanc Guided 

Perimeter Stalions (0-4 km), UnconJroUed Areas (Off Sile) (ConJ.) 

13. White Rock. 
Pinon School 84 12 7 6.0 ( 2.0) 0.1 ( 0.3) 2.6 ( 4.3) <0.1 

14. Pajarito Acres 94 15 14 4.6 ( 1.2) -11.5 ( 6.9) 0.1 ( 7.7) <0.1 

15. White Rock 
Fire Station 78 14 11 5.7 ( 2.1) ..Q.8 ( 0.5) 1.6 ( 3.5) <0.1 

16. White Rock Church 
of the Nazarene 70 14 10 10.6 ( 3.2) 0.0 ( 0.6) 2.3 ( 4.8) <0.1 

17. Bandelier 83 15 15 2.6 ~ 0.6} -1.0 ~ 0.5} 0.8 ~ 2.22 <0.1 

Group Summary 193 124 11.8 ( 2.0) -ll.5 ( 6.9) 2.7(17.3) <0.1 

On-Sile SliJlions, ConlTolled Areas 

19. TA-21, DP Site 79 13 1 38.8 ( 4.9) 0.7 ( 0.4) 13.1 ( 8.1) <0.1 

20. TA-21, Area B 86 14 6 17.6 ( 3.5) -3.7 ( 1.9) 5.6 ( 6.4) <0.1 

21. TA-6 119 14 11 12.8 ( 3.4) -D.9 ( 0.7) 2.7(11.7) <0.1 

22. TA-53, LAMPF 74 14 7 14.6 ( 3.1) ..Q.4 (-0.4) 4.9 ( 7.1) <0.1 

23. T A-52, Beta Site 76 14 6 8.9 ( 2.2) -1.2 ( 0.6) 4.4 ( 5.1) <0.1 

24. TA-16, S-Site 61 8 7 4.7 ( 2.0) -0.2 ( 1.3) 1.5 ( 3.9) <0.1 

25. TA-16-450 68 12 9 7.2 ( 3.6) -1.4 ( 0.7) 1.6 ( 6.1) <0.1 

26. TA-49 85 15 15 2.7 ( 0.6) -0.1 ( 0.6) 1.2 ( 3.0) <0.1 

27. TA-54 111 14 4 25.5 ( 3.0) -0.7 ( 2.1) 10.0 ( 6.7) <0.1 ·~ 
28. TA-33 68 12 7 10.1 ( 2.5) -0.8 (0.5) 3.7 ( 6.2) <0.1 

29. TA-2, Omega Site 76 13 8 15.4 ( 2.5) -3.6 ( 2.2) 4.3 ( 5.1) <0.1 

30. Booster P-2 109 15 13 6.3 ( 0.8) -0.3 ( 0.5) 2.0 ( 3.6) <0.1 

31. TA-3 71 12 0 68.2 ( 4.5) 5.0 ( 0.7) 26.9(12.4) <0.1 

32. TA-48 75 14 10 8.1 ! 3.1} -2.7 { 3.0} 2.7 ! 5.9} <0.1 

Group Summary 184 104 68.2 ( 4.5) -3.7 ( 1.9) 6.1(26.4) <0.1 

Waste Sile Slalions, COIIlrolUd Area 

33. Area AB 15 9 7 6.9 (1.7) -1.1 ( 0.5) 2.0 ( 4.7) <0.1 

34. Area G-1 
~Comer 98 13 2 46.7 ( 6.0) 2.3 ( 1.1) 18.1 ( 8.9) <0.1 

35. Area G-2 
South Fence 105 14 1 685.0 (205.0) 2.5 ( 0.7) 164.1(30.4) <0.1 

36. Area G-3 
Gate 82 12 8 185.6 (11.5) 1.0 ( 0.5) 24.2(12.4) <0.1 

37. Area G-4 Water Tank 74 13 5 14.2 ! 2.8} 1.0 ! 0.5} 5.6 ( 5.2) <0.1 

Group Summary 61 23 685.0 (205.0) -1.1 ( 0.5) 42.8(34.7) 

aSee Figure IV -4 for map of local stations. 

bMinimum detection limit (MDL) • 2 x 10-12 j.lCi/mL. 

cuncertainties ( :~:2 a) are in parentheses. 

deontrolled area DOE Derived Air Concentration (DAC) = 2 x 1Q-5 j.lCi!mL; uncontrolled area 

DAC guide • 1 x 1o-1 !-lCi/mL. 

eSee Section VITI. 0.3, Data Handling of Radiochemical Samples, for an explanation of the presence 

of negatives values. 
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PluJonium. Of the 123 air sample analyses perfonned in 1992 for ~38 Pu from lo~:ations outs 1Je of the 

waste sites, only 4 samples were above the minimum detection limit of 4 x t0· 18 1JCi/mL. All mean air concentra

tions o(!38Pu were less rhan 0.10- of the DOE's DAC guide for uncontrolled areas, 3 x lQ-14 IJCL mL. The bl~h~:st 

concentration was observed during the second quarter of 1992 at an off-site perimeter station located near 

McDonald's, 8.4 [:4.3] x 10·18 J!Ci/mL. Other sampling locations near this station did not indicate anv elevated 

sample results. Twenty samples from the waste sites were analyzed for :38Pu. The highest observatio~ was 9. 7 

[:3.8) x 1Q-181JCi/mL, which is less than 0.1% of the DOE's DAC guide. 

The 1992 annual means for :39,.240pu air concentrations for the regional (1.5 [ :8.1) x lQ-18!-lCilmL), perimeter 

(5.9 [:21.8) x lQ·l8 1JCi/rnL), on-site (4.2 [:20.4] x lQ-181JCi/mL) and waste site stations (1.1 (:tl6.0) x lQ·lil 

1JCi/mL) were all less than 0.1% of the DOE DAC guide for controlled and uncontrolled areas. The maximum con

centration observed was (92 [:28] x lQ-18 1JCi/mL) at the on-site TA-49 sampler. Tables IV-6 and IV. 7 present 

complete moni.toring data on plutonium concentrations. 

Six perimeter stations (Los Alamos Shell, East Gate, Well PM-1, White Rock Pinon School, Pajarito Acres. and 

White Rock Fire Station) were found to have mean :!39.240Pu activity concentrations statistically greater than tbe 

regional (background) activity or 1.5 (8.1) aCi/m3. Background activity from plutonium is due to resuspension of 

fallout from atmospheric testing. These elevated readings were recorded in the first quaner of 1992. If these ele

vated readings are omined, the mean 239.240Pu concentrations for the quanerly perimeter results equal the value 

recorded for tbe regional locations. 

Table IV -6. Airborne Z..lSJ'u Concentratioos for 199% 

Concentrations (aCVmJ [lQ-IIIJCi/mL]) 

Total Air No. or Mean as a 

Volume No. or Samples Percentage of 

Station Location• (ml) Sam~les <MDLb Maxlmumc Mlnimumc Meanc Guided 

RegioNJJ StDJions (28-44 km), U nconlroUed Areas 

1. Espanola 62.679 4 4 1.9 ( 4.5) 0.0 ( 3.9) 0.9 ( 3.9) <0,1 

2. Pojoaque 68,874 4 4 2.4 ( 3.3) 0.4 ( 3.0) 1.0 ( 3.5) <0.1 

3. Santa Fe 58,333 4 4 0.6 { 4.4l -1.111! 4.1} -0.2 { 4.1) <0.1 

Group Summary 12 12 2.4 ( 3.3) -1.1 ( 4.1) 0.6 ( 3.8) <0.1 

Perimeter StDJions (0-4 km), Uncontrolhd Areas 

4. Bamnca Scbool 63,526 4 4 1.3 ( 3.4) -0.1 ( 3.8) 0.5 ( 3.8) <0.1 

5. Urban Park 73,921 4 3 4.1 ( 3.4) 0.2 ( 2.7) 1.9 ( 3.3) <0.1 

6. 48th Street 66,282 4 4 2.7 ( 4.7) -0.6 ( 3.2) 1.0 ( 3.7) <0.1 

7. Shell Station 60,763 4 4 2.7 ( 3.5) 0.0 ( 3.7) 1.1 ( 4.0) <0.1 

8. McDonald's 56,508 4 3 8.4 ( 4.3) 0.4 ( 5.3) 2.7 ( 4.4) <0.1 

9. Los Alamos Airport 77,457 4 4 2.0 ( 3.2) 0.0 ( 3.5) 0.9 ( 3.1) <0.1 

10. East Gate 69,905 4 4 3.1 ( 3.6) 0.3 ( 3.1) 1.2 ( 3.5) <0.1 

11. Well PM·1 65,152 4 4 0.0 ( 0.0) -1.0 ( 3.2) -0.4 ( 3.7) <0.1 

12. Royal Crest 
Trailer Part 63,157 4 4 2.4 ( 4.3) 0.0 ( 3.5) 1.1 ( 3.9) <0.1 

13. White Rock, 
Pinon Scbool 77,415 4 4 1.9 (.2.9) 0.0 ( 3.2) 1.2(3.1) <0.1 

14. Pajarito Acres 58,919 4 4 2.6 ( 6.5) -2.7 ( 3.8) 0.6 ( 4.3) <0.1 

15. White Rock 
Fire Station 62,575 4 4 1.6 ( 3.5) -0.4 ( 3.3) 0.5 ( 3.9) <0.1 

16. White Rock Church 
of tbe Nazarene 60,712 4 4 2.4 ( 7.3) 0.8 ( 4.0) 1.5 ( 4.4) <0.1 

17. Bandelier 55,826 4 4 1.6 { 4.2l -0.4 { 5.8l 0.2 { 4.4l <0.1 

Group Summary 56 54 8.4 ( 4.3) -2.7 ( 3.8) 1.0 ( 3.8) <0.1 
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Table IV -6. (Cont.) 

Concentrations (aCi/m-' [lo-•• uCi/mL]) 

Total Air No. of 
Volume No. of Samples 

Station Location.• (m-') SamEies <MDLb 

On-Sile Stations, ConlrolJed Areas 

19. T A-21. DP Site 63,977 4 4 

20 T A-21, Area B 51,625 4 4 

21. TA-6 68,196 4 4 

22. T A-53 (lAMP f) 74,341 4 4 

23. T A-52, Beta Site 63,758 4 4 

24. T A-16, S-Site 47,643 3 3 

25 .. TA-16-450 60,313 4 4 

26. TA-49 72,353 4 3 

27. TA-54 67,833 4 4 

28. TA-33 69,164 4 4 

29. TA-2 (Omega) 42,788 4 4 

30. Booster P-2 61,466 4 4 

31. TA-3 59,199 4 4 

32. TA-48 52,864 4 4 

Group Summary 55 54 

Wa.sU Sile Stations, Conll'olled Area 

33. Area AB 54,677 4 4 

34. Area G-1 
NEComer 66,917 4 1 

35. Area G-2 
South Fence 67,509 4 4 

36. Area G-3 Gate 61,381 4 3 

37. Area G-4 63,368 4 3 

Water Tank 
"' r .· 

Group Summary 20 15 

aSee Figure IV-4 for map of on-site and perimeter stations. 

bMDL = 4 x 1o-1a J.LCi/mL. 

cuncertainties ( :2 a) are in parentheses. 

dControlled area DOE DAC • 2 x to-12 t.LCilmL; 
uncontrolled area DAC guide • 3 x 1o-1• 14Ci/mL. 

Maximumc 

l.O ( 3.5) 
1.l ( 4.6) 
l.O ( 3.9) 
2.1 ( 3.4) 
0.9 ( 5.4) 
0.0 ( 0.0) 
0.2 ( 3.7) 
3.8 ( 3.4) 
1.7 ( 3.0) 
1.0 ( 3.0) 
1.0 ( 4.8) 
1.3 ( 3.8) 
1.9 ( 4.1) 
2.8 ( 8.5) 

3.8 ( 3.4) 

1.2 ( 2.9) 

6.8 ( 3.5) 

0.3 ( 3.0) 
9.7 ( 3.8) 
3.4 ( 3.1) 

9.7 ( 3.8) 

eSee Section VW.D.3, Data Handling of Radiochemical Samples, 

for an explanation of tbe presence of negatives values. 

IV-13 

"ean as a 
Percen~e or 

Minimumc Meanc Guided 

~.3 ( 3.8) 0.4 ( 3.9) <0.1 
0.0 ( 4.6) 0.6 ( 4.7) <0.1 
0.2 ( 3.2) 0.7 (3.5) <0.1 
0.0 ( 3.5) 1.0 ( 3.2) <0.1 
~.2 ( 3.2) 0.5 ( 3.9) <0.1 
-0.3 ( 4.7) -0.2 ( 3.9) <0.1 
-1.7 ( 7.4) -0.4 ( 4.4) <0.1 

0.0 ( 3.1) 1.0 ( 3.3) <0.1 
-0.3 ( 5.2) 0.7 ( 3.7) <0.1 
0.5 ( 3.4) 0.7 ( 3.6) <0.1 

-0.5 ( 7.1) 0.0 ( 6.2) <0.1 
~.1 ( 4.2) 0.5 ( 3.9) <0.1 
0.4 ( 6.4) 1.1 (4.3) <0.1 

-0.5 ( 0.9) 1.0 ( 4.3) <0.1 

-1.7 ( 7.4) 0.6(4.1) <0.1 

-5.2(17.3) -0.7 ( 7.0) <0.1 

1.3 ( 6.6) 3.8 ( 4.0) <0.1 

0.0 ( 6.7) 0.2 ( 4.0) <0.1 
-0.3 ( 4.8) 2.4 ( 4.0) <0.1 

0.0 ( 3.4) 1.1 ( 3.9) <0.1 

-5.2(17.3) 1.4 ( 4.6) <0.1 

, 
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EnwonmentaJ Survetllance 1 992 -Table IV-7. Airborne z..-,,uepu Concentrations for 1992 

~ 
Concentrations !aCi/m-' [10-18 uCL mL)) 

~ TotaJAlr No. or :\lean as a 
Volume No. or Samples Percen~e or 

Station Locatio .. (ml) Samples <MDLb Maximum' Minimum' :\feanc Guided -Regional Sl4liolu (21-44 km), U~teonJrolkd Artczs 
1. Espaiiola 62,679 4 4 1.3 ( 2.4) 0.4 ( 2.6) 0.8 ( 4.7) <0.1 
2. Pojoaque 68,874 4 4 1.7 ( 2.5) 1.2 ( 2.7) 1.4 ( 4.4) <0.1 ~ 3. Santa Fe 58,.333 4 3 4.3! 2.9~ 1.1 ~ 0.9~ 2.1 p.O) <0.1 

Group Summary 12 11 4.3 ( 2.9) 0.4 ( 2.6) l.S ( 8.1) <0.1 -Perimeter Slllliolu (0-4 be), Unt:Ofllrolkd Arta 
4. Bamnca Scbool 63,526 4 4 2.7 ( 0.8) 0.3 ( 2.5) 1.3 ( 4.6) <0.1 
5. Urban Park 73,921 4 4 1.7 ( 2.6) 0.0 ( 2.2) 0.7 ( 4.0) <0.1 -6. 48th Street 66,282 4 3 3.1 ( l.O) 0.0 ( 2.4) 1.1 ( 4.6) <0.1 
7. Shell Station 60,763 4 3 43.2 ( 4.5) 0.5 ( 3.1) 11.5 ( 6.6) <0.1 
8. McDonald's 56,508 4 4 2.0 ( 2.8) 0.3 ( 3.0) 1.5 ( 5.5) <0.1 
9. Los Alamoa Airport 77,457 4 4 1.7 ( 1.0) 0.6 ( 1.8) 1.3 ( 3.7) <0.1 

--10. East Gate 69,905 4 3 30.4 (3.1) 0.3 ( 2.3) 8.1 ( 5.2) <0.1 
11. Well PM·1 65,152 4 3 28.0 ( 3.2) -O.Se( 2.3) 7.1 ( 5.5) <0.1 
12. Royal Crest Jl Trailer Park 63,157 4 2 6.0 ( 2.9) 0.3 ( 2.9) 3.0 ( 4.8) <0.1 
13. White Rock. 

Pinon School 77,415 4 3 43.3 ( 4.4) 0.0 ( 2.2) 11.1(5.7) <0.1 

Jl 14. Pajarito Acres 58,919 4 3 79.5 ( 8.3) 0.8 ( 2.3) 20.7(10.0) <0.1 
15. White Rock 

~ Fire Station 62,575 4 3 45.2 ( 4.9) 0.5 ( 2.3) 12.3 (6.9) <0.1 . 

16. White Rock Church II of tbe Nazareue 60,712 4 3 4.2 ( 4.9) 0.8 ( 2.7) 2.0 ( 6.1) <0.1 
17. Bandelier 55,826 4 4 1.1 ( 0.8) -0.3 ( 2.8) 0.5 ( 5.5) <0.1 

Group Summary 56 46 79.5 ( 8.3) -0.5 ( 2.3) 5.9(21.8) <0.1 II 
On-Silt Sllllions, ContTolkd Ana 

19. TA-21, DP Site 63,977 4 4 2.9 ( 1.2) 0.0 ( 3.6) 1.3 ( 5.1) <0.1 • 20. TA-21, Area B 51,625 4 3 3.6 ( 1.5) 2.3 ( 3.0) 2.7 ( 5.4) <0.1 
21. TA-6 68,196 4 4 1.8 ( 2.1) -0.8 ( 2.2) 1.0 ( 4.1) <0.1 
22. T A-53 (LAMPF) 74,.341 4 4 2.1 ( 2.3) '1.0 ( 2.0) 1.5 ( 3.9) <0.1 • 23. T A-52, Beta Site 63,758 4 4 1.0 ( 2.6) ~.9 ( 3.6) 0.3 ( 5.0) <0.1 
24. TA-16, S Site 47,643 3 0 18.2 ( 2.3) 5.3 ( 3.1) 12.5 ( 4.7) <0.1 
25. TA-16-450 60,313 4 4 0.2 ( 2.2) -2.7 ( 1.7) -0.6 ( 4.4) <0.1 
26. TA-49 72,.353 4 3 92.0(28.0) 0.5 ( 2.1) 24.0 ( 6.8) <0.1 • 27. TA-54 67,833 4 2 37.1 (3.4) 0.8 ( 0.6) 11.7 ( 5.3) <0.1 
28. TA-33 69,164 4 4 0.4 ( 0.4) 0.0 ( 3.0) 0.2 ( 4.4) <0.1 
29. TA-2 (Omega) 42,788 4 4 2.6 ( 4.7) -0.1 ( 2.7) 1.5(8.1) <0.1 • 30. Booster P-2 61,466 4 4 2.4 ( 0.8) 0.6 ( 2.5) 1.2 ( 4.8) <0.1 

31. TA-3 59,199 4 4 2.3 ( 4.2) 0.6 ( 2.3) 1.4 ( 5.6) <0.1 

32. TA-48 52,864 4 4 0.4 ( 0.6) -0.6 ( 5.7) -0.1 ( 6.9) <0.1 • Group Summary 55 48 92.0(28.0) -2.7 ( 1.7) 4.2(20.4) <0.1 
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Table IV-7. (Cont.) 

Concentrations (aCi/m-' [to-l& uCi;mL]) 

\lean a.s a \l Total Air 
Volume No. of 

Station Location• (m·l) Sam~les 

Waste SiJe Stations, Controlkd Areas 
33. Area AB 54,677 4 

34. Area G-1 
NE Corner 66,917 4 

35. Area G-2 
South Fence 67,509 4 

36. Area G-3 Gate 61,381 4 

37. Area G-4 63,368 4 
Water Tank 

Group Summary 20 

aSee Figure IV-4 for map of local stations. 
bMinimum detectable limit= 3 x lQ-l& f.1Ci/mL. 
cuncertainties ( 2:2 a) are in parentheses. 

No. of 
Samples 
<~fDLb \faximum' \finimum' \lean' 

4 1.6 ( 0.7) 0.0 ( 2.5) 0.8(12.2) 

3 3.4 ( 2.3) 0.8 ( 0.6) 1.9 (5.4) 

4 1.4 ( 1.9) 0.0 ( 2.3) o .. ~ ( 5.4) 
4 1.6 (3.0) ...().3 ( 3.2) 0.8 ( 5.0) 
4 2.0 ( 0.7) 0.6 ( 2.3) 1.3 ( 4.9) 

19 3.4 ( 2.3) ...().3 ( 3.2) 1.1 (16.0) 

dControlled area DOE DAC = 2 x 1Q-l2 f,lCilmL; uncontrolled area DAC = 2 x 10-14 f,lCi!mL. 

eSee Section Vlll. 0.3, Data Handling of Radiochemical Samples, for an explallltion of 

the presence of negatives values. 

Percen~e of 
Guid~:d 

<0.1 

<0.1 

<0.1 
<0.1 
<0.1 

The above background readings recorded in the first quarter of 1992 at tbe six off-site perimeter air sampling 

stations has not yet been explained. No elevated readings were recorded for these stations in the fourth quarter of 

1991 (EPG 1993) or the second quarter of 1992, and no elevated readings were recorded by adjacent off-site sta-

tions. One elevated plutonium concentration was recorded at an on-site station, TA-6, but this station is not near :) 

these six perimeter stations. There were no unplanned releases involving 239.240Pu from LANL during the first 

quarter of 1992 (Section V.B.3.a). The sampling results for other radioisotopes that are nonnally detected along 

with 239Pu were not found to be elevated for the same stations. Gross alpha screening performed prior to 

radioisotopic aMlysis did not indicate elevated alpha activity in the samples. 

These elevated results appeared to be an artifact of the sampling and/or radiochemical aM lysis procedure; how

ever, they were included for estimating tbe total off-site dose from lANL operations (Section V.C). There is no 

associated health risk for these elevated readings. The incremental dose associated with tbe station with the highest 

quarterly concentration (79.5 (2:8.J) x 10·18 f,1Ci/mL at Pajarito Acres) is less than 0.01 mrem. 

Americilun. Measured concentrations of 241Am were all less than 0.1% of tbe DOE's DAC guides for 

controlled and uncontrolled areas. The off-site perimeter mean (1.8 [ * 17 .9) x 10·18 ~Ci/mL) and tbe on-site mean 

(2.3 [*20.0} x 1Q·18 f.1Ci/mL) were within the regional mean (1.2 (2:9.1) x 10·18 f,lCi/mL). The station with the high

est observed concentration (12.6 (*4.6) x 10·18 ~Ci/mL) was the on-site station at TA-6. Table IV-8 presents 

complete monitoring data for americium. 

UrtJnilure. Because uranium is a naturally occurring radionuclide in soil, it is found in airborne soil parti· 

des that have been resuspended by wind or mechanical forces (for example, vehicles or construction activity). As a 

result, uranium concentrations in air are beavily dependent on the immediate environment of the air sampling sta· 

tion. Stations with relatively high annual averages or maximums are in dusty areas such as Santa Fe. Pojoaque, and 

Espanola, where heavier accumulations of dust on filters result in increased amounts of natural uranium in the 

samples. This accounts for the larger uranium concentrations at regional stations. The measured mean concentra· 

tions of 238U and 234U from off-site regioMl stations are approximately the same, which suggests that the measured 

uranium is naturally occurring uranium from soils and not from Laboratory operations. 

Total uranium concentrations were calculated from the isotopic compcsition aM lysis for each station. The 1992 

annual means for uranium concentrations in air for off-site regional and off-site perimeter, on-site, and waste site , 

IV-15 
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stations were 87.2 (% 54.5) pg!m3, 55.1 (:l: 123.3) pg!m3, 63.3 (:l: 130.7) pg/m3, and 68.0 (% 87.5) pg.'m 3, res pee· 

tively. All measured annual means were less than 0.1 ~of the DOE's DAC guides for uranium in air for controlleJ 

and uncontrolled areas. No effects attributable to Laboratory operations were observed. Isotopic uranium analys 1s 

of the air samples was initiated in 1992, which allows for a more accurate dose assessments from potential expo

sures to uranium. Total uranium concentrations in tenns of mass is also given in Table IV-9 for comparison with 

uranium data from previous Environmental Surveillance reports. Activity concentrations for three isotopes of 

uranium are presented in Tables IV-10 through IV-12. 

Iodine. Data from five new iodine-131 air monitoring stations are presented in Table IV-13. All con

centrations were below the minimum detection limit (MDL) (1 x lQ-111-LCilmL) and well below the DOE DAC. 

The highest observed concentration (5(%3) x 10-IZ 1-LCi/mL) was at TA-48. Note that there were no results recorded 

above the MDL, thus the relative large uncertainty associated with each concentration. 

Table IV-8. Airborne 2-'lAm Concentrations ror 1991 

Concentrations (aCi/mJ [lo-ll 1-1CVmL]) 

Total Air No. or 
Volume No. or Samples 

Station Loc:ation• (ml) Samples <MDLb 

RegioNJI SIIUion (44 lcm), Unconlrolled Area 
2. Pojoaque 15,716 1 1 
3. Santa Fe 58,333 4 2 

Group Summary 5 3 

Perimeter SIIUions (0-4 lcm), Uncontrolkd Arta.s 
6. 48th Street 34,955 2 2 
8. McDonald's 31,933 2 2 
9. Los Alamos Airport 41,338 2 1 

10. East Gate 32,656 2 0 
12. Royal Crest 

Trailer Park 49,266 3 0 
13. White Rock. 

Pinon School 38,451 2 1 
15. White Rock 

Mar 

1.1 ( 3.8) 
3.7 ( 4.1) 

3.7 ( 4.1) 

Mine 

1.1 ( 3.8) 
-1.6• ( 4.4) 

-1.6 ( 4.4) 

1.4 ( 3.6) 1.2 ( 3.3) 
1.8 ( 4.3) 0.9 ( 3.4) 
2.0 ( 2.7) 1.0 ( 3.1) 
2.4 ( 3.6) 2.1 ( 3.8) 

2.8 ( 4.4) 2.2 ( 3.5) 

4.1 ( 3.1) 2.0 ( 3.1) 

Fire Station 26,843 2 1 2.2 ( 4.7) 2.0 ( 4.2) 
16. White Rock Cburcb 

!\lean as a 
Pen:entaRe oC 

Meanc ·Guide'il 

1.1(3.8) <0.1 
1.3(8.3) <0.1 

1.2 ( 9.1) <0.1 

1.3 ( 4.9) <0.1 
1.4 ( 5.4) <0.1 
1.5 ( 4.1) <0.1 
2.3 ( 5.2) <0.1 

2.5 ( 6.5) <0.1 

3.0 ( 4.4) <0.1 

2.1 ( 6.3) <0.1 

of the Nazarene 60,712 4 2 2.5 ( 3.0) 0.9 ( 4.0) 1.8 ( 9.5) <0.1 
17. Bandelier 29,973 2 2 0.9 (3.8) 0.6 ( 4.2) 0.7 ( 5.7) <0.1 

-------------------------------------------------------Group Summary 21 11 4.1 ( 3.1) 0.6 ( 4.2) 1.8 (17.9) <0.1 

On-Site Sllltion.s, COIIITolkd Ana 
19. TA-21 DP Site 
20. TA-21, Area 8 
21. TA-6 
22. T A-53 (U.MPF) 
23. T A-52 Beta Site 
24. TA-16, S Site 
26. TA-49 
27. TA-54, Area G 
30. Booster P-2 
31. TAJ 

Group Summary 

15,631 
51,625 
68,196 
74,341 
37,o49 
12,793 
35,544 
30,527 
27,968 
24,200 

1 
4 
4 
4 
2 
1 
2 
2 
2 
2 

24 

0 
3 
2 
3 
2 
1 
2 
1 
1 
0 

15 

2.7 (3.8) 
6.7(5.1) 

12.6 ( 4.6) 
2.7 ( 3.4) 
1.7 ( 3.3) 
1.1 ( 4.7) 
1.1 ( 3.2) 
4.1 ( 3.2) 
4.9 ( 4.2) 
4.5 ( 6.4) 

12.6 ( 4.6) 

IV-16 

2.7 ( 3.8) 
0.9 ( 4.4) 
1.3 ( 3.2) 
1.4 ( 2.9) 
1.0 ( 3.2) 
1.1 ( 4.7) 
0.0 ( 3.6) 
1.4 ( 5.2) 
0.6 ( 4.4) 
2.0 ( 4.1) 

0.0 ( 3.6) 

2.7 ( 3.8) <0.1 
2.7 ( 9.3) <0.1 
4.5(7.6) <0.1 
1.8 ( 6.5) <0.1 
1.4 ( 4.6) <0.1 
1.1 ( 4.7) <0.1 
0.5 ( 4.8) <0.1 
2.7(6.1) <0.1 
2.8 ( 6.1) <0.1 
3.2 ( 7.6) <0.1 

2.3 (20.0) <0.1 

I 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

• 



I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

'-.:)5 A,ar-cs '\Jat:crat L.accratcrf 

Envtronmental Surveillance 1 992 

Table IV -8. (Cont.) 

Concentrations (aCVmJ [l(t-18 uCiJml)) 

Total Air No. of .\fean as a 
Volume. No. of Samples Percentage of 

Station Location• (m3) Samples <MDLb 

Waste Site SIIJlions, Controlkd Areas 

34. Area G-1 
NEComcr 66,917 4 

35. Area G-2 
South Fence 67,509 4 

36. Area G-3 Office 26,129 2 
37. Area G-4 

Water Tank 26,396 2 

Group Summary 12 

aSee Figure IV-4 for map of station locations. 
bMDL = 2 x 10-18 !!Ci/mL. 
cuncertainties ( :t2 a) arc in parentheses. 

Mar Mine Meanc 

2 3.7 ( 6.6) 1.3 ( 2.9) 2.4 ( 8.5) 

3 2.0 ( 7.6) 0.4 ( 2.9) 1.2 ( 9.3) 
2 1.3 ( 4.4) 0.0 ( 4.8) 0.7 ( 6.5) 

2.8 ( 4.9) 1.8 ( 4.2) 2.3 ( 6.5) 

8 3.7 ( 6.6) 0.0 ( 4.8) 1.7 (15.6) 

dControlled area DOE DAC = 2 x 10-12 !!Ci/mL; uncontrolled area DAC guide= 2 x lQ-14 !!Ci/mL. 

esee Section Vlli.D.3, Data Handling of Radiochemical Samples, for an explanation of the 
presence of negatives values. 

NOTE: Only tbosc Aimet stations listed in this table arc sampled for 241Am. 

Table IV -9. Airborne Uranium Coaceatratloas ror 199% 

Coaceatratloas (.,Wm~ 

Total Air No. or 
Volume No. or Samples 

Statloa Locatloa• (ml) Saml!les <MDLb Maximumc Minlmumc Meanc 

RegioNJJ SIIJlions (28-U km), Unconll'olled Areas 

1. Espanola 62.679 4 0 93.6 (13.4) 29.9 (15.8) 53.2(36.2) 

2. Pojoaque 68,874 4 0 158.4 (12.7) 27.0 (14.5) 95.8 (27.2) 

3. Santa Fe 58,333 4 0 244.0 {19.9} 22.0 {15.4} 112.4 {30.4} 

Guided 

<0.1 

<0.1 
<0.1 

<0.1 

Mean as a 
Percentage of 

Guided 

<0.1 
<0.1 
<0.1 

Group Summary 12 0 244.0 (19.9) 22.0 (15.4) 87.2 (54.5)<0.1 

Perimder SIIJliotu (0-4 km), Uncolflrolled Areas 

4. Bamnca School 63,526 4 0 187.6 (18.1) 42.1 ( 7.4) 92_.8 (26.8) <0.1 

5. Urbln Ptrk 73,921 4 0 125.8 (14.0) 11.8 ( 9.4) 54.1 (31.9) <0.1 

6. 48th Sl!Ht 66,282 4 0 138.4 (16.7) 19.9 (11.4) 57.1 (25.0) <0.1 

7. Shell Statioa 60,763 4 0 75.1 ( 9.3) 36.1 (15.0) 62.8 (41.7) <0.1 

8. McDoulcl's 56,508 4 0 48.7 (11.1) 29.9 (37.0) 39.1 (42.5) <0.1 

9. Los Alam01 Airport 77,457 4 0 158.3 (13.6) 39.2 ( 9.6) 91.4 (24.4) <0.1 

10. East Gate 69,905 4 0 325.5 (22.1) 44.5 ( 6.8) 122.8 (28.4) <0.1 

11. Well PM-1 65,152 4 0 45.5 ( 7.8) 20.6 (14.6) 29.7 (34.3) <0.1 

12. Royal Crest 
Trailer Park 63,157 4 0 65.7 ( 8.4) 39.4 (15.3) 55.4 (36.4) <0.1 

13. White Rock 
Pinon School 77,415 4 0 50.9 ( 6.6) 12.1 (11.1) 29.0 (15.0) <0.1 
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Table IV -9. (Cont.) 

Concentrations (Pg/m·') 

Station Location• 

Total Air 
Volume 

(m:l) 

No. or 
No. or Samples 

Samples <MDLb Maximumc 

Perimeter StaJions (0-4 km), UncontroUed Areas (Cont.) 

14. Pajarito Acres 58,919 4 0 29.7 (45.8) 

15. White Rock 
Fire Station 62,575 4 0 72.3 ( 9.4) 

16. White Rock Church 

Minimum<= 

\lean as a 

Percentage of 
Guided 

4.6(6.5) 20.7(48.5) <0.1 

26.2(15.0) 51.5(21.0) <0.1 

of the Nazarene 60,712 4 0 59.0 (12.6) 14.0 (14.1) 30.2 (21.0) <0.1 

17. Bandelier ...;.5..;..5:.;..,8..;..26;....._ __ 4 ___ 0~-7-9_. 9.....lo(_40_.8 ..... ) __ 1_2_.2.....l(_13;....6_.);..._..;..35;...:..0~( 44;..;.;.;;;.2~) __;<;.;:.0:..:..1 __ 

Group Summary 56 0 325.5 (22.1) 4.6 ( 6.5) 55.1 (123.3) <0.1 

On-Site StaJions, Controlled Areas 

19. TA-21, DP Site 63,977 4 0 143.9 (37.9) 7.2 ( 5.2) 65.5 (41.3) <0.1 

20. TA-21, Area B 51,625 4 0 114.4 (16.1) 20.3 (15.4) 61.8 (27.7) <0.1 

21. TA-6 68,196 4 0 74.0 (15.5) 14.0 (13.6) 46.0 (24.1) <0.1 

22. TA-53(1AMPF) 74,341 4 0 544.1(39.6) 31.4(6.6) 178.4(41.9) <0.1 

23. TA-52, Beta Site 63,758 4 0 138.2 (38.1) 18.6 ( 5.8) 63.6 (41.4) <0.1 

24. TA-16, S Site 47,643 3 0 73.6 (17.0) 39.2 ( 8.5) 55.4 (20.8) <0.1 

25. TA-16-450 60,313 4 0 51.0 (23.0) 15.3 (13.4) 35.5 (30.4) <0.1 

26. TA-49 72,353 4 0 126.4 (14.4) 11.3 (17.5) 68.6 (28.3) <0.1 

27. TA-54 67,833 4 0 129.2(12.7) 8.2(18.2) 50.0(29.1) <0.1 

28. TA-33 69,164 4 0 30.9 (24.1) 15.9 ( 4.6) 22.9 (31.4) <0.1 

29. TA-2 (Omega) 42,788 4 0 107.2 (15.7) 46.9 ( 3.1) 63.2 (25.7) <0.1 

30. Booster P-2 61,466 4 0 57.3 ( 11.0) 28.2 ( 14.9) 41.6 (22.5) <0.1 

31. TA-3 59,199 4 0 94.5(15.5) 11.1(14.3) 51.3(25.6) <0.1 

32. TA-48 ...;.5~2:.;.,8..;..64~---4----~0--~1..;..62~.0..;..(~1..;..5 . ..;..3)~--23-.1~(~60..;...0_.);.
.._..;..82~.0~(~6..;..8.~8);...__<0..;.. . ..;..1 ____ __ 

Group Summary 55 0 544.1 (39.6) 7.2 ( 5.2) 63.3 (130.7) <0.1 

Waste Site StaJions, Controlkd Area 

33. Area AB 54,677 4 

34. Area G-1 
NEComer 

35. Area G-2 
South Fence 

36. Area G-3 Gate 
37. Area G-4 

Water Tank 

Group Summary 

66,917 

47,212 
61,381 

63,368 

4 

3 
4 

4 

19 

asee Figure IV -4 for map of local stations. 

bMDL = 1 pglml. 

cuncertainties ( t:2 a) are in parentheses. 

dControlled area DOE DAC • 2 x 10' pgtm3; 

uncontrolled area DAC guide • 1 x 10' pgtm3. 

0 316.5 (61.1) 21.3 ( 7.7) 161.2 (67.9) <0.1 

0 

0 
0 

0 

0 

128.0 (16.8) 23.5 ( 7.4) 56.0 (35.8) <0.1 

47.4 ( 7.6) 
101.9 (10.1) 

44.9 (11.1) 

316.5 (61.1) 

IV-18 

21.2 (23.7) 34.1 (25.7) <0.1 

22.7 (16.8) 60.5 (24.7) <0.1 

12.3(14.9) 28.0(21.9) <0.1 

12.3 (14.9) 68.0 (87.5) <0.1 

• • • 
II 

II 

II 
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Los Alamos National L..aboratory 

Environmental Surve;iiance 1992 

Table IV-10. Airborne 1.:wu Concentrations for 1992 

Concentrations (aCi/m·' (lo-u uCi/mL)) , 
TotaJAir No. or ~lean as a 
Volume No. or Samples Percen~e of 

Station Locatio .. (ml) Sam21es <MDLb Maximumc Minimumc !\lean' Guided 

RtgioMJ Slllliolu (28-44/cm), U~~&oniTolkd Areas 

1. Espanola 62,679 4 0 29.5 ( 4.1) 10.8 ( 6.0) 18.8 (13.2) <0.1 

2. Pojoaque 68,874 4 0 50.5 ( 5.2) 10.8 ( 3.1) 29.6 ( 9.0) <0.1 

3. Santa Fe 58,333 4 0 82.8 { 6.5) 11.5 { 5.8} 43.3 ~10.6} <0.1 

Group Summ1ry 12 0 82.8 ( 6.5) 
-~ 

10.8 ( 6.0) 30.6 (19.2) <0.1 

Perimet1r Sllllion.s (0-4/cm), UnconiTolktl Ar.:as 
4. Barranca School 63,526 4 0 43.1 ( 4.7) 11.0 ( 2.1) 21.6 ( 8.0) <0.1 

' 
5. Urban Park 73,921 4 1 15.2 ( 2.5) 2.8 ( 3.6) 8.4 (10.5) <0.1 
6. 48th Street 66,282 4 0 25.5 ( 3.7) 4.7 ( 4.3) 14.7 ( 8.2) <0.1 
7. Shell Station 60,763 4 0 26.9 ( 6.9) 9.6 ( 5.7) 18.3 ( 15.5) <0.1 

8. McDonald's 56,508 4 0 11.5 ( 2.1) 5.5 ( 6.1) 9.3 (15.8) <0.1 

9. Los Alam01 Airport 77,457 4 0 24.6 ( 3.9) 6.7 ( 3.6) 18.2 ( 6.6) <0.1 

10. East Gare 69,905 4 0 27.0 ( 2.9) 8.0 ( 5.1) 20.2 ( 7.0) <0.1 

11. Well PM-1 65,152 4 0 12.2 ( 2.1) 5.5 ( 5.5) 9.0 (12.8) <0.1 

12. Royal Crest 
Trailer Park 63,157 4 0 16.8 ( 2.3) 8.4 ( 5.8) 12.6 (13.3) <0.1 

13. White Rock, 
Piiion School 77,415 4 1 12.1 ( 1.9) 2.6 ( 4.2) 7.6 ( 5.2) <0.1 

14. Pajarito Acres 58,919 4 0 11.9 (3.1) 4.3 ( 2.0) 8.4 (18.4) <0.1 

15. White Rock ., 
Fire Station 62,575 4 0 19.6 ( 2.5) 4.2 ( 5.7) 15.1 ( 7.1) <0.1 

16. White Rock Church 
of the Nazarene 60,712 4 0 12.5 (3.7) 4.0 ( 5.3) 8.6 ( 7.1) <0.1 

17. Bandelier 55,826 4 1 10.6 {15.5} 3.1 ! 5.2} 7.0 p6.5} <0.1 

Group Summary 56 3 43.1 ( 4.7) 2.6 ( 4.2) 12.8 (43.6) <0.1 

On-Sil.: Sllllion.s, Controlkd Areas 
19. T A-21, DP Site 63,977 4 0 27.6 (14.3) 6.0 ( 1.8) 14.2 (15.4) <0.1 

20 T A-21, Area B 51,625 4 0 26.8 ( 5.5) 4.7 ( 5.8) 15.5 ( 8.9) <0.1 

21. TA-6 68,196 4 1 16.9 ( 4.5) 1.0 ( 5.1) 11.1 ( 7.8) <0.1 

22. TA-53 (LAMPF) 74,341 4 0 38.6 ( 4.6) S.3 ( 3.9) 17.1 ( 6.6) <0.1 

23. TA-52, Beta Sire 63,758 4 1 15.9 ( 2.3) 3.2 ( 5.1) 11.3 (15.7) <0.1 

24. TA-16, S-Sire 47,643 3 0 23.4 ( 5.8) 8.7 (1.7) 17.8 ( 7.0) <0.1 

25. TA-16-450 60,313 4 1 8.7 ( 1.7) 3.4 ( 3.9) 6.0 (10.9) <0.1 

26. TA-49 72,353 4 1 12.7 ( 3.0) 2.1 ( 6.2) 8.2 ( 8.7) <0.1 

27. TA-54 67,833 4 1 40.3 ( 3.9) 0.0 ( 6.9) 16.6 (10.9) <0.1 

28. TA-33 69,164 4 0 8.2 ( 3.3) 4.8 ( 6.1) 6.9 (11.6) <0.1 

29. T A-2 (Omega) 42,788 4 0 30.0 ( 5.7) 5.6 ( 3.8) 15.1 ( 8.7) <0.1 

30. Boosrer P-2 61,466 4 0 15.9 ( 3.0) 5.8 ( 5.6) 13.1 ( 7.9) <0.1 

31. TA-3 59;199 4 1 35.2 ( 5.9) 3.2 ( 5.4) 17.6 ( 9.3) <0.1 

32. TA-48 52,864 4 0 52.2 ! 4.!} 5.1 !22.!} 23.5 {25.1l <0.1 

Group Summary 55 6 52.2 ( 4.7) 0.0 ( 6.9) 13.9 (44.9) <0.1 

~ 
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Table IV-10. (Cont.) 

Concentrations (aCi/m-' [lo-ls uCi/mL]) 

Total Air No. of 
Volume No. of Samples 

Station Location• (m·') Sameles <~tDLb Maximum' 

Waste Sile StaJions, Controlled Areas 
33. Area AB 54,677 4 0 .23.7 (23.1) 
34. Area G-1 

NE Corner 66,917 4 0 
35. Area G-2 

South Fence 47,212 3 0 
36. Area G-3 Gate 61,381 4 0 
37. Area G-4 

Water Tank 63.368 4 1 

Group Summary 19 1 

aSee Figure IV-4 for map of on-site and perimeter stations. 
bMDL = 4 x lQ-18 f.lCi/mL. 
cuncertaintics ( :t2 o) are in parentheses. 
dControlled area DOE DAC • 2 x 10-12 f.lCi/mL; 
uncontrolled area DAC guide • 3 x 1Q-l4 f.lCi/mL 

30.3 ( 4.4) 

13.2 ( 2.3) 
29.1 ( 3.0) 

32.4 { 5.3} 

32.4 ( 5.3) 

\linimum' 

5.1 ( 2.0) 

9.0 ( 7.6) 

7.2 ( 9.0) 
11.0 ( 6.4) 

2.1 { 5.6) 

2.1 ( 5.6) 

Table IV-11. Airborne 1.'\!U Concentrations tor 199% 

~lean as a 
Percentage of 

~fean' Guided 

15.0 (25.5) <0.1 

16.0 (12. 7) <0.1 

10.4' ( 9.5) <0.1 
22.6 ( 8.9) <0.1 

12.8 ( 8.4} <0.1 

15.4 (32.4) <0.1 

Concentrations (aCL'ml [lo-ll f.lCL'mL]) 

Total Air No. or Mean as a 

Volume No. or Samples Percen~e of 

Station Location• (ml) Sarnl!les <MD Lit Maxlmumc Minlmumc Meanc Guided 

RegioNJl StaJions (28:t44 lan), Uncotllrol.hd Areas 
1. Espanola 62,679 4 4 2.7 ( 1.8) 0.0 ( 5.2) 0.9(10.8) <0.1 

2. Pojoaque 68,874 4 3 3.6 ( 1.6) 0.0 ( 1.5) 1.6 ( 5.6) <0.1 

3. Santa Fe 58,333 4 2 14.2 P·Zl 0.0 { 2.2} 5.3 { 6.5} <0.1 

Group Summary 12 9 14.2 ( 2.7). 0.0 ( 5.2) 0.2(13.8) <0.1 

Perimeter StaJions (0z4 /em), Uncotllrol.hd Area 

4. Bamnca Scbool 63,526 4 4 2.1 ( 1.9) 0.6 ( 2.1) 1.4 ( 5.5) <0.1 

5. Urban Park 73,921 4 4 1.3 ( 7.8) -0.8•( 1.9) 0.4 ( 8.8) <0.1 

6. 48th Street 66,282 4 3 4.3 ( 2.2) -1.1 ( 2.3) 1.0 ( 5.3) <0.1 

7. Shell Station 60,763 4 4 2.5 (1.7) 0.3(10.8) 1.2(12.1) <0.1 

8. McDonald's 56,508 4 4 0.8 ( 1.7) 0.0 ( 2.1) 0.4(13.6) <0.1 

9. Los Alamoa Airport 77,457 4 4 2.3 ( 1.6) 0.2 ( 3.2) 1.2 ( 4.3) <0.1 

10. East Gate 69,905 4 4 2.7 ( 1.5) 0.5 ( 4.4) 1.5 ( 5.3) <0.1 

11. Well PM-1 65,152 4 4 2.2 ( 1.8) 0.0 ( 4.8) 0.7(11.0) <0.1 

12. Royal Crest · 
Trailer Park 63,157 4 3 4.9 ( 1.6) 0.0 ( 5.1) 1.8(11.5) <0.1 

13. White Rock. 
Pinon School 77,415 4 4 1.4 ( 1.5) -0.2 (3.7) 0.3 ( 4.5) <0.1 

14. PajariiO Acres 58,919 4 4 2.2 ( 1.9) 0.0(15.2) 0.9(16.0) <0.1 

15. White Rock 
Fire Station 62,575 4 4 1.4 ( 2.4) 0.0 ( 5.0) 0.6 ( 6.0) <0.1 
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1-
Table IV-11. (Cont.) 

Concentrations (aCi/m·1 [l«r•• !.!CilmL)) 

~ Total Air No. of Mean as a 

I 
Volume No. of Samples Percentage of 

Station Location• (m·') Samples <MDLb Maximumc ~finimumc !\feanc Guided 

I Perimtler StaJions (0~4 km), UnconJroUed Area (ConJ.) 
16. White Rock Church 

of the Nazarene 60,712 4 3 3.2 ( 3.7) 0.3 ( 4.7) 1.4 ( 6.4) <0.1 

I 
17. Bandelier 55,826 4 4 1.0 !13.5} 0.0 ! 1.9} 0.4·p4.5} <0.1 

Group Summary 56 53 4.9 ( 1.6) -1.1 ( 2.3) 0.3(36.5) <0.1 

On-SiJe StaJions, Controlkd Areas 

I 19. TA-21, DP Site 63,977 4 3 s·.o (12.6) 0.0 ( 1.5) 1.9(13.5) <0.1 
20 T A-21, Area B 51,625 4 4 2.6 ( 2.1) ~.3 ( 5.1) 1.2 ( 6.4) <0.1 
21. TA-6 68,196 4 4 1.7 (1.7) 0.0 ( 1.9) 0.5 ( 5.4) <0.1 

I 
22. T A-53 (IAMPf) 74,341 4 4 1.8 ( 1.7) ~.3 ( 1.6) 0.6 ( 4.5) <0.1 
23. TA-52, Beta Site 63,758 4 4 1.8 ( 4.5) 0.8 ( 1.6) 1.4(13.6) <0.1 

24. TA-16, S-Site 47,643 3 3 2.0 ( 2.5) 0.9 ( 2.0) 1.3 ( 3.5) <0.1 
25. TA-16-450 60,313 4 4 0.5 ( 4.3) 0.0 ( 3.7) 0.2 ( 9.6) <0.1 

I 26. TA-49 72,353 4 4 2.0 ( 1.6) -2.3 ( 3.0) 0.3 ( 5.7) <0.1 

27. TA-54 67,833 4 2 5.6 ( 3.2) 0.0 ( 1.5) 2.4 ( 7.2) <0.1 

28. TA-33 69,164 4 4 1.0 ( 1.6) -1.5 ( 5.3) ~.3 ( 9.9) . <0.1 

t 29. TA-2 (Omega) 42.788 4 4 1.7 ( 3.5) ~.5 ( 4.7) 0.7 ( 6.4) <0.1 

30. Booster P-2 61,466 4 4 1.9 ( 1.7) 0.3 ( 4.9) 1.0 ( 6.0) <0.1 

31. TA-3 59,199 4 4 2.7 ( 1.8) 0.0 ( 3.2) 1.1 ( 6.0) <0.1 

~ t 
32. TA-48 52,864 4 2 6.0 ! 4.3} 0.0 ! 5.1} 2.6!21.1} <0.1 

Group Summary 55 so 6.0 ( 4.3) -2.3 ( 3.0) 0.4(36.1) <0.1 

Wasu Silt StaJions, ControlktlAreas 

I 33. Area AB 54,677 4 4 1.5 ( 8.9) -1.2(20.2) 0.6(22.2) <0.1 

34. Area G-1 
NE Corner 66,917 4 4 2.4 ( 7.7) 1.2 ( 1.8) 1.7 (10.4) <0.1 

I 35. Area G-2 
South Fence 47,212 3 3 0.9 ( 7.9) 0.6 ( 1.5) 0.7 ( 8.2) <0.1 

36. Area G-3 Gate 61,381 4 3 4.1 ( 2.2) 0.0 ( 5.6) 1.7 ( 6.2) <0.1 

t 
37. Area G-4 

Water Tank 63,368 4 4 2.8 ! 2.8} 0.0! 1.7) 1.3! 6.Q <0.1 

Group Summary 19 18 4.1 ( 2.2) -1.2(20.2) 0.5(27.3) 

I aSee Figure IV-4 for map of o111ite and perimeter stations. 

bMDL :a 2 x 1(rll J.LCi/mL. 

1-
cuncertainties ( a2 o) a~ in parentheses. 

deontrolled area DOE DAC = 2·x 1(rl21JCi/mL; uncontrolled area DAC guide= 3 x t(rl4 1JCi/mL. 

esce Section Vlli.D.3, Data Handling of Radiochemical Samples, for an explanation of 

I 
tbe presence of negatives values. 

I ~ 
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I 
Table IV ·12. Airborne DIU Concentrations for 1992 

~ Concentrations (aCiJm.l [1Q-11 uCL'mL]) I 
Total Air No. of \lean as a 
Volume No. of Samples Percen~e of I Station Locatioa• (m·') Sameles <MDLb Maximumc \finimumc Meanc Guided 

Regional S141ions (28-44 km), VnconlroUedAreas 
l. Espanola 62,679 4 0 31.0 ( 4.2) 10.0 ( 4.5) 17.7(10.5) <0.1 
2. Pojoaque 68,874 4 0 52.6 ( 4.0) 9.1 (4.1) 31.9 ( 8.4) <0.1 I 3. Sanu Fe 58,333 4 0 80.9 ~ 6.42 7.3 ~ 4.42 36.9 ( 9.3) <0.1 

Group Summary 12 0 80.9 ( 6.4) 7.3 ( 4.4) 28.8(16.4) <0.1 -Perimeter S141ions (0-4/cm), UnconlroUed Areas 
4. Bamnca School 63,526 4 0 62.6 ( 5.8) 14.0 ( 2.1) 30.9 ( 8.2) <0.1 
5. Urban Park 73,921 4 0 42.1 ( 4.4) 3.9 ( 2.7) 18.1 ( 9.4) <0.1 -6. 48th Street 66,282 4 0 45.8 ( 5.3) 6.6 ( 3.2) 19.0(7.6) <0.1 
7. Shell SUtion 60,763 4 0 25.0 ( 2.8) 12.0 ( 4.2) 20.9(12.3) <0.1 
8. McDonald's 56,508 4 0 16.3 ( 3.4) 10.0(10.5) 13.1(12.2) <0.1 
9. Los Alamos Airport 77,457 4 0 52.9 ( 4.3) 13.1 ( 2.7) 30.5 ( 7.6) . <0.1 I 10. East Gate 69,905 4 0 109.0 ( 7.1) 14.7 ( 2.0) 41.0 ( 8.8) <0.1 

11. Well PM-1 65,152 4 0 15.2 ( 2.4) 6.9 ( 4.1) 9.8 ( 9.8) <0.1 
12. Royal Crest -Trailer Park 63,157 4 0 22.0 ( 2.6) 13.2 ( 4.4) 18.3(10.5) <0.1 
13. White Rock. 

Pinon School 77,415 4 0 17.1 ( 2.0) 4.1 ( 3.1) 9.7 ( 4.3) <0.1 

J 14. Pajarito Acres 58,919 4 1 10.0 (13.0) 1.4 ( 1.9) 6.8(13.8) <0.1 
15. White Rock 

~ Fire Sution 62,575 4 0 24.2 ( 2.9) 8.8 ( 4.2) 17.2 ( 6.1) <0.1 
16. White Rock Church I of the Nazarene 60,712 4 0 19.3 ( 3.7) 4.7 ( 4.0) 9.9(6.1) <0.1 
17. Bandelier 55,826 4 0 26.7 {11.6} 4.0 i 3.9} 11.7{12.6} <0.1 

Group Sumn1ary 56 1 109.0 ( 7.1) 1.4 ( 1.9) 18.4(36.0) <0.1 I 
On-Silt S141ions, ConiTolkd Artcz.s 

19. TA-21, DP Site 63,977 4 1 47.5 (10.8) 2.4 ( 1.5) 21.7(11.8) <0.1 

II 20 TA-21, Area B 51,625 4 0 38.0 ( 5.0) 6.9 ( 4.4) 20.6 ( 8.4) <0.1 
21. TA-6 68,196 4 0 24.8 ( 4.9) 4.6 ( 3.9) 15.3 ( 7.3) <0.1 
22. T A-53 (l.AMPF) 74,341 4 0 182.3 (13.0) 10.6 ( 2.0) 59.8(13.6) <0.1 
23. TA-52, Beta Site 63,758 4 0 46.1 (10.8) 6.0 ( 1.7) 21.1(11.8) <0.1 II 24. TA-16, S·Sile 47,643 3 0 24.4 ( 5.3) 13.0 ( 2.6) 18.4 ( 6.4) <0.1 

25. TA-16-450 60,313 4 0 17.1 ( 6.5) 5.1 ( 3.9) 11.9 ( 8.7) <0.1 

26. TA-49 12,353 4 0 42.1 ( 4.6) 4.2 ( 5.4) 23.0 ( 8.7) <0.1 

Ill 27. TA-54 67,833 4 1 42.8 ( 4.0) 2.8 ( 5.2) 16.4 ( 8.7) <0.1 

28. TA-33 69,164 4 0 10.3 ( 6.8) 5.2 ( 1.3) 7.7 ( 9.0) <0.1 

29. T A·2 (Omep) 42,788 4 0 35.7 (~.7) 15.7 ( 0.9) 21.1 (7.7) <0.1 

II 30. Booster P-2 61,466 4 0 19.0 (3.3) 9.4 ( 4.2) 13.8 ( 6.6) <0.1 

31. TA-3 59,199 4 0 31.3 ( 4.9) 3.7 ( 4.1) 17.0 ( 7.8) <0.1 

32. TA-48 52,864 4 0 53.8 ! 4.8} 7.7{17.0} 27.q19.9~ <0.1 

Group Summary 55 2 182.3 (13.0) 2.4 ( 1.5) 21.1(38.7) <0.1 II 
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Table IV-12. (Cont.) 

Concentrations (aCi/m-' (10-1~ uCL'mL]) 

Total Air ~o. of 
Volume No. of Samples 

Station Location• (m-') Sam~les <:\fDLb 

Waste Sile Sta.tioiLS, Controlled Areas 

33. Area AB 54,677 4 0 
34. Area G-1 

NE Comer 66,917 4 0 
35. Area G-2 

South Fence 47,212 3 0 
36. Area G-3 <Ate 61,381 4 0 
37. Area G-4 

Water Tank 63,368 4 0 

Group Summary 19 0 

asee Figure IV -4 for map of on-site and perimeter stations. 

bMDL = 3 x 1Q-l& JJ.Ci/mL (Table D-38). 

cuncertainties ( :t:2 o) are in parentheses. 

deontrolled area DOE DAC = 2 x 1Q-l2 ~J,Ci!mL; 
uncontrolled area DAC guide = 3 x 1Q-l4 ~J,Ci/mL 

\faximumc \finimumc 

106.4 (17.3) 7.0 ( 2.3) 

42.8 ( 5.4) 7.6 ( 2.2) 

15.8 ( 2.3) 7.0 ( 6.7) 
33.9 ( 3.3) 7.6 ( 4.8) 

14.6 i 3.3) 4.1 ( 4.2~ 

106.4(17.3) 4.1 ( 4.2) 

Table IV-13. Airborne UIJ Concentrations for 199% 

.\f~an as a 
Percen~e of 

\feanc Guidt:d 

54.0(19.4) <0.1 

18.5(10.5) <0.1 

11.3 (7.4) <0.1 
20.1 ( 7.4) <0.1 

9.2 i 6.4) <0.1 

22.6(25.2) 

Concentrations (I!CilmJ (lO·lliJ.Ci/mL]) 

Total Air No. or 
Volume No. or Samples 

Station Location• (m-') Saml:!les <MDV Maximumc Minimumc 

Perimdtr Sta.tioiLS (0-4 km), Uncontrolkd Areas 

8. McDonald's 69 13 13 3 (5) -3e ( 2) 

16. White Rock Church 
of the Nazarene 69 14 14 4 (4) -1 ( 6) 

On-Sile StalioiLS, Controlkd Arecu 
20. TA-21, Area B 56 11 11 2 (4) -1 ( 5) 

21. TA-6 65 14 14 4 (6) -40 (70) 

32. TA-48 67 14 14 s (3) 2 ( 3) 

66 66 s (3) -40 (70) 

aSee Figure lV-4 for map of stations. These are the only stations monitord for 1311. 

bMDL = 1 x 10·11 J.LCi/mL 

cuncertainties (:s:2 o) a~ in pa~ntheses. 

dUncontrolled a~a DOE DAC = 4 x 10-10 J.LCi/mL 

tSee Section Vlli.D.J, Data Handling of Radiochemical Samples, 

for an explanation of the presence of negalives values, 
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d. Air Monitorial at Ana G and Ana AB. 

In addition to the routine air monitoring perfonned for the environmental surveillance program, four additional 

air samplers are operated within the controlled area at TA-54, Area G and a fifth air sampler is operated at Area AB 

at TA-49 as part of a prognm monitoring on-site conditions at radioactive waste rna nagement areas. 
These samplcra measure air concentrations of 3H, 234U, 235U, 238U, 238Pu, .239.2~Pu. and HI Am. The Area G 

samplers are located ocar active waste disposal operations areas, and the measured air concentrations reflect these 

operations. Tbc air sampling results for 1992 are given in Tables lV-5 through IV-12. All measured air con

centrations are slightly above background but are less than 0 .. 1% of the DOE's radioactivity DAC guides for on-site 

areas. Although the radioactivity DACs for off-site areas do not apply to these on-site areas, the annual average air 
con~ntrations measured during 1992 also are less than 0.1% of these more restrictive DAC guides. 

The airconcentrationofl38Pu atsamplerG-1 was measured during 1992to be 3.8 aCi/m3 (3.8 [%18.3) x JQ·l8 

f,.LCi/mL), which is less than 0.1% of tbe DOE DAC guide for on-site areas. In the past, ::.38Pu concentrations at 
Station G-1 hive been elevated due to a spill near the air sampler (EPG 1993). 

Air concentrations of 3H at air sampler G-2 were observed to be higher than readings from other samplers in the 

area. Tbe 1992average air concentration was measured to be 164.0 pCifm3 (164.0 [%38.4] x lQ-12 f,.LCi/mL). which 
is less than 0.1% of tbe on-site DAC guide. All other air samplers at Area G measured 3H con~ntrations within the 
range of those observed elsewhere. Tbe G-2 air sampler is located south of shafts used to dispose of higher level 
waste containing tritium and reflects the air concentrations close to these shafts. 

Air concentrations of other radionuclides were also small percentages of the DAC guides and reflect ongoing 
operations at Area G during 1992. These estimates are confirmed by routine environmental monitoring in off-site 

areas. All measured air con~ntrations in off-site areas were less thin 0.1% of the DOE concentration guides. 
The measured air concentrations at tbe TA-49, Area AB, air sampler showed no increase above background 

levels. TA-49, Area AB is located along the southern boundary of the Laboratory where below ground experiments 
were performed with fwionable material (plutonium and enriched uranium) between 1959 and 1961. 

%. Nonradioactive Air Quality. 

L Introduction. In addition to the radiological monitoring network, the Laboratory operates a netv.rork of 
nonradiological ambient air monitors. Because the Los Alamos area lies in a remote area far from large metropoli
tan areas and major sources of air pollution, extensive monitoring his not been conducted. The Laboratory operates 
monitors to routinely measure primary (or "criteria") pollutants, beryllium, acid precipitation, and visibility. 

b. Monitoriq Network. Tbc nonradiologjcal monitoring network consists of a variety of monitoring stations: 

on-site criteria pollutant monitor, 17 beryllium monitors, 1 perimeter acid rain monitor, and 1 perimeter visibility 

monitoring station. 

c. Primary Pollutants. The New Mexico Environment Department (NMED) operates the Laboratory-owned 
criteria pollutant monitoring station at TA-49, adja~nt to Bandelier Nationai_MonumenL This station, which began 

operation in the second quarter of 1990, continuously monitors air concentrations of nitrogen dioxide (NO 2), ozone 

(03), and sulfur dioxide (SOz). Filters to trap small particulate matter (less than 10 microns in diameter- PM 10) are 

collected every 6 days and weighed. The NMED analyzes all results and provides the results to the Laboratory. 

The data collected during 1992 are shown in Table IV-14. Measured ozone concentrations do not exceed the federal 

primary or secondary standard. However, the maximum hourly con~ntration exceeded the New Mexico a rnbient 

standard. 

The ozone levels in many areas of the state exceeded state standards, although the causes are unknown; the 

ozone levels may result from tiansport from urban areas or may be generated by local sources. Because the New 

Mexico Air Quality Act docs not specifically require compliance with state standards, there are no enforcement 

actions associated with these levels. Instead, tbe state uses these standards as guidelines for setting allowable emis

sion limits for regulated sources based on modeling results. At present, LANL is not affected by these emission 

limits. 

IV-24 

I 

II 

• 



' 
' 
' 
' 

··~. 

L:~s Alamos Nav-:nal L.aooratCrf 
Environmental Surveillance 1992 

Table IV-14. ~onradiological Ambient Air Monitoring Results for 1992 

Averaging 
Pollutant Time Unit 

Sulfur dioxide• Annual arithmetic mean ppm 
24 hours ppm 

3 hours ppm 
1 hour ppm 

PM loa Annual arithmetic mean !lg/mJ 
24 hours !lg/mJ 

Ozone• 1 hour ppm 

Nitrogen dioxide1 Annual arithmetic mean ppm 
24 hours ppm 
1 hour ppm 

Berylliumb Calendar quarter ngtml 
30day ngtml 

•Measurements made at Bandelier Monitoring Compound. 

bMeasuremem made at TA-52. 

New Mexico Federal Standards 

Standard Primarv Secondarv 

0.02 0.03 
0.10 0.14 

0.05 

50 50 
150 150 

0.12 0.12 

0.05 0.053 0.053 
0.10 

10 

Measured 

Concentrations 

0.0005 

0.009 

8 
21 

0.076 

0.002 

0.02 

0.02 

d. Beryllium. The LAboratory conducts beryllium monitoring at 17 monitoring statioM: 1 regional station 

(28-44lan), 8 perimeter stltioM (0-4 km), and 8 on-site stations. Biweekly samples are taken. composited quar

terly, and analyzed. Table IV-15 presents tbe results for 1992. All concentratioM were well below the New Mexico 

ambient air standards. 

e. Add Precipitation. The Environmental Protection Group (EM-8) operates a wet deposition station that is 

part of tbe National Atmospheric Deposition Program (NADP) network. Tbe station is located at the Bandelier 

National Monument perimeter station. Tbe 1992 annual and quarterly deposition rates are presented in Table IV-16. 

The mean field pH is reported as a logarithmic mean. Previous Environmental Surveillance at Los Alamos reports 

have incorrectly reported field pH IS a linear mean; corrected logarithmic field pH means for 1990 and 1991 are 

presented in Table D-9. 
Deposition rates for the various iomc species vary widely and are somewhat dependent on precipitation. The 

highest deposition rates usually coincide with high precipitation. Tbe lowest rates normally occur in the winter, 

probably reflecting the decrease in wind-blown dust. The ioM in tbe rainwater are from both ,:~earby and distant 

anthropogenic and natural sources. High nitrate and sulfate deposition may be caused by anthropogenic sources, 

such as motor vehicles, copper smelters, and power plants. 

The natural pH of rainfall, without anthropogenic contributioM, is unknown. Because of the contribution from 

entrained alkaliac soil particles in the southwest, natural pH may be higher than 5.6, the pH of rainwater in equilib

rium with atmospheric carbon dioxide. Some studies indicate that there may be an inverse relatioMhip between 

elevation and pH. 

r. VIsibility. Since October 1988, LANL bas operated I visibility monitoring station OD site (T A-49, TA-33) 

adjacent to Bandelier National Monument Measuremenrs are performed using prorocols established for tbe 

National Park Service, Forest Service, EPA. and other government agencies under the auspices of the IMPROVE 

(Interagency Monitoring of Protected Visual Environmenrs) Network. Data collected to date indicate that the 
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Table IV ·15. Airborne Beryllium Concentrations for 1992 

Total Air 
Volume No.o( Concentrations (n!£m·~ 

Station Location• (m·') Sam~les Maximumb Minimumb :\feanb 

OFF-SITE STATIONS, UNCONTROLLED AREAS 
Regional (28-44 /an) 

Pojoaque 68,874 4 0.03 (0.01) 0.01 (0.00) 0.02 (0.02) 

Group Summary 4 0.03 (0.01) 0.01 (0.00) 0.02 (0.02) 

Perimeter(0-4 /an) 
Bamnca School 63,526 4 0.05 (0.01) 0.01 (0.01) 0.03 (0.02) 
Los Alamos, 48th Street 31,327 2 0.02 (0.00) 0.01 (0.00) 0.01 (0.00) 
Shell Station 60,763 4 0.03 (0.02) 0.02 (0.00) 0.02 (0.02) 
East Gate 17,777 1 0.02 (0.01) 0.02 (0.01) 0.02 (0.01) 
Royal Crest 13,782 1 0.02 (0.00) 0.02 (0.00) 0.02 (0.00) 
White Rock • Pinon School 38,965 2 0.01 (0.00) 0.01 (0.00) 0.01 (0.00) 
Pajarito Acres 25,893 2 0.02 (0.00) 0.01 (0.00) 0.02 (0.00) 
Bandelier 25,853 2 0.02 (0.00) 0.01 (0.00) 0.02 (0.00) 

Group Summary 18 0.05 (0.01) 0.01 (0.00) 0.02 (0.03) 

ON-SITE STATIONS, CONTROUEDAREAS 
TA-21 DP Site 37,193 2 0.01 (0.00) 0.01 (0.00) 0.01 (0.00) 
TA-21 Area B 24,837 2 0.03 (0.02) 0.02 (0.02) 0.02 (0.02) 
TA-53 LAMPF 36,459 2 0.02 (0.01) 0.02 (0.01) 0.02 (0.02) 
T A-52 Beta Site 26,710 2 0.02 (0.00) 0.01 (0.00) 0.02 (0.00) 
TA-16 S-Sitc 12,793 1 0.02 (0.00) 0.02 (0.00) 0.02 (0.00) 
TA-16-450 34,601 2 0.01 (0.00) 0.01 (0.00) 0.01 (0.00) 
TA-49 36,809 2 0.02 (0.01) 0.01 (0.00) 0.02 (0.01) 
TA-3 24,200 2 0.02 (O.OOl 0.01 (0.002 0.01 (0.00) 

Group Summary 15 0.03 (0.02) 0.01 (0.00) 0.02 (O.OJ) 

aSee Figure IV -4 for map of off-site perimeter and on-site stations. 

bUncert.ainties ( :2 o) are in parentheses. 

meteorological factors like relative humidity and precipitation. At Bandelier, the visibility typically ranges from 64 

to 144 km ( 40 to 90 miles). Most of tbc periods at the low end of tbis range typically bave relatively bigh humidity 

or in other ways are adversely affected by weather conditions. Excluding periods of adverse weather, visibility at 

Bandelier is rarely (less tban 10911 oftbc time) less tban about 88 km (55 miles). 

During mid-October 1992., wbilc 1 forest fire burned near the monitoring site, the average visibility was typically 

between 64aod 80 km (40 and SO miles) even though the humidity was relatively low (between 20% and 60%). 

While these visibility ranges would be considered good in many urban areas and even in some remote areas of tbe 

eastern US, only a few episodes of lower visibility bave been observed at Bandelier since monitoring began. 

D. Surface Water Monitorlq 

1. lotroductlon. 

Surface waters from off-site (regional and perimeter) and on-site (Laboratory and DOE lands) stations are mon· 

itored to routinely survey the environmental effects of Laboratory operations. As described in Section II. C. there 

are no perennial surface water flows tbat extend completely across the Laboratory in any of the canyons. Spring-fed 

flow originating on the flanks of the Jemez Mountains in Los Alamos Canyon maintains a flow into the Los Alamos 
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Table IV-16. Annual and Quarterly Wet Deposition Statistics for 1992 

1991 Quarter 

Fi~t Second Third Fourth Annual 
Field pH (Log.) 

Mean 5.0 5.0 4.8 4.8 4.9 
Minimum 4.8 4.8 4.7 4.7 4.7 
Maximum 5.2 5.0 5.0 4.9 5.2 

Precipitation (m) 3.9 9.4 12.2 10.1 35.6 
Deposition (microequivalents per square meter) 

Ca 150 1,397 1,248 449 3,244 
M~ 25 173 197 49 444 
K 5 72 107 8 192 
Na 52 365 265 144 826 
NH4 zn 1,275 1,109 333 2,994 
N03 484 1,484 1,791 629 4,388 
Cl 85 226 254 85 650 
so .. 562 1,770 2,103 833 5,268 
P04 NR NR NR NR NR 
H 524 555 1,150 532 2,761 

NR a Not reported. 

TableiV-17. Median Visibility Measured at 
Bandelier National Monument in 199% 

Median VisibUity 
Season km(mO 

Winter (12/91-2/92) 124 (77) 
Spring (3/92-5/92) 117 (73) 
Summer (6/92-8/92) 104 (64) 
Fall !9/92-11/92} 110 (68} 

Reservoir on US Forest Service lands west of the Laboratory. Discharge from tbe reservoir supports flow onto the 
westem portion of the Laboratory for mucb of the year; during spring snowmelt. this flow is often sufficient to 
extend across tbe entire Laborarory for several weeks. Two canyons bave perenrual or intenninent spring-fed flows 
over sbort distaDCCI east oftbe Laboratory in White Rock Canyon: Pajariro Canyon (on Los Alamos County land) 
and Ancbo Canyon (oa DOE land). 

Periodic natural surface run-off occurs in two modes: (1) spring snowmelt run-off that occurs over highly vari
able periods of time (days ro weeks) at a low discharge rate and sediment load, and (2) summer run~ff from thun
dersrorms that occurs over a short period of time (hours) at a high discharge rate and sediment load. None of the 
surface waters within tbe Laboratory are a source of municipal, industrial, or irrigation water. Tbe waters are used 
by wildlife. 

MO&t canyons receive discharges from some of tbe approximately 140 NPDES permitted industrial and sanitary 
effluent outfalls, wbicb support flows for varying distances in some of the canyons. Tbe largest effluent-supported 
flow is in Sandia Canyon from tbe TA-3 Sanitary Sewage PlanL In 1992, treated radioactive liquid waste effluents 
containing residual radioactivity were released only from tbe central Radioactive Uquid Waste Treatment Plant at 
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TA-50 into the Mortandad unyon drainage. In the past, Pueblo and Los Alamos canyons also received etOuents 

containing radioactivity. 

Concentntions of radionuclides in environmental water samples, whether from within the DOE site boundaries 

or from off site, are compared with the ingested water Derived Concentration Guide (OCGs) for members of the 

public. (See Section V.C.2 for further explanation.) Routine chemical analyses of water samples have been carried 

out for many constituents over a number of years to monitor general water quality. For the stream channels that 

cross the DOE lands, noruadioactive chemical quality analyses of surbce water samples from the on-site and down

stream off-site locations are compared with NMED Livestock and Wildlife Watering Standards (NMWQCC 1991). 

1. Monitoring Network. 

The locations of surface water monitoring stations are shown in Figures IV-5 and IV -6 and are listed in 

Table 0-10. 

L oti'-Slte Regional Stations. Regional surface water samples were collected within 75 km (47 mi) of the 

Laboratory from six st.1tiom on the Rio Grande, the Rio Chama, and the Jemez River. Tbe six water sampling 

stations are located at current or fanner US Geological Survey (USGS) gaging st.1tions. These waters provide base

line data for radiochemical and chemical analyses in areas beyond the Laboratory boundary. St.1tiom on the Rio 

Grande were at Embudo, Otowi, Cochiti, and Bernalillo (a fanner gaging station). 

The Rio Grande at Otowi, just east of Los Alamos, has a drainage area of 37,037 kmZ (14,300 mil) in southern 

Colorado and northern New Mexico. Discharge for the periods of record (1895 to 1905 and 1909 to 1992) has 

ranged from a minimum of 1.7 mlJs (60 ft3Js) in 1902 to 683 m3Js (24,400 ft3Js) in 1920. The discharge for water 

year 1992 (October 1991 through September 1992) ranged from 13.4 m3/s (479 ftl/s) in October to 164 ml/s 

(5,840 ftl/s) in April (USGS 1993). 

The Rio Chama is a tributary of the Rio Grande upstream from Los Alamos. At Charnita, on the Rio Chama, the 

drainase area above the st.1tion is 8,140 kJnZ (3,143 miZ) in northern New Mexico, together with a small area in 

southern Colorado. Since 1971, some flow has 

been supplied by transmount.1in diversion water 

from the San Juan drainage. Flow at the 

Charnita gage is governed by release from 

several reservoirs. Discharge at Cbamit.1 during 

water year 1992 ranged from 2.5 ml/s (88 ftl/s) 

in October to 73 ml/s (2,610 ftl/s) in June. 

The station at Jemez on the Jemez River 

drains an area of the Jemez Mountains west of 

Los Alamos. The Fenton Hill Hot Dry Rock 

Geothermal Facility (TA-57) is located within 

this drainage. The drainase area is sllUill, about 

1,220 kJnZ (471 mil). During water year 1992, 

discharge (as meuured at the gage 3.5 mi north 

of Jemez) ranged from 0.6 mlJs (22 ft3/s) in 

September to 29 ml!s (1,050 ftl/s) in April. The 

river is a tributary of the Rio Grande 

downstream from Los Alamos. . 

Surface waten from the Rio Grinde, the Rio 

Chama, and the Jemez River are used for 

irrigation of crops in the valleys, both upstream 

and downstream from Los Alamos. These riven 

also run through recreational areas on state and 

federal lands. 
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Flgun IV-5. Off-site regional surface water sampling 

locations. (Map denotes general locations onJy; see 

Table 0.10 for specific coordinates.) 
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Figun IV-6. Surface water sampling locations for off-site perimeter and on-site LAboratory sites. 

(Map denotes general locations only. See Table D-10 for specific locations. The FIMAD system 

at the Community Reading Room also presents specific locations in-a computer fonnat.) 

b. Off-Site Perillleter Stadoas. 
Rtulioacdve E/fllultl Anu. Effluent-associated radionuclides occur off site in Pueblo and Los Alamos 

cuyons. The residual contaminants are from past discharges and arc predominantly associated with sediments in 

the canyons (see Section IV.E for further infonnation). Some rcsuspension and redissolution occurs when surface 

flows move acrou these sediments, resulting in measurable concentrations in the surface waters. 

Acid Canyon, a small tributary of Pueblo Canyon, is a former on-site release area for industrial effluents. Acid 

Canyon and the upper portion of Pueblo Canyon are on what is now Los Alamos County land about 1,190 m 

(3,900 ft) west of the Los Alamos-Santa Fe County Line. Acid-Pueblo Canyon received untreated and treated 

industrial effluent containing residual radionuclides from 1944 to 1964 (ESG 1981). Most of the residual radioac

tivity from these historical releases is now associated with the sediments in Pueblo Canyon with an estimated total 

inventory of about 600 mCi of plutonium (ESG 1981). About two-thirds (400 mCi) of this total are in the DOE

owned portion of lower Pueblo Canyon. Pueblo Canyon presently receives treated sanitary effluent from tbe Los 
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Alamos County Bayo sewage treatment plant in the middle reach of Pueblo unyon. Increased discharge of sanitarv 

effluent from tbe county treatment plant, starting in 1990, resulted in nearly continual t1ow during most days of all · 

months except June and July in the lower reach of Pueblo unyon and across the DOE land into the off-site lower 

reach of Los Alamos Canyon on San lldefonso Pueblo land. (See Section IV.E.S for a discussion of the transport of 

radionuclides on sediments in surface run-off.) 

This effluent flow from Pueblo Canyon into Los Alamos Canyon generally extends to somewhere between 

Totavi Uust east of the DOE-San lldefonso Pueblo boundary) and the confluence of Guaje and Los Alamos canyons. 

During the peak irrigating season (mid-June through early August), the reduction in treatment plant discharge 

because of effiuent diversion for golf course irrigation and higher evapotranspiration eliminates tlow from Pueblo 

Canyon into Los Alamos Canyon. 

The off-site surface water sampling stations are at Acid Weir (where Acid Canyon joins the main channel of 

Pueblo Canyon), Pueblo 1, and Pueblo 2. Flow is irregular at these locations and depends mainly on snowmelt and 

thunderstorm run-off and on return flow from the shallow alluvium. In the past, discharges from the Los Alamos 

County Pueblo Canyon sanitary sewage plant upstream from the confluence with Acid Canyon maintained more 

regular flow; however, discharges to the stream from this plant were permanently discontinued in 1991. In lower 

Los Alamos Canyon, off-site surface water samples are collected at its confluence with the Rio Grande. 

Otlur Area.r. Off-site perimeter stations within about 4 km (2.5 mi) of the Laboratory boundary include 

surface water stations at Los Alamos Reservoir, Guaje Canyon, and Frijoles Canyon. Los Alamos Reservoir, in 

upper Los Alamos Canyon on the flanks of the mountains west of Los Alamos, bas a capacity of 51,000 m 3 ( 41 

ac ft) and a drainage area of 16.6 km2 (6.4 mi2) above the intake. The reservoir is used for recreation and limited 

storage of water for irrigation of landscaping in the townsite. 

The station in Guaje Canyon is below Guaje Reservoir, which is located in upper Guaje Canyon and has a 

capacity of871 m3 (0.7 ac-ft) and a drainage area above the intake ofabout 14.5 km2 (5.6 mi2). Flow into the 

reservoir is maintained by pererutial springs. The stream and reservoir are used for recreation and for storing water 

used for landscape irrigation in the townsite. 

Surface water flow in Frijoles Canyon is sampled at Bandelier National Monument Headquarters. Flow in the 

canyon is from spring discharge in the upper reach of the canyon. The drainage area above the monument bead

quarters is about 44 kJn2 (17 mil) (Purtymun 1980a). Surface flow in Frijoles Canyon is also sampled at tbe 

confluence with the Rio Grande. 

There are two other off-site perimeter stations in White Rock Canyon along the Rio Grande just east of the 

LAboratory. These include the perennial reach of the stream in Pajarito Canyon (fed from Group I springs; see 

Section VII for additional information), and the continual flow of treated sanitary effluent (from the community of 

Wbite Rock) in Mortandad Canyon at iiS confluence with the Rio Grande. 

c. On·Slte Stations. 
Rtulit»ctive Ef.fbultl Ana. On-site effiuent release areas are canyons that receive, or have received, 

effiuents containing radioactivity, including Pueblo, DP, Los Alamos, and Mortandad canyons. 

As noted above in the section describing off-site radioactive effiuent areu, the portion of lower Pueblo Canyon 

that is on DOE land contains sedimencs contaminated with residuals from past discharges into Acid Canyon. (See 

Section IV.E for related information.) Surface flow is presently maintained across the DOE land in Pueblo Canyon 

by discharge of effluent from the Los Alamos County Bayo sanitary sewage treatment plant located just west of the 

county-DOE bouncbry. Some of this effiuent flow infiltrates the tuff and maintains a shallow body of perched a llu

vial water. (See Section VII for further information.) Pueblo Canyon discharges into Los Alamos Canyon at State 

Road 502 near the eastern Laboratory boundary. Surface water is sampled at Pueblo 3 and at State Road 502 

(Figure IV -6). 
DP Canyon, a small tributary of Los Alamos Canyon, received treated radioactive liquid waste effiuents between 

1952 and 1984. Some residuals remain, primarily associated with sediments that are subject to resuspension and 

redissolution in surface flow. DP Canyon presently receives some sanitary effluent from the treatment plant at 

TA-21. Sampling stations consist of two surface water stations in DP Canyon, DPS-1 and DPS-4. 

In the upper reach of Los Alamos Canyon (above Station LA0-1), there were releases of treated and untreated 

radioactive effluents during the earliest years of operations at TA-l (late 1940s) and some release of water from the 
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research reactor at TA-2. The U>s Alamos unyon drainage also received discharge containing some radioa-:11 , 11 v 

in previous years from the sanitary sewage lagoon system at LAMPF (TA-53). (In 1989, the low-level radioact 1 v~ 
waste stream was scparat~d from the sanitary system at TA-53 and directed into a total retention, evaporalive 

lagoon.) There is normally some surface flow in the westernmost portion of U>s Alamos unyon within Laboratorv 

boundaries that is maintained by discharge from the U>s Alamos Reservoir. This flow generally infiltrates the . 

shallow alluvium in the canyon and is depleted before it reaches the eastern margin of the Laboratory at State 

Road 4. Water quality in this portion of U>s Alamos unyon is monitored through samples taken of the alluvial 

water. (See Section VTI for funber infonnation.) Snowmelt will often saturate the alluvium sufficiently to result in 

some surface flow beyond State Road 4 for varying periods in the spring. In the fall of 1991, the USGS, under 

contract to the Laboratory, resumed continuous operation of a stream flow gaging station a short distance upstream 

from State Road 4. 
Mortandad Canyon has a small drainage area that beads at TA-3. Industrial liquid wastes containing radionu

clides are collected and processed at the industrial waste treatment plant at TA-50, which began operating in 1963. 

After treatment the effluents are released into Mortandad unyon~ Most of the residual contamination is now 

associated with the sediments in the canyon. The inventory oftnnsuranic contaminants (about 400 mCi) is entirely 

contained on site (Stoker 1991). Hydrologic studies in the canyon were initiated by the USGS in 1960. Since that 

time, there has been no continuous surface water flow from the upper and middle reaches of the canyon down to or 

beyond the Laboratory's boundary; the small drainage area in the upper part of the canyon results in limited run-off 

and a thick section of unsaturated alluvium in the lower canyon allows rapid infiltration and storage of run-off when 

it does occur. One surface water station. Gaging Station 1 (GS-1) is located in Mortandad Canyon a short distance 

downstream from the effiuent release point. Most water quality observations in Mortandad Canyon are made on the 

alluvial water. (See Section VTI for funber infonnation.) Three sediment traps are located about 3 km (2 mi) down

stream from the effluent discharge in Mortandad Canyon to dissipate the energy of major thunderstonn run-off 

events and settle out transported sediments. It is approximately another 1.5 km (1 mi) downstream to the 

Laboratory boundary with San Ddefonso Pueblo. 

Otlur Arta. Sandia Canyon has a small drainage area that heads at TA-3. The canyon receives water 

from the cooling tower at the TA-3 power plant and treated effluents from the TA-3 sanitary treatment plant. These 

effluents support a continuous flow in a short reach of the upper canyon, but only during summer thundershowers 

does stream flow reach the Laboratory boundary at State Road 4 and only during periods of heavy thunderstorms or 

snowmelt does surface flow from Sandia Canyon extend beyond Laboratory boundaries or reach the Rio Grande. 

Three surface water sampling stations, SCS-1, SCS-2, and SCS-3, are located in the reach oftbe canyon tbat contain 

flow maintained by the effluents. 

Surface water samples are collected in three other on:site canyons: Canada del Suey, Pajarito, and Water (at 

Beta Hole). The flows at these locations are primarily maintained by effluents but do include some natural flows. 

Spring-supported perennial flows in Water and Ancho canyons are sampled a~ the DOE boundary where these 

streams join the Rio Grande. 

3. Analytical Results. 

a. Radiocllemlcal Aaalyses. The results of radiochemical analyses of surface water samples for 1992 are 

listed in Table IV-18. All results are below the DOE DCGs that limit potential exposure to the public from inges

tion of water to levels below tbe DOE public dose limit (POL) (see Appendix A). The majority of the results are 

near or below the detection limits of the analytical methods used. Most of the measurements at or above detection 

limits are from locations with previously known contamination: Acid-Pueblo Canyon, DP-Los Alamos Canyon, and 

Mortandad unyon. 

A few of the measurements at or above detection limits were from locations that do not typically sbow 

detectable activity. This year, the 239.240Pu analyses for Ancho and Chaquebui canyons at the Rio Grande and the 

238Pu analyses fo~ Frijoles at Rio Grande and Rio Grande at Embudo were slightly above detection limits. They did 

not bave ratios expected for worldwide fallout (239.24opu about 20 times 238Pu) and did not have detectable levels in 

1991 samples. Similarly, the measurements taken last year that were slightly above detection limits were not 

detected this year. The tritium level in this year's sample from Frijoles Stream at Bandelier National Monument 
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T11ble IV-18. Radiochemical An11lyses ofSulf11ce W11ters 

Total Gross (;ross Gruss 

lH "Sr U1C..s Unoium lliPu 1Jt,l41Pu uaA .. Alpha Beta Ga .... ll 

l..ocatioa (aCUL)- (pCl/L) (pCl/L) (f'I/L) (pCUL) (pCl/L) (pCl/L) (pCliL> (pCl/1.) (pCl/1.) 

OPF-SITE STATIONS 
RUiiONALSTATIONS 

Rio <llama al <laamila 0.6 (0.3)b N/Ae 20.7 (64.3) 0.7 (0.1) ~.001 (0.011 )4 0.000 (0.020) N/A 2 (1) 3 (1) 548 ( 190) 

Rio <llama al Embudo 0.3 (0.3) N/A 115.0 (91.9) 0.7 (0.1) 0.040 (0.030) . 0.000 (0.020) N/A 2 (1) 3 (I) 548 (19tl) 

Rio Grande al Otowi 0.6 (0.3) N/A 54.4 (63.8) 1.0 (0.1) 0.009 (0.011) 0.004 (0.004) N/A 3 (1) 3 (I) 452 (190) 

Rio Grande at Frijoles N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Rio Grande al Gx:hili 0.3 (0.3) N/A 126.0 (72.0) 1.2 (0.1) 0.000 (0.010) ~.004 (0.004) N/A 2 (1) 6 (I) 452 ( 190) 

Rio Grande al Bernalillo 0.3 (0.3) N/A 175.0 (102.0) 1.2 (0.1) 0.013 (0.016) 0.009 (0.009) N/A 3 (1) 4 (I) 405 ( 190) m, 
::J 0 

Jemez River 0.5 (0.3) N/A 231.0 (105.0) 0.5 (0.1) 0.004 (0.012) 0.008 (0.001) N/A 4 (1) 3 (I) 24 (167) ~ Ill 

0 ~ 
PERIMETER STATIONS :J Ill 

RtUiiotlclitle Effluelll Release Auwu 
3 ] 
~ g 

< 
Add-Pueblo Canyoa ![ z 

ALidWeir 0.5 (0.3) N/A 1.9 (1.4) 0.6 (0.2) 0.041 (0.028) 3.010 (0.290) 0.137 (0.024) 3 (I) 12 (I) 500 ( 100) (/)~ . c i5 

"" 1.5 (0.4) N/A 3.5 (1.3) <0.2 (0.0) ~.001 (0.012) 0.029 (0.031) 0.021 (0.012) 0 (I) 15 (2) < ~1 
N Pueblo I 10 (9tl) 11 !!!_ 

Pueblo2 0.3 (0.3) N/A 1.9 (1.1) <0.2 (0.0) 0.004 (0.014) 0.045 (0.027) 0.042 (~.014) 0 (1) 13 (I) 120 (90) ~~ 
m•-t.os Alam06 Canyoa ~ Q 

Los Alamos Ctnyon Reservoir 0.3 (0.3) N/A 2.9 (1.1) <0.6 (0.0) 0.004 (0.016) O.ot8 (0.014) N/A 1 (0) 4 (I) 110 (90) - Ill 
wB 

l..os Alamos at Otowi N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
w , 
1\) ...... 

OtlterA~•s 

Guajea1SR4 0.6 (0.3) N/A 0.9 (0.5) <0.6 (0.0) 0.000 (0.010) 0.021 (O.ot 1) N/A I (0) 4 (I) 0 (90) 

Morlandad al Rio Grande 0.6 (0.3) ~.4 (1.5) ~.3 (1.3) 2.7 (0.3) O.CXl7 (0.018) 0.007 (0.020)~.005 (0.030) 4 (2) 14 (2) 20 (90) 

PajariiO al Rio Gr4nde 0.3 (0.3) ~-2 (1.5) 2.3 (1.2) 1.0 (0.2) -0.007 (0.016) 0.014 (0.014) O.Olll (0.030) 2 (I) 4 (I) 00 (90) 

l~rijoles al National 

Monumenllleadquarlers 0.5 (0.3) N/A 0.9 (1.2) <0.6 (0.0) 0.017 (0.018) O.ot I (0.016) N/A I (0) 5 (I) 170 (9tl) 

Frijoles al Rio Grande 0.1 (0.3) 0.1 (1.5) 0.4 (0.4) 1.3 (0.2) 0.031 (0.015) 0.016 (0.012) 0.024 (0.030) 0 (I) 8 (I) 700 (I 00) 

ON-SITE STATIONS 
RtUiiotlclive Eflluelll Release Areas 

Add-Pueblo Cam yon 
l>ucblo 3 0.6 (0.3) N/A 3.1 (1.2) <0.2 (00) -0 ()().I (0.(108) O.OM (11032) 0028 (0.014) 0 (I) 13 (I) 220 (Il-l) 

l'ucblo at SK 4 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
.. 

".':," 

• .. .... .... ... .... ._ ..... .... .... ..... .... ..._ ..... ...... ..._. -- - -
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Table IV-11. (Coot.) 

ToiMI (;ross Gross Gross 
lH "Sr ll7Cs Un~oium lliPu llt..*Pu UlArn Alpha lleta (;IIIDIDM 

l.ocalion (nCiiL)• (pCI/1.) (pCi/1.) (J.lR/L} (pCI/L) (pCI/1.) (pCi/L) . (pCI/L) (pCI/1.) (pCi/1.) 

RlllliotJciWe Effluellt Release A..a (COlli) 

Mortaodad C-a~yoo 

Mortandad at GS-1 11.9 (1.0) 134.4 (8.6) 3.9 (1.5) 0.6 (0.2) 0.224 (0.034) 0.505 (0.050) 0.875 (0.068) 1 (I) 66(7) 120 ( 100) 

UP-t-o. Alamos Canyoo 
DPS-1 0.8 (0.3) 19.6 (1.4) 44.8 (7.1) 2.2 (0.3) ~.010 (0.030) 0.182 (0.033) 0.300 (0.300) 1 (I) 40 (4) 400 ( 100) 

DPS-4 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

OtlterAnas 
Canada del 8uey at SR-4 0.6 (0.3) N/A 2.5 (1.2) 1.3 (0.2) 0.000 (0.010) 0.016 (0.014) N/A 3 (I) 10 (I) 60 ( lXI) m r· 

:J " 

Pajarito Canyon 0.4 (0.3) N/A 1.8 (1.2) <0.2 (0.0) ~.013 (0.013) 0.018 (0.011) N/A 0 (I) 5 (I) 0 ( lXI) 
:-:; (/) 

0 !~ 
Water Canyon at Bela N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A :J OJ 

3 'i 
Ancho al Rio Grande 0.4 (0.3) 0.0 (1.5) 3.3 (1.3) 0.4 (0.2) ~.004 (0.004) 0.022 (0.012) 0.032 (0.030) I (I) 5 (I) -]0 ( 'l()) ro o 

:J (/) 

< S•ndla Canyon 
~ / 
(/)~ 

w SCS-I 1.1 (0.3) N/A 0.8 (1.5) <0.2 (0.0) 0.000 (0.010) 0.000 (0.010) N/A 1 (I) 12 (I) -40 (IJII) c () 
w < ~ 

SCS-2 1.0 (0.3) N/A 2.0 (1.2) 0.3 (0.2) ~.004 (0.012) 0.004 (0.008) N/A 1 (I) 9 (I) 0 (90) ~ ~ 

SCS-3 0.8 (0.3) N/A 0.9 (1.0) 0.3 (0.2) 0.004 (0.013) 0.009 (0.009) N/A 2 (I) 14 (2) 0 (90) 
-· r 
Ill IU 
:J n 
o n 
ro -, 
- llJ 

w {) 

Hack ground 
<D ., 
1\J ..... 

Statistical 
Limit• - 0.87 0.44 4.4 0.006 0.023 - - - 71,1 

•Tritium as lritiated water in moisture distilled from sample. 

"Radioactivity counting unoertainlies ( z 1 standard deviation) are shown in parentheses. 

eN/A means analysis not performed, lost in analysis, or not completed. 

IlSee Seclion Vlii.D.3 for an explanation of the presena: of negalive values. 

•Average plus 2~>landard deviations of measurements in regional samples 1974-1986 (Purtymun 1987a) . 
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Headquarters is back down to essentially detection limit levels. Cesium measurements in past years bave ra1sed 

some questions about the potential presence of 137Cs contamination in areas where it would not be expected. These 

questions were raised because the detection limit of the analytical method was relatively high in comparison with 

the relevant guidelines or standards and also higher than typical environmental levels. A new method was imple

mented during 1992 by the Environmental Chemistry Group (See Section VIII.D.l.b). This method bas a much 

lower detection limit, about 2 pCi!L. Some 1992 samples were analyzed by both methods; in such cases only the 

result generated by the newer method is shown in the table. Those from locations where only worldwide fallout 

levels of cesium would be expected bad results very near the detection limits of the new method, much lower than 

measured by the older method, and much lower than reported in previous years' reports. The samples analyzed only 

by the older method are still inconclusive because of the large individual measurement uncertainties; however, none 

are more than 10% of tbe DOE guide. All samples in 1993 will be analyzed by the new method. 

Multiple measurements of radioactivity in samples of run-off in Pueblo and Los Alamos canyons, as well as 

several additionallocatiom, are presented and discussed in Sectio~ IV.E.S.a, Sediment and Soil Monitoring. 

One additional type of measurement was made on some water samples in 1992 to enhance understanding of 

transport mechanisms. These analyses were made for plutonium on the suspended solids filtered from the water 

samples (see Section VII.3.a). This was done in order to estimate the fraction of activity associated with the liquid 

and suspended solid fractions. Because many results included measurements below detection limits, the calculated 

percentages for individual samples bad very large uncertainties. However, the results fell into two basic groups, 

confinning expectations on the transport of materials in tbe different watercourses. Samples from the Rio Grande 

(grab samples taken at tbe surface) and from natural flowing streams (Guaje Canyon, Los Alamos Canyon west of 

the Laboratory, Frijoles Stream, and Ancbo and Chaquehui streams at the Rio Grande) contained about 5% to 15t;f, 

of the total plutonium associated with filterable solids. Samples taken from watercourses within the Laboratory 

(Pueblo, Sandia, and Pajarito canyons and Canada del Buey) contained about 50% to 80% of the total plutonium 

associated with tbe filterable solids. Even when the activity contained in tbe suspended solids is taken into account, 

tbe total radioactivity measured in each sample was less tban 20% of the DOE guide for plutonium in ingested 

water. 

b. Nonradioactive ADalyses. The results of major chemical constituents in surface water samples for 1992 are 

listed in Table IV-19. The results are consistent witb those observed in previous years, witb some expected vari

ability. The measurements in waters from areas receiving effluents show an effect of these effluents. None of the 

measurements exceed any standards for livestock and wildlife watering. 

The results of metal analyses on surface water samples for 1992 are listed in Table IV-20. Trace metals were 

not analyzed for regional stations in 1992. The levels are generally consistent with previous observations. None of 

the measurements exceed any limits for livestock and wilillife watering (see Appendix A). 

Very few analyses for organics in surface water were performed during 1992 because of a ban on generating 

potential mixed wastes (see Section ID.B.l.a). The surface waters sampled were from some of the regional stations 

taken late in the year, such as Embudo, Otowi, Cochiti, and Bernalillo on tbC Rio Grande; Chamita on the Chama 

River; the Los Alamos Reservoir; and Guaje Canyon. The parameters analyzed included the volatile and 

semivolatile organics and PCBs (see Section Vlll.D for detailed listings of parameters). Possible traces of acetone 

were found in two samples from Cbamita and Embudo (22 and 28 nglmL compared with the quantification limit of 

20 ng/mL) and 1,2-dichloroetbanc (7 ng/mL compared with the quantification limit of S nglmL). However, there 

were some irregularities in the analytical laboratory's quality assurance program, and the validity of the results may 

be questionable. Furthermore, b9th Chamita and Embudo are a considerable distance upstream from the 

Laboratory. 

4. Long· Tema Treads. 

Long-term trends of the concentrations of dissolved radio nuclide (the portion of the sample that passes through a 

0.45 micron membrane filter) in surface water in Pueblo Canyon (a former release area) are depicted in Figure IV· 7 

These measurements were made on samples collected at station Pueblo 3, which is a short distance upstream of the 

confluence of Pueblo and Los Alamos canyons. This is taken to be representative of the surface water flow that 

moves off site into the lower reach of Los Alamos Canyon on San lldefonso Pueblo. In general, there bas been a 

I • t • '. 
<l ~~r .. ... 
,;. •. r ! 

IV-34 

.. .~ .-. 
51' t ;_ ·. 

~ 

I 

Jl 

Jl 

Jl 

• 



a 

~ -"\.. . 
·-\_,. 
,:. ; ..... 
(c .. 

.. · 

'Z ~· --· 
'• _--: .... 
;. l 

• 

< .:... 
VI 

• .. • a .. ...- a ... .. .. .. .II 

Taable IV-19. Chemical Quality or Surfaace Waters (mg/1.) 

J/1 • , 

lOU. I 

llaard-

• 

('onduc

ll"llY 

StaUon SI01 Ca Ma K Na Cl F C03 HC01 P04-P S04 NOrN CN TllS• nc:ss pllb (J.Unhu/cm) 

OFF-SITE STATIONS 
REGIONALSTA 110NS 

Rio <llama at Olamita 16 39 

Rio Grande at Embudo 17 31 

Rio Grande at Otowi 21 37 

Rio Grande at Frijoles N/A NIA 

Rio Grande at Cochiti 18 37 

Rio Grande at Bernalillo 18 37 

Jemez River 18 27 

PERIMETER STATIONS 
lltiiiW.ctille EfJiuettl Releae Areas 

A.:••· :uebloCanyoos 
Au.J Weir 24 II 

l'ueblo 1 86 IS 

l'ueblo 2 86 IS 

l.ol AhaiDOI C.nyoo 

l..os Alamos Canyon Reservoir 39 8 

l..os Alamos at Rio Grande N/A N/A 

OlllerA~u 

Guaje Canyon 

Morlandad at Rio Grande 

Pajarito at Rio Grande 

Frijoles at Pa~ Headquarters 

Frijoles at Rio Grande 

ON-SITE STATIONS 
lltiiiW.ciWe EfJiuettl Releae Areas 

Add-Pueblo Canyons 

56 

99 

73 

6S 
62 

8 

31 

23 

9 

II 

8.3 

s.s 
7.0 

NIA 

6.6 

6.4 

2.9 

1.7 

4.0 

3.8 

2.6 

N/A 

2 IS 3 

2 IS 6 

2 16 1 

N/A N/A NIA 

2 21 10 

2 20 10 

2 12 ll 

4 44 28 

IS 68 36 

IS 10 35 

3 6 6 

N/A N/A N/A 

u 3 7 2 
8S 48 

14 32 

10 4 

10 32 

L8 17 

4~ 3 
w 2 

3.1 2 

0.2 <S 

0.3 <S 

0.3 <S 

N/A N/A 

0.3 <S 

0.3 <S 

0.3 <S 

0.4 <5 

0.6 <S 

0.6 <S 

0.2 <S 

N/A N/A 

0.2 <S 

0.5 <l 

0.5 <l 

0.3 <S 

0.2 4 

l'ueblo3 86 IS 3.8 15 70 35 0.6 <5 

l'ut:blo at SR 4 

Murt~md11d C11nyon 

<iS· I 

~ 

N/A N/A N/A N/A N/A N/A N/A N/A 

t>l .H 2.1. j j() I! 0.7 2 

tJ 

74 
79 

89 

N/A 

1S 
76 

71 

82 

86 

101 

29 

N/A 

37 

ISO 

82 

47 
Sl 

<0.0 

<0.0 

<0.0 

N/A 

<0.0 

<0.0 

<0.0 

N/A 

N/A 

N/A 

0.0 

N/A 

0.1 

9.0 

<0.0 

0.1 

0.0 

97 N/A 

N/A N/A 

U3 N/A 

62 0.23 

31 0.26 

44 0.23 

N/A N/A 

47 0.25 

49 0.23 

6 0.22 

8 0.38 

27 16.60 

27 7.10 

s <0.04 

N/A N/A 

s <0.04 

32 7.03 

32 0.65 

4 <0.04 

32 <0.04 

27 

N/A 

7 

6.85 

N/A 

j 57 

N/Ac 140 

N/A 1112 

N/A 258 

N/A N/A 

N/A 256 

N/A 244 

N/A 156 

N/A 322 

N/A 470 

N/A 474 

<0.01 118 

N/A NtA 

<0.01 1211 

N/A 11()2 

NJA 752 

<0.01 140 

N/A 992 

N/A 422 

NtA NtA 

N;A .!!It> 

131 

4,19 

122 

N/A 

120 

117 

110 

33 

55 

52 

30 

N/A 

31 

113 

76 

36 

40 

53 

N/A 

H5 

11.3 

IU 

II. I 

N/A 

11.2 

11.2 

7.9 

7.1 

7.1 

7.3 

IU 

N/A 

7.7 

11.0 

11.3 

7.11 

11.0 

7j 

N/A 

H I 

317 

24! 

3117 

N/A 

2.!6 

.!1>11 

11>0 

2~7 

473 

471 

114 

N/A 

I)() 

61~ 

17! 

1!3 

75 

~~" 
N;A 

l/11 

0 
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1'able IV-19. (Coat.) 

Tut.HI (·undue. 

llurd- tlvlty 

SI.HlJoD SI01 Ca Ma K Na Cl F co1 HC03 ••o4.p so4 NOrN CN. Tns• ness pllb t~mhu/cn1) 

Rtldiollclive Efflueltt Releae ATtWs (C011tJ 

DP·IAMi Allloul6i Caayoas 

DPS-1 26 23 1.6 3 45 12 0.6 <I HlO N/A 7 0.36 N/A 14~ (>] 7.4 247 

DPS-4 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N!A N/A N/A 

OtlteT Anas 

Otnada del Buey 37 10 2.5 3 22 10 0.5 <5 12 0.1 28 0.1111 <11.01 454 35 5.7 Il-l 

Pajarito Canyon 38 25 6.3 4 21 17 0.3 <5 95 0.0 4 0.12 <0.01 1116 ~ n. IH rn ,-

Water Canyon at Beta N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A :J () 
~ (I) 

Ancho at Rio Grande 81 14 3.2 2 12 3 0.4 16 ss <0.0 4 0.91 N/A \1() 48 8.9 Jm 0 ? 

Sand Ill C llnyoa 

:J (\) 
3 1 

Sei-1 24 22 s.s 12 48 27 O.S <5 88 3.1 28 6.87 011 762 77 7.7 j/1{) 
11> 0 
:J (I) 

< SCS-2 74 21 4.0 9 67 31 O.S <5 100 1.8 60 1.88 O.trl 358 69 8.11 HO ~ L 
(/) !!! 

. SCS-3 75 21 4.0 8 67 32 0.5 <5 104 1.9 60 1.87 (1.()2 362 69 8 I 3.!·1 c_ 0 

Vl 
01 

, ~J 

~ ~ 
-I 
(\) lu 

l>rinldnf Waler 

:J (1 

. 250d 4c 25od we sood 6.11.s.sd 
0 (l 

SyMem .imil 

CD ~ 

- Ill 

l.iveslock and 

(() () 
<D l 

Wildlife Water~ 
None ia lhili 1ablc f 

N ·--

•Total dissolved solids. 

"Standard Units. 

eN/A means analysis not performed, lost in analysis, or not completed. 

dMaximum oontaminenllevel (MCL) for secondary constituents, applicable to drinking water syslem, given here for comparison only, see Appendix A. 

eMCL for primary constituents, applicable to drinking waler syslem, given here for comparison only, see Appendix A. 

·NM Water Quality Standards applicable to :;treams for designaled uses, given here for oomparisun only, see Appendix A. 
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Table IV-20. Trace Metals in Surface Waters (mgiL) 

StaUons Ag AI As B 

OFF-SITE STATIONS 
REGIONAL STATIONS (Data was not analyzed In CY92) 
PERIMETER STATIONS 
Radioactive EjjllU!nt Release Areas 

Acid-Pueblo Canyons 
Weir 

Pueblo 1 
Pueblo 2 

Los AJamos Canyon 
Los Alamos Canyon 

0.0012 
0.0010 
0.0004 

Reservoir <0.0006 
Los Alamos at Rio Grande N/Ab 

OtlurAreas 
Guaje Canyon <0.0006 
Mortandad at Rio Grande <0.0050 
Pajarito at Rio Grande <0.0050 
Frijoles at Park Headquarters<0.0006 
Frijoles at Rio Grande <0.0050 

ON-SITE STATIONS 
Radioactive E/JllU!fll Releae AMI.f 

Add-Pueblo Can you 
Pueblo 3 0.0005 
Pueblo at SR-4 

Mortaodad Canyon 
GS-1 

DP-Los Alamos Canyoos 
DPS·l 
DPS-4 

OtherAreu 
Canada del Buey 
Pajarito Canyon 
Water Canyon at Beta 
Ancho at Rio Grande 

Sandia Canyon 
SCS·l 
SCS-2 
SCS-3 

Drinking Water 
System Limit 

Livestock and Wildlife 
Watering Limire 

N/A 

<0.0300 

<0.0300 

N/A 

0.0012 
<0.0005 

N/A 
<0.0050 

0.0011 
0.0011 
0.0005 

0.05C: 

1.00 0.0043 
0.19 0.0076 
0.16 0.0078 

0.14 <0.0020 
N/A N/A 

0.030 
0.210 

0.200 

<0.020 
N/A 

0.11 <0.0020 <0.020 
0.09 <0.0020 0.340 
0.01 <0.00"..0 0.021 
0.12 <0.0020 <0.020 
0.14 <0.0020 <0.005 

0.33 0.0081 
N/A N/A 

0.11 <0.0020 

1.38 

N/A 

0.0035 

N/A 

3.50 0.0058 
0.09 <0.0020 
N/A N/A 
0.05 <0.0020 

0.21 0.0051 
0.62 0.0050 
0.55 0.0051 

0.05c: 

5.0 0.02 

0.200 

N/A 

0.040 

0.058 

N/A 

0.070 

0.020 

N/A 
0.018 

0.050 
0.050 
0.050 

5.0 

Ba Be Cd Cr Co Cu 

o.0224 o.002o o.ooo3 o.o101 <0.02oa o.oo1 
0.0091 O.CXllO 0.0003 0.0052 <0.020 0.017 
0.0068 <0.0010 0.0003 0.0066 <0.020 0.012 

0.0158 <0.0010 <0.0020 <0.0050 <0.020 
N/A N/A N/A N/A N/A 

<0.002 
NIA 

0.0181 <0.0010 <0.0020 <0.0050 <0.020 <0.002 
0.0487 0.0005 0.0004 0.0040 <0.010 0.026 
0.0415 0.0005 0.0003 0.0070 <0.010 0.012 
0.0156 <0.0010 <0.0020 <0.0050 <0.020 <0.002 
0.0161 0.0005 0.0002 0.0020 <0.010 0.002 

0.0073 0.0010 0.0003 0.0292 <0.020 
NIA N/A N/A N/A N/A 

0.0300 <0.0020 <0.0100 <0.0200 <0.004 

0.1000 <0.0020 <0.0100 <0.0200 <0.004 
N/A N/A N/A N/A N/A 

0.1450 0.0029 <0.0005 0.0170 N/A 
0.0719 0.0026 <0.0005 0.0080 N/A 
N/A N/A N/A N/A N/A 

0.0266 <0.0005 <0.0005 0.0010 <0.010 

0.0382 <0.0005 0.0010 0.0180 N/A 
0.0348 0.0005 0.0006 0.0180 N/A 
0.0336 0.0010 0.0022 0.0210 N/A 

O.Olc: 0.05c: 

0.05 1.0 1.0 

0.013 

N/A 

0.040 

<0.030 
N/A 

0.021 
<0.005 

N/A 
0.007 

0.009 

0.009 

0.008 

0.5 • Data on additional trace metals in surface water is continued on page IV-38. 

IV-37 

Fe * Hg 

0.83 <O.CXXll 
0.28 <0.0001 
0.30 <0.0001 

0.14 <0.0001 
N/A N1A 

0.11 <0.0001 
0.07 <0.0001 
0.02 <0.0001 
0.16 <0.0001 
0.17 <0.0001 

0.45 <0.0001 
N!A N1A 

0.23 0.0003 

1.10 

N/A 
0.0010 
N/N 

3.40 0.0003 
1.30 <0.0001 
N/A N/A 

0.06 <0.0001 

0.44 0.0003 
0.74 0.0001 
0.67 0.0001 

0.3d 0.002" 

O.Ql 
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~ 
Table IV ·20. (Cont.) 

I 
Station \fn Mo Nl Pb Sb Se Sn Sr n v Zn 

OFF-SITE STATIONS I 
REGIONAL STATIONS (Data was not analyzed In CY92) 

PERl METER STATIONS 

I Radioactive Effluent Release Areas 

Acid-Pueblo Canyons 
Weir 0.005 0.002 <0.02 0.0056 0.0003 <0.002 N!A 0.054".t 0.0003 0.01 0020 
Pueblo 1 O.ClOi 0.002 <0.02 0.0015 <0.0002 <0.002 N!A 0.0819 <0.0002 0.Q2 0019 I Pueblo 2 0.002 0.002 <0.02 0.0017 <0.0002 <0.002 NIA 0.0780 <0.0002 0.02 0.016 

Los Alamos Canyon 

Los Alamos Canyon Reservoir <0.005 <0.001 <0.02 <0.0006 <0.0006 <0.002 N/A 0.0560 <0.0006 O.G! 0.010 I Los Alamos at Rio Grande N/A N/A N/A N/A N/A N!A N!A N!A NiA N;A N,A 

Other Areas 
Guaje Canyon <0.005 <0.001 <0.02 <0.0006 <0.0006 <0.002 N/A 0.0420 <0.0006 0.00 <0.003 I Mortandad at Rio Grande 0.017 0.011 <0.01 0.()()()5 0.0012 <0.002 N/A 0.1320 <0.0002 O.Ql 0.029 
Pajarito at Rio Grande 0.003 0.001 <0.01 0.0005 0.0006 <0.002 N/A 0.1200 <0.0002 0.01 <0.(Xll 
Frijoles at Park Headquarters <0.005 <0.001 <0.02 <0.0006 <0.0006 <0.002 N/A 0.0540 <0.0006 0.01 <0.003 I Frijoles at Rio Grande 0.004 0.001 <0.01 <0.0002 0.0004 <0.002 N/A 0.0550 <0.0002 <0.01 0.016 

ON-SITE STATIONS 
Radioactive Effluent Release Areas 

Acid-Pueblo Canyons 

t Pueblo 3 O.ClOi 0.003 <0.02 0.0022 <0.0002 <0.002 NIA 0.0759 0.0002 0.02 0.023 

Pueblo at SR-4 N/A N/A N/A N/A NIA N/A N/A N!A N!A N'A N-A 

Mort.andad Canyon 

GS·l <0.002 1.200 <0.01 0.0430 <0.0010 <0.002 N/A 0.0600 <0.0010 <0.03 0.010 

DP-Los Alamos Canyons 

DPS-1 0.160 <0.030 <0.01 0.0050 <0.0020 <0.002 N/A 0.0900 0.0008 <0.03 0.040 

DPS-4 N/A N/A N/A N!A NIA N/A N/A N/A N!A N/A N:A 

OthuAreas 

Caiiada del Buey 0.081 0.139 <0.02 0.0114 <0.0003 <0.002 <0.010 0.0735 <0.0003 0.03 0.116 

Pajarito Canyon 0.191 0.003 <0.02 <0.0003 <0.0003 <0.002 0.017 0.1630 <0.0003 0.02 0.0"..8 

Water Canyon at Beta N/A N!A N/A NIA N/A N/A N!A N/A N/A N/A N!A 

Ancho at Rio Grande <0.001 <0.001 <0.01 0.0002 <0.()()()5 <0.002 N/A 0.0580 <0.0002 O.Ql <0.001 

Sandia Canyon 

SCS·l 0.037 0.380 <0.02 <0.0003 0.0005 <0.002 0.024 0.0965 <0.0003 0.05 0.010 

SCS-2 0.022 0.223 <0.02 0.0020 0.0017 <0.002 <0.0100 0.0969 <0.0003 0.04 O.Q3S 

SCS-3 0.017 0.213 <0.02 <0.0003 0.0007 <0.002 <0.0100 0.1010 <0.0003 o.os 0.033 

Drinking Water 
System Limit o.osa 0.05C O.QlC 5.od 

Livestock and Wildlife 
Watering Limite 0.1 0.05 0.1 25 

•Less than symbol (<)means measurement was below the specified detection limit of the analytical method. 

bN/A means analysis not performed. lost in analysis, or not completed. 

cMaximum contaminentlevel for primary constituents, applicable to drinking water system, given here for comparison only, 
see Appendix A. 

dMaximum contaminent level for secondary constituents, applicable to drinking water system, given here for comparison only. 
see Appendix A. 

eNew Mexico Water Quality Standards applicable to streams for designated uses, given here for comparison only, see Appendix A. 
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decrease in the combined levels of 238Pu and 239 .2~0Pu (in solution) over three and a half decades. With continual improvements in detection limits, it is still possible for some residuals to be detected. [n the 1992 sample, the plutonium activity in the liquid portion of the sample (0.06 pCi/L) represents about 25% of the total activity. Except for an unexplained peak in 1982, tritium concentrations have tluctuated from near the detection limit of the analytical methods to several times the levels typically observed in regional surface waters. Transport of radioactivity occurs primarily as sediments are suspended and moved by the surface water tlow. This aspect of off-site transport from Pueblo Canyon into Los Alamos Canyon is described in the following section, Sediment and Soil Monitoring. 
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F1gun IV-7. Tritium and plutonium concentrations at the PuebJo-3 sampling station. 
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E. Sediment and Soil Monitoring 

1. Introduction. 
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Env1ronrr.ental Surveillance 1992 

Sediments and soils from off-site (regional and perimeter) and on-site (Laboratory and DOE land) locations are monitored to provide routine surveillance of environmental effects of Laboratory operations. One major mechanism of transport of contaminants is the hydrologic cycle, principally in surface water; sheet erosion of soil and the movement of suspended sediment or the bed load in surface run-off in canyons are responsible for the transport of many substances. Many contaminants attach to soil and sediment particles by adsorption or ion exchange. Thus contaminants from airborne deposition, effluent discharges, or unplanned releases often become associated with soils or sediments. Accordingly. soils are monitored at representative locations across the Laboratory, and sediments are sampled in all canyons, whether perennial or intermittent, that cross Laboratory. There are ~o standards directly applicable to radioactive contamination of soils or sediments; rather, the levels of contaminants in soils or sediments must be interpreted by means of pathway analyses that determine the consequences in terms of dose to humans if the contaminated particles are either ingested or inhaled. (See Section V.C.2 for further information.) As an indication of environmental contamination levels attributable to Los Alamos operations, the results of the annual sampling are compared to levels attributable to worldwide fallout or natural background. Results of analyses of radionuclides in soil and sediment samples from off-site regional stations routinely collected from 1974 through 1986 were used to establish statistical limits for worldwide fallout levels of 3H, 90sr, I37es, 238Pu, and 239,240Pu and natural background levels of total uranium in northern New Mexico soils and sediments (Purtymun 1987a). The average concentration level in these samples plus twice the standard deviation of the mean was adopted as an indicator of an approximate upper limit for worldwide fallout or natural background concentrations. 

2. Monitoring Network. 
The sediment sampling locations are shown in Figure IV-8 (off-site regional), Figure IV-9 (off-site perimeter and on site), and Figure IV-10 (solid waste management areas) and are listed in Table D-11. The locations of the soil sampling locations are shown in Figure IV-8 (off-site regional) and Figure IV-11 (off-site perimeter and on site), and listed in Table D-12. The sediment stations are organized in the same groupings as the surface water sampling locations discussed in the previous section, Surface Water Monitoring, which provides the basic rationale for the groupings and related historic information. 
a. OtT-Site Regional Stations. The regional stations for both soils and stream sediments are located in the three major drainages in northern New Mexico surrounding the uboratory. One additional soil station is located near Santa Cruz Lake, across the Rio Grande valley to the northeast of the uboratory. Special samples of lake sediments are also collected from three locations each in Abiquiu Reservoir and lake Heron on the Rio Chama upstream from Los Alamos and three locations in Cochiti Reservoir on the Rio Grande downstream of Los Alamos. The three lakes are the nearest upstteam and downstream lakes. One kg samples of these sediments (100 times the mass usually used) are used to obtain lower detection limits for 238Pu and 239.240pu analysis. Large samples increase the sensitivity of the analyses and are necessary so that plutonium concentrations due to worldwide fallout from atmospheric tests can be effectively evaluated. 
b. OtT-Site Perimeter Stations. The radioactive effluent release area sediment stations are located to represent the off-site drainages affected by transport of residuals from past releases, as discussed in the previous section. The off-site areas in Acid and Pueblo canyons contain an estimated 150 mCi of plutonium from effluent releases into Acid Canyon from 1944 through 1964 (ESG 1981). The three sampling stations include one in Acid Canyon at Acid Weir just above the confluence with Pueblo Canyon and two downstream in Pueblo Canyon at Pueblo 1 and Pueblo 2. 

The off-site portion of Los Alamos Canyon contains an estimated 30 mCi of plutonium. Table D-10 lists the three stations that are sampled routinely. Transport of contaminated sediments off site is discussed in Section IV.E.S. Canyons around the Laboratory, including those without perennial flow, have also been sampled. 
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Sediment samples have been collected in the off-site portion of Mortandad Canyon on San Ildefonso Pueblo land so that conditions down gradient from the on-site residual contamination can be documented, as discussed in the previous section. Also, sediment samples have been taken from the Rio Grande at confluences with major canyons that cross the Laboratory and adjacent public or San Ildefonso Pueblo lands. 

Six soil sampling stations within 4 km (2.5 mi) of the Laboratory perimeter are located to reflect the soil conditions of the inhabited areas to the north and east of the Laboratory. 
c. On-Site Stations. The on-site sediment stations are grouped into radioactive effluent release areas, solid waste management areas, and other areas. 

The radioactive effluent release areas are the same as those used for the surface water stations (see Section IV.D.2 for historic information). Transport of contaminated sediments off site from Pueblo Canyon. transport of contaminated sediments within tbe on-site portion of Mortandad Canyon, and the sediment traps used for sampling are discussed in Section IV.E.5. No off-site transport of contaminated sediments from Mortandad Canyon has been measured. 

'...,CUBA 

0 
I 

SCALE 

A--SANTA FE 

LEGE NO 
• SAMPUNG LOCATION 

Figun IV-8. Off-site regional sampling locations for sediments and soil. (Additional sediment samples are taken from the Rio Grande between Otowi and Cochiti, see Table D-11 and Figure IV-9.) 

Sediments from natural drainages around two radioactive solid waste management areas are sampled to monitor 
transport of radioactivity from surface contamination. Nine sampling stations were established in 1982 outside the 
perimeter fence at TA-54, Area G (Figure IV -lOa), to monitor possible transport of radionuclides by sheet erosion 
from the active waste storage and disposal area. Some radionuclides are transported from tbe surface at Area Gin 
suspended or bed sediments into channels that drain the area. This contamination is not related to the buried wastes 
in the pits and shafts; it is residual contamination in tbe land surface that occurred during earlier handling of the 
wastes. 

From 1959 to 1961, bydronuclear experiments were conducted in underground shafts that ranged in depth from 
15 to 36m (49 to 118ft) beneatb the surface oftbe mesa at TA-49 (Purtymun 1987b, ESG 1988). The experiments 
involved a combination of conventional (chemical) bigb explosives usually in a nuclear weapons configuration. The 
quantity of fiSSile material was kept far below the amount required for a nuclear explosion (Purtymun 1987b). The 
residuals of the experiments were confined in the shafts and left in place. The site is designated Solid Waste 
Management Area AB. A surface contamination incident occurred in 1960 during excavation of a shaft, and some 
erosional transport of radioactivity occurred (Purtymun 1987b, ESG 1988). Eleven sediment stations were 
established in 1972 to monitor surface sediments in natural drainage from the experimental area. Another station 
(AB-4A) was added in 1981 as the drainag:•.: changed (Figure IV-lOb). These sediment monitoring stations are 
sampled annually. 

The other areas group contains eight sediment sampling stations, which a~ located where tbe canyons intersect 
State Road 4 (all Laboratory facilities in or adjacent to those canyons are located upgradient of this highway). 

The on-site soil sampling stations (Table D-11 and Figure IV-11) are located near Laboratory facilities that are 
tbe principal sources of airborne emissions or that could be potential contaminant sources. 
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Figure IV-9. Sediment sampling locations for off-site perimeter and on-site Laboratory stations. 
Solid waste management areas with multiple sampling locations are shown in Figure IV-10. (Map 
denotes general locations only. See Table D-11 for specific coordinates; specific locations are 
available on tbe FIMAD system at tbe Community Reading Room.) 

Nineteen special sediment samples were collected from Canada del Buey in early 1992 as part of the effort to 
document existing conditions prior to the possible discharge of treated emuent from the new Sanitary Wastewater 
Systems Consolidation (SWSq .Project (see Section VII.E.2 for a more detailed discussion). 

3. Analytical Results. 

a. Radioc:bemic:al Analyses. The results of radiochemical analyses of sediment samples collected from off. 
site (regional and perimeter) and on-site locatiom, including solid waste management areas, in 1992 are listed in 
Table IV-21. 

Many sediment samples from the known radioactive effluent release areas, both off site and on site, including 
Acid-Pueblo, DP-Los Alamos, and Mortandad canyons, exceeded worldwide fallout levels, as expected. The levels 
observed are consistent with previous data. 
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Flgun IV -10. 00-site perimeter and on-site sediment sampling locations on and near solid waste management areas. 
a. Upper map shows the locations of alluvium sampting stations at TA-54. Area G. 
b.-,. Bonom map shows the location of experimental areas and sediment stations at TA-49. Area AB. 
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Figure IV -11. Off-site perimeter and on-site Laboratory soil sampling locations. (Map denotes generalized locations only. Refer to Table D-12 for specific coordinates; specific locations are presented on the FIMAD system at the Community Reading Room.) 

Samples taken on San Ildefonso Pueblo land in Mortandad Canyon are discussed in detail Section IV.I.S. Only the sample from location A-6, showed levels of 137Cs and 239,240Pu slightly above the statistical regional reference level for fallout. 
The majority of the sediment samples collected outside known radioactive effluent release areas were within the statistically derived reference level that reflects activity attributable to worldwide fallout (Purtymun 1987a). These statistical limits based on regional samples collected between 1974 and 1986 give a level expected to be exceeded by about 1 in 40 samples taken from the same population. 
In the samples from the Jemez River and from tbe Rio Grande (from the regional and White Rock Canyon groups), only the samples from Cbamita and Otowi contained 238Pu values that exceeded tbe reference level. Since 
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Table IV -21. Radiocbe•ical Aaalyses or Sedi•ents 

Total (;n)!;s Gn>M <;n•ss 
3tt "sr • 31cs Unnluaa 1llpu 1lt,J.Mpu 141Am Alplw Heta <;amma 

l.ocadoo (nCIIL)~ (pCI/a) (pCI/a) (flit'&) (pCIJ&) (pCII&) (pCIIJ) (pCI/&) II-' 'I/&) tj-' '1110 

OFF-SITE STATIONS 
REGIONALSTA110NS 

<llamila ~.3b (0.3)c 0.2 (0.2) 0.0 (0.1) 2.9 (0.3) 0.009 (0.001) 0.003 (0.006) 0.119 (0.077) 6 (I) 3 (0) '1 (I) 
'.' ... : ... 
'\ ............. Embudo ~.3 (0.3) 0.1 (0.2) 0.1 (0.1) 2.9 (0.3) o.oos (0.003) 0.004 (0.002) 0.086 (0.074) 6 (I) 2 (0) I! (I) 

···- Rio Grande al Otowi ~-2 (0.3) 0.1 (0.2) 0.3 (0.2) 1.1 (0.1) o.oos (0.003) o.om (0.002) O.OS2 (0.069) I (0) I (0) 5 (I) , .. 
Rio Grande al Frijoles 0.2 (0.3) 0.0 (0.2) 0.2 (0.1) 1.7 (0.0) 0.003 (O.OW) 0.009 (0.002) 0.002 (0.003) 3 (I) 4 (0) 3 (I) 

..... .... 
• ~-•• : T 

··.· Rio Grande al Cochiti N/Aol NJA N/A N/A N/A N/A N/A N/A N/A N/A 
_..,~: Rio Grande al Bernalillo ~.2 (0.3) 0.1 (0.2) ~.0 (0.1) 1.8 (0.2) 0.001 (0.003) 0.002 (0.002) 0.131 (0.074) 5 (I) 2 (0) 7 (I) 

rn ,-
·~- ' Jemez River ~.3 (0.3) 0.3 (0.2) 0.1 (0.1) 2.6 (0.3) 0.009 (O.OW) 0.004 (0.002) 0.160 (0.084) 14 (3) 3 (0) II (I) ::I () 

.~ . \. ... 
< "' ... 

Rio Grande In While Rock Canyon a !> 
::I Ill 

Rio Grande al Sandia 0.3 (0.3) 0.2 (0.2) 0.1 (0.1) 2.1 (0.1) 0.000 (0.003) 0.003 (0.002) 0.001 (0.003) 2 (I) 3 (II) 3 (I) 3 ~1 

ro " Rio Grande al Mooandad 0.2 (0.3) 0.2 (0.2) 0.0 (0.1) 1.8 (0.0) 0.003 (0.003) 0.004 (0.002) 0.005 (0.003) 2 (I) 3 (0) 2 (I) 
::I (J) 

~ .' < Rio Gra1ide al Pajarilo 0.2 (0.3) 0.0 (0.2) 0.1 (0.1) 1.6 (0.0) 0.005 (0.003) 0.004 (0.002) 0.001 (0.003) 2 (I) 4 (I) 3 (I) Ul !'! 
.1.. Rio Grande al Water Canyon 0.2 (0.3) 0.0 (0.2) 0.0 (0.1) 1.6 (0.0) 0.000 (O.(lU) 0.003 (0.002) 0.001 (0.(103) 3 (I) 4 (0) ! (I) 

c () 
2 -, •. V' V\ 
!!i ~ •.: .. Rio Grande al Ancho 0.6 (0.3) 0.0 (0.2) 0.1 (0.1) 1.2 (0.0) 0.002 (0.003) 0.002 (0.002) 0.002 (0.003) 2 (I) 2 (0) II (I) .,.,., 
= ,-: .... ,., ..... 

Rio Grande al <llaquehui 0.4 (0.3) 0.0 (0.2) 0.1 (0.1) 1.7 (0.0) 0.001 (0.003) 0.002 (0.002) 0.003 (0.003) 3 (I) 3 (0) 3 (I) Ill lu 
::J n '"'· n o ro , 

·: ;,:.~-... PERIMETER STATIONS - Ul 
(() i. i 

Rllllioftelive E/flMelll Relose ATau <D 1 ..,·. ·. ' 1\) ...... 

.. ~-.. 
Add-Pueblo Caayoa 

Acid Weir ~ .. (0.3) 0.1 (0.2) 0.3 (0.1) 1.9 (0.2) 0.040 (0.003) 6.7SO (0.240) 0.466 (0.104) 13 (3) I (II) I! (I) 

Pueblo 1 ~.I (0.3) o.o (0.2) ~-· (0.1) 2.0 (0.2) 0.008 (O.OW) 0.005 (0.002) 0.071 (0.076) 4 (I) 2 (0) 10 (I) 

Pueblo2 3.6 (0.7) 0.9 (0.2) 0.1 (0.1) S.9 (0.6) 0.017 (O.OOJ) 1.020 (0.040) 0.207 (0.096) 6 (I) 2 (0) 15 (2) 

DI'-I.Ae Ala•• Canyon 
Los Alamoa al Tolavi 1.4 (0.4) 0.1 (0.2) ~.0 (0.1) 4.4 (0.4) 0.004 (0.003) 0.019 (0.002) -0.126 (0.043) 5 (I) 2 (0) 13 ( 1) 
Los Alamoa a& L.A-2 0.2 (0.3) 0.1 (0.2) 0.4 (0.1) l.S (0.2) 0.006 (0.003) 0.227 (0.012) 0.102 (0Jl71) 3 (I) I (0) I! (I) 
Los Alamoa a& Otowi 0.3 (0.3) 0.0 (0.2) 0.2 (0.1) 1.7 (0.2) 0.010 (0.003) 0.178 (0.009) 0.019 (0.050) 2 (I) I (!l) 6(1) 

OdteTAn•s 
Guaje al SR 4 1.0 (0.6) 2.9 (0.2) 0.1 (0.1) 1.9 (0.2) o tM:l5 (O.tM:Il) 0.1811 (0.016) -(l.031! (0.075) 3 (I) 2 (II) 1,1 (I 

Uayoal SK4 0.7 (0.3) 0.1 (0.2) 0.0 (0.1) 2.1 (0.2) ll.Oll (O.txiJ) 0.007 (O.tM:l2) O.ltxl (0.077) ! (I) l (0) 7 (I) 

Sandia al Rio GranJc 19 (1.0) U.O (0.2) O.U (0.1) I .0 (IJO) OW3 (O.tM:lJ) O.WI (0.1102) 00111 (01103) 2 (I) I (0) I (I) 
( :.tilada An<:ha al Rio Grande 1.7 (0.9) 0.11 (112) 0 I (0.1) 0. 7 (11.11) II 1Ml4 (0.003) 0.1101 (0.11112) 11002 (0.003) ! 10) I (0) ·I (I) 

tJ v 0 
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T~eble IV-21. (Coat.) 

Total Gmsa GniM (;~s lH Msr anc, Unalum lllpg Ut,Z4epg UIAm AJptw Beta (;IIWDUI Location (aCI/L)• (pCI/&) (pCI/&) (JAil&) (pCII&) (pella) (pCII&) (pCI/1) (pCll&) (pCll&) 
Oilier An•s (Co11tJ 

Pajarito at Rio Grande 0.3 (0.3) 0.0 (0.2) -0.1 (0.1) 0.7 (0.0) 0.000 (0.003) 0.003 (0.002) 0.001 (0.003) I (0) I (0) I (I) WaterOmyonal Rio Grande 14.7 (8.4) 0.1 (0.2) 0.1 (0.1) 0.7 (0.0) 0.000 (0.003) 0.002 (0.002) O.OUI (0.003) 2 (ll) I (ll) 2 (J) AnellO at Rio Grande . 0.3 (0.3) 0.0 (0.2) 0.1 (0.1) o.s (0.0) 0.004 (0.003) 0.002 (0.002) 0.002 (O.OOJ) I (0) I (0) -{) (I) Olaquehui at Rio Grande 0.0 (0.3) 0.1 (0.2) 0.1 (0.1) 1.7 (0.0) 0.001 (0.003) o.oos (0.002) 0.003 (0.003) 3 (I) 4 (0) 3 (I) Frijofea at National --0.3 (0.3) 0.2 (0.2) 0.0 (0.1) 1.8 (0.2) 0.001 (0.003) o.oos (0.002) 0.138 (0.076) 2 (I) I (0) 7 (I) Monument Headquarters 
Frijofes ar Rio Grande 0.3 (0.3) 0.0 (0.2) 0.1 (0.1) 1.2 (0.0) 0.001 (0.003) o.oos (0.002) 0.000 (0.003) I (0) I (0) J (I) 

ITI1 
Mortaadad Caayoa oa Saalldelouo Laads 

'_..) () 

.. -... :, 

~ (/) 

( 
Mortandad A-6 0.3 (0.3) 0.6 (0.2) 2.1 (0.3) N/A 0.003 (0.001) 0.064 (O.OOS) 0.023 (0.003) S (I) 9 (I) 9 (I) 0 l---

~: :.::_~ ''.>. A~ .. 

J lu 
< ·--.r-·- Mortandad A-7 2.2 (0.6) 0.2 (0.2) 0.3 (0.1) N/A 0.001 (0.001) 0.009 (0.002) 0.005 (0.003) 3 (I) 3 (0) 6 (I) :l 1 

~· ~ • • "*:; . 

tl) 11 

Mort"ndad A-8 0.8 (0.3) 0.2 (0.2) 0.3 (0.1) N/A 0.005 (0.001) O.OUl (0.002) 0.005 (0.003) 4 (I} 3 (0) II (I) ') (JI 

"•A 0 

Q! •' 

:·· .... : ·. :• <;l < Mortandad al SR 4 (A-9) 0.9 (0.5) 0.2 (0.2) 0,1 (0.1) 2.6 (0.3) 0.004 (0.001) 0.007 (0.002) 0.130 (O.OKJ) 3 (I) 2 (0) 11(1) Ul ~-! 

· .. -. 
~ Mortandad A-10 1.3 (0.5) 0.0 (0.2) 0.0 (0.1) N/A 0.001 (0.001) 0.003 (0.001) 0.001 _(O.om) 4 (I) 3 (0) 5 (I) (. (·, 

~ "") 

•: .... ! 
Mortandad al Rio Grande 0.0 (0.3) 0.4 (0.2) 0.0 (0.1) 1.1 (0.0) 0.001 (0.003) 0.001 (0.002) 0.002 (0.003) 2 (I) 2 (ll) 0 (I) ~ ~! 

·-· I 

~ .. · ~ ..... 
Ill IU 

ON-SITE STATIONS 
-, n 
n n 
11) ~ 

RlldiotJelilfe b'jJIMelll Rek.se Area 
. ,. [U 

(() () 
Add-Pueblo Caayoa 

<[) 1 
1\) '· 

Hamilloo Bend Spring o.s (0.3) 0.1 (012) 0.2 ,u.l) 4.3 (0.4) 0.008 (0.003) 0.416 (0.020) -0.017 (O.OK4) 3 (I) I (0) 12 (I) Pueblo3 0.1 (0.3) 0.0 (0.2) 0.2 (0.1) 2.7 (0.3) 0.004 (0.003) 0.007 (0.002) -0.017 (0.076) 6 (I) 2 (0) W (I) Pueblo at SR 4 0.2 (0.3) 0;0 (0.2) 0.1 (0. I) 3.8 (0.4) 0.013 (0.003) 1.070 (0.040) 0.1911 (O.OK3) 6 (I) 3 (ll) II (I) DP-t.o. AIM- Caayoa 
DPS-1 0.8 (0.3) 0.2 (0.2) 0.1 (0.1) 2.2 (0.2) O.WI (0.003) 0.007 (0.002) 0.217 (CHIIH) 3 (I) 2 (0) II (I) DPS-4 1.3 (0.3) 0.9 (0.2) 4.0 (0.6) 2.8 (0.3) 0.007 (0.003) 0.144 (0.0011) 0.411 (0.100) 3 ( 1) 5 (I) JJ (I) l..os Alamos at Bridge -0.3 (0.3) 0.1 (0.2) 0.1 (0.1) 2.9 (0.3) O.OOJ (0.003) 0.003 (0.002) 0.147 (O.OHO) 6 (I) J (0) 12(1} l..os Alamos all..A0-1 5.4 (0.1) 0.1 (0.2) -0.2 (0.1) 2.2 (0.2) 0.004 (0.001) 0 129 (O.lUI) 0.175 (ll.lti I) 3 (I) I (0) 9 (I) l..os Alamos al GS-1 1.6 (0.4) 0.2 (0.2) 0.0 (0.1) 1.9 (0.2) 0.006 (0.003) 0.329 (0.015) ()I J6 (0.0711) J (I) I (II) 7 {I) Los Alamos at LA0-3 2.0 (ll.4) 0.5 (0.2) 2.8 (0.4) 2.9 (0.3) 0.(136 (0.003) 0.165 (0.0011) 0.493 (0 IIIII) J (I) 5 (I) II (I) l..os Alamos aii.A0-4.5 I .9 (ll.4) 0.5 (0.2) 2.1 (0.3) 4.3 (0.-4) 0.033 (O.OOJ) 0.2bll (O.OJJ) 0.410 (O.ll\11) 5 (I) 4 {I) Jot I I) l..os Al<~mos at SR 4 O.J (0.3) 0.2 (0.2) 14 (0.2) 2.1 (0.!) 01106 (0.001) O.U53 (O.CI(H) 01!1\1 (111171) j ( l) .! (0) lj {l) 

--- ... ... ._ ... ._ ... .... .._ .._ ._ --- .._ --- ...... - .... --.. ...__. -
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Table IV-11. (Coat.) 

Tood Gross Gro!IIS GI'O!Iis 

lH "sr tnc1 Uraalum lllpg llt,Utpg UIAm Alptw Ucla G1amm11 

l.ocalloa (.CIIL)• (pCI/a) (pCI/a) (Jill a) (pCIJa) (pCI/a) (pCIJa) (pCI/1) (p(~l/1) (p( 'Ill) 
·~ .r_ .... _, 

Mortaadad C11ayoa 
u -·· 

Mortandad near CMR 9.9 (I.S) ~ ~:. ~; .... - 0.2 (0.2) ~.0 (0.1) 1.6 (0.2) 0.022 (0.003) 0.010 (0.002) 0.122 (0.074) 2 (I) I (0) 5 (I) 
.~. ~ (" 

Mortandad wesl of GS-1 4.1 (0.6) 0.1 (0.2) ~-1 (0.1) 2.2 (0.2) 0.001 (0.003) o.oos (0.002) 0.019 (0.046) s (I) 2 (0) li (I) ... ,--:;--:; -• 

.~-
Mortandad at GS-1 80.3 (0.2) 1.1 (0.2) 28.1 (4.2) 2.6 (0.3) 1.330 (O.OSO) 3.400 (0.120) 4.670 (0.710) ll (3) 27 (3) 34 (J) 

Mortandad al MCO-S 93.7 (9.3) 1.7 (0.2) . 22.8 (3.4) 1.6 (0.2) 2.900 (0.110) 8.310 (0.310) I UXJO ( 1.660) 32 (6) 2') (3) 21) (3) 

Mortandad al ML'0-7 19.8 (3.0) o.s (0.2) 3.2 (O.S) 2.9 (0.3) 0.377 (0.018) 1.200 (O.OSO) 2.1b0 (0.340) 9 (2) 6 (I) 12 (I) 

Mortandad al MC0-9 2.6 (0.6) 0.3 (0.2) ~-2 (0.0) 4.S (O.S) 0.013 (0.003) 0.030 (0.004) 0.2112 (O.IJJl) 7 (2) 4 (0) 1-1(2) 

Mortandad al MC0-13 (A-S) -1.6 ( 1.2) 0.2 (0.2) 2.8 (0.4) 2.S (0.3) 0.002 (0.003) 0.021 (0.002) 0.099 (0.0711) 5 (I) 3 (0) 10 (I) 
Ill 1 

Oilier An•s :.1 (' 
~ ul 

Sandia at SR 4 0.1 (0.3) 0.0 (0.2) ~-0 (0.1) 3.4 (0.3) O.OOS (0.003) 0.002 (0.002) 0.240 (0.1186) 4 (I) I (0) 10 (I) z; ,, 
., UJ 

Canada del Duey al SR 4 0.9 (0.4) 0.0 (0.2) -0.3 (0.1) 2.11 (0.3) 0.013 (0.005) 0.006 (0.003) 0.1411 (O.UW) 3 (I) 2 (0) 10 (I) 'l "] 
w ,-) 

Pajarilo al SR 4 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A ") lJl 

~ .' < Potrillo at SR 4 1.3 (O.S) 0.1 (0.2) 0.1 to.l) 1.9 (0.2) 0.001 (0.003) 0.008 (0.002) -0.034 (O.mS) S (I) 2 (0) 10 (I) Ul ~! 
~ l·'ena: at SR 4 N/A N/A N/A N/A N/A N/A N/A N/A 'N!A NtA r " 
--.1 < l 

WaleraiSR4 -3.4 (1.4) 0.1 (0.2) 0.4 (0.1) 2.1 (0.2) 0.000 (0.003) 0.001 (0.002) 0.106 (0.(f16) 3 (I) 2 lO) ')(I) ~ ~~I 
·- I 

lndioatSR4 N/A N/A N/A N/A N/A N/A N/A · N/A N/A NtA ll> ~· ~ (I 

AnchoatSR4 -1.4 (1.0) 0.1 (0.2) 1.0 (0.2) 1.6 (0.2) O.lXU (0.003) 0.002 (0.002) 0.1111 (O.lti4) 2 (I) I (0) I) (I) ClJ I~ 
• Ill 

TA-54, Area G 
(J.) ;; 

<!l 1 
I\) .. _ 

G-1 0.4 (0.3) N/A ~.1 (0.1) 2.3 (0.2) 0.004 (O.liOI) 0.003 (0.001) N/A 6 (I) j (0) 2 (I) 

G-2 ~-· (0.3) N/A 0.1 (0.1) 2.7 (0.3) 0.002 (0.001) O.OOS (0.001) N/A 6 (I) 3 (IJ) 4 (I) 

G-3 I.S (0.4) N/A 0.0 (0.1) 1.9 (0.2) 0.002 (0.001) 0.006 (0.001) N/A 4 (I) 2 (IJ) 3 (I) 

G-4 o.s (0.3) N/A 1.2 (0.2) 4.S (O.S) 0.009 (0.002) o.m9 (0.004) N/A 6 (I) 4 (I) 7 (I) 

G-S 0.8 (0.3) N/A 0.0 (0.1) 3.7 (0.4) 0.013 (0.002) 0.057 (0.004) N/A 7 (I) 3 (0) 6 (I) 

G-6 0.7 (0.3) N/A 0.4 (0.2) 3.7 (0.4) 0.036 (0.003) 0.153 (0.001) N/A 9 (2) 4 (I) 5 (I) 

G-7 0.8 (0.3)' N/A 0.2 (0.1) 4.4 (0.4) 0.016 (0.002) 0.043 (0.003) N/A 6 (I) 5 (I) 6 (I) 

G-8 2.4 (O.S) N/A 0.1 (0.1) 3.0 (0.3) 0.1119 (0.010) 0.219 (0.011) N/A 5 (I) 2 (ll) 5 (I) 

G-9 0.3 (0.3) N/A 0.1 (0.1) 2.6 (0.3) 0.039 (0.003) 0.026 (0.003) N/A 4 (I) 1 (0) 4 (I) 

~ u 0 
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Table IV-ll. (Coot.) 

· .,..., Tot.l (;IU!Is Gn~s GIU!Is 

:': ·\:.:-. lH "sr tl7cs Unaolum lllpu llt,Wpu 24tAm AlpiUI Uda G11mnu1 
.... ~ . . 

.:· LocaiJoa (oCI/1.)• (pCI/&) (pCI/&) (1'81&) (pCII&) (pCII&) (pCI/g) (pCI/g) lpCIIKl (pCIIKl 

Otlaer Anti (CoiiiJ 
TA-49, Area AB 

AD-I 0.7 (0.3) 0.4 (0.2) 0.2 (0.1) N/A 0.002 (0.001) 0.018 (0.002) -<UJ75 (0.070) 7 (2) 7 (I) -.! (I) 

AU-2 1.3 (0.3) 0.2 (0.2) 0.3 (0.1) N/A 0.030 (0.003) 0.094 (0.006) -<Hl59 (0.069) 7 (2) 7 (I) -J (I) 

AB-3 0.5 (0.3) 0.3 (0.2) 0.6 (0.1) N/A 0.048 (0.004) O.t02 (0.006) -<1.143 (0.073) 9 (2) 6 (I) -I t I) 

AB-4 0.8 (0.3) 0.2 (0.2) 0.3 (0.1) N/A 0.005 (0.001) 0.020 (0.002) -().175 (0.079) 9 (2) 8 (I) -I II) 

AU-4A 0.7 (0.3) 0.3 (0.2) 0.3 (0.1) N/A O.OOS (0.001) 0.026 (0.003) -().116 (0.007) 9 (2) 8 tl) -2 II) 

• - __ ;:~ ·... AD-S 0.9 (0.3) 0.6 (0.7) 0.4 (0.1) N/A 0.002 (0.001) 0.014 (0.002) -().144 (0.073) 8 (2) 6 (I) -3 (I) 

_:·::!< ·~' AU-6 0.9 (0.3) 0.0 (0.2) 0.1 (0.1) N/A 0.001 (0.001) 0.006 (0.001) -().157 (0.077) 7 (I) 6 (I) -3 (I) 
111 

, 

• 

AU-7 3.9 (0.9) 0.3 (0.2) 0.3 (0.1) N/A 0.011 (0.002) 0.010 (0.002) -().147 (0.078) 4 (I) 4 (I) -5 (I) ~ ~: 

All-8 O.S (0.3) 0.2 (0.2) 0.3 (0.1) N/A 0.002 (0.001) 0.006 (0.001) -()_(115 (ll.074) 6 (I) 4 (0) -5 (I) J t' 
:J "' All-9 2.5 (0.6) 0.3 (0.2) -().0 (0.1) N/A 0.000 (0.001) O.WI (0.002) -().176 (0.072) 4 (I) 5 (I) ---4 (I) 3 J 
<ll " 

AU-10 0.9 (0.5) 0.2 (0.2) 0.1 (01) N/A 0.000 (0.001) 0.005 (0.001) -().102 (O.ffi6) 6 (I) 5 (I) --4 II) : "' 
hJ • 

~ AU-II 1.3 (0.3) 0.2 (0.2) 0.1 (0.1) N/A 0.000 (0.001) 0.004 (0.001) 0.~9 (0.~4) 5 (I) 5 (I) -3 (I) ;;, ~! 
~ C: II 

00 -, ) 

-

~ !t~ 
- r 

UackgroWld ~ ~'; 

Slatistiosl ~ ·~ ,,, 
l.imit• - 0.87 0.44 4.4 0.006 0.023 - - - 7 9 w , ; 

•Tritium as triliated water in moisture distilled from sample. 

IlSee Section VIII.D.3, Data llandling or Radiochemical Samples, for an explanation of the presence of negative values. 

cRadioactivity counting uncertainties ( :d standard deviation) are shown in parentheses. 

4NJA means analysis not performed, lost in analysis, or not completed. 

• Average plus 2 standard deviations or measurements in regional samples 1974-19H6 ( l'urt ymun 1987 a). 

- .. - - .. .. - - - - - - 'W ... .. ,.. 

([) ) 
1\.J -~ 

'11111 
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they were not in the expected ratio with 239·2-IOPu values for those stations, which themselves were below the statistical fallout reference level, it is likely that the 238 Pu measurements were analytical anomalies rather than real values. (Neither of the stations showed detectable amounts last year.) None of the stations with detectable amounts in 1991 had detectable amounts in 1992. 
In the off-site perimeter other areas group, the samples from Bayo Canyon contained about twice the 238pu as the statistical fallout reference level. Since the 2.38Pu measurements were not in the expected ratio with 239.24DJ>u values for worldwide fallout, and were below the statistical fallout reference level, it is likely that the measured 238pu level was an analytical anomaly rather than a real value. The sample from Bayo Canyon in 1991 was below the reference level; none of the samples from locations showing slightly elevated levels in 1991 were elevated in 1992. The sample collected from Guaje Canyon in 1992 showed an elevated 90Sr level of 2.9 pCi/g, about three times the statistical reference level for fallout, and a 239.240pu value of0.188 pCi/g, about eight times the statistical reference level for fallout. The 1991 sample from that location showed nothing above the reference levels. There is no known source of contaminants in Guaje Canyon; the only unusual activity has been a substantial amount of earth moving activity due to road construction in Guaje Canyon near where it crosses State Road 4. The sediment sample collected from Water Canyon at the Rio Grande (Table IV-21, Perimeter S'tations, Other Areas) showed an unexpected and unexplainable level of tritium (14.7 nCi/L). No known source occurs upstream. Further analyses will be conducted in 1993. 

Additional special sediment samples were again collected from Chaquehui Canyon near its confluence with the Rio Grande during the White Rock Canyon sampling trip in October 1992. The sample from the routine sampling location closest to the Rio Grande showed no detectable activity. However, the moisture distilled from four samples coiJected funber up the canyon contained measurable tritium that was comparable to the levels originally seen in the fall of 1991 and from a special resampling in February 1992. The October 1992 results included 3.0 nCi/L in the sample coiJected immediately upstream of the location where flow from Spring 9Ajoins the Chaquehui channel, 1.5 nCi/L in the sample collected several hundred feet further upgradient (where the channel first reaches the cliff face), 1.1 nCi/L in the sample collected just below Doe Spring, and 7.5 nCi/L in the sample coJJected just above Doe Spring. 
For comparison, the 1991 routine sediment sample collected from Chaquehui Canyon at its confluence with the Rio Grande in White Rock Canyon contained 28 nCi/L tritium in moisture distilled from the sediment. Because of this unexpected anomaly, the location was resampled in February 1992 as soon as weather bad warmed sufficiently to melt snow and permit biking into White Rock Canyon. That second sample also showed above background tritium levels, about 5.4 nCi/L Four additional samples were collected funher upstream in Chaquebui Canyon. These four sediment samples bad tritium contents ranging from 'about 0.5 to about 1.1 nCi/L, which, while lower, were still above levels that could be attributed to worldwide fallout. No obvious source could be identified. Water samples collected from Doe Spring and Spring 9A from October 1991 and 1992 showed no tritium levels above the normal detection limits. A potential source could be a known area of tritium-contaminated soil in TA-33, which is located about 3.2 km (2 mi) upgradient in a side drainage to Chaquehui Canyon. However, there is no obvious mechanism to move contaminated soil that far by a run-off event that would not also significantly dilute the tritium in moisture. 

This area wiJJ be investigated in detail under the Environmental Restoration (ER) Program Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) that includes TA-33 (see Section UI.B.l.h). The RF1 Workplan encompassing TA-33, submitted to EPA in May 1992, includes field sampling tasks to belp determine wbCther TA-33 could be the source. 
The results for routine annual sediment samples from two solid radioactive waste areas (fable IV-21) were within tbe range of previous observations. Around Area Gat TA-54, the statistical fallout levels for 238Pu and/or 239.240Pu were exceeded at Stations G-4, G-5, G-6, G-7, G-8, and G-9. The levels are generally in the same range as observed in previous years. Samples from Station G-5 was lower than observed in 1991, wbile the others were higher with those from G-6 and G-8 being seven to ten times the statistical reference level for regional fallout. The 137Cs concentration in the sample from location G-4 was about three times the statistical reference level for regional sediments. 
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Tritium levels in the ~ediment samples around Area G were within the general range observed in soils and sediments, with the exception of the sample from G-8 that showed 2.4 nCi/L. However, even that sample did not repeat the anomalously high levels seen in 1990 (EPG 1992). 
Around Area AB at TA-49, worldwide fallout levels of 238Pu and/or 239.2 40pu were exceeded at stations AB-2. AB-3, AB-4, and AB-4A. These areas have shown elevated levels in previous years and are believed to be associated with known surface contamination incidents related to liydronuclear experiments conducted at the site between 1959 and 1961 (Purtymun. 1987b). 
Three off-site perimeter soil samples and eight on-site samples contained 238Pu or 239.240Pu levels that ranged from slightly above to up to three times the statistical worldwide fallout reference level. While the levels were generally within the ranges of values seen previously, the number of samples is higher than seen in either 1990 or 1991 for no apparent reason. These samples with seemingly high levels are presumed to reflect nonnal variability as there were no known atmospheric releases; alternatively, they may reflect the deposition of plutonium from historical airborne releases in the earlier years of the Laboratory's operation. Two regional samples (collected at Cochiti and near Santa Cruz) contained elevated levels of 238Pu, and one (from Otowi) showed an elevated level of 239.240J>u up to twice the regional statistical reference level. Since the samples from Cochiti and Santa Cruz contained rations of 238Pu and 239,240pu that do not reflect worldwide fallout levels and because their 239.240Pu levels were below the statistical reference level, it is likely that the 238pu measurements were analytical anomalies rather than real values. The levels in the sample from Otowi were almost identical to those seen in 1991 and were in the proportion expected for worldwide fallout. 

Uranium levels in the perimeter and on-site locations contain higher concentrations of natural uranium than other regional stations in northern New Mexico because the soils are derived from the Pajarito Plateau's volcanic rocks whose natural uranium contents are higher than average. The uranium levels are in the same range as those previously measured. 

b. Nonradioactive Constituents. Soils and sediments from the known radioactive effluent release areas were analyzed for trace metals. These analyses, made to begin establishing a data base of results comparable to those reported by other agencies such as the USGS, are meaningful for accounting for geochemical processes. Results for the sediment samples collected in 1992 are presented in Table IV-22. None of the results show any indication of any significant accumulations of metals above what can be attributed to natural concentrations. The results of the 1992 soil sampling program are included in Table IV-23. Samples from previous years were analyzed using the EPA's Toxicity Characteristic Leaching Procedure (TCLP) to detennine whether any sediments or soils exceeded the criteria for hazardous waste. None of the samples exceeded or even approached these criteria. Sediments from the other locations were also analyzed in 1992 for the full suite of trace metals in 1992 (Table IV-22). (Sediments from the perimeter locations in White Rock Canyon were first analyzed for specific metals in 1991.) None of the results indicate significant accumulations of metals above. what can be attributed to natural concentrations. The measurements repeated in 1992 generally yielded results comparable to those obtained in 1991. 
4. Long· Ten11 Trends. 

The concentrations of radioactivity in sediments from the Acid, Pueblo, and Los Alamos canyons that are or may be transported off-site were studied extensively about 10 years ago as part of the Fonnerly Utilized Sites Remedial Action Program and are fully documented (ESG 1981). Data gathered from selected locations as part of a routine monitoring program indicate that the concentrations of radio nuclides in drainage sediment have been relatively constant at each location since 1980. The total plutonium concentrations ( 238Pu and 239.240pu) observed since 1980 in sediments at four indicator locations are shown in Figure IV-12. The first location is Acid Weir, the location in Acid Canyon near its confluence with Pueblo Canyon where the highest concentrations are typically observed. This location is on Los Alamos County property and effectively integrates the mobile sediments from all of Acid Canyon. The second location is Pueblo Canyon at State Road 502, just upstream of the confluence with Los Alamos Canyon. This location is on DOE land and reflects levels just prior to off-site transport of sediments. The third location is Los Alamos Canyon at Totavi, located on San Ildefonso Pueblo, which represents the first off-site point. The fourth location is Los Alamos Canyon at Otowi, also located on San Ildefonso Pueblo, which reflects sediment concentrations at the point where they enter the Rio Grande. 
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Table IV·ZZ. Total Recoverable Trace Metals from Sediments (J,.Lgig)• 

Stations 

OFF-SITE STATIONS 
REGIONAL STATIONS 

Rio Chama at Chamita 

Rio Grande at Embudo 

Rio Grande at Otowi 

Ag AI As 

cl.Ob ~.350.0 .2.()J 

<1.0 4.400.0 2.60 

<1.0 2.930.0 0.88 

< 1.0 11.300.0 1.84 
~lAc N!A N!A 

< 1.0 3.560.0 1.27 

B 

30.2 

102.0 

<20.0 
7.0 

N!A 

2l.l 

Ba 

255.0 
417.0 

158.0 
215.0 
~!A 

141.0 

Be Cd Cr 

0.65 <0.6 10.0 

0.59 <0.6 12.0 

0.21 <0.6 3.3 

0.67 <1.0 12.0 

N!A N/A N/A 

0.27 <0.6 4.2 

Co Cu Fe 

5.63 4.8 2.100.0 

13.00 7.4 2.500.0 

5.47 <2.0 380.0 

6.00 12.0 12.600.0 

N!A N!A N!A 

3.82 <2.0 1.500.0 

* 
Hg 

<0.01 
<0.01 

<0.01 
003 

SA 

<0.01 

Rio Grande at Frijoles 

Rio Grande at Cochiti 

Rio Grande at Bernalillo 

Jemez River <1.0 4,780.0 4.:!6 <20.0 260.0 0.60 <0.6 6.5 4.50 4.6 1.500.0 <0.01 

Rio Grande In White Rock Canyon 

RioGrandeatSandia <1.0 

Rio Grande at Mortandad < 1.0 

Rio Grande at Pajarito < 1.0 

Rio Grande at Water Canyon <1.0 

Rio Grande at Ancho < 1.0 

Rio Grande at Chaquehui <1.0 

PERIMETER STATIONS 

RadiotKiive E/flwnl R~kase Anas 

Add-Pueblo Canyon 

Acid Weir <1.0 

Pueblo 1 <1.0 

Pueblo2 <1.0 

7,800.0 

6.100.0 
8.600.0 
8.500.0 

3.800.0 
4.000.0 

1.90 
1.75 

1.66 
2 . .23 

1.39 

1.31 

5.720.0 0.94 

5,940.0 1.02 

5,920.0 0.35 

DP-Los Alam011 Canyoa 

Los Alamos at Totavi 

Los Alamos at LA 2 

Los Alamos at Otowi 

<1.0 7,140.0 0.63 

<1.0 5,730.0 0.36 

<1.0 5,470.0 0.32 

OtlurAnu 

Guaje atSR4 

BayoatSR4 

Sandia at Rio Grande 

<1.0 5,470.0 0.47 

<1.0 5,920.0 0. 73 

<1.0 2.300.0 0.57 

Canada Ancha at Rio Grande <1.0 3,500.0 1.88 

Pajarito at Rio Grande <1.0 1.300.0 0.32 

Water Canyon at Rio Grande <1.0 2.000.0 0.61 

Ancho at Rio Grande <1.0 840.0 0.28 

Chaquehui at Rio Grande <1.0 4.700.0 2.11 

Frijoles at Park Headquarters <1.0 6,200.0 0.21 

Frijoles at Rio Grande <1.0 2.500.0 0.30 

Mortandad Canyon on San lldeCoaso Pueblo 

Mortandad A-6 <0.6 9,200.0 2.04 

Mortandad A· 7 <0.6 3.200.0 1.02 

Mortandad A-8 <0.6 6.200.0 1.48 

MortandadatSR4(A·9) cl.O 7,100.0 0.78 

Mortandad at A-10 <0.6 8,900.0 1.56 

Mortandad at 

Rio Grande (A·ll) <1.0 3,600.0 0.75 

6.3 
5.0 
8.5 
6.8 
3.8 

3.1 

<20.0 

<20.0 
<20.0 

30.7 

<20.0 
33.2 

<20.0 

<20.0 

3.7 

2.8 
1.6 

3.1 

1.S 

4.4 

<20.0 

1.9 

5.7 

5.0 

3.4 

<20.0 
5.0 

3.5 

175.0 

152.0 
175.0 
185.0 
87.0 

139.0 

34.0 

34.0 
33.0 

56.0 

37.0 

13.0 

45.0 

87.0 

27.0 
69.0 

11.0 

31.0 
9.2 

150.0 

20.0 

21.0 

71.0 

24.0 
57.0 

69.0 

88.0 

0.53 0.3 :!6.0 

0.49 < l. 0 8.5 

0.56 <1.0 9.0 

0.67 < 1.0 9.5 

0.36 < 1.0 4.3 

0.41 <1.0 5.7 

0.33 <0.6 

0.41 <0.6 

0.32 <0.6 

2.6 

2.2 
1.6 

4.50 6.2 10.000.0 

4.20 6.2 10.000.0 

5.00 8.0 10.300.0 

4. 70 9.5 11,000.0 

2.50 <5.0 5.600.0 

3.20 <5.0 6.900.0 

4.05 <2.0 

2.83 3.6 

3.00 2.1 

1.200.0 
1.100.0 

750.0 

0.57 <0.6 

0.32 <0.6 

0.17 <0.6 

6.1 13.10 4.3 2.880.0 

1.720.0 

530.0 
3.0 6.55 6.8 

1.1 4.69 <2.0 

0.34 <0.6 2.7 

0.38 <0.6 6.6 

0.43 <1.0 12.0 

0.34 <1.0 3.6 

0.16 <1.0 2.3 

0.29 <1.0 2.0 

0.11 <1.0 <0.5 

0.49 <1.0 6.5 

0.25 <0.6 0.9 

0.30 <1.0 2.8 

0.81 <0.8 6.5 

0.40 <0.8 2.3 

0.60 <0.8 4.3 

0.51 <0.6 4.5 

0.70 <0.8 7.5 

2.99 2.4 620.0 

4.30 5.5 1,400.0 

6.00 <5.0 18.300.0 

2. 70 <5.0 5,500.0 

1.30 1.0 3.100.0 

1.90 <5.0 5,300.0 

<0.50 c5:o 
4.00 8.0 

2.17 <2.0 

1.50 <5.0 

3.50 6.0 

1,700.0 

7.900.0 

850.0 
5,600.0 

8.900.0 

2.00 . 2.2 7.200.0 

2.80 3.9 7, 700.0 

6.14 2.2 2.7~0.0 

5.00 3.2 10.500.0 

48.0 0.38 <1.0 7.7 3.90 12.0 11,000.0 

•Data on additional trace metals from sediments are presented beginning on page IV -53. 
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0.03 

0.02 

0.02 
om 
0.02 

<0.02 

0.02 

0.01 

<0.01 

<0.01 

<0.01 
<0.01 

<0.01 
<0.01 

0.02 

<0.02 
0.03 

0.02 

<0.02 

<0.02 

<0.01 
0.02 

0.04 

<0.02 
<0.02 

<0.01 

<0.02 

0.04 



c 
Los Alamos National Laboratory 
Enwonmental Surveillance 1992 

Tahle IV-22. (Cont.) 

Stations Ag AI As 

ON-SITE STATIONS 
Radioactivt! EfjlUt!nt Relt!ase Areas 

Acid-Pueblo Canyon 
Hamtlton Bend Spring <1.0 6.250.0 

5.590.0 
6,340.0 

0.38 
0.78 

1.01. 

Pueblo 3 <1.0 
Pueblo at SR 4 <1.0 

DP-Los Alamos Canyon 
DPS-1 <1.0 6,480.0 

6,000.0 

5,740.0 

5,220.0 
6,030.0 
6,280.0 

5,930.0 
5,740.0 

0.96 

0.82 

1.18 

0.70 

0.54 
1.33 

0.68 

0.45 

DPS-4 <1.0 
Los Alamos at Bridge <1.0 
Los Alamos at LA0-1 <1.0 
Los Alamos at GS·l <1.0 
Los Alamos at LA0-3 <1.0 
Los Alamos at LA0-4.5 <1.0 
LosAJamosatSR4 <1.0 

Mortaadad Canyon 
Monandad near CMR 
Monandad WGS-1 
Monandad at GS-1 
Monandad at MC0-5 
Monandad at MC0-7 
Monandad at MC0-9 
Monandad 

at MC0-13 (A·S) 

Otht!rAna.r 
Sandia at SR 4 

<1.0 4,800.0 0.88 
<1.0 5,560.0 1.32 
<1.0 6,300.0 0.75 
<1.0 5,620.0 0.42 
<1.0 6.570.0 0.66 
<1.0 5.800.0 1.18 

<1.0 5,900.0 0.99 

<1.0 5, 730.0 0.47 
Canada Del Buey at SR 4 <1.0 6.550.0 0.69 
Pajarito at SR 4 N/A N/A N/A 
Potrillo at SR 4 < 1.0 6,350.0 1.06 
Fence at SR 4 N/A N/A N/A 
Water at SR 4 <1.0 5,710.0 0.50 
Indio at SR 4 N/A N/A N/A 
Ancho at SR 4 <1.0 6,.300.0 0.49 

TA-54, Ana G (Data was not analyzed 1n CY92) 
TA-49, Area A8 

AB·1 
AB·2 
AB·3 
AB-4 
AB-4A 
AB·5 
AB-6 
AB·7 
AB-8 
AB-9 
AB-10 
AB-11 

<1.0 6,160.0 3.36 
<1.0 6.260.0 3.31 
<1.0 6,260.0 1.15 
<1.0 6,080.0 3JJ7 
<1.0 6.540.0 2.69 
<1.0 6,370.0 2.19 
<1.0 6.290.0 2.94 
<1.0 5,870.0 1.43 
<1.0 6,550.0 3.04 
<1.0 7,300.0 1.42 
<1.0 7.160.0 1.71 
<1.0 6,160.0 2.32 

B 

<20.0 

20.7 

23.4 

<20.0 

<20.0 

<20.0 

37.0 

<20.0 

<20.0 

20.0 

<20.0 

<20.0 

23.4 

<20.0 

<20.0 

<20.0 

34.7 

118.0 

<20.0 

<20.0 

N/A 
22.1 

N/A 
25.1 

N/A 
.63.0 

14.9 

15.9 

11.5 

21.7 

20.6 

19.2 

25.2 

28.9 

18.5 

20.5 

30.7 

6.2 

Ba 

34.0 

49.0 

92.0 

28.0 

32.0 

84.0 

43.0 

38.0 
33.0 

39.0 

24.0 

85.3 

62.0 

24.0 

14.0 

12.0 

60.0 

44.0 

29.0 

53.0 

N/A 
60.0 

N/A 
35.0 

N/A 
28.0 

550.0 
520.0 

344.0 

489.0 

426.0 

293.0 

511.0 
494.0 

339.0 

423.0 

380.0 

462.0 

Be Cd 

0.43 <0.6 
0.51 <0.6 
0.67 <0.6 

0.45 <0.6 
0.46 <0.6 
0.53 <0.6 
0.34 <0.6 
0.30 <0.6 
0.42 <0.6 
0.52 <0.6 
0.34 <0.6 

0.34 <0.6 
0.50 <0.6 
0.40 <0.6 
0.34 <0.6 
0.24 <0.6 
0.70 <0.6 

0.67 <0.6 

0.43 <0.6 

0.42 <0.6 
N/A N/A 
0.62 <0.6 

N!A N!A 
0.48 <0.6 

N/A N/A 
0.48 <0.6 

2.20 <0.8 
2.40 <0.8 

2.00 <0.8 

2.60 <0.8 

2.30 <0.8 
1.90 <0.8 

2.00 <0.8 

1.80 <0.8 

2.00 <0.8 

2.30 <0.8 

2.30 <0.8 

2.40 <0.8 

•Data on additional trace metals from sediments are presented beginning on page IV-54. 

Cr 

2.4 

2.4 

13.0 

2.3 

2.4 

6.6 

3.4 

2.8 

2.6 

2.7 

1.8 

7.0 
3.6 

3.1 

1.5 
1.2 
3.1 

3.1 

6.6 

2.8 
N!A 
5.0 

N/A 
2.4 

N/A 
3.6 

25.0 
28.0 

12.5 

29.0 

23.0 

18.0 

22.0 

23.0 

12.0 

37.0 

25.0 

40.0 

Co Cu 

2.09 3.6 
6.83 3.4 
7.11 4.4 

3.21 <2.0 
2. 73 <2.0 
7.11 7.0 
3.33 2.8 
2.57 6.4 
6.10 3.5 
5.16 5.0 
5.11 4.3 

3.28 4.7 
5.55 3.4 
4.95 <2.0 

1.34 <2.0 
2.88 4.5 
7.14 6.4 

1.70 18.0 

2.27 2.2 
4.91 <1.0 
N/A N/A 
7.74 4.2 

N/A N/A 
2.29 <2.0 
N/A N/A 
2.60 <2.0 

8.35 9.0 
12.40 8.0 

9.00 <6.0 

8.50 <6.0 
8.70 <6.0 

7.70 <6.0 
10.60 <6.0 
9.20 <6.0 

5.80 <6.0 

9.20 <6.0 
10.20 <6.0 
10.30 <6.0 

Fe 

1.130.0 
1.220.0 

2.300.0 

1.100.0 
700.0 

2.500.0 
1.200.0 

810.0 

1.300.0 
1.130.0 

1.100.0 

970.0 

760.0 
1,100.0 

740.0 
920.0 

1.080.0 

500.0 

1.800.0 

2.400.0 

N/A 
2.610.0 

N/A 
1.500.0 

N/A 
600.0 

1,870.0 

2.050.0 

1,720.0 
2.050.0 

1.930.0 

2,000.0 

2.030.0 

2.040.0 

1,650.0 

3,100.0 

3.600.0 
3,810.0 

* 
HI! 

<00! 

<0.0! 

<0.0! 

<0.0! 

<0.01 

O.Ql 

<0.01 

<0.01 

<0.01 

<0.01 
<0.01 

<0.01 

<0.01 

0.05 
<0.0! 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

NiA 

<0.01 

N!A 

<0.01 

NiA 

<0.01 

0.02 

0.02 

<0.01 

0.02 

0.02 

O.DI 
O.Ql 

<0.01 

O.QI 

<0.01 

0.01 

0.02 

J 
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Table IV -22. (Cont.) 

Station 

OFF-SITE STATIONS 
REGIONAL STATIONS 

:'.In 

Rio Chama at Chamita :?.14.0 
Rio Grande at Embudo 249.0 
Rio Grande at Otowi 76.0 
Rio Grande at Frijoles 270.0 
Rio Grande at Cochiti N/A 
Rio Grande at Bernalillo 155.0 
Jemez River 360.0 

RJo Grande lD White Rock Canyon 
Rio Grande at Sandia 230.0 
Rio Grande at Mortandad 160.0 
Rio Grande at Pajarito 220.0 
Rio Grande at Water Canyon 250.0 
Rio Grande at Ancho 150.0 
Rio Grande at Olaquehui 152.0 

PERIMETER STATIONS 
Rflllioccli-le EJJiwltl Rekase Anru 

Add-Pueblo Canyoa 
Acid Weir 
Pueblo 1 
Pueblo2 

DP-Los Alama. Canyoa 
Los Alamos at Totavi 
Los Alamos at LA 2 
Los Alamos at Otowi 

Otlu!rAnas 

156.0 
317.0 
193.0 

159.0 
278.0 
56.0 

Mo 

<0.30 
<0.30 
<0.30 
<1.00 
NtA 

<0.30 
<0.30 

<1.00 
<1.00 
<1.00 

<1.00 
<1.00 
<1.00 

<0.30 
0.40 

0.50 

<0.30 
0.40 

<0.30 

Nl 

989 
!0.00 
2.66 
9.!0 
N/A 
5.70 
8.23 

22.00 
6.00 
9.00 
6.70 
4.00 
4.00 

2.70 

1.50 
1.70 

14.90 
12.00 
5.96 

Guaje at'SR 4 · · · · 164'.0 · <0.30- · 3.07' 
Bayo at SR 4 170.0 <0.30 9.80 
Sandia at Rio Grande 320.0 <1.00 8.00 
Canada Ancha at Rio Grande 130.0 <1.00 5.30 
Pajarito at Rio Grande 50.0 <1.00 <2.00 
Water Canyon at Rio Grande 179.0 <1.00 2.00 
Ancho at Rio Grande 47.0 <1.00 <2.00 
Chaquehui at Rio Grande 228.0 4.00 6.00 
Frijoles at Park Headquarters 94.0 <0.30 1.50 
Frijoles at Rio Grande 128.0 <1.00 <2.00 

Mortandad Caayoa on Saa lldeCoaso Pueblo 
Mortandad A-6 348.0 <1.20 4.30 
Mortandad A-7 
MortandadA-8 
Mortandad at SR 4 (A-9) 
Mortandad at A-10 
Mortandad at 
Rio Grande (A-ll) 

309.0 

2920 
373.0 

382.0 

187.0 

<1.30 
<1.20 
<0.30 
<1.20 

<1.00 

1.60 
3.30 

8.84 
5.90 

7.00 

Pb 

7.0 
9.0 
4.0 
6.0 

NIA 

4.6 
7.6 

7.0 
32.0 
6.0 
5.0 
4.0 

5.0 

29.0 
17.0 
7.0 

23.0 
5.0 
3.3 

6~0 

8.0 
3.0 
2.0 
2.0 
4.0 

1.0 
5.0 
4.0 

3.0 

16.5 
5.9 

10.0 

9.0 
8.0 

1.5 

Sb 

<3.00 
<3.00 
<2.00 
<0.05 

NIA 

<2.00 
<2.00 

<0.05 
<0.05 
<O.OS 
<0.05 
<O.OS 

<O.OS 

<2.00 
<3.00 
<2.00 

<3.00 
<3.00 
<3.00 

<2.00 

<2.00 
<0.05 
<0.05 

<0.05 

<0.05 

<0.05 
<0.05 

<2.00 
<0.05 

<6.00 
<6.00 
<6.00 
<2.00 
<6.00 

<O.OS 

Se 

0.28 
<0.20 
<0.20 
0.37 
NIA 

<0.20 
0.23 

0.25 
0.20 
0.23 

<0.20 

<0.20 
0.26 

<0.20 
<0.20 
<0.20 

<0.20 
<0.20 
<0.20 

Sn Sr 

20.0 85.0 
17.0 47.0 
8.0 19.0 

12.0 99.0 
NIA NIA 
10.0 64.0 
21.0 48.0 

12.0 75.0 
11.0 63.0 
11.0 82.0 
13.0 83.0 
9.0 37.0 
9.0 39.0 

n v 

<6.00 25.0 
<6.00 28.0 
<6.00 11.0 
0.08 27.0 
NIA NIA 

<6.00 11.0 
<6.00 14.0 

0.10 21.0 
<0.04 22.0 
0.08 22.0 
0.09 24.0 
0.05 12.0 
0.07 16.0 

7.0 
8.3 
8.0 

11.0 <6.00 
9.0 <6.00 

15.0 <6.00 

5.8 

7.0 
4.7 

13.0 41.0 <6.00 12.0 
9.0 20.0 <6.00 4.4 
3.4 3.3 <6.00 2.7 

. <0.20 .. 8.2 
<0.20 13.0 
<0.20 10.0 

25.0 <6.00 s.s 
39.0 <6.00 15.0 
13.0 <0.04 43.0 
22.0 <0.04 12.0 0.26 7.0 

<0.20 6.0 
<0.20 6.0 
<0.20 7.0 

0.38 9.6 
<0.20 6.0 
<0.20 7.1 

<0.20 16.0 
<0.20 14.0 
<0.20 15.0 
<0.20 10.0 
<0.25 15.0 

0.28 12.0 

3.7 <0.04 5.0 
5.0 0.04 . 6.0 
3.4 <0.04 2.7 

65.0 0.07 16.0 
15.0 <6.00 2.0 
7.0 <0.04 6. 7 

14.0 <2.00 11.6 
3.9 5.00 4.0 
9.6 2.60 8.9 

16.0 <6.00 12.0 
16.0 <12.00 17.0 

16.0 <0.04 21.0 

Zn 

26.0 

40.0 

10.0 

32.0 
NIA 

14.0 

28.0 

26.0 
23.0 
27.0 
29.0 
15.0 

18.0 

35.0 
47.0 
38.0 

47.0 

24.0 

8.0 

21.0 
22.0 
44.0 

13.0 

13.0 
23.0 
6.0 

25.0 
9.0 

25.0 

43.0 
45.0 

35.0 

35.0 

36.0 

32.0 

. ., 

. ., 
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Table IV -22. (CoaL) 

Stadoa Ma Mo 

ON-SITE STA nONS 
RadiotJctiY• E/JIMIIII ll•lea• A.nu 

Add. Pueblo ea.,_ 
Hamilton Bend Spring 
Pueblo3 

Pueblo at SR 4 

DP-t.o. AJaaao. Cuyoa 
DPS·l 
DPS-4 
l..m Alamoaat Bridge 
l..m Alamoaat U0-1 
l..m Alamoaat GS-1 
Los Alamoaat U0-3 
Los Alamoaat U0-4.5 
l..m Alamoaat SR 4 
Mo~Cuya. 

Morundad near CMR 
Morundad W GS-1 
Morundad at GS-1 
Morundad at MCO·S 
Morundad at MCO· 7 

170.0 <0.30 
240.0 <0.30 
646.0 0.30 

164.0 Q).JO 

154.0 Q).JO 

312.0 0.33 
209.0 0..50 
120.0 <0.30 
143.0 0.50 

189.0 0.50 

76.0 0.35 

132.0 <0.30 
233.0 0.60 
285.0 0.90 
107.0 <0.30 
158.0 o . .s 

Nl 

3.12 
9.21 
9.35 

3.25 
2..50 
7.61 
4.40 
2.98 
3.80 

6.30 
6.39 

4.95 

5.61 

6.96 

2.12 
1.8.5 

Mort.and.ld at MC0-9 320.0 0..50 6.87 

Morundad at MC0-13 ( A·S) 275.0 0. 70 <2.00 

OIMrA.INI 
Sandia at SR 4 347.0 0.60 2.84 

Canada Del Buey at SR 4 268.0 <0.30 7.56 
Pajarito at SR 4 N/A N/A N/A 

Potrillo at SR 4 304.0 0 . .50 9.89 

Fence at SR 4 N/A N/A N/A 

Waterat SR 4 115.0 <0.30 4.27 

Indio at SR 4 N/A N/A N/A 

Ancbo at SR 4 262.0 0.60 <2.00 

TA-54, Area G (Data wu DOt aaaly1ild Ia CY9l) 

TA-49, Area AB 
AB-1 
AB-2 
AB-3 
AB-4 

4'».0 <7.0 

5-40.0 c7.0 

396.0 
444.0 

491.0 
444.0 
524.0 

c7.0 
<7.0 
<7.0 

<7.0 
c7.0 

10.10 

13.70 

8.40 
11.20 
10.20 
9.40 

11.50 

Pb Sb 

6.0 . <2.00 

8.0 <.3.00 

60.0 <3.00 

15.0 <2.00 

11.0 <2.00 
28.0 <2.00 
11.0 <2.00 
7.0 <3.00 

12.0 <2.00 
14.0 <3.00 
5.0 <3.00 

24.0 <3.00 
15.0 <.3.00 
5.0 <3.00 

5.0 <2.00 
<3.0 <2.00 
11.0 <2.00 
12.0 <3.00 

12.0 <2.00 

7.0 <2.00 
N/A N/A 

9.0 <.3.00 

N/A N/A 

11.0 <3.00 

N/A N/A 

11.0 <3.00 

30.0 

30.0 
<24.0 

34.0 

28.0 
<24.0 

31.0 

3.00 

8.00 

<2.30 
<2.00 

<2.30 
<2.30 
<2.30 

AB-4A 

AB·S 
AB-6 
AB-7 
AB-8 
AB-9 
AB-10 
AB-11 

412.0 <7.0 

355.0 <7.0 

565.0 <7.0 

504.0 <7.0 

661.0 <7.0 

11.30 <24.0 4.00 
<2.30 
<2.30 

<2.30 

<2.30 

9.00 27.0 

13.60 <24.0 

14.30 <24.0 

16.20 26.0 

• Analysis by EPA Method 3051 for trace metals. 

Se Sn Sr 

<0.20 8.2 13.0 
<0.20 10.0 14.0 

<0.20 14.0 38.0 

<0.20 8.4 9.3 
<0.20 6.0 8.0 

<0.20 10.0 23.0 
<0.20 7.2 18.0 
<0.20 7.0 18.0 
<0.20 8.0 11.0 
<0.20 9.0 16.0 
<0.20 8.0 13.0 

<0.20 8.4 25.6 
<0.20 12.0 23.0 
<0.20 9.0 4.6 
<0.20 7.0 4.1 
<0.20 5.0 2.6 
<0.20 9.0 10.0 
<0.20 11.0 8.0 

<0.20 8.0 8.4 

<0.20 8.0 16.0 
N/A N/A N/A 

<0.20 12.0 13.0 

N/A N/A N/A 

<0.20 10.0 30.0 
N/A N/A N/A 

<0.20 16.0 16.0 

TI v 

<6.00 4.5 

<6.00 58 

<6.00. 12.0 

<6.00 4.5 
<6.00 4.2 
<6.00 13.0 
<6.00 6.2 
<6.00 5.2 
<6.00 5.8 
<6.00 5.3 

<6.00 2.9 

<6.00 7.4 
<6.00 8.0 
<6.00 3.7 
<6.00 2.2 
<6.00 2.0 
<6.00 7.0 
<6.00 6.1 

<6.00 8.0 

<6.00 7.0 
N/A N/A 

<6.00 13.0 

N/A N/A 

<6.00 4.6 

N/A N/A 

<6.00 11.0 

0.28 <3.0 145.0 <5.00 50.0 

0.28 <3.0 140.0 <5.00 56.0 

<0.20 63.0 101.0 
0.24 78.0 135.0 

<0.20 64.0 103.0 

0.22 53.0 47.0 

0.23 67.0 119.0 

<4.00 32.0 
<4.00 51.0 

<4.00 47.0 

<4.00 40.0 

<4.00 47.0 

<0.20 67.0 204.0 <4.00 47.0 
<0.20 69.0 78.0 <4.00 26.0 

0.20 86.0 230.0 <4.00 79.0 

<0.20 76.0 152.0 <4.00 63.0 

<0.20 90.0 161.0 <4.00 112.0 

II Less than symbol ( <) means measurement was below the specified detection limit of the analytical method. 

c N/A means analysis not performed, lost in analysis, or not completed. 

IV-54 

Zn 

28.0 

17.0 
100.0 

32.0 
:!5.0 

45.0 
29.0 
20.0 

41.0 
38.0 
15.0 

64.7 
31.0 
23.0 
16.0 
12.0 
39.0 

31.0 

69.0 

22.0 
NIA 

45.0 

NIA 

22.0 
NIA 

Sl.O 

42.0 

78.0 
96.0 

48.0 

so.o 
S5.0 

45.0 
37.0 
60.0 
66.0 

66.0 
90.0 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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J Table IV-23. Total Recoverable Trace Metals In Soils (j..lg/g)8 

1 • () Statio as Ag AI As B Ba Be Cd Cr Co Cu Fe Hg 
OFF-SITE STATIONS 

t REGIONAL STATIONS 
Rio Chama <0.01 b 4,940 2.07 19 103 0.55 <0.5 9.0 4.0 5.5 1,650 <0.01 Embudo <0.01 5,090 1.50 23 102 0.70 <0.5 8.0 5.0 7.0 1.560 <0.01 t Otowi <0.01 6,190 0.69 11 91 0.67 <0.5 6.6 4.0 7.0 1.520 <0.01 Santa -Cruz <0.01 5,160 4.70 16 184 1.00 <0.5 16.0 6.0 10.0 2,100 001 Cochiti <0.01 4,910 2.28 15 161 0.70 <0.5 11.0 6.0 9.0 1,840 <0.01 I Bernalillo <0.01 3,930 1.50 20 233 0.70 <0.5 10.0 4.0 8.0 1,450 <0.01 ..f:. Jemez <0.01 4,580 2.37 22 180 0.80 <0.5 10.0 4.0 9.0 1,350 0.02 

.-

PERIMETER STATIONS 

I 
Sportsman Qub <0.01 5,140 1.36 9 70 0.72 <0.5 6.0 5.0 5.0 1,360 <0.01 -. ..:. North Mesa <0.10 5,420 3.23 13 133 1.00 <0.5 11.0 7.0 9.0 1,710 0.01 TA-8 0.30 5,810 2.34 7 83 0.50 <0.5 3.6 4.0 6.5 1,190 0.01 TA-49 <0.01 5,640 3.95 17 193 1.20 <0.5 12.0 8.0 8.0 1,810 0.02 I ~ White-Rock <0.01 6,030 2.48 21 170 1.30 <0.5 11.0 6.0 8.0 1,980 <0.01 Tsanbwi <0.01 6,000 1.01 22 62 1.10 <O..S 3.1 2.4 3.5 1,350 <0.01 ON-SITE STATIONS 

TA-21 N/Ac 5,130 0.00 22 N/A N/A N/A N/A 8.0 N/A 1,570 N/A 
I~ 

EastoCTA-53 <0.01 5,880 2.70 21 82 1.00 <O..S 9.0 2.8 7.0 1,490 0.02 

._;: 

TA-50 0.23 6,290 2.28 24 166 1.20 <0.5 12.0 7.0 7.0 1,930 0.03 1.~ 2-MileMesa <0.01 4,790 3.31 23 112 1.00 <0.5 10.0 4.0 3.4 1,.300 0.01 EastofTA-54 <0.01 6,070 1.34 26 88 0.90 <0.5 6.9 4.0 4.9 1.500 <0.01 , R.Site-RD·E <0.01 4,960 2.18 48 96 0.80 <0.5 9.0 6.0 3.1 1,450 <001 

I~ 
Potrillo-OR <0.10 5,480 2.23 39 116 0.97 <O..S 11.0 7.0 5.8 1,680 <0.01 S.Site <0.01 4,750 2.86 26 114 1.00 <0.5 11.0 4.0 2.9 1,310 <0.01 Near Well DT-9 <0.01 6,320 2.83 32 178 1.40 <O..S 13.0 6.0 7.0 1.870 0.02 NearTA·33 <0.01 5,780 2.00 30 97 1.40 <0.5 12.0 5.0 7.4 1,800 0.01 I Limit for EPA 
·Toxicity Criteria s 5 100 1 s 0.2 • 

L Dar. on additio111l trace mer.ls in soil is p~ated on page IV-56. -; 

' I 
I 
I 
I ., 
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Table IV-23. (Cont.) 

~' Stations Mn 1\fo Ni Pb Sb Se Sn Sr Tl 
I 

v Zn 

OFF-SITE STATIONS I REGIONAL STATIONS 
Rio Olama 171 <0.4 10 8 <2.00 0.~5 1~ 44 <2.0 20.0 Z3 Embudo 257 <0.4 10 12 <2.00 0.39 15 29 <2.0 16.0 27 I Otowi 254 0.7 9 10 2.00 2.10 13 44 4.0 16.0 33 Santa-Cruz 328 <0.4 14 11 2.60 0.68 21 103 <2.0 32.0 43 Cochiti 316 <0.4 12 17 3.00 0.43 17 94 1.3 26.0 37 I Bernalillo 211 0.6 9 11 2.40 0.72 20 265 <2.0 26.0 30 Jemez 412 <0.4 8 21 1.50 0.42 26 41 2.0 21.0 50 

PERIMETER STATIONS 

I Sportsman 0 ub 292 <0.5 7 33 2.00 <2.00 10 19 <2.0 11.0 32 
North Mesa 522 <0.4 10 15 2.00 0.30 13 27 4.0 29.0 34 
TA-8 445 0.4 s 21 <2.00 0.26 10 19 <2.0 94 36 I TA-49 621 0.4 12 19 1.90 0.41 14 36 <2.0 28.0 35 
White-Rock 392 <0.4 11 84 1.90 0.33 13 36 <2.0 21.0 47 
Tsanlcawi 258 0.4 s 22 <2.00 0.20 8 15 <2.0 6.4 23 

I ON-SITE STATIONS 
TA-21 N/A N/A 10 N/A N/A 0.00 N/A N/A N/A N/A N/A 
EastofTA·53 183 <0.4 7 24 <2.00 0.31 13 19 <2.0 16.0 45 

I TA-50 376 <0.4 11 16 <0.07 0.40 16 33 <2.0 28.0 37 
2·Mile Mesa 516 <0.4 7 17 <2.00 0.35 15 29 <2.0 34.0 22 

c: East ofT A-54 324 <0.4 7 18 <2.00 0.22 12 19 <2.0 13.0 41 
R-Site·RD·E 278 <0.4 8 12 <2.00 0.31 13 26 <2.0 24.0 20 I Potrillo-OR 370 <0.4 10 14 <2.00 0.26 14 23 <2.0 23.0 29 
S-Site 482 <0.4 7 14 <2.00 0.27 15 30 <2.0 30.0 23 
Near Well DT-9 348 <0.4 11 16 <2.00 0.38 16 32 <2.0 27.0 40 

I NearTA-33 287 0.6 10 19 <2.00 0.38 15 28 <2.0 20.0 41 
umit for EPA 

Toxicity Criteria s 

I aAnalysis by EPA Method 3051 for toll) recoverable metals. 
trrhe less than symbol(<) mea111 the analysis wu below the specifted detection limit oftbe analytical metbod. 
eN/A means analysis not performed, lost in analysis, or not completed. I 

I 

I 

I 

t I 

I 
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Figure IV·ll. Total plutonium concentrations in sediments. 

!. TraDSport of RadloaucUdes iD Sedlmeats from Surface Rua-0«. 

The major transport of radionuclides from canyons that have ~ceived radioactive effiuents (Acid-Pueblo, DP
Los Alamos, and Mortandad canyoiD) is by surface run-off. Residual radionuclides in tbe emuents may become 
adsorbed or attached to sediment particles in tbe stream channels. Concentrations of radioactivity in the alluvium 
are generally bigbest near the effiuent outfall and decrease downhill in tbe canyon as tbe sediments and radionu
clides are transported and dispersed by other treated industrial effiuents, sanitary effiuents, and surface run-off. 

a. Pueblo-I..GI Alamos Caayoas. Residual radioactivity from past effiuent releases into DP Canyon, upper 
Los Alamos Cuyon, and Add Canyoa is present on sediments in tbose canyons and in Pueblo Canyon downstream 
from Acid Canyon. (See Section IV.D.2 for additional historic infGrmation.) Over the yeam some of that radioac
tivity bas been transported off site into lower Los Alamos Canyon largely by snowmelt and thunderstonn run-off. 

Starting in 1990, increased emuent Oow from the Los Alamos County Bayo sanitary sewage treatment plant 
resulted in flow during most of the year through tbe lower part of Pueblo Canyon and into Los Alamos Canyon. 
This Oow transported some oftbe contaminated sediments out of Pueblo Canyon and into the lower reach of Los 
Alamos Canyon. Tbis effluent-induced Oow from Pueblo Canyon entered Los Alamos Canyon on most days in 
1992 (except between mid-June and early August) and typically extended to a location between Totavi (just east of 
the DOE-San Ildefonso Pueblo boundary) and the confluence of Guaje and Los Alamos canyons. 

Periodic grab samples of effluent and run-off collected from Pueblo Canyon above the confluence with Los 
Alamos Canyon, near State Road 502, were analyzed for radioactivity in solution and in suspended sediments. 

IV-57 
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(Radioactivity in solution refers to the tiltrate that passes through a 0.45-mm-pore-size filter; radioactivity on sus. 

pended sediments refers to the residue reta1ned by the filter.) The samples collected from run-off contained above 

background amounts of cesium, strontium, and plutonium in solution, which was expected in light of the residuals 

from historical releases into Pueblo Canyon. The levels of plutonium detected are shown in Table IV-24, and the 

levels for other radioactive constituents are shown in Table IV-25. These tables also show results of grab samples 

of snowmelt run-off from other canyons; results for these other canyons are discussed in Section IV.E.5.b. 

Concentrations of plutonium in the suspended sediments from Pueblo and Los Alamos canyons were above 

background though the levels were comparable to those seen in previous years. The increased trnnsport of contami

nated sediments from Pueblo Canyon is not having any significant effect on the concentrations of plutonium in 

sediments from lower Los Alamos Canyon (ESG l981). Cum:nt measurements from throughout the region are 

given in Table IV-21; measurements from locations in lower Los Alamos Canyon are shown in Figure IV -12. Run

off from summer thunderstorms and long periods of snowmelt periodically move accumulated sediments from 

lower Los Alamos Canyon into the Rio Grnnde (ESG 1981, Lane 1985). 

The effluent-induced flow will slightly increase the rnte at which contaminated sediments from historical dis

charges in Acid and Pueblo canyons are moved through Los Alamos Canyon to the Rio Grnnde. Theoretical esti

mates (ESG 1981), confirmed by field measurements (see Special Reservoir Sediment Studies and Special Rio 

Grnnde Sediment Study below), predict that the incremental contributions to radioactivity on sediments in Cochiti 

Reservoir resulting from Laborntory operations are small (approximately 10%) relative to the contributions from 

worldwide fallout. The incremental doses accumulated through food pathways (see Section IV.G.3) are well below 

DOE's applicable PDu. 

b. Radloauclides Ia Water ud Sedimeat from Saowmelt Rua-Otr. During the spring snowmelt season. 

grab samples of run-off were collected from severn) other canyons. The analytical results are shown in Tables 

IV-24 and IV-25. These results are for unfiltered samples and represenl total concentrations, both dissolved and 

suspended solids. 

c. Radioauclides Ia Water aad Sedimeat from Mor1aadad Caayoa. Residualrndionuclides are released in 

effluent from the treatment plant at TA-50 into Monandad Canyon (see Table IV-26). The liquid infiltrntes and 

recharges a shallow body of groundwater in the alluvium. This shallow aquifer is of limited extent and lies com

pletely within La born tory boundaries (see Section IV.D.2 and Section VII.S for additional information). Most of 

the rndionuclides in the effluent are adsorbed or bound to the sediments in the channel. 

The sediments and rndionuclides in the stream cbann~lalluvium may be transported when additional effluent 

releases or storm water run-off enters tbe channel. The canyoa's small drain1gc area a ad the capacity of the thick 

unsaturated alluvium to store run-off have prevented transport to the Laboratory boundaries. To further ensure 

containment of sediment transport by major run-off events within Laboratory boundaries, a series of canyon sedi

ment traps was installed in the early 1970s. These trnps are located in Monandad Canyon approximately 2.3 km 

(1.4 mi) upstream of the eastern facility boundary. The trnps are excavated below the prevailing grade of the stream 

channel so that run-off water flows in and is retained temporarily, letting the beavier sediments settle out. When 

one trnp is filled up to tbe level oftbe stream channel, the water flows on to the next trap. Run-off from severn! 

large thunderstorms in late July and early August 1991 filled all three sediment traps to capacity. Results from spe

cial sediment Slmpling conducted after these storms were reported in the 1991 surveillance report (EPG 1993). The 

three sediment traps were excavated during 1992 so that their origin1l sedimcnl retention volumes could be restored. 

No significant thunderstonn run-off events occurred in Monandad Canyon during 1992, and only routine 

samples were collected. 

d. Radloauclldes ia Sedlmeat from Caiiada del Buey. Results of radiochemical an~lyses of 19 extra sam

ples collected from the stream channel of Cinada del Suey are shown in Table IV-27. The samples were collected 

to document conditions prior to tbe release of treated effluents from the Sanitary Wastewater Systems Consolidation 

(SWSC) project. The sampling locations in Canada del Suey extend along the reach parallel to the Laboratory-San 

lldefonso Pueblo boundary (see Figure IV -9). Sample locations CDS-Jl and CDS-K are in Canada del Suey north 

of routine sampling location G-1 and the westernmost portion of Area G. Special sampling locations CDB·A 
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Table IV-24. Plutonium in Surface Waters in 1992 ~ 
Concentration in Concentration in Suspended Total in Solution and 

Location Solution Sus12ended Sediment Sediment Sus12ended Sediment ([!Ci/L) 
and Date :.J9Pu :JSPu :.39pu :JBPu (g/L) :J9Pu :JSPu 90 dissolved 

(pCi/L) (pCLL) (pCi/g) (pCi/g) 

OFF-SITE PERIMETER STATIONS 
Los Alamos Canyon 

Los Alamos at Rio Grande 
03/27 -O.oo5• 0.005 0.010 0.012 0.45875 0.010 0.017 18.2 
04/03 0.050 0.000 2.986 0.040 3.35100 3.036 0.040 1.6 
04/16 0.008 0.008 3.045 0.040 1.06825 3.053 0.048 0.5 

I 
04/24 0.036 -0.008 0.000 0.000 0.17650 0.036 0.000 100.0 

DP-Los Alamos Caayou 
Los Alamos at Totavi 

04/03 -0.010 -0.010 0.069 0.002 0.02925 0.069 0.002 0.0 
Other Ana 

Water Cuyon at SR 502 
04/24 0.005 0.005 0.000 0.000 0.04775 0.005 0.005 100.0 

ON-SITE STATIONS 
Acid-Pueblo Caayou 

Pueblo at SR 502 
03/27 0.000 0.000 0.005 0.000 0.14775 0.005 0.000 0.0 
04/24 0.004 -0.008 1.813 0.017 0.72500 1.817 0.017 0.2 
01126 0.026 0.004 0.120 0.008 0.01275 0.146 0.012 19.0 
08/03 0.052 -0.009 0.092 0.000 0.01625 0.144 0.000 36.1 

~ 09/03 0.011 0.005 0.001 0.000 0.01750 0.012 0.005 93.6 
10/07 0.000 0.009 0.003 0.000 0.02300 0.002 0.009 77.9 
11/18 0.000 0.005 0.001 0.000 0.01750 0.001 0.005 79.0 
12109 0.006 0.005 0.002 0.000 0.02125 0.008 0.005 87.9 

Los Alamoa Cuyon at Omep Bridge 
04/03 0.020 -0.020 0.001 0.000 0.02475 0.021 0.000 93.1 

Pueblo Canyon at Gaging Slation 
04/03 0.020 0.040 0.014 0.000 0.00725 0.034 0.040 81.0 
04/28 0.005 0.013 0.000 0.000 0.04500 0.005 0.013 100.0 
04/28 0.019 0.011 0.000 0.000 0.06800 0.019 0.011 100.0 
05/01 0.004 -0.002 0.000 0.000 0.02400 0.004 0.000 100.0 
05/05 -0.004 0.004 0.013 0.003 0.00500 0.013 0.007 21.1 
05/05 0.013 0.010 0.002 -0.001 0.00475 0.015 0.010 93.8 
05106 -0.004 0.011 0.007 0.001 0.004.50 0.007 0.012 57.3 
05106 0.011 0.017 0.000 -0.001 0.00100 0.011 0.017 100.0 
05/01 0.009 -0.003 -0.003 -0.003 0.00275 0.009 0.000 100.0 

DP·Los Alamel CaaJO• 
Los Ala IDOl aa O.lial Slldoa 1 

04/03 0.020 0.000 0.028 -0.000 0.018.50 0.048 0.000 42.0 
04/28 0.005 -0.002 0.000 0.000 0.00625 0.005 0.000 100.0 
04/28 0.014 -0.019 0.000 0.000 0.00900 0.014 0.000 100.0 
04/28 0.005 -0.005 0.000 0.000 0.00475 0.005 0.000 100.0 
04/29 0.000 -0.005 0.000 0.000 0.00625 0.000 0.000 100.0 
04/29 0.004 0.004 0.000 0.000 0.00450 0.004 0.004 100.0 
04130 0.004 -0.002 0.000 0.000 0.00575 0.004 0.000 100.0 
04/30 0.010 -0.005 0.000 0.000 0.00400 0.010 0.000 100.0 

OS/01 0.032 0.012 0.079 0.158 0.00225 0.111 0.170 15.7 

~ OS/02 0.019 0.027 0.012 0.003 0.00825 0.031 0.030 75.7 

OS/02 0.010 0.008 0.009 0.002 0.00775 0.019 0.010 61.4 

05/03 0.003 -0.003 0.009 0.000 0.00825 0.012 0.000 24.0 
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Table IV -24. (Cont.) 

Concentration in Concentration in Suspended Total in Solution and Location Solution Sus12ended Sediment Sediment Sus12ended Sediment {~Ciiq :JQPu :J8Pu :JQPu :38Pu and Date (giL) 23QPu :38Pu '7c dissolved (pCi!L) (pCi!L) {pCi/g) (pCi/g) 

Los Alamos at Gaging Station 1 (Cont.) 
05!03 0.002 0.000 0.008 0.002 0.00750 0.010 0.002 16.9 05!04 0.017 0.000 0.008 0.000 0.00900 0.025 0.000 67.0 05105 -0.002 0.008 0.009 0.001 0.00575 0.009 0.009 45.2 05!05 0.011 0.002 0.009 -0.001 0.00575 0.020 0.002 58.6 05!06 0.009 0.000 0.010 -0.001 0.00575 0.019 0.000 47.9 05!06 -0.002 0.000 0.012 0.002 0.00525 0.012 0.002 0.0 05/07 0.002 0.005 0.011 0.000 0.00625 0.013 0.005 38.4 05/07 0.000 0.000 0.014 0.001 0.00550 0.014 0.001 0.0 Los Alamos at SR 4 
04/16 0.004 -0.013 0.221 0.014 0.12800 0.225 0.014 1.7 04/24 0.005 -0.010 0.000 0.000 0.03575 0.005 0.000 100.0 Other Areas 

Pajarito Canyon 
04/16 -0.004 0.000 0.000 0.000 0.00925 0.000 0.000 100.0 04/24 0.004 0.009 0.000 0.000 0.00200 0.004 0.009 100.0 

3See Section VIII.D.3, Data Handling of Radiochemical Samples, for an explanation of the presence of negative values. 

Table IV-25. Radioactivity in Spring Run-otT Surface Waten in 199% 

Gross Gross 
Ju IJ7cs Uranium Alpha Beta 

Location (nCVL) (pCi/L) <I!WL> (pCVL) (pCi/L) 

PERIMETER STATIONS OFF-SITE 
Los Alamos Canyon 

Los Alamos at Rio Grande 1.1 (0.7) • 57.4 (150.4) 0.6 (0.1) 1 (2) 8 (2) 
DP-I..os Alamos Canyons 

Los Alamos at Totavi 1.7 (0.4) 164.0 (86.2) < 1.0 (0.0) 1 ( 1) 12 (1) 
Other Areas 

Water Canyon at SR 502 0.8 (0.3) 174.0 (95.0) 0.1 (0.1) 1 (1) 4 (1) 

ON-SITE STATIONS 
Acid-Pueblo Canyons 

Pueblo at SR 502 0.3 (0.6) 28.5 (86.6) 0.1 (0.1. 1 (2) 15 (3) 
Los Alamos Canyon at Omega Bridge 0.1 (0.3) -55.1 (68.9) < 1.0 (0.0) ~ (1) 4 (1) 
Pueblo Canyon at Gaging Station ~.1 (0.3) 68.7 (85.0) < 1.0 (0.0) -1 (1) 17 (2) 

DP-I..os Alamos Canyons 
Los Alamos at Gaging Station 1 2.2 (0.4) -43.1 (61.2) < 1.0 (0.0) 3 (1) 11 (1) 
Los Alamos at SR 4 1.4 (0.6) 35.7 (94.0) < 1.0 (0.0) 0 (1) 4 (1) 

Other Areas 
Pajarito Canyon 0.6 (0.4) 91.4 (125.7) 0.2 {0.1) 1 (1) 5 (1) 

1Radioactivity counting uncertainties (-1 standard deviation) are in parentheses. 
"See Section VIII.D.3, Dara.H;mdling of Radioactive Samples, for an explanation of the presence of negative values. : · .. ~· / 

r:·.~.·- rr. 
1~. f '• 

Gross 
Gamma 
(pCi/L) 

-185 (37t)b 

-214 ( 167) 

-238 ( 167) 

198 (283) 
-262 ( 167) 
-262 (167) 

-381 (167) 
-95 (271) 

-214 (253) 
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t Table IV -26. Quality of Emuent Released from 
theTA-50 Radioactive Uquid Waste Treatment 

I Plant to Mortandad Canyon in 1992 

Activity Mean 

I Released• Concentration 
Radionuclide (mCi) (!!CilmL) 

I; 3H 10,630 5.3 X 1()-4 
82.SS,S9,90Sr t7 8.5 X tQ-7 

137Cs 0.5 2.5 X t()-& 
234U 0.05 2.5 X lQ-9 

I 238Pu 0.32 1.6 X t0-8 
239,240Pu 0.39 2.0 X t0-8 

241Am 0.27 1.3 X t0-8 

I Totalb 10,650 

3 As reponed on DOE Fonn F-5821.1. 

I "Total effiuent volume 1.99 x t071iters. 

I 
Table IV -27. Radiochemical Analyses of Specially Collected Sediment Samples from Canada del Buey 

Total Gross Gross Gross 
JH 137Cs Uranium Z38pg ZJ9,241pu Alpha Beta Gamma ~ I Location (nCVL)• (pCI/g) (!!gig) (pCI/g) (pCI/g) (pCI/g) (pCI/g) (pCilg> 

COB-A 0.5 (0.3)b 0.0 (0.1) 2.4 (0.2) -0.001 (0.002)c 0.000 (0.001) 4 (1) 3 (0.3) 5 ( 1) 

I 
COB-B 1.1 (0.3) 0.2 (0.1) 2.0 (0.2) 0.001 (0.001) 0.002 (0.001) 5 (1) 2 (0.3) 6 (1) 
CDB-C 0.6 (0.3) -0.1 (0.1) 2.1 (0.2) 0.006 (0.002) 0.002 (0.001) 6 (1) 3 (0.4) 5 (1) 
CDB-D 2.5 (0.3) 0.7 (0.2) 3.2 (0.3) 0.001 (0.002) 0.013 (0.003) 7 (1) 3 (0.4) 7 (1) 
CD B-E 1.0 (0.3) 0.5 (0.1) 2.5 (0.2) 0.004 (0.002) 0.020 (0.004) 2 (1) 2 (0.3) 6 (1) 

I CDB-F 0.4 (0.3) 0.9 (0.2) 3.3 (0.3) 0.002 (0.002) 0.030 (0.005) 4 (1) 3 (0.3) 8 ( 1) 
CDB-G 0.7 (0.3) 0.1 (0.1) 3.2 (0.3) 0.006 (0.003) 0.007 (0.003) 7 (2) 4 (0.5) 7 ( 1) 
CDB·H 0.6 (0.3) 0.2 (0.1) 2.7 (0.3) 0.001 (0.003) 0.000 (0.001) 3 (1) 2 (0.3) 6 ( 1) 

I COB-I 0.5 (0.3) 0.0 (0.1) 2.3 (0.2) 0.002 (0.003) 0.005 (0.003) 4 (1) 2 (0.3) 5 (1) 
CDB-J 0.6 (0.3) 0.4 (0.2) 2.7 (0.3) 0.003 (0.002) 0.013 (0.003) 5 (1) 3 (0.4) 3 (1) 
CDB-Jl 0.6 (0.3) 0.2 (0.2) 3.3 (0.3) 0.002 (0.001) 0.005 (0.001) 4 (1) 2 (0.3) 5 (1) 

I 
CDB-K 0.2 (0.3) 0.3 (0.1) 5.8 (0.6) 0.001 (0.001) 0.010 (0.002) 10 (2) 5 (0.6) 7 (1) 
CDB-L 0.2 (0.3) 0.4 (0.2) 2.9 (0.3) 0.005 (0.002) O.ot8 (0.002) 6 (1) 3 (0.4) -2 (1) 
CDB-M 0.1 (0.3) 0.2 (0.1) 3.7 (0.4) 0.029 (0.003) 0.058 (0.004) 5 (1) 3 (0.4) -1 (1) 
CDB-N 0.5 (0.3) 0.3 (0.1) 3.1 (0.3) 0.006 (0.002) 0.017 (0.003) 5 (1) 3 (0.3) 3 (1) 

I CDB-0 0.2 (0.3) 0.1 (0.1) 2.6 (0.3) 0.006 (0.001) 0.006 (0.001) 4 (1) 2 (0.3) 2 (1) 
CDB-P 0.2 (0.3) 0.1 (0.1) 3.2 (0.3) 0.001 (0.001) 0.003 (0.001) 5 (1) 3 (0.3) 3 (1) 
CDB-Q 0.2 (0.3) -{).1 (0.1) 1.9 (0.2) 0.003 (0.001) 0.003 (0.001) 5 (1) 2 (0.3) 1 ( 1) 

I CDB·R 0.1 (0.3) 0.1 (0.1) 1.9 (0.2) 0.003 (0.001) 0.004 (0.001) 2 (1) 1 (0.2) 2 (1) 

Statistical Limit 
of Regional 

I Background 0.87 4.4 0.006 0.023 7.9 

•Tritium as tritiated water in moisture distilled from samples. 

I 
bRadioactivity counting un~rtainties ( :d standard deviation) are shown in parentheses. 
CSee Section VIII.D.3, Data Handling of Radiochemical Samples, for an explanation of the presence of negative values. 
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through CDB-J are located further upstream. Special sampling locations CDB-L through CDB-R extend down
stream, with CDB-M coincident with routine sampling location G-1 and CDB-R located at State Road 4. 

Of the samples collected upstream of potential run-off from Area G, samples from CDB-F showed I eve Is 
slightly exceeding the statistical reference level for worldwide fallout for l37Cs and 239.2~u. Of the samples 
collected downstream, only the sample from CDB-M contained levels exceeding the reference levels for both 2J8Pu 
and 239.240Pu. The values are similar to those seen previou:sly"at routine sampling location G-9. 

6. Special Reservoir Sediment Studies. 

Results of the analyses of the large samples specially collected in 1992 from Abiquiu and Cochiti reservoirs are 
presented in Tables IV-28 and IV-29. The results are similar to those from past years. 

Levels of plutonium and cesium in the sample from the middle station in Cochiti Reservoir slightly exceeded the 
statistically established regional fallout reference levels (Purtymun 1987a). The 239.240Pu level of 0.0377 : 0.0011 
pCi/g was slightly above the reference level of 0.023 pCi/g. The cesium concentration of 0.5 :t 0.1 pCi/g was 
slightly above the reference level of 0.44 pCi/g. The measurements of the other constituents were lower than 
regional statistical reference levels. 

The results of these analyses are best interpreted in conjunction with infonnation from a special study, 
"Plutonium Deposition and Distribution from Worldwide Fallout in Northern New Mexico and Southern Colorado," 
which provides a broader regional context for analyses of reservoir sediments (Purtymun 1990b). This study ana
lyzed the radiochemical constituents of large (1 kg) samples of soils and sediments collected between 1979 and 
1987 from locations in northern New Mexico and southern Colorado. The conclusions of greatest significance to 
interpreting the current samples from Abiquiu and Cochiti reservoirs are (1) the average total plutonium 
concentrations in Cochiti Reservoir are almost identical to the concentrations found in the Rio Grande Reservoir in 
Colorado; (2) reservoirs on the Rio Chama exhibit slightly lower concentrations than those found in the Rio Grande 
Reservoir, and (3) the isotopic ratios of 239,240Pu to 238Pu are essentially the same, with nearly complete overlap of 
the statistical uncertainties, for all of the soil and sediment samples analyzed. These findings are consistent with the 
interpretation that the source of the plutonium at all locations studied is predominantly from worldwide fallout. 

Table IV -28. Radiochemical Analyses or Sediments from Reservoin on the 
Rio Chama and Rio Grande• 

Total Gross 
3H 90sr 137cs Uranium 241Am Alpha 

LocaUon (nCIJL)b (pCI/g) (pCI/g) ( I'J!/g) (pCI/g) (pCI/8) 

Abiquiu Re~rvoir (Rio CluJ1111J) 
Upper 0.3 (Q.3)C 0.2 (0.2) 0.2 (0.1) 2.2 (0.2) -O.Q64d (0.088) 10 (2) 
Middle 0.6 (0.3) 0.1 (0.2) 0.1 (0.1) 1.6 (0.2) -0.038 (0.068) 3 (1) 
Lower 0.2 (0.3) 0.0 (0.2) 0.0 (0.1) 2.3 (0.2) -0.090 (0.076) 5 (2) 

Cochiti Re~rvoit' (Rio Grande) 
Upper -0.4 (0.3) 0.2 (0.2) 0.1 (0.1) 1.2 (0.1) -0.069 (0.081) 3 (1) 
Middle 0.0 (0.3) 0.3 (0.2) 0.5 (0.1) 4.6 (0.5) -0.228 (0.088) 16 (4) 
Lower -0.3 (0.3) 0.0 (0.2) 0.1 (0.1) 1. 7 (0.2) -0.204 (0.082) 

Background 
(1974-1986)• 0.87 0.44 4.4 0.006 

3Samples were collected in June 1992 at Abiquiu and July 1992 at Cochiti. 
lrfritium as tritiated water in moisture distilled from sample. 

4 (1) 

0.023 

cRadioactivity counting uncertainties(:tl standard deviation) are shown in parentheses. 

Gross 
Beta 

(pCI/8) 

4 (0) 
2 (0) 
4: (0) 

2 (0) 
7 (1) 
2 (0) 

Gross 
Gamma 
(pCI/g) 

1,238 (214) 
357 ( 167) 
714 ( 190) 

333 (167) 
1,905 (238) 

476 (167) 

dSee Section VIII.D.3, Data Handling of Radiochemical Samples, for an explanation of the presence of 
negative values. 

ePurtymun (1987a). 
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·~ 
Table IV -29. Plutonium Analyses of Sediments in Reservoirs 

II on the Rio Chama and Rio Grande• 

D8Pu z.J9,U0Pu Ratio 

II (fCi/~ (fCi/~ ('..39,UOPufZ.38Pu) 

Abiquiu Reservoir (Rio Chama) 
1984 i (s) 0.7 (0.4)b 12.7 (6.3) 18 

II 1985 x (s) 0.7 (0.5) 8.8 (0.9) 12 
1986 x (s) 0.3 (0.1) 7.5 (1.7) 25 
1987 .f (s) 0.2 (0.1) 3.8 (3.1) 19 

II 1988 X (s) 0.3 (0.2) 7.5 (2.6) 25 
1989 x (s) 0.2 (0.6) 3.7 (0.4) 18 
1990 .f (s) 0.14 (0.1) 2.6 (1.6) 19 

II 1991 x (s) 0.33 (0.1) 7.2 (2.6) 22 

1992 Upper 0.1 (0.03) 1.84 (0.14) 18 
Middle 0.106 (0.02) 0.23 (0.03) 2 

II Lower 0.044 (0.012) 0.326 (0.036) 7 
x (s) 0.08 (0.03) 0.8 (0.9) 10 

II Cochili Reurvoir (Rio Cham~~) 
1984 x (s) 0.7 (1.1) 19.7 (14.0) 28 
1985 x (s) 1.6 (0.6) 24.1 (7.3) 15 

II 1986 x (s) 1.2 (0.5) 21.2 (6.1) 18 
1987 X (s) 0.8 (0.7) 17.5 (13.8) 22 
1988 x (s) 1.7 (2.3) 21.1 (2.9) 7 

I 1989 x (s) 2.5 (2.3) 49.3 (7.3) 20 
1990 x (s) 1.1 (0.5) 20.9 (10.7) 19 
1991 x (s) 0.2 (0.1) 4.1 (3.4) 21 

' 
1992 Upper 0.054 (0.13) 1.23 (0.07) 23 

Middle 5.5 (0.4) 37.7 (1.07) 7 
Lower 0.2 (0.03) 1.37 (0.09) 7 

I X (s) 1.9 (3.1) 13.4 (21.0) 7 

Baclcground 

I 
(197~1986)C 6.0 23.0 

3Samples were collected in June 1992 at Abiquiu Reservoir and July 1992 at Cochiti Reservoir. 

I 
"Counting uncertainties (z1 standard deviation) are in parentheses. 

cPurtymun (1987a). 

I 
The data from the 1992 plutonium analyses are shown in a long tenn context in Table IV-29. The measurements 

in tbe samples from Cochiti Reservoir have some of the lowest long-tenn means for radionuclide concentration and 
the lowest isotope ratios. The samples from Abiquiu Reservoir bad the lowest concentration ranges and isotopic 

I 
ratios seen. The 1992 concentration averages have proportionately large standard deviations because oftbe great 

range of values in each data group. Thus, the average isotopic ratios also have large uncertainties. However, the ., 
isotopic ratios from Cochiti Reservoir are even lower than those typical for worldwide fallout, and therefore show 
no significant contribution of residual effluents from Laboratory operations in the Acid Canyon ann of Pueblo 

I Canyon. (Sediments from Acid-Pueblo Canyon exhibit a ratio of 239.234pu to 238pu that is much larger than values 

typical of worldwide fallout.) This is consistent with the long term observation that the contributions of 
radionuclides from Los Alamos Canyon are a relatively small proportion of the total carried in the Rio Grande . • 
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The contribution of total plutonium carried by run-off from Los Alamos unyon into the Rio Grande is estimated to be about 10% of the contribution from worldwide fallout (ESG 1981, Graf 1993). The range of plutonium levels in sediments in the Rio Grande in the vicinity of Los Alamos indicate a variable mixing of the generally higher concentrations and isotopic ratios observed on soils and sediments farther north in the Rio Grande drainage and the generally lower concentrations and lower isotopic ratios found in the Rio Chama system reservoirs and soils of northern New Mexico. Thus, the significant variability with time and the un~rtainty in measurements of at least 5% to 10% in even the 1 kg samples (the uncertainty can be as high as 50% in samples collected for routine monitoring) combine to make it generally impossible to distinguish tbe contribution of sediments from Los Alamos Canyon to the Rio Grande by measuring concentrations. Similarly, there is no distinguishable increase in the l39,240Pu to 238Pu isotopic ratio, wbicb would be expected if the higher concentration, higher ratio sediments from Los Alamos Canyon were making a large contribution. 

7. Special RJo Grande Sediment Study. 

I • 

I 

I 

I A geomorphologic study completed in 1991, "Geomorphology of Plutonium in the Northern Rio Grande Sys-tem, • (Graf 1993) uses a historical perspective to evaluate the contributions of plutonium from Los Alamos to the I Rio Grande. This study uses historical aerial photography and hydrologic data to study tbc movement and deposi-tion of sediments over time. Among the study's conclusions regarding a regional plutonium budget for the 1948 to 1985 period accounting for both worldwide fallout and input from Los Alamos Cuyon for tbc northern Rio Grande, I three are particularly relevant to interpreting the surveillance data: 
• Fallout accounts for more than 90% of the plutonium in the system; slightly less than 10% is from activity at the uboratory. 

-• About half of the total plutoniuJll (from fallout and the uboratory) is estimated to be stored along the river, and the remainder bas been carried to Elephant Butte Reservoir. 
• Most of tbc contributions from the Laboratory arc found along the river between Otowi and Pcna Blanca (just downstream from Cocbiti Dam); since 1973 the downstream transpon of the contributiorw from the laboratory bas terminated in Cochiti Reservoir. 
The study identified locations where sediments had been deposited during specific periods. A special sediment sample deposited between 1941 to 1968 was collected from a tloodplain nur Buckman (just south of Canada Ancba on Figure IV-9). This sample was subjected to a very sensitive analysis (detection limits as little u 0.0001 pCi/gm) of plutonium isotopes by the Isotope Geochemistry Group at tbe Laboratory, which fouad tbat the plutonium at Buckman contained a ratio of Z39Pu to 240pu consistent witb approximately an equal amount of plutonium from worldwide fallout and from the Acid-Pueblo-Los Alamos canyon system. The total level of 239pu to 240Pu in the sample (0.017 pCilg) was ncar the statistically derived fallout level (0.023 pCi/g). Tbe precise analysis found that the deposit contained a substantial contribution from historical flows out of Los Alamos Canyon. Sucb techniques may be useful for research into otbcr sediment transport processes. 

F. Monitoriq of the Water Distribution Systems 
1. lntroductloll. 

EPA established maximum contaminant levels (MCu) fororpnic and inorganic coastitucnts, microbiological contaminants, and radioactivity·in drinking water in the Safe Drinking Water Act (SDWA). These standards have been adopted by the State of New Mexico and arc included in tbe New Mexico Water Supply Regulations (NMEIB 1991). NMED bas been authorized by EPA to administer and enforce federal drinking water regulations and standards in New Mexico. 
Compliance samples arc analyzed for organic and inorganic coastitucnts and for radioactivity at the State Scientific Laboratory Division (SLD) in Albuquerque. SLD reports the analytical results direcdy to NMED. Tbe Johnson Controls Inc. Environmental (JENV) laboratory also collects samples from the Laboratory's and county's distribution systems and tests the samples for microbiological contamination, as required under the SDWA. The JENV laboratory is cenified by SLD for microbiological testing of drinking water. 

I 

• • • • • 
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During 1992, all water samples collected at Los Alamos and tested by SLD in Albuquerque and by the JE~V laboratory were found to be in compliance with the maximum contaminant levels established by SDWA regulation. 
2. Sampling aud Analytical Results. 

a. RadiologicaJ Analyses of Drinking Water. Sampling Joca tions were increased from three sites in 1991 to five sites in 1992. The SDWA specifies a sequential analysis protocol for radioactivity measurements. When gross activity measurements are below the screening limits, the Laboratory does not need to perform funber isotopic analyses or perform dose calculations. The concentrations of gross alpha activity concentrations were less than the screening level of S pCi/L For gross beta, the activity measurements were less than the screening limit of 50 pCi/L. These results arc summarized in Table III-9. 
In 1992 all ?perating water supply wells were sampled for radon. Radon is a naturally occurring radionuclide produced during the decay of geological sources of uranium. This testing was not required under the SDWA but was conducted because EPA bas issued a proposed MCL for radon of 300 pCi/L The MCL for radon will become effective 18 months after its final promulgation by EPA. (Promulgation of the final rule is not expected for at least two years.) As shown in Table III-10, tbe radon concentrations in the sampled wells ruged from 420 to 1,260 pCi/L In 1993 additional sampling will be conducted at points of entry into tbe water distribution system. Radon has a half life of about 12days, residence time in storage tanks will reduce radon concentrations somewhat before the water reaches consumers. If the MCL is finalized at the 300 pCi/L level and further testing shows that entry point concentrations are higher than 300 pCi/L, drinking water will need to be treated to remove the naturally occurring radon. 

b. Chemical Analyses of DrinkiDg Water. In the fourth quarter of 1991 and through 1992, quarterly tribalomethane quarterly sampUng locations were increased from five to six sites. The added site was at T A-33 which is near tbe end of a long, dead end water main. Since tri.balomethanes are Conned as chlorine reacts with organic material in the distribution system, this site was added because of water's long residence time in the main. As expected, the TA-33 sampling location did contain higher concentrations of trihalometbane than the other sites. However, alltrihalomet.bane measurements were well below the MCu, as shown in Table 111-11. Samples analyzed for volatile organic compounds (VOCs) were drawn from each of the 10 operating wells and combined into 3 composite samples by the analyst at SLD. AJI chemical results were in compliance with MCLs. These results are summarized in Table III-12. 
A new sampling program for lead and copper measured at residential taps was initiated in 1992 in accordance with the SDWA The object of this program is to measure lead and copper in the tap water under circumstances that maximize the potential for the water to leacb lead and copper from plumbing materials inside tbe home. The Laboratory cooperated witb officials of Las Alamos County to identify and contact residents of single family homes with copper piping built between 1982 and 1987. The residents were given sample containeD and instructions for collecting first draw samples. Residents returned the filled sample containers to the JENV laboratory, where the samples were acidified and packlged for transport to the SLD for analysis. 
There is currendy no set MCL for lead or copper in the tap water. Instead an •actiou level• is set for each metal. If more than 10~ of the samples from selected sites exceed the action level, water supplieD must take prescribed actions to monitor a ad control the corrosivity of the water supplied to the customers. Another way of saying this is if the 90th percentile values for lead and copper are less than the action levels, the system is in compliance without the need to implement corrosiou control. As shown in Table III-13;the 90th percentile values for lead and copper were well below the EPA action levels. 
For 1992, sampling locations for inorganic chemicals were increased from three to six sites throughout the distribution system so that the well fields and major service areas are well represented. Taps are Oushed for several minutes so that samples represent water that is freshly drawn from the water main. At. shown in Table 111-14, all locations and all parameters were below MCls. 

c. Microbiological Aualyses of the Water Distribution System. Each month during 1992 an average of 47 samples were collected at sampling sites throughout the distribution system and analyzed for microbiological contaminants. Under the SOW A. samples are tested for total colifonn and noncolifonn bacteria:· ff a sample is found to contain of coliform bacteria it is also tested for the presence of feC31 coli forms, and sa ritoYs·~ r:t. cnllt> t't<'<i 
' 
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for repeat analysis. ach sampling site was also tested in the field for its residual concentration of free chlorine. Chlorine gas is added to the water to provide a residual disinfectant capability in the distribution system. The MCL for total colifonns is no more than 5% of the total number of samples collected each month showing the presence of total coliforms. Because Los Alamos collected over 40 samples each month in 1992, the MCL was 2 samples showing tbe presence of total colifonns (Table III-15). During the month of June, two samples contamed coliforms, but the MCL was not exceeded. No fecal colifonns were detected in any of the samples collected in 1992. 

3. Other EnvirOnmental Ac:tJvltles for Protection of the Water Supply Systems. 
Other programs conducted to protect the water supply system !nclude the following: 
a. Wellhead Inspection Program. Daily inspections of the wells were conducted by JCI Utilities to maintain pumping equipment and to identify any problem that might lead to a potential health hazard. 
b. Dlslnfec:don Program for New Construction. Whenever new construction or repair work is required on the distribution or supply system. tbe pipe must be disinfected before it is put in service. This disinfection is accomplished by flushing the pipe and adding a bigh-sllength chlorine solution to the piping. The chlorinated water is then removed, and a sample is taken during the flushing process by JENV and analyzed for the presence of colifonn bacteria. 

c. Cross Coaaedloa Survey Progra•· In 1992 the Laboratory began a comprehensive building by building survey of interior plumbing systems to identify and correct cross connections. Personnel from the Engineering Division Maintenance Group (ENG-6) visually surveyed buildings looking for actual or potential cross connections between potable water systems and industrial, fire, cooling, or other nonpotable water supplies. The surveyors checked for the presence of adequate backtlow prevention devices and labeled the piping and outlets where necessary. 
Below is a synopsis of the types of findings that have been recorded by the survey team: 
• No becktlow prevention device at the building service entrance. 
• No pressure regulating device at the building service entrance. 
• No becldlow prevention device where potable water splits off for nonpotable uses. 
• Emergency eye wash and showem served by nonpotable water. 

• No vacuum breakers on industrial and potable water sinks. 

• Lab sinks served by potable water and domestic use of nonpotable water by employees at lab sinks. 
• Potable water usage from an unidentinable water source. 

• Dead lep of piping that house stagnant water. 

• Improper labeling of piping. 

Physical pipiug alterations were made in some cases and in other cases low hazard potential cross connections that presented linle hazard were scheduled for piping modincations. Due 10 the labor intensive and detailed nature of these surveys, fewer than 10% or the Laboratory's approximately 2,400 buildings were surveyed in 1992. The survey and corrective action program will continue at least through 1994. 

G. FoodstutTs Monitoring 

1. lntroduc:tloa. 

Samples of foods (produce, fish, and honey) are collected and analyzed for radioactivity in an effort to monitor potential contamination in the food chain resulting from Laboratory operations. Tbe two main objectives of the Foodstuffs Monitoring Program are (1) to compare levels of radionuclides in foodstuffs collected from off-site 
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regional (background) areas to levels in foods collected from Laboratory and perimeter areas, and (2) to calculate any additional radiation dose to Laboratory and area residents (Los Alamos and White Rock) based on the dat4 collected and compare it to radiation protection standards recommended by the International Commission on Radiological Protection (lCRP 1979) and the National O:luncil on Radiation Protection and Measurements (NCRP 1987a). Radiation doses to individuals from the ingestion of foodstuffs are presented in Section V.C.J.f. 
2. ~fonitoring Network. 

Fruits, veget4bles, grains, bees, and honey are collected each year from Laboratory, perimeter (los Alamos and White Rock), and regional (Espanola and Santa Fe) locatioM. Samples of produce are also collected from several Indian lands (San Ildefonso, Cochiti, and Santo Domingo) located in the general vicinity of LANL Regional or background samples are collected upstream from the confluence of the Rio Grande and intennittent streams that cross Laboratory lands. The regional sampling locations are also suft:iciently distant from the Laboratory as to be unaffected by airborne emissions. 
Fish are collected upstream and downstream of the Laboratory. Cochiti Reservoir, a 9,361 ac flood-and-sedimentation-control project, is located on tbe Rio Grande approximately 8 krn (5 mi) downstream from the Laboratory. Surface-feeding (trout, salmon, crappie, bass, and walleye) and boaom-feeding fiSh (catfJSb, suckets, and carp) collected from Cochiti Reservoir are compared with fJSb collected from Abiquiu, Heron, and/or E1 Vado reservoirs. Abiquiu, Heron, and E1 Vado reservoirs are located on tbe Rio Chama, a tributary of the Rio Grande, upstream of the Laboratory. These reservoirs are used as control (background) points for the fJSb sampling program. 

All foodstuffs samples are analyzed by tbe Environmental Chemistry Group (EM-9) for concentrations of lH, uranium, 90Sr, 238Pu, 239.240pu, and 137Cs. Bee and honey samples are also analyzed for 7Be, 22Na, 54Mn, 57 Co, and 83Rb, as well as for arsenic, beryllium, boron, cadmium, chromium, lead, mercury, and selenium. Locations of produce, fish, and beehives sampling stations are shown in Figures IV-13 and lV-14 and Table D-13. 

J. Analytical Results. 

a. Produce. Concentrations of 
radionuclides in produce collected from off-site 
(regional and perimeter) and on-site (Laboratory) 
locations during the 1992 growing season are 
presented in Table IV-30. In genenl, mast 
radio nuclides in produce collected from otT-site 
and on-site locations were witbin values reported 
for these areas in past years. Witb tbe exception 
of lH, all radionuclides in produce collected 
from Laboratory and perimeter areas were witbin 
regional background concentrations. Tritium 
concentrations in produce collected from 
Laboratory and perimeter areas were statistically 
higher than in produce collected from regional 
background areas. Tbe range in lH levels in 
produce samples collected from Laboratory and 
perimeter a.reas ranged in concentration from· 
0.10 to 4.70 pCi/mL and from -0.10 to 

0 

~ Cochil 
Pueblo 

I 
20km 

San lldeton.o ~ p . 
• OjOaQU4t 

White Rock~ 
Pajalillo Acres ~ 

Santa Fe 

~ Produce~ Station 
.... F'llh Sampling Station 
I Beehive Sampling Station 

0 

0 

9.40 pCi/mL. respectively. (See Section 
VIII.D.3, Data Handling of Radiochemical 
Samples, for an explanation of tbe presence of 
negative values.) 

Figure IV-13. Produce, fish, and beehive off-site (regional and perimeter) sampling locations. (Map denotes general locations only.) 
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Figure IV -14. Locations of beehives in on-site Laboratory areas. Regional stations are shown on 
Figure IV -13. (Map denotes general locations. Specific locations are presented in Table D-13 and 
are presented on the FIMAD system in the Community Reading Room.) 

Elevated levels of 3H (16 pCi/mL) and 239,240Pu (0;02 pCi/dry g) were detected in fruit samples collected in 
1991 from a tree growing on grounds previously occupied by the original Laboratory site (TA-l) (EPG 1993). The 
source of lH and 239.240pg was traced to soil surface and subsurface contamination around the subject tree 
(Fresquez 1992a). Samples of fruit were collected from the tree during the 1992 growing season. Air sampling 
around the fruit tree was also conducted to address concerns of potential airborne release of 239,240Pu. Concentra· 
lions of lH and 239.240pu in fruit samples collected during the 1992 growing season were slightly lower than in 
1991: 11.8 pCi/mL and 0.008 pCi/dry g, respectively (Fresquez 1992b). Moreover, no airborne plutonium was 
detected in any of 10 samples collected over a 6 month time period. 

b. Flsb. Radionuclides in surface- and bottom~feeding fisb collected upstream (Abiquiu, Heron, and/or El 
Vado reservoirs) and downstream (Cochiti Reservoir) oftbe Laboratory are presented in Table lV-31. Concentra
tions of 137Cs, total U, 238Pu, and 239,240Pu in surface-feeding fish collected from Cochiti Reservoir were not statis
tically different from concentrations in fish collected from reservoirs upstream of the Laboratory. 
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Table IV-30. Radionuclides in Produce Collected from OtT-Site and On-Site Areas 

~ 1----~ during the 1992 Growing Season• 

I 
JH 90Sr u 2.33pu 2.Jt,240pu 137Cs 

(pCUmL) oo·3 pCUdry g) (ngldry g) oo·5 pCUdry g) oo·! pCUdry g) (10 ·3 pCUdry g) 

I 
OFF-SITE STA TJONS 

Rqjlonal 
Espanola/Santa Ft 

I 
N 16.00 16.0 16.0 16.0 16.0 16.0 
Mean 0.15 29.0 17.0 6.7 8.9 46.Qb --
Stddev(2a) 0.42 46.0 42.0 26.8 24.0 200.0 
Minimum 0.20 (0.6)C 3.5 (7.0) 0.0 (0.0) -3.8 (22.0) 0.0 (56.0) -324.0 (276) 
Maximum 0.70 (0.6) 79.2 (40.0) 83.0 (12.0) 50.0 (60.0) 39.9 (54.0) 87.0 (54) 

-· 
Cochili/SaiiiO Domingo 

N 10.00 10.0 10.0 10.0 10.0 10.0 
-~·- Mean 0.05 14.0 3.6 6.9 3.2 -83.0 ··~: 

Stddev(2a) 0.24 32.0 4.8 22.0 9.6 302.0 
Minimum -o.10 (0.6) 0.0 (6.0) 0.6 (0.1) 0.0 (72.0) 0.0 (48.0) -454.0 (364) 
Maximum 0.20 (0.6) 48.4 (24.0) 8.4 (1.2) 33.4 (100.0) 15.4 (31.0) 62.0 (110) 

;··)~ 
Sa~tlldefoiiSD 

N 6.00 6.0 6.0 6.0 6.0 6.0 

~ 
Mean 0.10 15.0 4.4 5.3 7.4 67.0 
Stddev(2a) 0.24 44.0 8.4 9.2 12.8 172.0 
Minimum -1.00 (0.6) 2.6 (5.2) 0.7 (0.0) 0.0 (92.0) 0.0 ( 10.4) -53.0 (196) ., Maximum 0.20 (0.6) 61.6 (30.0) 11.2 (1.4) 12.0 (18.0) 15.4 (62.0) 159.0 (168) 

-~ Perimeter ·.,~ 

Los Allunos/WIIU. Rock 
N 16.00 16.0 16.0 15.0 15.0 16.0 
Mean 1.64 50.0 14.0 3.7 26.3 -3.4 
Stddev(2a) 5.62 94.0 44.0 11.2 67.6 186.0 
Minimum -o.10 (0.6) 5.3 ( 11.0) 0.0 (0.0) 0.0 (28.0) 0.0 (73.0) -213.0 (216) 
Maximum 9.40 (1.8) 164.7 (36.0) 83.0 (12.0) 14.0 (84.0) 129.6 (32.0) 244.0 (548) 

c;. 

ON-SITE STATIONS 
N -10.00 10.0 10.0 10.0 10.0 10.0 

'~ Mean 1.84 57.0 19.0 2.6 11.4 -32.0 
Stddev(2a) 3.24 78.0 30.0 11.6 17.2 130.0 
Minimum ..0.10 (0.6) 9.2 (10.0) 3.1 (0.6) 0.0 (1Cl9.0) 0.0 (73.0) -162.0 (224) 
Maximum 4.70 (1.4) 134.4 (32.0) 39.4 (5.7) 16.8 (100.0) 23.0 (74.0) 65.0 (240) 

a'fhere are no conc:eatration guides for produce. 
bsee Section VIII.D.3, Data Handling of Radiochemical Samples. for an explanation of the presence of negative values. 

:~ CCounling uncertainties ( a2 standard deviations) are in parentheses. 
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"Sr 137Cs u l.lSPu !.J9Pu Jl oo-3pCVdry g> (10-3 pCL'dry g) <nwdry g) oo-5 pCL'dry g) Olr-5 pCi/dry g> 
SURFACE FEEDERS (Crappie, Trout, Bass, and Walleye) Jl Abiquiu, Heron, and El Vado 

N 18 18 18.0 18.0 18 
Mean 11 96 1.2 4.5 14 
St.d dev (2o) 20 168 1.5 14.0 50 -Minimum 2 (4)• -68b (216) 0.2 (0.0) 0.0 (18) 0 {16) 
Maximum 45 (30) 290 (230) 3.6st:W-2) 22.0 (66) 112 (50) 

Cochiti Jl N 12 12 12.0 12.0 12 
Mean 41 132 5.4 3.3 9 
Std dev (2o) 18 126 18.6 12.0 34 -Minimum 26 (26) 46 (126) 2.2 (0.2) 0.0 (72) 0 (51) 
Maximum 56 (28) 279 (142) 35.0 (0.4) 14.0 (84) 60 (50) 

BOTTOM FEEDERS (Cal fiSh, Sucker, and Carp) -Abiquiu, Heron, and El Vado 
N 20 20 20.0 20.0 20 
Mean 32 110 5.2 4.0 18 -Std dev (2o) 396 144 8.0 14.0 56 
Minimum 5 (4) 0 (0) 0.8 (0.0) 0.0 (30) 0 (40) 

t Maximum 56 (28) 294 (254) 17.0 (1.0) 24.0 (72) 99 (44) 
Cochili -N 12 12 12.0 12.0 12 

Mean 15 105 8.8 7.6 6 
St.d dev (2o) 12 126 6.4 16.0 14 Jl Minimum 5 (10) 16 (234) 5.1 (0.2) 0.0 (36) 0 (16) 
Maximum 24 (16) 242 (144) 16.0 (0.8) 27.0 (54) 24 (31) 

acounting uncertainties (:t2 standard deviations) are in parentheses. -bSee Section VIII.D.3, Data Handling of Radiocbemical Samples, for an explanation of tbe 
presence of negative values. 

Jl 
90Sr in su.Uce-feeding fasb collected from Cochiti Reservoir was statistically different from tbat in fish collected II from Abiquiu, Heroa, and El Vado JHervoirs. Although tbe levels of 90sr in fish from Cochiti Reservoir were 
statistically bigber than background levels, tbey were within the range found in these fJSh in previous years and were 
even lower tbaa 90sr levels observed in 1991. Also, tbe difference between 90sr levels found in surface-feeding fJSb II collected from Cocbiti and levels in fisb collected from Abiquiu, Heron. and/or El Vado reservoirs was small (0.030 
pCi/dry g). 

The concentrations of most ridionuclides in bottom-feeding fish collected from Cochiti were not statistically -different than concentrations in fash collected from Abiquiu, Heron, and/or El Vado reservoim. Again. as in 
previous years, levels of total uranium were statistically higher in bottom-feeding fJSb collected from Cochiti 
Reservoir than in to fish collected upstream of the Laboratory. 

II t Heavy and trace metals in fisb are sampled every three years; the results of tbe next sampling session will be 
presented in tbe environmental surveillance report for CY94. 

c. Bees and Honey. Data collected over two years (1991 and 1992) are presented. Data collected in 1991 are. Jl presented in Tables IV-32 through IV-35, and tbe data collected in 1992 are presented in Tables IV-36 through 
IV-39. 
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' Table IV-3%. IUdlonuclides in Bees Collected from OfT-Site and On-Site Areas during 1991 ~ 

' 
.llf 'Be ZZNa ! 4Mn !'Co &.3Rb 137Cs (1 

Station (~VI..) (~CL'~ (~CL'~ (~Cl/~ (~Cil~ (~CL'~ (~CL'&! (n~g> 
OFF-SITE STATIONS 

' RegioMI 

San Pedro 688 0.70 0.06 0.10 -0.01' -0.97 0.08 16 
(600)b (1.80) (0.14) (0.14) (0.21) (1.37) (0.21) (4) 

' Pojoaque 605 0.52 0.15 0.17 0.01 0.04 -0.10 20 
(600) (1.80) (0.15) (0.16) (0.20) (1.33) (1.98) (4) 

SanJUin 400 0.33 0.08 0.01 0.04 -0.20 -0.11 20 I (600) (1.41) (0.12) (0.12) (0.12) (0.80) (0.13) (4) 

xc 

I 564 0.51 0.10 0.09 0.01 -0.38 -0.04 19 
{:t296) (:t0.38) (:t0.10) (:t0.16) (:t0.06) (:tl.06) (:0.22) (:~:4) 

ON-SITE STATIONS 

I TA·5 994 1.36 -0.04 0.02 0.07 -0.09 0.02 33 
(600) (1.80) (0.12) (0.12) (1.20) (0.92) (0.12) (6) 

TA-8 530 -0.55 0.00 0.14 0.04 -0.73 0.15 16 

I (600) (1.82) (0.13) (0.15) (0.21) (1.37) (0.11) (4) 

TA-9 658 0.52 0.03 0.05 0.05 0.02 -0.04 18 
(600) (1.56) (0.12) (0.12) (0.12) (0.87) (0.13) (4) 

I TA-15 5,262 1.89 0.11 0.16 0.03 0.56 -0.08 67 
(1,052) (1.64) (0.12) (0.13) (0.12) (0.94) (0.28) ( 14) 

TA-16 374 0.86 -0.01 0.06 0.28 -0.21 -0.02 16 

I (600) (1.55) (0.12) (0.12) (0.12) (0.80) (0.13) (4) 
TA-21 8,146 1.26 0.03 0.08 ~.00 -0.03 -0.03 24 

(1,630) (1.59) (0.13) (0.14) (0.11) (0.79) (0.14) (4) 

I TA-33 14,091 1.26 0.16 0.10 0.07 -0.88 0.18 16 
(2,818) (1.81) (0.17) (0.17) (0.21) (1.34) (0.21) (4) 

TA-49 918 1.29 0.01 0.01 0.24 -0.55 ~.04 19 

I (600) (1.81) (0.14) (0.16) (0.22) (1.00) (0.20) (4) 

TA-50 1,753 0.12 -0.02 0.10 0.23 -0.67 ~.11 54 
(600) (1.83) (0.13) (0.16) (0.22) (1.36) (0.21) (10) 

I TA-53 4,912 1.00 0.10 0.05 0.08 -0.14 -0.08 54 
(982) (1.70) (0.12) (0.12) (0.12) (0.90) (0.12) (10) 

TA-54 24,111 1.24 ~.04 -0.01 0.11 0.66 -0.01 26 

I (4,822) (2.00) (0.13) (0.20) (0.21) (1.33) (0.21) (6) 

•See Section VIn.0.3, Dati Handling of Radiochemical Samples, tor an explln~tion of the presence of negative 

I values. 
beounting uncertainties {:t2 standard deviations) are in parentheses. c X,- average. 
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l'able IV-JJ. Trace Melllls ia Bea Collected from Off-Site ud Oa-Site Arus duriag 1991 

Ancak Berylliu.. Boron Cadmium Chromium l.ead Mercury &l~niurn 
Sllllioa (f1WIL_ _fiA&/11 (Jll/g) (flKfK} (JlK/g) (J18/g) _ (ll&'g) (J-tg/g) 

OJ<'J<'-SJTE STA TlONS 

Regioul 
San Pedro <0.3• 

<0.3 
<0.3 

xb 

Pojoaque 
SanJuan 

<0.3 

(:&O.O)C 

ON-SITE STATIONS 
TA-5 <0.3 
TA-8 <0.3 

TA-9 <0.3 
TA-15 <0.3 
TA-16 <0.3 
TA-21 <0.3 
TA-33 <0.3 
TA-49 <0.3 
TA-50 <0.3 
TA-53 <0.3 
TA-54 <0.3 

•Uncertainly of lbe resulls is :& 10%. 
bj= avenge. 
c :& 2 s&andard devialions. 

<0.01 
<0.01 
<0.01 

<0.01 

(:rl».OO) 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

- - - - -

3.5 
3.2 
4.9 

3.9 

(:&1.8) 

4.4 
2.6 
3.7 
4.4 
3.7 
7.1 
4.4 
6.2 
3.7 
4.8 
4.6 

- • 

0.14 
0.11 
0.08 

0.11 

(:rl».06) 

0.12 
0.05 
0.09 
0.11 
0.07 
0.08 
0.08 
0.12 
0.06 
0.10 
0.10 

• 

0.10 
0.09 
0.08 

0.09 

(:&0.02) 

0.13 
0.07 
0.08 
0.08 
0.14 
0.08 
0.08 
0.10 
0.12 
0.11 
0.12 

-

<0.4 

<0.4 
<0.4 

<0.4 

(:a:O.O) 

<0.4 

35.4 
29.8 
10.7 
19.0 

• 

5.8 
16.7 
33.3 
<0.4 
<0.4 

<0.4 

• 

<5 
<5 
<5 

<5 

(:a:O) 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

• • 

<0.3 

<0.3 

<0.3 

<0.30 

(:a:O.OO) 

<0.3 

<0.3 

<0.3 

<0.3 

<0.3 

<0.3 
<0.3 

<0.3 
<0.3 

<0.3 

<0.3 

- -

, 

rn ,
:::~ 0 
< Ul 
:::; );> 
0 -
:J Ill 
3 3 
ill 0 
:J Ul 

(; z 
~) ~ 
c 0 < :J 
ill ~ =r Ill Ill 
:J (T 
n o 
ill ~ 
~ !I! 
CD 0 

:S-< 

--



·-~s A,arr:::s ."<at;c~ai ~accratcry 
E:'iv;ronmental Surve;llance 1992 

Table IV-34. Radionuclides in Honey Collected from OfT-Site and On-Site Arus during 1991 

JH iiJe !!~a 5~~fn ~ 7Co &JRb 137Cs (: 
Station (pCiJL) fpCiJU fpCL'L) rpCVL) (pCi/Ll rpCVL> fpCiJLl tng-g) 

OFF-SITE STATIONS 

RegioMI 

San Pedro 0 -Sot a 4 43 -18 53 58 <0.01 
(600)b (1,084) (56) (76) (60) (214) (84) 

Pojoaque 300 713 -45 1 -70 75 17 <0.01 
(600) (850) (61) (72) (60) (146) (62) 

SanJuan -100 491 -57 -19 -18 106 -2 <0.01 
(600) (750) (64) (64) (60) (161) (60) 

XC 67 234 -32 8 -35 78 24 <0.01 
(:416) (:1,293) (:t64) (:t64) (:t60) (:53) (:t61) (:tO.OO) 

ON-SITE STATIONS 

TA-5 100 228 87 27 -117 -1 31 <0.01 
(600) (736) (62) (68) (110) (142) (60) 

- TA-8 400 815 -12 -15 -10 49 14 <0.01 
(600) (864) (61) (74) (64) (160) (60) 

TA-9 200 -75 -61 49 -51 -37 -9 <0.01 ·~ (600) (822) (64) (74) (60) (140) (60) 

TA-15 5,400 590 -12 43 -28 93 -22 <0.01 
(600) (824) (80) (76) (60) (148) (60) 

TA-16 700 108 -15 -SO 24 -15 -26 <0.01 
(600) (824) (60) (76) (60) (60) (60) 

TA-21 9,100 272 -60 18 31 -51 73 <0.01 
(1,800) (806) (62) (SO) (60) (142) (70) 

TA-33 12,400 -898 33 24 -113 39 31 <0.01 
(660) (1,126) (82) (92) (116) (220) (60) 

TA-49 100 -560 47 20 -12 -3 10 <0.01 
(600) (1,226) (80) (92) (110) (196) (94) 

TA-50 1,800 19 -40 26 -67 -95 .40 <0.01 
(600) (804) (62) (74) (61) (130) (82) 

TA-53 6,400 58 79 52 -30 85 32 <0.01 
(1,200) (734) (51) (88) (121) (146) (68) 

TA-54 95,300 231 14 30 -44 -62 41 <0.01 
(16,000) (1,188) (80) (94) (112). (188) (96) 

aSee Section VIII.D.3, Data Handling ofRadiochemical Samples, for an explanation oftbc 
presence of negative values. 

"Counting uncenainties (z 2 standard deviations) are in parentheses. 
c X= average. 

IV-73 
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T~tble IV-35. Trace Metals Ia Honey Collected rrom 00'-Siae MDCI On-Site Are• during 1"1 

Arsenic Berylliu• Boron C..d•iu• Cbro•lu• Lead Mercury Selenium 
Station (f.lllg) (NIK) (f1KIK) (I'Sftc) (f1KI&) <l'fll) <nw&l h•ww 

OFF-SITE STATIONS 

Regional 
San Pedro <031 <0.01 7.8 <0.02 <0.09 <0.04 <10 <11.3 
Pojoaque <0.3 <0.01 7.8 <0.02 <0.09 <0.()4 <10 <0.3 
SanJuan <0.3 <0.01 8.1 <0.02 <0.09 <0.04 <10 <0.3 

.xb <0.3 <0.01 7.9 <0.02 <0.09 <0.04 <10 <0.3 
(:d).O)C (zO.OO) (%0.4) (zO.O) (:&0.00) (:&0.0) (:&0) (rli.O) 

ON-SITE STATIONS 
TA-5 03 <0.01 10.1 0.02 <0.09 <0.04 <10 <0.3 
TA-8 <0.3 <0.01 6.2 0.04 <0.09 <0.40 <10 <0.3 
TA-9 <0.3 <0.01 5.8 <0.02 <0.09 <0.40 <10 <U.3 
TA-15 <0.3 <0.01 9.3 0.02 <0.09 <0.40 <10 <0.3 
TA-16 Q..3 <0.01 6.6 <0.02 <0.09 <0.40 <10 <0.3 
TA-21 0.5 <0.01 7.7 <0.02 <0.09 <0.40 <10 <0.3 
TA-33 <0.3 <0.01 6.9 0.02 <0.09 <0.40 <10 <(J.J 

TA-49 0.3 <0.01 6.8 0.02 <0.09 <0.40 <10 <0.3 
TA-50 <03 <0.01 7.5 <0.02 <0.09 <0.40 <10 <().J 

TA-53 0.3 <0.01 7.5 0.04 <0.09 <0.40 <10 <0.3 
TA-54 0.3 <0.01 7.7 0.03 <0.09 <0.40 <10 <0.3 

•Uncertainly or lbe resulls is z 10%. The density or honey is about 1,860 giL. 
b X=avcnge. 
cz 2 standard deviations. 
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II Table IV -36. Radlonuclides in Bees Colleded from OtT-Site and On-Site Areas during 1992 0 
II JH 'Be 22Na 5-'~n 51 Co &JRb 137Cs t: Station (pCVL) <pCi/g) (pCilg) (pCL'g) (pCL'g) (pCL'g) (pCiig) (ng.g) 

II 
OFF-SITE STATIONS 

Regioruzl 

San Pedro 200 6 0.13 0.10 0.13 0.69 . 0.09 6.83 

II 
(600)a (10) (0.20) (0.14) (0.12) (0.95) (0.17) (0.96) 

Pojoaque 200 48 0.09 0.01 0.03 2.56 -O.QSb 4.48 
(600) (121) (0.17) (0.20) (0.20) (3.42) (0.16) (0.66) 

San Juan 100 89 0.20 0.12 0.22 1.96 -0.17 5.85 

II (600) (137) (0.19) (0.23) (0.22) (3.24) (0.18) (0.82) 

.XC 
167 48 0.14 0.08 0.13 1.74 -0.04 5.72 II (:t116) (:84) (:t0.12) (:t0.12) (:t0.20) (:t 1.90) (:t0.26) (:d.36) 

- ON-SITE STATIONS 

TA-5 20,900 114 0.43 0.55 0.45 0.23 0.21 4.37 
(2,800) (134) (0.40) (0.46) (0.42) (7.46) (0.32) (0.64) 

TA-8 14,600 -72 -0.04 0.06 -0.02 3.71 0.05 4.18 - (2,400) (134) (0.16) (0.20) (0.18) (3.50) (0.16) (0.62) 
TA-9 1,100 96 0.28 0.10 0.25 2.99 -0.07 4.67 

~ (600) (152) (0.20) (0.21) (0.22) (3.60) (0.16) (0.66) - TA-15 13,100 98 0.08 -0.02 -0.03 0.08 -0.06 11.21 
(2,200) (136) (0.16) (0.23) (0.19) (0.16) (0.14) ( 1.56) 

TA-16 300 10 0.01 0.13 0.16 1.61 0.06 32.84 - (600) (120) (0.17) (0.21) (0.20) (3.06) (0.16) ( 4.60) 
TA-21 16,100 52 -0.01 0.08 0.11 2.32 -0.06 7.82 

(2,400) (134) (0.20) (0.23) (0.20) (3.08) (0.16) (1.10) 
TA-33 13,500 55 0.28 0.27 0.16 1.65 0.03 5.21 II (2,200) (128) (0.11) (0.22) (0.22) (3.06) (0.16) (0.72) 
TA-49 1,600 98 0.17 0.09 0.03 3.13 -0.01 7.30 

(800) (137) (0.18) (0.20) (0.20) (3.48) (0.16) (1.02) - TA-50 1,700 31 0.09 0.19 0.12 0.52 0.16 10.76 
(800) {128) (0.18) (0.22) (0.20) (3.32) (0.16) ( 1.52) 

TA-53 21,700 37 7.63 0.33 0.34 -2.07 0.05 5.76 - (2,800) (133) (2.32) (0.24) (0.22) (3.54) (0.16) (0.80) 
TA-54 411,800 42 0.00 0.32 0.34 2.08 0.08 0.00 

(16,200) 128 0.16 0.24 0.22 3.76 0.16 0.00 

I acounting uncertainties {:t2 standard deviations) are in parentheses. 
"See Section Vlll.D.3, Data Handling of JUdiochemi~l Samples, for an explanation of the 
presence of negative values. 

I c Jt = average. 
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Table IV-37. Trace Metals In Bees CoUccted fro• Ort-SI&c ud Oa-SI&c Areas duriag IHZ 

Anenk: Bcrylllu• Boroa Cad .. lu• Cbro•iu• Lead Mercury s~leniu• 

Slalioa (f'lll) (1'15115) (f!g/g) (tAWS) (f!s/8) (1'1518) (Ds/g} (J!glg) 

OFF-SITE STATIONS 

Regional 
San Pedro <0.2• <0.01 4.60 0.08 0.13 <0.40 <10 0.66 
Pojoaque <0.2 <0.01 3.46 0.07 0.07 <0.40 <10 0.62 
SanJuaa <0.2 <0.01 5.24 0.07 0.11 <0.40 <10 0.57 

< 
-J 
:;)' 

m, 
Xb <0.2 <0.01 4.43 0.07 0.10 <0.40 <10 0.62 

:::l 0 
~ In 

(sO.O)c (:tO.OO) (sl.80) (z0.02) 
0 ~ 

(s0.06) (zO.OO) (sO) (sO. to) :I Ill 
3 3 
111 0 
:I In 

ON-SITE STATIONS 
!!Iz 
Ule 

TA-5 <0.2 <0.01 3.38 0.06 0.09 <0.40 <10 <0.20 c -< g 
TA-8 <0.2 <0.01 2.97 0.05 0.10 <0.40 <10· 0.39 !! ~ 

=r 
TA-9 <0.2 <0.01 2.90 0.07 0.10 <0.40 <10 0.32 

Ill Ill 
::> o-

TA-15 <0.2 <0.01 2.83 0.05 0.09 <0.40 <10 <().20 ~ Q 
- Ill 

TA-16 <0.2 <0.01 3.94 0.06 0.09 <0.40 <10 0.24 
(J) 0 
~-< 

TA-21 <0.2 <0.01 5.46 0.07 0.09 <0.40 <10 <().20 

TA-33 <0.2 <0.01 6.97 0.07 0.09 <0.40 <10 <0.20 

TA-49 <0.2 <0.01 3.74 0.08 0.11 <0.40 <10 <0.20 

TA-50 <0.2 <0.01 3.70 0.06 0.10 <0.40 <10 <0.20 

TA-53 <0.2 <0.01 4.06 0.05 0.16 0.76 <10 <0.20 

TA-54 <0.2 <0.01 7.50 0.06 0.10 <0.40 <10 <0.20 

a~certainly of lhe results is :s: 10%. 
b X= average . ·····~~~- ·, 

.... ~ ,. . 
c:s: 2 standard devia&ions . 
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I Table IV ·38. Radionuclides in Honey Collected from OtT-Site and On-Site Areas during 1992 

3H 'Be UNa ! 4MD S7Co &.3Rb 137Cs (' I Station . (pCi/L) 

OFF-SITE STATIONS 

(pCi/L) CpCi/L) (pCLJL) (pCi/L) (pCi/L) (pCi/L) In~ g) 

I Region.aJ 

s~n Pedro 200 0.21 0.02 0.09 -0.04• -1.03 0.00 0.65 (600)b (5.40) (0.07) (0.10) (0.08) (1.38) (0.07) (0.08) 

I Pojo~que 300 2.59 0.05 0.12 -0.01 0.14 -0.01 0.2.3 (600) (5.40) (0.07) (0.10) (0.08) (1.34) (0.06) (0.10) 
San Juan 700 2.00 0.03 0.05· -0.06 0.78 -0.10 0.-11 

I (600) (5.50) (0.07) (0.10) (0.09) (1.36) (0.08) (0.06) 

XC 
400 1.60 0.03 0.09 -0.04 -0.04 -0.04 0.43 I (:t530) (:2.46) (:t0.04) (:t0.08) (:t0.06) (:t1.84) (:t0.12) ( :t0.42) 

I ON-SITE STA noNS 

TA-5 800 5.27 0.05 0.06 0.03 -0.36 0.03 0.19 
(600) (6.06) (0.07) (0.09) (0.10) (1.36) (0.08) (0.06) 

I TA-8 500 -0.60 0.02 -0.01 -0.02 -0.16 -0.05 0.42 
(600) (5.40) (0.07) (0.08) (0.10) (1.34) (0.06) (0.32) , TA-9 29,100 1.61 0.03 0.04 -0.10 -0.94 -0.03 0.30 

I (3,400) (5.40) (0.08) (0.10) (0.10) (1.47) (0.04) (0.06) 
TA-15 1,200 0.38 0.07 -0.05 -0.13 -0.22 -0.03 4.05 

(800) (5.40} (0.08) (0.06) (0.09) (1.48) (0.07) (0.44) 

I TA-16 1,500 4.29 0.02 0.06 -0.02 0.26 -0.04 0.25 
(800) (5.60) (0.07) (0.10) (0.09) (1.48) (0.03) (0.06) 

TA-21 49,900 0.23 0.04 0.03 O.Ql -0.69 -0.03 0.80 

I (5,000) (5.40) (0.07) (0.08) (0.10) (1.48) (0.07) (0.12) 
TA-33 25,100 3.44 -0.01 0.09 -0.03 0.29 -0.02 0.35 

(3,000) (5.40) (0.07) (0.08) (0.09) (1.60) (0.07) (0.06) 

I TA-49 2,500 2.40 0.01 0.02 -0.02 0.65 -0.11 0.98 
(1,000) (5.40) (0.08) (0.09) (O.lOJ (1.50) (0.04) (0.54) 

TA-50 4,300 4.42 0.07 0.08 0.06 -0.39 0.02 0.66 

I (600) (5.60) (0.07) (0.09) (0.11) (1.46) (0.07) (0.08) 
TA-53 32.700 1.84 0.62 0.12 -0.06 0.33 0.04 1.57 

(3,600) (5.50) (0.20) (0.10) (0.09) (1.74) (0.07) (0.18) 

I TA-54 94,700 2.28 0.02 0.09 0.02 -0.48 0.01 0.27 
(6,400) (5.40) (0.06) (0.10) (0.10) (1.60) (0.06) (0.07) 

I •See Section VIII.0.3, Data Handling of Radiochemical Samples, for an explanation of the 
presence of negative values. 

"counting uncertainties (:t 2 standard deviations) are in parentheses. 

I c X= average. 
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Tuble IV-39. Tnace Metals ia llooey <:ulleded rrom OIT-Slle and On-Site Areas during 1991 

Arsenic: Beryllium Boron C..ad .. au .. Cbro .. au .. IA:ud Mercury Selenium 

Slalioo Cl'&'g) (e&'g) CIW's) (J!r/g) (J!sfs) (J!g/g) (nglg) (J!g/g) 

.'r OFF-SITE STATIONS 
• •J 

.~( .· 
Regioul tl ',· 

' ... .. 
San Pedro <0.2• <0.01 '[t 5.51 <0.05 <0.2 <0.4 <20 0.26 

--,-. f 
' ... Pojoaque <0.2 <0.01 8.04 <0.05 <0.2 <0.4 <20 0.30 

. · ,-, 

San Juan <0.2 <0.01 8.42 <0.05 <0.2 <0.4 <20 0.24 

Xb <0.2 <0.01 7.34 <0.05 <0.2 <0.4 <20 0.27 ffl r-
:J 0 
~ (/) 

(:t:O.O)c (:~:0.00) (:~:3.10) (:~:0.0) (:~:0.00) (j;O.O) (j;O) (j;O.fl6) 0 ).> 

l ~-
iD :J 

ON-SITE STATIONS 
:J ~ 

< 
~ z 

TA-5 <0.2 <0.01 7.21 <0.05 <0.2 <0.4 <20 <(1.20 Ul ~ 

~ 
c: 0 

00 TA-8 <0.2 <0.01 5.15 <0.05 <0.2 <0.4 <20 <0.20 < :-J 

··:,.-·' ·- ~ !!!. 

TA-9 <0.2 <0.01 8.21 <0.05 <0.2 <0.4 <20 <0.20 -I 

: ,. .. ..,. ~ .. Ill Ill 

..... 
TA-15 <0.2 <0.01 5.51 <0.05 <0.2 <0.4 <20 <0.20 

:J 0 

,.~ . . . ""; . n o 

·\~~-.?:: 

ro -.. 

TA-16 <0.2 <0.01 5.49 <0.05 <0.2 <0.4 <20 0.32 - Ill 
U) 0 

TA-21 <0.2 <0.01 6.90 <0.05 <0.2 <0.4 <20 <0.20 
U) ') 

·:-.·-:--~" . 
1\)""-

TA-33 <0.2 <0.01 6.82 <0.05 <0.2 <0.4 <20 <0.20 

TA-49 <0.2 <0.01 8.31 <0.05 <0.2 <0.4 <20 0.21 

TA-50 <0.2 <0.01 6.32 <0.05 <0.2 <0.4 <20 <ll.20 

TA-53 <0.2 <0.01 13.40 <0.05 <0.2 <0.4 <20 <0.20 

TA-54 <0.2 <0.01 8.80 <0.05 <0.2 <0.4 <20 <ll.20 

• Uncertainly o( lbe resullS is :~:20%. Tbe densily o( honey is aboul 1,860 giL 

bX=avenge. 

cj;2 slandard devialions . 

- .. ... .. .. .. .. ... ._ .. .. .. .. - - ... .. ... .. 
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1991. With the exception of 3H and lead, mostradionuclide and trace metal elements in bee and honev ,.., 

samples collected from on-site sampling areas during 1991 were within the statistical range observed in samples 

collected from off-site hives. 

Levels of 3H in bees collected from laboratory areas ranged in concentration from 374 ( :t600) to 24,111 

(~4.822) pCi!L (Table IV-32). The highest 3H contents in bees collected from the laboratory were from TA-54, 

Area G. The average concentration of 3H in bees collected from off-site areas was 564 (~296) pCi/L 

Most trace metals in bees collected from laboratory areas were similar to metal contents in bees collected from 

off-site regional background areas (Table IV-33). However, levels of lead were higher in seven T As (T A-8, TA-9, 

TA-15, TA-16, TA-21. TA-33 and TA-49) than in bees from off-site (regional background) locations ( <0.40 1-!g/gJ. 

Levels of 3H in honey collected from laboratory beehives ranged from 100 ( ~600) to 95,300 (~16,000) pCi1 L 

(fable IV-34) .. Regional background levels of 3H in honey averaged 67 (~416) pCi/L. Honey produced by the 

hives on laboratory lands is not available for public consumption. 

Levels of trace metal elements, including lead, in honey collected from Laboratory areas were not statistically 

higher than levels in honey collected from off-site regional background hives (Table IV-35). Although bees 

collected from seven TAs contained above background levels of lead, the concentration of lead in all honey samples 

collected from Laboratory lands was similar to lead concentrations in honey collected from regional areas. In other 

words, there was no transfer of lead from bees to the honey they produced. 

1992. Except for 3H, the levels of radionuclide and trace metals in bee and honey samples collected from 

on-site hives during 1992 were within the statistical range observed in samples collected from off-site hives. 

Levels of 3H in bees collected from Laboratory areas ranged in concentration from 300 (~)to 411,800 

(~16,200) pCi/L (Table IV-36). Bees collected from TA-54, Area G contained the highest 3H levels at the 

laboratory. The average concentration of 3H in bees collected from off-site (regional background) areas was 167 

(d16) pCi/L. ,... 

The levels of all trace metals, including lead, in bees collected from Laboratory areas were similar to the levels · ,.cl 
in bees collected from background ateas (Table IV-37). ' . 

The levels of 3H in honey collected from Laboratory lands ranged from 500 ( ~) 10 94,700 (:6,400) pCiJL 

(fable IV-38). Background concentrations averaged 400 (~30) pCi/1... The highest 3H levels in honey at the 

Laboratory stations were from the bive located at TA-54. 

Levels of trace metals in honey collected from Laboratory lands were similar 10 levels in honey collected from 

off-site regional background locations (Table IV-39). 

H. Enviroameatal Assessmeats 

The National Environmeo&al Policy Act (NEPA) mandates that federal agencies consider the environmenral 

impacts of their actions prior to final decision making. NEPA establishes the 111tional policy of creating and 

maintaining conditions under which man and nature can exist in productive and enjoyable bannony and fulfill the 

social, economic. a ad other requirements of present and future generations. Tbe sponsoring agency, DOE for 

LANL activities, is responsible for preparation of NEPA documen&ations, which include the following: 

• a categorical exclusion, applied 10 specific types of activities that have been detennined to have no adverse 

environmental impacts; . 
• an Environmen&al Assessment (EA), evaluating environmental impacts. leading to either a Finding of No 

Significant Impact (FONSI) if the impacts are found to be not significant or preparation of an Environmental 

Impact Sratement (EIS) if the impacts could be significant; and 

• an EIS, in which impacts of proposed and alternative actions are evaluated and mitigation measures 

proposed, leading to a Record of Decision (ROD) in which the agency discusses the decision to proceed witb 

an action. 

The proposed activities documented in EAs submitted to DOE for review in 1992 and in EAs being revised 

during that period are summarized below. DOE reviews the analysis of environmental impacts for the actions 
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presented in each EA. and submits draft EAs to the NMED and to potentially affected [ndian tribes for review before 

taking final action., which is to issue a FONSI or prepare an EIS. After the decision whether to issue a FONSI or an 

EIS has been made, the DOE places copies of the EAs in public reading rooms in Los Alamos and Albuquerque. 

The EAs described below are drafts, currently either at DOE for review or being revised according to DOE 

comments. Table IV-40 summarizes the proposed construction_ and operation dates for these activities. 

Table IV -40. Proposed Schedule for Activities with Environmental 
Assessments under Review or Revision as of March 31, 1993. 

Proposed Proposed 
·Activity (An;, <ruction Operation 

High Explosive Materials Test Facility FY94 FY95 

Deactivate, Disassemble, and Decontaminate N/A FY94 
High Pressure Tritium Laboratory 

Low-Level Waste Drum Staging Facility FY94 FY94 

Transuranic (TRU) Waste <Ampactor FY96 FY97 
and Drum Storage 

Expansion of TA-54, Area G FY94 FY94 

Hazardous Waste Treatment Facility FY96 FY98 

High Explosive MIJieriaLs Test Facility. The proposed action is to consolidate mechanical testing of 

high explosive materials in a new facility to enhance process efficiency, increase operational ~fety, and decrease 

maintenance costs. Tests of high explosive components include measurement of mechanical properties (sucb as 

tensile strength) and thermal properties and high-speed machining. Alternatives to construction of a new facility 

include continued testing in buildings currently used for these activities or in buildings that would be upgraded for 

greater efficiency and operational safety. Potential environmental issues include operational safety, threatened and 

endangered species, and solid and liquid waste managemenL 

Deacti'IGU, Disllssembu, 11Nl DecollllulliMle tit. High PnSSIUI Trililurl ~. TA-33, 

Buillli111 86. The proposed action is to remove and dispose of all materials and equipmcna from the High Pressure 

Tritium Laboratory (HPTL), decontaminate the HPTL, and demolish the shell. All tritium repackaging activities in 

the HPTL were suspended in October, 1990, and were subsequently tramferred to the new Weapons Engineering 

Tritium Facility (WETF). Since that time, the HPTL bas been steadily emitting a smallamouna of tritiated water 

vapor to the air. Implementing the proposed action would eliminate one source of airborne contamination and the 

costs required to maiatain and monitor the empty building. Alternative actions include leaving the building as is but 

continuing the maintenance and monitoring activities, delaying one or more steps for an indefinite period, and 

reusing the buildiq after the equipment bas been removed. Environmental issues include radiation doses and risk 

to individuals from the emissions of tritiated water vapor and the volume of solid low-level waste (LLW) that would 

be produced. 
Low-Ln•l Wu1 Drum Slllfinr Facilily. The proposed action is to erect a 10 ft by 1S fl building 

adja~nt to the WETF to bold Kveral SS-gallon drums of solid waste contaminated with small amounts of tritium. 

Waste would be accumulated until several dNms could be moved in a single truckload to I.ANL's on-site LLW 

dispo~l area at TA-54. The waste would consist of metal paiU and other noncompactable equipment used in 

tritium experiments at the WETF. At present. this waste is placed in a drum in the WETF laboratory spa~. Due to 

the demands on tbat space, single drums must be trucked to TA-54 as they are filled. Implementing the proposed 

action would increase the efficiency of LLW transporution and make more of the WETF laboratory space usable 

for experiments. The alternative action is to not build tbe staging facility. Environmental issues include tbe very 
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small quantity of tritium that would be emitted from the drum each time it is opened, either in the WETF laboratorv 
work space or in the isolated staging facility. The tritium emissions to the envirorunent would be the same for eHber 
alternative. 

TraiiSIU'dllil: (TRU) Waste CompactOI' and Drum SIOI'age Building. The proposed action is designed to 
increase safety aDd minimize the volume of waste generated at the Llboratory's Plutonium Processing Facility at 
TA-SS; this action consists of two activities: (1) installing a 2Q-ton hydraulic press in an existing laboratory a rea to 
compact approximately SOO lb of TRU waste per week; and (2) using a prefabricated, concrete-floored, metal 
building for temporary storage of drums of solid TRU waste pending certification and transport to a longer term 
storage area. At DOE's request, l.ANL combined separate EAs for tbe TRU Waste Compactor and the Drum 
Stonge Building into a single EA. Alternatives to the proposed actions include installing tbe waste compactor but 
not the drum storage building, constructing the drum storage building but not the waste compactor, or continuing 
operations under current conditions. Some of the potential environmental, safety, and health issues include air 
emissions, worker safety, on-site TRU waste management, and TRU waste transportation. 

Expt~nsion ofTA.-54, A.rta G. Routine activities at the Laboratory generate solid LLW which is disposed 
of or stored at TA-54, Area G. For some types of waste, burial is the only feasible disposal method that complies 
with all regulations. The area is limited by the space suitable for pit construction. The proposed action is to expand 
Are• G, TA-54 onto adjacent acreage on Mesita del Suey in order to provide adequate facilities for disposing solid 
LLW after the currently active pan of Area G bas been filled. Alternatives to expanding Area G include installing 
specialized aboveground storage structures at the existing Area G site, developing an alternative disposal site within 
the Laboratory, or transporting future solid LLW off site. Potential environmental, safety, and health issues include 
operational safety, transportation. and ensuring environmental protection as pan of long-tenn solid LL W 
management. 

HaZ/U'tlofu Wa.st• TntlbMIII Facilily. The proposed action is to constn.Jct a new Hazardous Waste 
Treatment Facility (HWfF) within the Laboratory complex at TA-63. The proposed HWrF would provide a central 
location for existing hazardous and mixed waste treatment processes and a location for developing alternative 
treatment processes for existing and future wastes that would otherwise be stored. The HWTF would allow the 
L1boratory to comply with the tenns of a Federal Facilities Compliance Agreement (FFCA) for treatment, storage, 
and disposal of mixed wastes. Alternatives to building the HWTF and centralizing waste treatment processes 
include transporting untreated wastes off site, developing and utilizing alternative waste treatment processes at 
various sites throughout tbe Laboratory, or continuing to manage the waste using current treatment and storage 
procedures. Potential environmental, safety, and health issues include radioactive and hazardous air emissions, 
radioactive and hazardous eftluenrs, transportation. and cumulative, long-tenn impacts associated witb operation of 
the proposed facility. 

I. Other Signifkaat Eaviroameatal Activities at Los Ala•• 

1. Studies to Meuun Emnaal Radlatloa. (Keith Jacot.on) 

In addition to tbe Laboratory's routine TLD monitoring of external penetrating radiation, which is described in 
Section IV.B, otberspecial studies were conducted during 1992. The first study, wbicb was continued from 
previous years, evaluated TLD measuremenrs as pan of a continuing study to compare Laboratory TLDs with TLDs 
obtained from a commercial contractor. 

The study, which begaa in .August 1990 and continued through 1992, involves placing environmental dosimeters 
obtained from tbe contractor next to Laboratory dosimeters at 221ocations that are pan of the routine environmental 
monitoring network. Two contractor TLDs were placed at five of these locations. The comparison was a blind 
study as far as tbe contractor was concerned; the contractor's TLDs were set out and collected following the 
contractor's instructions. No infonnation was given to the contractor concerning the nature of study, and the TLDs 
provided to LANL were processed by tbe contractor as would those used for any other purpose. 

The measured levels of average aMual external radiation for 11 perimeter and 11 on-site stations measured with 
TLDs supplied by l.ANL and a contractor are shown in Figure IV-15. These figures also show the two standard 
deviations above and below the contractor's measurements. The LANL TLD measurements were +0.3% and+ 7.7'7c 
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of the contractor's measurements for the perimeter and on-site groups, respectively. As in 1991, measurements ~ 
from l.AJ.'IL's TI.Ds appear slightly higher than those from the contractor's. In general, there was good agreement ' J 
between the contractor's and LANL's measurements. 

ln addition, two special studies with TLDs were conducted during the LAMPF run cycle in an attempt to 
monitor the LA..'A:PF plume. Seventy-two extra dosimeters were deployed in three sectors downwind from L-\MPF 

(the north, north-northeast, and the northeast sectors). LANL began testing a new type of highly sensitive 
dosimeters which were located next to the regular TLDs at the Laboratory boundary north of I.A..\1PF (Figure IV-1 ). 
Preliminary results indicate that these new dosimeters, constructed of AJ 20 3, are nearly 30 times more sensitive than 
the presently used LiF type. Results from these special studies will be presented in the environmental surveillance 
report for CY93. 

2. Tritium in Prec:ipiutlon near Los Alamos, New Mexic:o. (Andrew Adams and Fraser (iQff [EES-1 J) 

In February 1990 EES-1 commenced a study to detennine the background levels of tritium in precipitation near 
Los Alamos (Adams 1991). This study is one of the framework studies that support the ER program at Los Alamos. 
Results were first presented in this repon last year (EPG 1993). 

In Figures IV -16 through IV -18, all the collection locatio.- and their elevations are plotted. The results of the 
tritium analyses shown in small boxes. The wind roses in the upper comers represent the average wind directions 
for that time period (EPG 1990). The wind rose on the left represents the daytime winds, and that on the right 
represents the night winds. Results are presented in Tritium Units (TU), about 3.2 pCi/L of water. 

The data on tritium in precipitation. together with data on cold springs and creeks from other studies in the 
Jemez Mountains, suggests that rainwater with greater than 20 TUs must be contaminated to some degree by 
Laboratory activities (Vuataz 1986, Meeker 1990). Assuming that the maximum value of background lritium in 

precipitation is 20 TIJ, a 20-TIJ contour was drawn through the data points for each sampling period. The position 

of the contour is approximate. Over the 3- to 4-month time periods represented by these samples, the average 
concentration is almost 2 orders of magnitude below EPA limits set for tritium in drinking water (20,000 pCi/L., 
which is about 6,200 TU). 

Figure IV-16 shows the results of the 13 samples collected from December 1991 to April1992. The tritium 
values inside the 20-TIJ contour range from 34.0 TIJ at the intersection of State Roads 4 and 502 to 95.5 at the old 
Philomena's near East Gate Induslrial Park. Outside the background contour, the tritium values range from 7.43 TU 
at VC-2B (Sulphur Springs) to 16.5 TU at Pajarito Mountain. 

Figure IV-17 shows the results of the 13 samples collected from April1992 to August 1992. Within the 20-TU 
contour, the tritium values range from 23.0 ru at Boundary Peak to 63.4 ru It East Gate. Outside the contour, 
lritium ranges from 12.2 TIJ at the Santa Fe Airpon to 18.8 TU at Pljarito Mountain. 

Figure IV-18 shows the results of the August 1992 to December 1992 collection period. Inside the 20-TU 
background contour, the lritium values range from 25.6 TIJ at TA-49 to 115.9 TU at a private residence (KM) in the 

western area of the Los Alamos towusite. Outside the contour, tritium nnges from 7.42 TU at VC-2B to 14.3 TU at 

Pajarito Mountain. 
There are three mechanisms that produce tritium in the rain observed in the Los Alamos region. First, there is a 

natural backgJouad level of lritium that is produced by cosmic rays bombarding water vapor in the atmosphere. 
This background level depends on seven I factors including latitude, season, and distance from the ocean. For tbe 
intercontinental US, this natural background, which was present before the en of nuclear weapons testing, is a bout 

6TU. 
Second, there is an anthropogenic tritium input to the atmosphere from aboveground nuclear testing, which 

ceased in 1963. The maximum mean lritium level in rain in the southwestern US wu about 2,800 TIJ in 1963 

(Vuataz 1986) but bas decreased to about 11 TU in 1991 (SheveneU, in press). 
Third, there is an additional anthropogenic tritium input to rain within the Los Alamos region caused by 

activities at LANL It is the third mechanism that is believed to produce the tritium anomalies centered over Los 

Alamos, which is depicted in Figures IV -16 through IV-18. The low-level tritium analyses performed on rain can 
detect very small amounts of released tritium. The magnitude of these concenuations are generally two orders of 

magnitude (or 0.01 %) below EPA limits for tritium in drinking water. 
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3. Meteorological Monitoring. (Greg Stone) 

The meteorological database supports and guides a range of weather-sensitive activities. Observations of wind 
speed, wind direction. and atmospheric stability provide essential input to regulatory modeling of atmospheric 
dispersion; meteorological modeling is used to demonstrate regulatory compliance for routine activities at the 
Laboratory, and it supports safety analysis and environmental assessment studies. A key activity of the program is 
to provide modeling support to the Laboratory's Emergency Management and Response (EM&R) Office during 
incidents that may involve releases of hazardous substan~s to the atmosphere. In the event of a release, real-time 
wind data and source tenn estimates are used in computer models to locate the plume and estimate concentration or 
dose. The database also supports other monitoring and surveillance programs related to air quality, hydrology, and 
biology. 

Weather forecasts are provided to a variety of groups, from those responsible for snow removal to those 
conducting experiments and measurement programs that are weather sensitive. Daily observations are also provided 
to the Cooperative Observer Nerwork prognm of the National Weather Service, which maintains a national climate 
database. 

L Monitoring Network. Routine meteorological monitoring is conducted continually across a nerwork 
consisting of four towers, one monostatic Doppler SODAR (for sonic detection and ranging), and three 
supplementary rain gage stations (Figure IV-19). 

The TA-6 tower bas been designated as the official meteorological station for Los Alamos and the Laboratory; 
climatic statistics for the area are based on measurements at this natural meadow site. The T A-49 tower is also 
located in a natural meadow, and it provides observations in the vicinity of an air quality monitoring station just 
north of Bandelier National Monument. This tower is also close to the old tritium facility at TA-33. TheTA-53 
tower is used for monitoring wind conditions near l.AMPF, wbicb is the Laboratory's principal source of 
radioactive emissions. TheTA-54 tower, located just east of tbe active radioactive and chemical waste disposal 
facilities, is used to characterize conditions in tbe Wbite Rock area. 

The full set of measured variables is described in Table D-14, and variables measured at each of the towers are 
shown in Table D-15. 

b. Monitoring Results for 199Z. 
Wind. Statistics for the near-surfa~ winds during 1992 are summarized in the wind roses shown in 

Figures II-7 and 11-8. Although the probability distribution of wind direction during 1992 was similar to other 
years, the frequency of higb winds in the spring was signiticantiy less than normal. 

Atmospheric State Variables and Precipillltion. Figure IV-20 summarizes tbe temperature and 
precipitation patterns for 1992, as observed at tbe official Los Alamos weather station at TA~. Notable departures 
from normal include wann temperatlln:s in April and cold temperatures in N~vember and De~mber. The year 
tinisbed with 50.2 em (19.n in.) total precipitation. wbicb is 2.6 em (1.02 in.) more than nonnal. Notable 
departures from the nonnal precipitation pattern include an unusually wet May and dry June. Table IV-41 compares 
monthly precipitation values for aU seven rain gage stations in the network. Tbe annual totals show the nonnal 
west-to-east gradient in precipitation; tbe eastern edge of the area re~ived less than 60% of the precipitation 
received along tbe western edge. 

Snowfall for tbe calendar year totaled 87.6 em (34.5 in.), which was 60% of the normal amount; most of the 
deficit occurred between January and March. 

4. Environmental Monitoring at tbe Fenton HUI Site. (Alan Stoker, Steve McUn, Max Maes, and William 
Purtymun). 

The Laboratory operates a program to evaluate the feasibility of extracting thermal energy from the hot dry rock 
geothennal reservoir at the Fenton Hill Geothermal Site (T A-57), which is located about 45 km (28 mi) west of Los 
Alamos on the southern edge of tbe Valles Caldera. The bot dry rock energy concept involves drilling two deep 
holes, connecting these boles by hydraulic fracturing, and bringing geothennal energy to the surface by circulating 
water through the system. Environmental monitoring is perfonned adjacent to the site to assess any impacts from 
the geotbennal operations. 
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Figun IV•lt. Off-site perimeter and on-site laboratory meteorological monitoring locations. 

The chemical quality of surface water and groundwaters in the vicinity ofT A-57 (Figure IV-21) bas been 

monitored for use in geohydrologic and environmental studies. Tbese water quality studies began before the 

construction and testing of the bot dry rock project (Purtymun 1974d). 

Water samples from Fenton Hill have routinely been collected during periods of base Oow (low surface water 

discharge) in late November or early December. In 1992 the samples were collected on November 20, 1992. 

The results of the general chemical analyses are presented in Table IV -42, and the results of trace metal ana lyses 

are presented in Table IV -43. 

The chemical quality of surface waters and groundwaters among the individual stations varied slightly from data 

collected during previous years; however, these variations are within typical seasonal fluctuations observed in the 

past (Purtymun 1988a). Tritium levels were also measured in the water samples; all levels were at or below the 
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detection limit. There were no significant changes in the chemical quality of surface water and groundwater at the 

individual stations from previous years (Purtymun 1988a). 

S. Environmental Studies at San lldefonso Pueblo. (Alan Stoker, Max Maes, and John Sorrell [Bureau of 

Indian Affairs]) 

To document the potential impact of Laboratory operations on lands belonging to San lldefonso Pueblo, DOE 

entered into a memorandum of understanding (MOU) with the Pueblo and the Bureau of Indian Affairs (BIA) to 

conduct environmental sampling on Pueblo land. The agreement, entitled "Memorandum of Understanding Among 

the Bureau of Indian Affairs, the Department of Energy, and the Pueblo of San lldefonso Regarding Testing for 

Radioactive and Chemical Contamination of Lands and Natural Resources Belonging to the Pueblo of San 

Ildefonso," No. DE-GM32-87AL37160, was concluded in June 1987. The agreement calls for both hydrologic 

pathway sampling (including water, soils, and sediments) and foodstuff sampling. This section deals with the 
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Table fV--H. Monthly and Total Precipitation at the Seven Rain Gage Stations 

~orth 

Community S-Site TA-6 TA-49 TA·53 TA-54 

0.48 0.67 0.61 0.48 0.50 0.45 
0.41 0.42 0.34 0.33 0.24 0.38 
1.38 1.40 1.21 1.25 1.21 1.25 
0.33 1.22 0.59 0.43 0.43 0.23 
3.54 4.03 3.46 3.11 3.49 3.41 
2.17 1.45 1.29 0.85 1.09 0.80 
3.16 2.49 1.41 1.87 1.45 1.17 
4.26 4.92 5.05 3.31 3.08 1.66 
0.85 0.68 2.26 1.18 1.36 1.03 
1.23 0.83 0.59 0.36 0.34 0.22 
1.25 1.34 1.28 1.39 0.07 0.96 
1.62 1.72 1.68 1.62 0.48 1.65 

20.68 21.17 19.77 16.18 13.74 13.21 

White 
RockY 

0.42 
0.36 

1.03 
0.34 
2.97 
0.99 

1.17 
1.95 
0.73 
0.27 
0.98 
1.28 

12.49 

hydrologic pathway. The foodstuff sampling results are presented in Section IV.G of this report. During 1987, 
1988, 1989, 1990, and 1991, water, soil, and sediment samples were collected in accord with the agreement 
(Purtymun 1988b, ESG 1989, EPG 1990, EPG 1992, EPG 1993). 

In 1992, special water samples were collected from eight groundwater wells. Samples were collected by 
Laboratory personnel in the company ofpersoMel from the San Ildefonso Pueblo Governor's Office and tbe BIA, 
on September 1 and October 30. Water samples taken from the New Community Well, Pajarito Pump 1. Pajarito 
Pump 2, the Halladay House well, and the Otowi House well on September 1, and two locations not previously 
sampled, the Sanchez House well and Martinez House well, on October 29. An alluvial groundwater monitoring 
well, installed by the BIA to investigate leaks in an underground storage tank at the site of an old gasoline station at 
Totavi, was also sampled on September 1. The BIA collected duplicate samples at the New Community Well, 
Pajarito Pump 2, Halladay House, Otowi House, and the Totavi alluvial monitoring well. Tbese duplicate samples 
were analyzed by the BIA's own laboratory for inorpnic chemicals and by a contracted laboratory for radioactivity. 

On September 2. special sediment samples were collected from four previously sampled locations on San 
Ddefonso Pueblo lands in Mortandad Canyon, designated A-6, A-7, A-8, and A-10. Sediment samples were also 
collected across a transect of the Mortandad stream chaMel at the San Ildefonso Pueblo-Laboratory boundary. The 
transect located near A-6 in Figure IV-22, included 10 locations centered at the fence posll along the boundary; the 
samples were identified as MT-1 through MT-10. At each loation a shallow sample was scooped along a line 
about 1 m long. Two new locations in Sandia Canyon were also sampled for sediments. Tbese loations were in 
the Sandia Canyon stream channel at the San lldefonso Pueblo-Bandelier National Monument boundary and a few 
hundred yards further east, identifted as SSI-1 and SSI-2. 

The MOU also specifies collection and analysis of9 other water samples and 11 other sediment samples from 
sites that have long been included in the routine environmental sampling program, as well as special sampling of 
storm run-off in Los Alamos Canyon. These loations are identified in Table IV -44 to permit cross-referencing with 
other sections of this report. Sampling in 1992 also included sampling snowmelt run-off and Dow fed by treated 
efOuent from the Los Alamos County sewage treatment planL Results and interpretation of this sampling are 
described in Section IV .E of this report. 

L Groundwater. Radiochemical analyses of the 1992 groundwater samples are shown in Table IV-45. The 
major difference from previous results are the 137Cs measurements, wbicb are all much lower than previously 
reponed. The 137Cs measurements for 1992 were all made using an improved method with a lower detection limit 
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EXPLANATION 

~ Village or Pueblo 

~ Fenton Hill S-. T A-57 

A Surface Water Station 

eWell 
-4 Spring 

Scale 
0 1 2 3 4 5 8 km 

M I 

Flpn IV ·Zl. Sampliq statiorw for surface water and groundwater near tbe Fenton Hill 

Site (TA·S7). (Map dcaotcs gencraJ locations onJy.) 

(See Section vm.D on analytical chemistry methods and quality assurance for details). These results confinned 

previous expectationa that tbe Jevels of l37Cs reported in tbc 1990 and 1991 surveillance reports (EPG 1992, EPG 

1993) were artifacts of the older analytical method. None of tbc values measured in 1992 exceed tbe DOE 

DCG for water supply systems ~r tbc proposed EPA maximum contaminant level; aU were less tban 20% of the 

DCG. 
Analyses of several of the sampJes for plutonium and americium indicated that they contained levels exceeding 

the average detection limits of the analytical method. Those for Pajarito Pump 1, Pajarito Pump 2. Otowi House, 

Sanchez House, and Martinez House were as much as 2 to 3 times the detection limit. and those for the New 

Community Well and tbc Halladay House were up to 15 times the detection limit. The sampling or the analytical 

method are suspected of inaccuracies for two principal reasons: (1) none of tbe previously sampled locations had 

shown the presence of these isotopes, (2) results of BIA duplicate samples for 1992 sent to an independent 

laboratory did not confinn the results, and (3) preliminary results frem the 1993 samples do not show levels above 
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Table IV-4Z. Chemlc:aJ Quality or Surface Water and Groundwater near Fenton Hill (mgtL) 

r~aJ 
SJet..~(:..:: 
C.n.:c..:-

St•lioa Si02 Ca Ms H.ud· b 'ln~ 

K s. a F COJ HC03 PO~-P so4 SO}·N 01 11)5• oeu ~H fWil!'!O'~~ Swrf•c.W.ur 
J JemezRivw 60 10 22 2 16 100 LO . <.S • .52 S!Ac 13 0.09 ':'JtA 162 ~_, 8 1 l:.3 
s S.0Atll01l&O 62 ll 1.6 2 14 3 L3 <J 47 S/A 9 0.0.5 SiA 158 34 7.9 112 
0 Ri 0 Gua4aiupe 31 .51 .5.7 2 1.5 8 0.6 !4 167 SiA 8 <1).04 SIA z:::s l" 3.4 366 
s Iemezliv• 58 42 4.6 11 83 2 1.4 11 169 S/A 9 00.5 SIA 418 124 8.5 733 
LF·l L..t.ke Fcrlt:·l 43 12 21 1 11 4 1.0 <.S 42 N/A 4 9.32 SiA 148 40 6.1 ;o7 
LF·2 Laluofcrlt:·2 74 23 2.4 2 12 3 0.9 <.S ,. N/A 4 0.46 S/A !34 67 7.0 1" 
LF·3 L..t.ke Fcrlt:.J 6J 12 1.9 2 13 3 1.2 <.S .50 S/A 10 6.78 S/A 1.52 38 7.1 112 
I.J"-4 I...aluoFa&-4 54 16 2..!1 3 13 3 1.2 <.S 58 NiA 6 0.54 N/A 140 49 73 r:7 G_,,.__ 
15-4.-' Iem•ViUip 

(ipriDI) 92 27 4.4 3 47 4 1.2 <.S 187 N/A 8 0.24 N/A 302 85 7.9 -"l6 
FH·I Featcmlill 

(...U) 1-' 89 9.7 6 28 82 20 10 214 N/A 12 0.23 S/A 460 262 7.9 7S 
IF·l 1-c:.,c. 

(hex IPftlll) .50 179 18.1 48 470 3 2..!1 <.S ~ N/A 5 0.21 N/A 1.900 522 7.7 3 . .304 
IF·-' SodiO.. 

(hoiiP"'II) 52 312 226 1d 961 7 3.6 cj L110 N/A 14 <0.04 N/A 3.860 87'2 6.9 6.9S4 
Lcc.4 Hathliu(Mil) 90 8 2.2 2 16 4 0.4 cj $9 N/A 4 0 . .34 SiA 124 30 7.6 ll7 
I...oc.27 u~( .... J) 80 u 4.4 3 !7 4 0.5 c.S 88 NiA ' 0.28 N/A 190 " 72 1"3 
RV-4 ~Spnq n ' 1.4 2 51 20 0.7 <.S 111 N/A 10 <0.04 NiA 21)6 18 8 . .3 Zj9 
Lcc.31 CddSpriDJI " 21 3.0 4 12 3 1.1 cj "' NIA ' 0.62 NIA 142 6$ 7j 121 
Lcc.39 LFTut 21 u 2.9 2 6 , 0.8 cj 48 NIA 14 0.16 N/A 112 48 6.7 121 ar0111 Diuatwd sa; .. bslalldlrd UDitL 
CNiA-IIIIiytiiiiCS ~ 1011 ia lllli)'aia. or lXII CC111plec-. 

detection limits for the same analyses from samples taken at the same locations (all the same wells were sampled in May 1993 except Pajarito Pump 1, which was not operable). (n particular, the BIA results showed no detectable plutonium in tbe New Community Well, Pajarito Pump 2, or the Halladay House or Otowi House wells. In 1992 the filterable solids removed from watersamples during tbe nonnallaboratory filtering process (see Section VU.C.J) were also analyzed for the presence of plutonium and americium. These results showed that less than 30% of the reponed activity was removed by the tihering process. However, confidence in this percentage is not high because the lldioactivity measured in the tittered solids was at or below the detection limit of the analytial method and because of uncertainties in the meuurements of the liquid ponion. The u11nium concentration observed for Pajarito Pump 1 was twice that in the sample taken in 1991. The observed value of 41.9 J,&g/L slightly exceeds the DOE Guide for Drinking Water Systems (30 J,&g/L). Gross alpha levels in the samples from the New Community Well, Pajarito Pump 1, and the Sancl.ez House w~llare greater than the S pCi/L screening level. wbich would require analyses for 11dium if the levels could not be explained by correspondingly bip levels of uranium. These measuremeniS are com is tent with the levels in previous samples from the New CoiiUDUDity and Pajarito wells and with relatively high levels of natural uranium in other wells in lhe area (EPG 1993). 
The analyses of samples from the alluvial monitor well sbows the low but not surprising presence of americium. plutonium, and tritium. This well samples water in the alluvium tbat is probably maintained by surface flow in Los Alamos Canyon. 
The chemical quality of the groundwater, shown in Table IV-46, is consistent witb previous observations. The sample from Pajarito Pump 1 exceeded the drinking water standard for TDS but contained a level similar to that previously measured. Pajarito Pump lalso exceeded the secondary standard for iron. Tbe Totavi alluvial monitoring well contained elevated levels of nitrate, iron, and manganese; these results are consistent with tbe expectation that tbc alluvial water is maintained by surface flow from Los Alamos Canyon that carries treated sanitary effluents. Trace metal analyses are shown in Table IV-47. 
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• Table IV -~3. Trace ~febls in Surface Water and Groundwater near Fenton Hill (mgtL) 
~ 

• Stations Ag AI As B Ba Be Cd Cr Co Cu Fe H~J 

Surface Waur • ] 1 ~ mez River <0001• 0.11 0.0064 0.03 0 OOQ <0.001 <0.001 0.0025 <0.01 0003 0.18 <0 0001 N San Antomo <0.001 0.11 0.0029 0.02 O.Q35 <0.001 <0.001 <0.0020 <0.01 <0.003 0.20 <0.0001 Q Rio Guadalupe <0.001 0.03 00025 0.07 0.047 <0001 <0.001 <0.0020 <0.01 <0.003 0.~ <0.0001 s Jemez River <O(X)l 0.07 0.0817 0.89 0.028 <0.001 <0.001 0.0020 <0.01 0.013 0.14 <0.0001 • LF-1 Lake Fork-1 <0.001 0.24 <0.0020 0.01 0.013 <0.001 <0.001 <0.0020 <0.01 0.005 3.19 <0.0001 LF-2 Lake Fork-2 <0.001 1.85 0.0024 0.04 0.043 <0.001 <0.001 0.0020 0.01 <0.003 71.50 <0.0001 LF-3 Lake Fork-3 <0.001 <0.03 <0.0020 0.02 0012 <0.001 <0.001 0.0030 <0.01 <0.003 0.06 <0.0001 L.F-4 Lake Fork-4 <0.001 0.22 <0.0020 0.02 0.023 <0.001 <0.001 <0.0030 <0.01 <0.003 0.84 <0.0001 • Stations MD Mo Nl Pb Sb Se So Sr TI v Zn 

• Surface Water 
I Jemez River N/Ab 0.010 <0.01 <0.001 <0.0005 <0.002 N/A 0.065 <0.002 <0.01 <O.OOQ N San Antonio 0.001 0.006 <0.01 0.002 <0.0010 <0.002 N/A 0.060 <0.002 <0.01 <0.009 Q Rio Guadalupe <0.001 0.003 <0.01 <0.001 <O.OOOS <0.002 N/A 0.259 <0.002 <0.01 <O.OOQ • s Jemez River N/A 0.010 <0.01 0.001 <0.0005 <0.002 N/A 0.199 <0.002 <0.01 <O.OOQ LF-1 Lake Fork·1 0.008 <0.001 <0.01 <0.002 <0.0010 <0.002 N/A 0.073 <0.002 <0.01 0020 LF-2 Lake Fork-2 0.691 0.001 <0.01 <0.002 <0.0010 <0.002 N/A 0.128 <0.002 <0.01 0.031 LF-3 LakeFork-3 <0.001 0.001 <0.01 <0.002 <0.0010 <0.002 N/A 0.073 <0.002 <0.01 <O.OOQ • LF-4 Lake Fork-4 <0.006 <0.009 <0.01 <0.002 <0.0010 <0.002 N/A 0.077 <0.002 <0.01 <0.010 ., Stations Ag AI B Ba Be Cd Cr Co Cu Fe Ht~ • Grout&dwaur 
JS-4,5 Jemez Village 

(spring) <0.001 <0.03 0.0228 0.20 0.034 <0.001 <0.001 0.018 <0.01 0.029 <0.01 <0.0001 II FH-1 Fenton Hill (well) <0.001 <0.03 <0.0020 1.22 0.098 <0.001 <0.001 0.003 <0.01 0.012 0.22 <0.0001 JF-1 Jemez Canyon 
(hot spring) <0.001 <0.03 <0.0020 5.43 0.200 <0.001 <0.001 <0.002 <0.01 <0.003 0.02 <0.0001 

JF-5 Soda Dam 

t (hot spring) <0.001 <0.03 1.5700 12.80 0.171 <0.001 <0.001 <0.002 <0.01 <0.003 0.04 <0.0001 
Loc.4 Hotbeins (well) <0.001 <0.03 <0.0020 <0.01 0.031 <0.001 <0.001 0.002 <0.01 0.011 <0.01 <0.0001 
Loc. 27 La Cueva (well) <0.001 <0.03 0.0040 O.ol 0.060 <0.001 <0.001 0.003 <0.01 <0.003 0.03 <0.0001 
RV-4 Spence Spring <0.001 0.05 0.0476 0.10 0.001 <0.001 <0.001 0.002 <0.01 0.003 <0.01 <0.0001 

I Loc.31 Cold Springs <0.001 2.85 <0.0020 0.03 0.018 <0.001 0.004 <0.002 <0.01 0.004 4.93 <0.0001 
Loc. 39 LF Tanlt <0.001 <0.03 <0.0020 0.01 0.025 <0.001 <0.001 <0.002 <0.01 <0.003 <0.01 <0.0001 

II 
StatJona Ma Mo Nl Pb Sb Se Sa Sr 11 v Zn 

Groundwater 
JS-4,5 Jemez Villap 

<0.01 0.297 II (spring) 0.002 0.029 <0.01 <0.002 0.0020 <0.002 N/A 0.200 <0.002 
FH-1 Fenton Hill (well) 0.004 <0.001 0.03 0.002 <0.0010 <0.002 N/A 0.382 <0.002 <0.01 3.650 
JF-1 Jemez Canyon 

(hot spring)' <0.001 0.005 <0.01 <0.002 <0.0010 <0.002 N/A 1.560 <0.002 <0.01 <0.009 

I 
JF-5 Soda Dam 

(hot spring) <0.001 <0.001 <0.01 <0.001 <0.0005 <0.002 N/A 1.650 <0.002 <0.01 <0.009 
Loc.4 Hotbeins (well) <0.001 0.004 <0.01 <0.002 <0.0010 <0.002 N/A 0.063 <0.002 <0.01 0.070 
Loc. 271..a Cueva (well) <0.001 0.001 <0.01 <0.002 <0.0010 <0.002 N/A 0.113 <0.002 <0.01 <0.009 

I 
RV-4 Spence Spring <0.002 0.065 <0.01 <0.001 <O.OOOS <0.002 N/A 0.031 <0.002 <0.01 <0009 .., Loc.31 Cold Springs <0.001 <0.001 <0.01 <0.002 <0.0010 <0.002 N/A 0.~1 <0.002 <0.01 <0.009 
Loc. 39LF Tank <0.001 <0.001 <0.01 <0.002 <0.0010 <0.002 N/A 0.102 <0.002 <0.01 <O.OOQ 

I •Less than symbol (<)means measurement was below the Specified detection limit of the analytical method. 
bN/A means analysis not performed. lost in analysis, or not completed. 
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Figun IV -U. Groundwater and sediment stations on San Ildefonso Pueblo land. (Map denotes 
general locations onJy; see Table IV-44 for cross-referencing to specific locations.) 

The results of l.ANL's analyses were generally in good agreement with results of chemical analyses of the 
duplicate samples collected by tbe BIA In most of the analyses for which direct comparisons were possible (that is, 
for actual values rather tban detection limits), most of tbe results agreed within 20%. Measurements with less 
consistently good agreement included those in arsenic, nitrate, calcium, potassium, and chloride. However, no 
pattern was apparent; neither laboratory consistently measured higher levels than the other. 

b. Sedl.meats. The radioactive liquid waste treatment plant at TA-50 releases treated emuent into the upper 
reaches of Morta ndad Canyon. The effluent, containing traces of radio nuclides and other chemicals, infiltrates into 
tbe underlying alluvium and enters tbe shallow groundwater perched on the underlying tuff in the upper- and mid
reaches of the canyon within uboratory boundaries~ Most of the radionuclides present in the e_muent when it is 
first released as surface flow are adsorbed or attached to tbe sediments in the stream channel; tbus, tbe principal 
means of traasport is through surface run-off. Mortandad Canyon beads on tbe Pajarito Plateau at TA-3, and the 
canyon bas a smaU drainage area. The alluvium thickens in the middle and lower reaches of the canyon. The small 
drainage area and the thick section of unsaturated alluvium in the middle reach of tbe canyon bave retained all tbe 
run-off affected by the emuent since 1963, wben the treatment plant began operating. 

In accordance with the MOU, on September 2, 1992, sediments from Mortandad Canyon were collected from 
seven previous sampling locations, one slightly west of tbe San Ildefonso Pueblo-Laboratory boundary and six 
within the Pueblo (Figure IV-22). Samples were also collected at 10 new locations. The results of analyses for 
radiochemicals and trace metals in these samples are shown in Table IV-48 and Table IV-49. 

The highest level of239Pu from previously sampled locations in 1992 was obtained at Station A-6 (on San 
Ildefonso Pueblo property adjacent to the boundary with the Laboratory). The sample contained about 2 1/2 times 
the statistically derived comparison value for fallout in northern New Mexico; however, this value is within the 
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Table IV -44. Locations on San Dderonso Pueblo Lands 
ror Water and Sediment Sampling that are Included in the Routine Monitoring Program 

Station ldentlftcadon 

Water Sampling l...ocatlons 

Rio Grande 
Otowi 

Springs in Los Alamos Dnyon 

Map Designation 

Figure IV -6, No. 3 

Basalt Spring Figure VII-1, No. 56 
Indian Spring Figure VII-1, No. 12 

Spring in Canyon North of Los Alamos Canyon 
Sacred Spring Figure VII-1, No. 11 

Spring iD Sandia Canyon 
Sandia Spring Figure VII-1, No. 13 

Springs in White Rock Canyon 
La Mesita Spring Figure VII-1, No. 10 
Spring 1 Figure VII-1, No. 32 
Spring 2 Figure VII-1, No. 33 

Sanitary Emuent Flow iD Mortandad Canyon 
Mortandad at Rio Grande Figure IV-6, No. 38 

Sediment Samplla1 Locations 

Gulje at SR 502 Figure IV-9, No. 12 
Bayo at SR 502 Figure IV-9, No. 13 

Los Alamos Canyon 
los Alamos at SR 4 Figure IV-9, No. 35 
Los Alamos at Totavi• Figure IV-9, No. 36 
Los Alamos at l.A-2• Figure IV-9, No. 37 

Los Alamos at Otowi Figure IV-9, No. 38 
Sandia Dnyon 

Sandia at SR 4 Figure IV-9, No. 38 
Sandia at Rio Grande Figure IV-9, SANDIA 

Mortandad Canyon 
Mortandad at MC0-13 Figure IV-9, No. 4S 

and Figure IV-22. A-5 
Mortandad at SR 4 Figure IV-9, No. 15 

and Figure IV-22. A-9 
Mortandad at Rio Grande Figure IV-9, MORTANDAD 

~Not required by MOU but routinely sampled and reported. 

IV-95 

See this Table 
for Results 

IV--18, -19, -20 

VII-1, -2, -3 
VII-1, -2, -3 

VII-1, -2. -3 

VII-1, -2. -3 

VII-1, -2, -3 
VII-1, -2, -3 
VII-1, -2, -3 

IV-18, -19, -20 

IV-21, -22 
IV-21, -22 

IV-21, -22 
IV-21, -22 
IV-21, -22 
IV-21, -22 

IV-21, ·22 
IV-21, ·22 

IV-21, ·22 

IV-21, ·22 

IV-21, ·22 

0 



~ fit ~ 

TMble IV-45. ~-hemlcal Analysis of Groundwater Crom Wells~~ S~~~Jrfrnso Pueblo land 
~ ~' ·, .. · 1.~1. · ~~· H1 .h.k .. 'lit;1: .. 

~K~· 
·" Total Gruss (;russ Gruss lH "Sr ll7Cs llnealuru Z.ll.,.. Zlt.l41Jtu Z-41Aru . Alpha lkta GaiDrua l..ocatioa (.CI/L) 1 (pCIIU (pCL'L) (J&I/L) (pCI"/L) (pCI/L) (pCI/1.) (pCI/L) lpCI/1.) CpCI/1.) 

MAIN AQUII-'ER (01-'1-' SITE) 
San lldeCouo Wells 

llalladay Well 0.2 (0.3)- 0.1 (0.7) 1.6 (1.1) 1.3 (0.2) 0.000 (0.010) 0.337 (Q.053) O.oJ8 (0.018) 0 (I) 2 (0) 50() ( 100) Marlinez WeJI 0.4 (0.3) 0.7 (0.8) 28.0 (11.0) 8.3 (0.8) 0.008 (0.030) 0.016 (0.020) 0.047 (0.030) I (I) 7 (I) 200 ( 100) New Communily Well 0.5 (0.3) -0.1 (0.7)b 2.5 (1.1) 23.0 (2.3) 0.110 (0.031) 0.131 (0.033) 0.030 (0.014) 14 (3) 10 (I) HO ( ':.10) Oaowi llouse Well 0.5 (0.3) 0.0 (0.7) 1.6 ( 1.0) 1.9 (0.2) ---{).005 (0.008) 0.041 (0.014) O.oJ8 (0.021) 3 (I) 7 (I) 500 ( 100) l•ajarilo Well Pump I 0.3 (0.3) 0.2 (0.8) 1.9 ( 1.0) 11.4 (1.1) ---{).006 (0.006) 0.052 (0.019) 0.041 (0019) 6 (3) 6 (I) 220 ( 110) m r-PajariiO Well Pump 2 O.S (0.3) -0.4 (0.7) 2.3 (1.2) 7.2 (0.7) 0.014 (0.010) 0.028 (0.013) 0.030 (0.022) 2 (I) 4 (I) 3511 ( I IKI) :J () 
< "' 

Sanchez llouse WeJI 0.2 (0.3) o.s (0.7) 10.5 (9.8) 18.8 (1.9) 0.004 (O.CUO) 0.009 (0.020) 0.067 (0.060) 6 (2) 8 (I) 40 ( ICIO) 3 ~ 
:J f)J 

MAIN AQUIFER SPRINGS 
3 3 
Ill 0 

White Rock Canyoa Sprlnp Group IV 
:J "' 
~ z <: La Mewaa Spring 0.2 (0.3) 0.3 (0.7) 15.0 (9.6) 11.9 (1.2) ---{).004 (0.030) 0.008 (0.020) 0.043 (0.030) 2 (I) 5 ( 1.) 200 ( )(I()) Ul!!! -0 CANYON ALLUVIUM GROUNDWATERS 
c. 0 0\ 

< , Other Canyoas 
I_!) ~ = r· 

Toaavi DIA Observalion Well 10.8 (0.3) 0.7 (0.1) ; 0.4 (1.1) 7.0 (0.1) 0.028 (0.013) 0.046 (0.016) 0.021 (0.050) 7 (3) 10 (I) )()() ( 110) Ill Ill 
:J 0 PERCHED SYSTEM IN CONC:LOMERA TES 4 BASALT () 0 
Ill ... Pueblo/Los Aluaw/Sandlla Caayoa Ara ~ !!! 
<D () Dasala Spins 0.8 (0.3) 0.7 (0.~ . 13.2 (10.6) 1.3 (O.S) 0.014 (0.030) 0.023 (0.020) 0.030 (0.030) I (I) 5 (I) 30 ( I IKI) ~~ 

•Counling unceraainaies ( :t 1 saandard devialion) are in pa~~enlheses. 
"see Seclion VIII.D.3, Dala 11andlins of Radiochemical Sa~plc:s. for an explanaaion of lhe presena: oC iiegaaive values. 
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Table IV..U. Chemical Anaylysis of Groundwater on San lldefonso Pueblo Land (mgrL) 

Soet..--::1..: 
Tctal C~na".;· 

S•auoa Si02 u Me K s. a F roJ Hro3 PQ4.p so4 so3.s o; TDS• 
H.ud· :J:-:..:.e 
oeaa pHb 1~-r.hchml 

MAIN AQUIFER (OFF SITE) 
Sua Ddeloaso Wclla 

Halladay Well 31 6 0.0 68 6 0.6 8 8.5 N/A~ 13 0 . .5~ S/A LS8 16 QO l QS 
MornaezWell 46 46 2.6 3 .5.5 16 0.6 I 1.57 NiA 32 8 . .36 NiA ;oo 1:6 s.o .1&6 
New Ccmmuaity Well 29 17 1.0 1 93 14 0.3 <.5 182 N/A 33 1.2.5 NiA 276 47 8.3 .166 
Olowt Houle Well 62 62 4.6 3 42 .so 0.4 <.5 183 N/A 21 0.~6 NiA .362 1''2 7.1 603 
PajaniO Well~ 1 32 78 7.8 6 .520 21 0.4 <.5 .513 N/A 39 0.17 N/A 9'14 2Z8 74 l-'68 
Pa,.n10 Well~ 2 42 '1:7 1.4 2 91 32 0.9 <.5 119 N/A 21 1.73 NiA 316 73 7.8 515 
Saadlez Halle Well 43 39 2.6 2 122 61 1.6 3 2.51 N/A .54 0.8.5 N/A 224 109 8.0 7~ 

MAIN AQUIFER SPRINGS 
Wlaite Rock C.y• Sprillp G,_p IV 

La Melita Spnaa 32 39 1..5 3 30 7 0.2 <1 122 N/A 14 2.6.5 S/A 232 1()& 8.2 :97 
CANYON ALLUVIUM GROUND WATERS 

OtiMrC..y-
TouVIBIA 
at..vatiaa Well 1 63 11.5 20.0 10 13.5 160 0.4 <.5 119 S/A 3~ 14.30 'SIA .598 371 6.7 Q.53 

PERCHED SYSTEM IN CONGLOMERATES 4 &SALT 
Puebloi'I.M AJa.OIISuc18 C.y• .V. 
BUilt Spriaa .so 29 7..5 4 29 21 0 . .5 <1 97 N/A 21 .5.02 N/A 298 8.5 7.6 334 

"Total Diuolwd Solida. 
bstaodard UaiiL 
CN/A meaDS aaalysis DOC performed. I~ iaaaalysia. or DOl completed. 

range measured previously in tbe vicinity, and its ratio witb 238Pu is wbat would be expected for plutonium from 
worldwide fallout The level of 137Cs measured in samples from tbat location also exceeded by a factor of about 2 to 4 
the statistically derived comparison value for fallout in soils and sediments in northern New Mexico. 

Five of tbe samples from tbe new 10-Jocadon trarwect located several bundred feet from the A-0 location contained 
239.240Pu levels exceeding the statistically derived levels from fallout in northern New Mexico, and S contained levels 
lower tban tbat value. Only one 238Pu sample contained a level that exceeded tbe fallout reference level. The highest 
value at transect location 2 matched the level observed at Station A-0. In all but one transect sample, the ratio of the 
plutonium isotopes (239.240Puf238Pu) was consistent witb the expected ratio (~bout 20) for northern New Mexico. If the 
plutonium bad been tram ported inJUn-off from the contaminated portion of Mortandad Qnyon further upstream on 
Laboratory property, the ratio would bave been mucb smaller. In tbe contaminated portion of Mortandad Canyon. the 
ratio is more typically observed to be in the range of 2 to 4. Thus the new measurements are corwistent with previous 
observations and interpretations tbat no plutonium run-off has been tramported through the San lldefonso Pueblo· 
Laboratory boundary. 

For samples dominated by worldwide fallout at these tow levels, considel'lble variability is expected because of 
different particle size distributions in grab samples (Purtymun 1990b). Samples with a large percentage of small par· 
tides typically exhibit higber mass concentrations of plutonium because of their high adsorption capacity. The 
sediments in this part of Mortandad Qnyon are more like soils because there bas been no JUn-off to separate silt from 
the clay-size particles tbat typically sbow higher concentrations of plutonium. 

0 

Results of samples from tbe two new sediment sampling locations in Sandia Qnyon are aU within the range of -
values expected from worldwide fallout. The results do not indicate any presence of contaminants from Laboratory 1 
operations, findings consistent witb current and previous measurements of sediments from Sandia Canyon where it 
crosses tbe Laboratory boundary at State Road 502. 
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Table IV -47. Trace Metals In Groundwater on Sao lldefonso Pueblo Land (mg/L) 

SteiJou 

.'tiAIN AQUIFER (OFF SITE) 
Sua Ddefouo Well 

HaJlaclay Wdl 

Martu1ez W etJ 

NewComm11111ty Wdl 

OtOWI Hou. Wdl 

PaJMIO Well P'lamp 1 

Pa jan toW etJ P'lamp 2 

SaDC!Iez Hou. Well 

<0.0002 

cO.OOIO 

<0.0002 

<0.0002 

c0.0002 

c0.0002 

0.0010 

MAIN AQUIFER SPRINGS 

AI 

<0.03 

<0.02 

<0.03 

<0.03 

<0.03 

<0.03 

<0.02 

White Rock Caay• Spriap Groep IV 

0.0103 

0.0097 

0.0033 

0.0030 

0.0186 

0.0160 

0.01~ 

8 

0.070 

0.110 

0.030 

0.020 

2.200 

0.~ 

0.324 

Ba 

0.0383 

0.1820 

0.0170 

0.27'70 

0.09119 

0.1130 

0.1340 

<0.0002 

<0.0010 

<0.0002 

<0.0002 

<1).0002 

<0.0002 

<0.0010 

Cd 

0.0002 

<1).0010 

<il.0002 

0.0002 

0.0003 

0.0002 

0.0010 

<0.0010 0.64 <0.0020 0.0.56 0.1090 <1).0010 <1).0010 

CANYON ALLUVIUM GROUND WATERS 
Otlaer ea.,_ 

Cr 

0014 

0.00!1 

<il.OOl 

<0.001 

<0.001 

0.004 

0.004 

Co 

<I) 0::0 

<0.004 

<0.020 

<0.020 

<1).020 

<0.020 

<0.004 

0.004 <0.004 

Cu 

0.002 

0.019 

0002 

0.008 

0.002 

0.003 

0.010 

0.003 

Fe 

0()1 

<1)00 

<il Ol 

0,02 

4AO 

<il.OI 

<il.OO 

1.47 

I~ 

<0 0001 

0.0010 

<0 0001 

<00001 

00003 

<00001 

u ()OOq 

TotaYI SIAObeerwlioa Well I 

<0.0001 

<0.0002 l. 97 0.008<4 0.200 0.3390 0.00011 0.000. 0.007 <0.020 0.008 330 

PERCHED SYSTEM IN CONGLOMERATES 4 BASALT 
Paebloll..G.~ .... Caay•A... 

<0.0010 0.060 0.0041 O.CJI2 0.~ <0.0010 <0.0010 0.003 <0.004 0.003 0.03 0.0008 

Statiou 

MAIN AQUIFER OFF SITE 
Sa~~DdCaoWella 

Halladay Well 

Martiaez Well 

N-Commuaity Well 

OtOOIIiHOUNWtll 

Pa jarito Well P'lamp 1 

PaJMIO Wdl P'lamp 2 

SaDC!Iez l:biac Wdl 

MAIN AQUIFER SPRINGS 

Ma Pb Sb 

0.003 0.003 <0.02 0.0007 <0.000. 

<0.001 0.004 <0.01 0.0060 0.0010 

0.004 0.002 <0.02 0.000!1 <0.0006 

0.003 <0.001 <0.02 0.0022 <0.0006 

0.005 0.002 <0.02 0.0011 <1).000. 

0.002 0.007 <0.02 0.001$ <0.0006 

0.001 0.014 <0.01 <0.0010 0.0020 

White Rock Caay• Spn.p Groep IV 
<0.001 0.002 

CANYON ALLUVIUM GROUND WATERS 
Otlaer ea.,_ 

0.01 <0.0010 0.0010 

T otaYI BIA Obl.wlioa WIll 1 0. 760 0.003 <0.02 0.0112 <0.0004 

PERCHED SYSTEM IN CONGLOMERATES & BASALT 
PaeltloiLol Alam.Suaclia Caay• Arai 

<0.001 0.003 <0.01 <0.0010 0.0010 

•NtA means analysis not perfonned,lost in analysis, or not completed. 
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Sa 

<il.002 N/A1 

<0.002 N/A 

0.002 N/A 

<0.002 N/A 

<0.002 N/A 

<0.002 

<0.002 

N/A 

N/A 

<0.0020 N/A 

<0.0020 N/A 

<0.0020 N/A 

Sr TI v 

0.1340 <0.0002 0. 02 

0.6630 0.0004 0.0.3 

0.2000 <0.0002 0.01 

0.7290 <0.0002 0.01 

1..3100 <0.0002 0.01 

0.4'10 <0.0002 0.03 

0.4410 0.0005 0.02 

Z11 

0.006 

O.O~Q 

0.001 

0.317 

0.118 

0:011 

O.Qll 

0.901 0.0004 0.00 <O.OOQ 

0.389 <0.0002 0.02 0.0::7 

CU65 0.0004 0.01 <il.OOQ 
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I 
Table IV -48. Radiochemical Analyses of Sediments on San lldefonso Pueblo Land 

' ~ 90sr 137u 
Tctal 

238Pu :39.240pu 241Am 
Gr061 Grcss •:Jr()S.I 

l:ra.IIJLIID 
A.Jpna Beu Garr:ma 

(cOiL) (pCi/&) (pOi&) ll'i/&1 (pOi&) (pCii&) ipCi!i) (pGI&) i pCi. &) 'PC &J I I'EIUMETEA STATTON'S fOFI'Srn:J 
or.u...u.. .. c .. ,_ 

I..ce Alam01a1 Tcxa111 0.4 (O.J)• 0.0 (0.2) ~.0 (0.1) N/Ab 0.001 (0.001) 0.014 (0.002) 0.004(0.003) : (0) I 10) 1 il'l I I..ce AJam01ac LA·2 0..5 (0.3) 0.0 (0.2) 0.4 (0.1) N/A 0.003 (0.001) 0.198 (0.010) 0.022(0.003) 3 (1) 1 (0) 1 ;!\ 
OtMrArua 

s.ciiac .. ,.. 
Stalioa1 0.3 (0.3) 0.0 (0.2) 0.0 (0.1) 'S/A 0.002 (0.001) 0.00.5 (0.001) 0.002 (0.003) 3 (1) 2 (0) z I I) Stalioa2 0.8 (O.J) 0.2 (0.2) 0.1 (0.1) N/A 0.000 (0.001) 0.001 (0.001) 0.001 (0.003) 2 (1) 1 (0) 5 ( 1) 

MOI'tlllldMI c .. ,_ 
Moruadad A-6 O.J (o.J) 0.6 (0.2) 2.1 (O.J) 'S/A o.ocn (0.001) 0.064 (0.005) 0.023(0.003) .5 (I) 9 (I) Q I I) 
McnaDdad A·7 2.2 (0.6) 0.2 (0.2) 0.3 (0.1) N/A 0.001 (0.001) 0.009 (0.002) 0.005(0.003) 3 (1) 3 (0) 6 11) 
MortllldadA-1 0.8 (o.J) 0.2 (0.2) O.J (0.1) N/A 0.005 (0.001) 0.001 (0.002) 0.005(0.003) 4 (1) 3 (0) 8 11\ 
~A·IO 1.3 (0.$) 0.0 (0.2) -dO (0.1) N/A 0.001 (0.001) 0.003 (0.001) 0.003(0.003) 4 ( 1) 3 (0) 5 il) 

TrMMCII 

Stalioa1 0.5 (0.3) 0.2 (0.2) 1.3 (0.2) N/A 0.001 (0.001) 0. 027 (0.003) 0.009(0.003) 3 (I) 6 (I) 8 (I) 
Staaoa2 0.4 (0.3) 0.3 (0.2) 1.0 (0.2) N/A 0.002 (0.001) 0.064 (0.004) 0.010(0.0CS) 6 (I) 6 (I) 8 (!) 
Stalioa3 0.5 (0.3) 0.2 (0.2) l.l (0.2) N/A 0.003 (0.001) O.Oot2 (0.003} 0.001(0.003) 6 (I) 8 ( 1) 9 (I) 
Staaoa4 0.9 (0.3) 0.3 (0.2) 0.2 (0.1) N/A 0.010 (0.001) 0.001 (0.001) 0.003 (0.003) .5 (I) ' (1) 8 (I) 
Stalioa.S 0.6 (0.3) 0.3 (0.2) 0.2 (0.1) N/A 0.000 (0.001) 0.1:117 (0.001) 0.002(0.0CS) 4 ( 1) ' (!) 8 ( 1) 
Stalioa6 0.4 (0.3) 0.1 (0.2) 0.3 (0.1) N/A 0.000 (0.001) 0.013 (0.002) 0.002(0.0CS) 4 (1) .5 (I) 8 (1) 
Sralioa7 0.4 (0.3) 0.8 (0.2) 1.3 (0.2) N/A 0.004 (0.001) O.Oot4 (0.004) 0.011 (O.OCS) 7 (2) 9 (I) Q, n Stalioa8 0.3 (0.3) 0.2 (0.2) 1.2 (0.2) N/A 0.002 (0.001) 0. 039 ( 0.003) O.OOI(O.OCS) j (1) 6 (I) 8 tJ 
Stalioa9 0.8 (0.3) 0.2 (0.2) 0.6 (0.1) N/A 0.001 (0.001) 0.01.5 (0.002) 0.00.5(0.0CS) ' ( 1) ' (!) Q ( 1) Staaoa10 0.8 (0.3) 0.2 (0.2) 0.1 (0.1) N/A 0.001 (0.001) 0.010 (0.002) 0.008(0.003) 6 (1) ' (1) 11 ( 1) 

ON.SrrESTAnONS 
A.rilt·r..w.c .. ,_ 

Pueblo•SI4 0.0 (0.3) 0.1 (0.2) 3.1 (0..5) N/A 0.006 (0.001) 1.010 (0.041) 0.030 (0.003) J (1) 2 (0) 6 ( 1) 

o~Cau!liaa ~- ( •1 a&aadlrd d!Maaoa) are ia par-a.-
bstAm- aaalyaa DD1 pert'CIIIItld,ICIIIID DyU. ar DDI ClllllpltMd. 
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c Table IV -49. Trace Metals in Sediments on San lldefonso Pueblo Land ( f..lg/g) 

Stations Ag AI As B Ba Be Cd Cr Co Cu Fe Hll 

PERIMETER STAITONS (OFF SITE) 

DP-Los Alamos Canyons 
Los Alamos at Totavi <0.6a 2.500.0 0.41 6.0 21.0 0.24 <0.8 2.3 2.1 <5.00 4.400.0 <0.02 

Los Alamos at LA-2 <0.6 2.100.0 0.45 2.8 25.0 0.30 <0.8 3.0 2.0 1.70 4,900.0 <0.02 

Other Areas 
Sandia Canyon 
Station 1 <0.6 4,400.0 0.66 3.0 37.0 0.50 <0.8 12.0 3.0 4.00 7.800.0 0.02 

Station 2 <0.6 4,700.0 0.62 3.2 41.0 0.60 <0.8 9.3 2.9 3.50 8,900.0 <0.02 

Mortandad Canyon 
MortandadA.{) <0.6 9,200.0 2.04 5.7 '71.0 0.81 <0.8 6.5 3.5 6.00 8.900.0 0.04 

Mortandad A-7 <0.6 3,200.0 1.02 5.0 24.0 0.4{) <0.8 2.3 2.0 2.20 7.200.0 <0.02 

MonandadA-8 <0.6 6,200.0 1.48 3.4 57.0 0.60 <0.8 4.3 2.8 3.90 7.700.0 <0.02 

Monandad A-10 <0.6 8,900.0 1.56 5.0 88.0 0.70 <0.8 7.5 5.0 3.20 10,500.0 <002 

Transects 
Station 1 <0.6 5,200.0 1.92 3.7 58.0 0.50 <0.8 3.7 13.0 44.00 6.900.0 0.03 

Station 2 <0.6 7,900.0 1.59 6.0 66.0 0.70 0.8 5.0 4.9 40.00 7,900.0 0.02 
Station 3 <0.6 12,900.0 2.50 8.3 108.0 1.00 <0.8 8.5 5.3 13.00 12,500.0 0.03 

Station 4 <0.6 9,900.0 3.11 4.5 103.0 1.00 <0.8 6.5 4.7 8.00 10.400.0 0.03 

Station 5 <0.6 6,700.0 1.92 5.9 66.0 0.70 <0.8 4.5 3.4 4.60 7,700.0 0.02 

Station 6 <0.6 9,200.0 1.86 4.5 93.0 0.96 <0.8 6.0 4.3 7.00 10.200.0 0.03 

Station 7 <0.3 12.000.0 3.29 7.4 111.0 1.00 <0.8 8.0 18.0 8.00 12.000.0 0.04 

Station 8 <6.0 7,700.0 2.04 6.0 66.9 0.70 <0.8 5.0 3.3 5.00 8,100.0 0.02 

Station 9 <0.6 8,000.0 1.57 5.0 68.0 1.00 <0.8 5.0 4.0 4.50 9,490.0 0.02 

Station 10 <0.6 11,400.0 2.45 6.7 94.0 1.00 <0.8 8.0 5.0 5.60 12,000.0 0.03 

ON-SITE STATIONS 
Add-Pueblo Canyons 

Pueblo at SR 4 <0.6 4,400.0 0.91 5.0 32.0 0.7 0.8 7.0 7.0 33.0 20.800.0 002 

Stations Mn Mo Nl Pb Sb Se Sn Sr Tl v Zn 

PERIMETER STAITONS (OFF SITE) 

DP· Los Alamos Canyons 
Los Alamos at Totavi 181.0 <1.2 3.0 <6.0 <6.00 <0.20 13.0 5.0 <12.0 4.4 21.0 

Los Alamos at LA-2 174.0 1.2 4.8 6.0 <6.00 0.29 <10.0 5.8 <2.0 6.0 22.0 

Other Areas 
Sandia Canyon 
Station 1 293.0 1.3 3.6 13.0 <6.00 <0.20 14.0 6.8 6.4 7.8 47.0 

Station 2 347.0 1.3 4.3 13.0 0.78 <0.20 17.80 7.2 3.2 9.7 49.0 

Mortandad Canyon 
MonandadA.{) 348.0 <1.2 4.3 16.5 <6.00 <0.20 16.0 14.0 <2.0 11.6 43.0 

Mortandad A· 7 309.0 1.3 1.6 5.9 <6.00 <0.20 14.0 3.9 5.0 4.0 45.0 

MortandadA-8 292.0 <1.2 3.3 10.0 <6.00 <0.20 15.0 9.6 2.6 8.9 35.0 

Mortandad A-10 382.0 <1.2 5.9 8.0 <6.00 0.25 15.0 16.0 <12.0 17.0 36.0 

Transects 
Station 1 283.0 <1.2 3.1 13.0 <6.00 0.33 15.0 16.7 <12.0 7.6 54.0 

Station 2 300.0 <1.2 6.0 12.5 <6.00 0.32 18.0 11.4 <12.0 9.9 177.0 

Station 3 436.0 <1.2 7.0 18.0 <6.00 <0.20 18.0 19.0 <12.0 16.0 92.0 

Station 4 404.0 <1.2 6.0 13.0 <6.00 0.30 20.0 20.0 <12.0 13.0 74.0 

Station 5 317.0 <1.2 4.6 10.0 <6.00 <0.20 12.0 12.0 <12.0 9.3 57.0 

Station 6 406.0 <1.2 5.5 14.0 <6.00 <0.20 13.0 18.0 <12.0 12.6 74.0 

Station 7 448.0 1.2 6.0 18.0 <6.00 <0.20 18.0 22.0 <12.0 15.0 74.0 

Station 8 335.0 0.8 4.0 13.0 <6.00 <0.20 16.0 11.0 <12.0 10.0 80.0 

Station 9 374.0 <1.2 4.0 13.0 <6.00 <0.20 15.0 11.0 <12.0 11.0 61.0 

Station 10 427.0 <1.2 5.0 14.0 <0.60 <0.20 17.0 17.0 <12.0 15.0 60.0 

ON-SITE STATIONS 

t Add-Pueblo Canyons 

Pueblo at SR 4 434.0 3.7 6.0 12.0 <6.00 <0.20 15.0 8.0 17.70 17.0 111.0 

ane less than symbol (<)means the analysis was below the specified detection limit of the analytical method. 
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The samples of sediments collected from San lldefonso Pueblo in 1992 were analyzed for trace metals. The 
results, which are within the general ranges expected for geologic materials, will provide a basis for iurure 
comparisons. 

c:. Monitoring Well. A monitoring well (SIM0-1) was installed in 1990 in Mortandad Canyon just east of 
sediment sampling station A-6 on San lldefonso Pueblo land by B[A and Laboratory personnel under the general 
terms of the MOU (EPG 1992). The purpose of the monitoring well was to confinn the absence of any perched 
water in the alluvium of Mortandad Canyon. 

No evidence of perched water was found, confinning previous inferences that no water could be moving from 
the Laboratory onto San Ildefonso Pueblo lands beneath the surface. Even though the hole from the monitoring well 
did not penetrate saturated zones, a polyvinyl chloride casing with screened sections was installed across two 
intervals that were geologically likely locations for water to accumulate. When inspected in February 1992, the well 
was found to be dry._ 

The radiochemical analyses of the cores showed no evidence of any contaminants from the Laboratory (EPG 
1992). Tbe plutonium measurements were all at or below detection limits. Tritium levels in water vapor extracted 
from the cores from the surface down to 4.27 m (14 ft) were within the range attributable to background expected in 
northern New Mexico soils (Purtymun 1987a); below 4.1:7 m (14ft) the tritium measurements were below the limits 
of detection. Gross gamma activity and levels of 137Cs in all cores were within the expected range for background 
in northern New Mexico soils {Purtymun 1987a). The levels of uranium measured were well within the ranges for 
naturally occurring uranium expected for the Tshiregc, Tsanbwi, and Otowi fonnations that were penetrated by the 
bole (Becker 1985, Crowe 1978). 

'· Eavlroameatal Restoratloa Pr-ogram at Los Alamos NatJoul Laboratory. (Lars Sobolt. EM-13) 
In 1989, DOE created the Office of Environmental Restoration and Waste Management (DOE/EM) whose goal 

is to implement the DOE's policy to ensu~ that its past, present, and futu~ operations do not threaten human or 
environmental health and safety (DOE 1990b). Two primary laws govern ER activities within the DOE complex: 
RCRA and the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA [Superfund]). 
At the Laboratory only RCRA currently governs ER activities. 

Section 3004(u) of RCRA as amended by the Haurdous and Solid Waste Amendments (HSWA) mandates that 
permits for treatment, storage, and disposal facilities include provisions for corrective actions to mitigate releases 
from facilities currently in operation and to clean up contamination in areas designated as solid waste management 
units (SWMUs). The DOE/University of California (UC) RCRA permit includes a section called the HSWA 
Module, which prescribes a specific comctive action prognm for the Laboratory. The HSWA Module specifics a 
three-step corrective action process. 

TM RCRA. F«ilily lnv•stiplion. The goal of this step is to identify the extent of contamination at 
source points and environmental pathways for the exposu~ of potential human and environmental ~eptors. This 
step involves characterizing the extent of contamination in the detail necessary so that corrective measures, if any, 
that need to be takea an be detcrmiDed. This approach focuses on answering only those questions relevant to 
determining furtber actions in a cost-effective manner. 

Conw:liwl M•tiSIUu Stlul]. If characterization indiates tbat corrective measu~s a~ needed, a 
corrective measua study (CMS) will evaluate alternatives that might reasonably be implemented. These measures 
are evaluated bucd oD their projected effiacy in ~ducing risks to human and environmental health and safety in a 
cost-effective maDDer. 

Corr•cti,. M•tiSIUu lmpkm•llltJtion. This step implements the chosen action, verifies its effectiveness, 
and establishes ongoing control and monitoring requirements. 

An ER program plan bas been prepared in accordance with the HWSA Module and witb proposed SubpartS, 
Corrective Action for Solid Waste Management Units, of 40 CFR 264 (EPA 1990a) in the regulations promulgated 
by EPA to implement HSWA. EPA proposed SubpartS in July 1990 to implement the cleanup program mandated 
in Section 3004(u) of RCRA. The plan describes bow each of the three corrective action steps described a bovc wi 11 
be implemented at the Laboratory. DOE and UC usc the operable unit approach defined in CERCLA for organizing 
and managing the various SWMUs. Operable units are aggregates of SWMUs that will be addressed together. The 
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details of each step required as part of the corrective action process are presented individually for each of the :-l 

operable units at tbe Laboratory. 

~fajor components of the program that address the requirements of the HSWA Module are 

• a technical decision making approach that identifies appropriate corrective actions and meets the 

requirements of the EPA; 

• a strategy for conducting interim remedial measures; 

• a prognm management system for organizing and managing the Laboratory's ER efforts that includes 

projecting schedules and costs; 

• a quality assurance prognm that ensures a technically defensible and valid program; 

• a health and safety program that ensures adequate health and safety protection during implementation of the 

Laboratory's ER program; 

• a records management program that tracks and stores information and data throughout the ER program; and 

• a community relations program that provides information to and receives recommendations from the public 

throughout the life of the ER program. 

The HSWA Module of tbe RCRA permit defines the principal requirements with wbicb DOE/UC must comply 

in implementing the ER program at the lAboratory. However, RCRA docs not address several issues of concern at 

Los Alamoa. For example, source material, by-product, and special nuclear materials are exempt from the RCRA 

definition of solid waste and are not subject to tbe provisions of tbe HSWA Module. DOE and UC recognize that 

these radioactive constituents are of major concern and cannot be separated from concerns about hazardous wastes. 

Thus, the DOE/UC ER program addresses radioactive as well as other hazardous substances not regulated by 

RCRA. This approach is intended to maintain a technically comprehensive program that covers potential liabilities 

associated with other environmental laws, such as CERCLA. Section III.B.l.i, HSWA Compliance Activities. 

presents information on the accomplishments of the ER program in 1992. 

7. PerformaDce AssessmeDts. (Dennis Annstrong) 

DOE Order 5820.2A, Radioactive Waste Management, became effective in September 1988. Section Ill of this 

order established policies, guidelines, minimum requirements and performance criteria for LLW and mixed waste 

(LLW that also contains nonndioactive hazardous waste components) management at DOE facilities. This order 

applies only to wastes disposed of after tbe order became etYective. The order requires a performance assessment 

(PA) of the disposal site to demonstrate compliance with specific performance objectives including 

• protecting public health and safety; 

• ensuring that external exposure to the waste and concentrations of radioactive material which may be 

released into surface water, groundwater, or soil; or that may be transmitted through contact with plants or 

animals result in an EOE that docs not exceed 25 mrem/yr to any member of the public; 

• ensuring tbat tbe committed EDEs received by individuals wbo inadvertently intrude into the waste disposal 

facility after tbe period of active i~titutional control (100 yrs) will not exceed 100 mrem/yr for continuous 

exposure or SOO mrem for a singJc acute exposure; and 

• protecting groundwater resources, consistent with federal, state, and local requiremcDIS. 

PerfornuJMe AsuSslllenlfor TA-.~4, Are• G. Preparation of a draft PA document for TA-54, Area G 

continued in 1992. EES-5, the Geoanalysis group, began developing modeling techniques to establish tbe source 

term for the groundwater pathway, which included some preliminary work using TRACER 30 to examine the 

potentia I for contaminant flow a long fractures. Umits for waste acceptance were assessed using the criteria 

established by the Nuclear Regulatory Commission (NRC) for Class A and aass C wastes. These limits are being 

incorporated into the waste acceptance criteria currently used at Area G. The document is expected to be completed 

inFY94. 
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Ptrform4nct AsstssmtnJfor the .\fixed Waste Disposal Facility. [n order to facilitate timely 

remediation of contJminated waste generated from the ER program, the design and eventual construction of a 

Mixed Waste Disposal Facility (MWDF) was initiated. The principal goal of the MWDF is to dispose of solid 

ntixed waste in compliance with the regulatory and operational requirements of RCRA and DOE. The facility w1ll 

accommodate activities required for waste management and environmental monitoring. 

A PA for the MWDF, proposed to be located at TA-67, was initiated in late 1992. Work accomplished so far 

includes developing the scope of activities required and ensuring tbat adequate resources were available. This PAis 

a multi-year project tbtt is expected to be completed during FY9S. 

8. Pnoperational Studies. (Philip Fresquez) 

Preoperational studies are required under DOE Order 5400.1 for areas where a new facility or process may sig

nificantly impact the environment (DOE 1988a). This order requires that chemical, physical, and biological char

acteristics be assessed before tbe site is disturbed. Two preoperational studies were conducted during 1992. 

Detailed results may be obtained by referring to individual preoperational reports available through EM-8. 

Tlu Dul Axis RIUiiographic Hydrotut Facilily at TA-15. The potential ecological impact of this 

project was tbe potential release of depleted uranium and toxic metals such as beryllium. Consequently, soils and 

plant materials were collected from around the proposed facility and analyzed to provide baseline infonnation on 

total uranium and beryllium. 

1M Havmlous Wa.ste TrtiiiiMnJ Facilit] allllt/N Rlllliotlcdve Liquid Wasu TrelllmenJ Facility at . 

TA·.~2. These proposed facilities are within 100 yards of each other. Therefore, soil and plant samples were 

collected over both sites. The potential ecological impact of these projects were tbe potential release of radioactive 

materials and toxic metals. Comequently, samples were analyzed for uranium. 60Co, 90sr. ll7Cs. 238Pu, 239.240Pu, 

24lAm, lH, and silver, arsenic. barium. beryllium, cadmium. chromium, mercury, nickel, lead, antimony, and 

selenium. 

9. Biological Resource Evaluatloas. (Temlene Foxx) 

L Biological Surveys/Monitoriag. In 1990, tbe Biological Resources Evaluation Team (BRET) began 

monitoring selected biota and sensitive habitats to provide long-tenn data in accordance with the Endangered 

Species Act. Floodplain/Wetland Executive Order, NEPA.and DOE Order 5400.1 (DOE 19881) began in 1990. 

Monitoring studies on captors. reptiles and amphibians, small mammals, and birds continued through 1992. 

Additionally, BRET monitored wetland and adjacent upland habitats within Pajarito and Sandia anyons and 

initiated several new surveys to obcain inventory data on groups of organisms not previously studied. 

AqiUIIic lnvenebrates. For the past tbree yean. BRET conducted field studies of stream 

macroinvertebrate communities associated with outfalls of organic and industrial waste in Sandia Qnyon. 

Biologists sampled aquatic macroinvertebrates and water samples were collec:ted at three permanent stations within 

Sandia Canyon (Figure IV-23). The purpose oftbe study was to develop baseline information and to detemtine if 

aquatic macroinvertebrate communities in Sandia Canyon could be correlated to water quality. Results of the study 

indicate that the composition of aquatic macroinvertebrate communities at each station appeared to be a function of 

water quality and physial characteristics of the stream. Two of the three sampling stations were characterized by 

low diversity of macroinvertebrates and measures of water quality that differed slightly from those from natural 

areas. These two areas directly received industrial and sanitary waste effluents. Tbe last sampling station appeared 

to be in the •zone of recovery.• A1 that station, water quality parameters beame more stable and resembled the 

parameters of natural areas. A list oftbe macroinvertebrates collected at the three sampling stations within Sandia is 

in Table IV-SO. As anticipated, no fJSh were collected from sampling stations on Laboratory land. 

Terreslri41 Inventbi'Gies. BRET conducted studies of terrestrial insects in both Canada del Buey and 

Pajarito Canyon during 1991. Pit tnpa for terrestrial insects yielded large numbers of insect orders, genera. and 

species. Many specimens were sent to experts for identification; specimen identification was completed in 1992. 

The two most common groups of insects captured in both C.tiiada del Buey and Pajarito Qnyon were ants and 

beetles .. Data analysis indicate a higher species composilion of insects within the Pajarito wetlands than in C.tiiada 
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F1gure IV -23. Locations of on-site aquatic invertebrate sampling stations in Sandia Canyon. 
(Map denotes general location only.) 

del Buey, which is a dry canyon. Nine families of beetles have been identified from the Pajarito Cuyon study area, 

while only three families have been identified within Canada del Buey (Figure IV-24). 

R~ptiks aNI AmpiUbituu. Populations of reptiles and amphibians within Canada del Buey and Pajarito 
Canyon were monitored duriDS 1991. The monitoring activities continued in Pajarito Canyon throughout 1992. 
Because water resourc:a are limited in Canada del Buey, no amphibiam were found. Table IV-S1 identifies the 

reptile and amplu'biu species found within tbesc rwo canyon ecosystems. 
Binls/lllqiUn. Evaluation of raptor populations and raptor nest sites within Laboratory boundaries 

continued during 1992. Birds of concern included the zone-tail hawk (Buteo a/bonottiUlus), Cooper's hawk 
~ccipiter cooperU.), and the Northern goshawk (Accipiter gemilis). Habitation for winteriug Bald Eagle was 
identified within the areas adjacent to the Laboratory. 

Additionally, point-count surveys were continued in Canada del Buey during 1992. Tbe compilation by the 

Pajarito Ornithological Survey was published in the Atlas of tbe Breeding Birds of Los Alamos County, New 

Mexico (POS 1992). 
lAIJe ma1M14l.s. BRET bas not evaluated elk and deer populatiom since the late 1970s. Aerial game 

counts are precluded by altitude limitations mandated by DOE for security reasons. To estimate the relative use of 
Pajarito Canyon and Canada del Buey by large and medium size mammals, BRET established pellet transects in 
1991, which were continued in 1992. Biologists read transects on a monthly basis. Surveys show a significantly 
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Table IV ·50. Aquatic Invertebrates Found at Three Sampling Stations in Sandia Canyon 

Present at Present at 
Aquatic Invertebrate Station 1• Station lb 

Order Diptera Yes Yes 
(Flies, Midges, and 
~iosquitoes) 

Order Coleoptera No Yes 
(Beetles) 

Order Ephemeroptera No No 
(Mayflies) 

Order Trichopten No ·No 
(Caddis Flies) 

Order Hemipten No No 
(True Bugs) 

Order Plecopten No No 
(Stonetlies) 

Class Odonata No No 
(Damselfiles and 
Dragonflies) 

Class Oligocheata No No 
(Aquatic Earthworms) 

Class Gordiace11 No No 
(Ha irworms) 

Class Nematoda Yes Yes 
(Roundworms} 

•Station 1 = Immediately below steam plant effluent discharge poinL 
bStation 2 = Immediately below the sanitary waste discharge point. 
CStation 3 = Half mile down from any discharge point. 

Present at 
Station 3c 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

higher number of elk pellet groups in Pajarito Canyon than in Canada del Buey and a slightly higher number of deer 
pellet groups in Pajarito Canyon than in Canada del Buey. This indicates that botb species use tbe wetland more 
than the dry canyon. 

SlfiiiiJ """"""'U.. BRET initiated a study of the diversity and habitat requirements of small nocturnal 
mammal species u related to NPDES wastewater outfalls. This investigation was designed to determine which 
small mammal species are using habitats created by various hydrological conditioJW: (1) artificially watered sites 
(NPDES outfalls), (2) natural streams, and (3) dry areas at elevations of 2,073 m (6,800 ft) to 2,287 m (7,500 ft) 
with ponderosa pioe overstory. An additio01l concern was whether the artificially created (outfall) wet areas were 
similar to DlturaUy created wet areas with respect to numbers and types of noctufDII mammals. 

BRET selected 13 sites: 3 c;Jry 01tural sites, 7 outfalls (artificially watered sites), and 3 01tural stream sites. 
Within these sites, BRET conducted a small mammal mark-recapture study from June 1992 through August 1992. 
Ten species of small mammals were captured during the study. 

No significant differences were found in mean numbers of unique species, percent capture rate, and species 
diversity between dry natural, artificially watered, and natural stream site types. The study showed that natural 
stream areas were significantly higher in daily mean numbers of species, percent capture rates, and species diversity 
than dry 01tural areas. The similarity in species diversity at outfalls with 01tural stream areas depended on the 
quantity of water entering the environment; those outfalls with historically higb water input (>2 gal./day) were most 
like natunl areas. Outfalls with lower water input resembled dry sites with respect to mean numbers of species, 
percent capture rates, and species diversity. 
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Flgun IV·U. Comparisonofnumbem of beetles collected in 1 wet (P1j1rito) and 1 dry (Canada del Suey) canyon. 

Table IV ·51. Repdle aad Ampblbla Species Captund Ia 

Pajarito Cuyoa aad Caiada del Buey, 1992 

Pa!arito Cagyo1 
Alllpblblul 

Tiger Salamander 
CboruaFros 
Red Spotted Toad 
Spadcfooc Toad 
Woodhouse Toad 

Reptiles 
Eastern Fence Uzard 
Manylined Skink 
Great Plains Skink 
Wbiptail 
Sbort-borned Lizard 

Canada del Buey 
Ampbiblau 

None 

Rep tOes 
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Eastern Fence Uzard 
Manylined Skink 
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&ls. BRET directed a quantitative survey of bat species inhabiting or foraging on Laboratory lands was 0 
conducted between June 30 and July 5, 1992. The purpose of the study (1) to identify species of bats inbabitmg · 

Laboratory lands, and (2) to detennine if the spotted bat (Euderma macuullum), listed as endangered by the NM 

Department of Game and Fish, was using Laboratory lands for foraging or roosting. Eude17711l bas been found in the 
adjacent Jemez Mountains. 

During 1992, BRET set up nets at three study sites within the Laboratory boundary, including sites in Los 

Alamos Canyon, Pajarito Canyon, and a permanent site at TA-16. Bats were also netted at a site in Frijoles Canyon 
along Frijoles Creek in Bandelier National Monument. Researchers monitored from dusk to 0200 h or from mid

night until dawn. Data recorded included species, sex. age, reproductive status, foreann length, height, direction of 
flight, and time of cipture. A total of 94 bats were captured; species captured during the study and capture rates are 
recorded in Table IV-52. At Los Alamos Canyon, 15 bats from 6 species were captured. At Pajarito Canyon, 22 

bats from 10 species were caught. Forty-four bats from nine species were captured over the pond at TA-16. 
Thirteen bets from five species were captured in Bandelier. 

Table IV-!%. Bat Species Captured and Capture Rates during the Net Survey, by Study Site LocatioD, 199% 

Los Alamos Pajarito Capture 
Common Name Species Canyon Canyon TA-16 Bandelier Ratea 

Pallid hilt Antro~ous oal/idus X X X 10.6 

Bill brown bat EotDicUS mscus X X X 10.6 

Silver-haired bat ' uri.f noctiva~tam X X 16.0 

Hoarv bet LasiuTUS cine~ X X X 11.7 

Ca lifomia mvoti!l Mvoti.J califomicus X .u 
Lonll-eared mvotis Mvoti.f evoti.f X X 7.4 

Small-footed mvotis Mvoti.f /eibii X X X 5.3 

Frinlled mvotis Mvotis thvsai'IOiks X X X X 13.8 

I..onll-lelllled mvotis Mvotis vo/ans X " X 7.4 

Yuma mvotis Mvotis vumanensis X X 5.3 

Western ninilltrelle Pini.Jtrel/u.t X 1.1 

Townsend's bill-eared bat Pl«onu towruendii X 1.1 

Brazilian free-tailed bat TadilridiJ brazilimsis lC X 5.3 
aeaptuR rate is the percent of the total catch at aU sites. 

10. Commullily Reladoas Prop-aal (Paaicia Trujillo-Oviedo, PA-3). 

In 1992, tbe uboatory's ER community relatioM program played an increasingly important role in communi

cating with tbe public ~garding environmental issues at the Laboratory. ~pan of the ER program, several 

rommunity relado• ac:tivitia were accomplished, including 

• belding a series of pubtic infonnation meeting in Los Alamos, Santa Fe, and &panola in May and 

September; 
• developing and distributing a quarterly publication providing updates on ER activities; 

• expanding tbe ER m1iling list to 1,400 n~mes, including 111mes on offiCial EPA and NMED mailing lists; 

• developing and presenting exhibits at community events in Los Alamos and &panola and at environmental 

confeRnces; 

• incRasing the Speakers' Bureau's emphasis on environmental topics; 
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• meetiq wida acvenllocal neigbborbood associations, tbe Los Alamos U:>unty U:>uncil, and the Los Alamos 

1 County AdmiDistralor to address specific ER issues; and 

• lllJiling out aDd collating respoi'ISes to a DOE survey about ER and Waste Management issues. 

The Laboratory's Community Relations group (PA-3) was involved in several events in wbich the public 
interacted with La bora lory saff. Among these events were 

• a round table discussion witb the Los Alamos Study Group on Nuclear Nonproliferation, an event cospon
sored by Our Common Ground, a group initiated by Laboratory employees interested in promoting respect 
for the environment and fostering open and honest discussion of environmental issues; 

• a l..ANL-bosted public seminar witb Daniel Ellsberg of •The Pentagon Papers" fame, also co-sponsored by 
Our Common Ground; and 

• a public forum sponsored by tbe Los Alamos Committee on Arms Control and International Security to 
discuss nuclear oonproliferatioa. 

11. Wol'ldq Group to Address Commuaity Health Coaceru. 

The Working Group to Addresi Community Health Concerns (the Working Group) is a joint Laboratory and 
community group formed in June 1991 to address concerns about a possible increased incidence of brain cancer in 
Los Alamos. The Working Group ia composed of seven members from tbe Los Alamos community and seven 
members from the Laboratory. The~ •~ two cochairs, one rep~nting tbe community and the other, the 
Laboratory. 

Thirteen meetings of the Working Group were held during 1992. Topics of discussion included LANL TLO 
monitoring and the incidence of thyroid cancer. At the May 20, 1992, meeting tbe Working Group asked the un
ters for Disease Control to prepa~ an independent study of historical radiation exposures in Los Alamos. During 
1992 tbe Working Group a~d to expand its charter to take a mo~ active role in advising the Laboratory on the 
possible health effects of new projects. The Working Group reviewed cancer rates computed as part of an epidemi· 
ological study by the NM Health Department and concluded there was no immediaiC cause for concern. 

l.Z. Waste Mlalnabadoa aad PoUutloa PreveadoaAwanaea. (Pat Josey, EM-DO) 

LANL's WasiC Minimization and PoUution ~vention Awarenesa Program is a comprehensive and continual 
effort to systematically reduce tbe amouat ofwasiC generated at the Laboratory. The program is designed to elimi· 
naiC or minimize releases ofpollutaDIS to tbe environment from all aspects oC,the laboratory's operations· haz
ardous chemical waste, TRU wute, low-level radioactive waste, radioactive li.quid wasiC, mixed wasiC, and sanitary 
and industrial wastes. 

The Laboratory is committed to the WasiC Minimization and Pollution Prevention Awareness Program; the Lab
oratory Director's Policy emphasizes reduction or elimination of wasiC whenever and wbe~ver possible. The 
program uses Procaa Waste Assessments {PWAs) to identify generation problems and potential solutions, Site 
Specific Plans (SSP) 1o identify waste minimization implementation requirements for each siiC, an employment 
awareness plan that iDCludes training and incentives for new ideas, and a data management plan to track generation 
and minimization. 

13. Eavlronmeatal. SafetY, aad Health Traiaiag. (Shirley Fillas, HS-8) 

The Laboratory mainains an extensive training program comprising ES&H courses coordinated by tbe ES&H 
Training Section of the Risk Management Support Group (HS-3). In 1992, available training included Radiation 
Protection for Occupational Workers, Lockourfl'agout for Affected Workers, and Occupational Safety and Health 
Act (OSHA) Rights and Regulations. All new employees, contractors, affiliates, long-tenn visitors, co-op students, 
and current employees working at siles governed by DOE Order 5488.20 were requi~d to take General Employee 
Training (GET), which consist of 17 training modules: 
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• Facilities 

• Quality Assut:ance 

• ES&H Policy 

• OSHA Rights and Regulations 

• Fire Protection 

• Industrial Hygiene 

• Lockout/Tagout 
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• Materials Control and Accountability 

• Oassification 

• Radiation 

• Policies 

• Security 

• Employee Participation Packet 

• Industrial Safety 

• Emergency Management 

• Occupational Medicine 

• Environment 

Introduction to Hazard Communication and Hazardous Waste Generator courses were offered as part of the 
Extended GET Program. 

The Laboratory also offers specific environment-related courses for employees who work with hazardous and 
toxic wastes. A variety of classes designed to meet site-, job-, and operation-specific training needs included Haz
ardous Waste Generator for Temporary Storage; Hazardous Waste Operations (wbicb meets the OSHA training 
requirements as described in 29 CFR 1910.120); Packaging and Transportation of Hazardous Materials; Procedures 
to Implement the Spill Prevention, Control, and Countermeasures Plan; and Waste Management Coordination. 
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V. ENVIRONMENTAL RADIOLOGICAL PROGRAM INFORMATION 

A. Introduction 

A major component of the Laboratory's Environmental Surveillance 

Program includes monitoring for potential exposures to the public from 

Laboratory-related radiation sources and assessing the risk associated with 

that exposure. Air emuents are routinely sampled at 88 release points on 
Laboratory property. Air sampling is conducted on Laboratory property, 
along the Laboratory perimeter, and in more distant areas that serve as 
regional background stations. Atmospheric concentrations of tritium, 
uranium, plutonium, americium, radioiodine, and gross alpha and beta are 

measured. The largest airborne release was 71,950 Ci of short-lived (8 s to 
20 min half-lives) air activation products from ·the Los Alamos Meson 
Physics FaciUty (LAMPF). In 1992, total radioactive air emissions increased 
by approximately 10%, which was mainly due to slightly increased gaseous 
mixed activation products released from LAMPF. Water emuent from the 
liquid waste treatment plant is sampled to determine the release or 
radionuclides. Total releases continued to decline in 199%. No radioactive 
contribution in foodstuffs posed a threat to the health or safety or the 
publk. The maximum etJectlve dose to a member of the public from 199Z 
Laboratory operations was 6.1 mrem. The average doses to individuals in 

Los Alamos and White Rock because of 199% Laboratory activities were 
0.1% and 0.11 mrem, respectively. These doses are estimated to add lifetime 

risks or less than one chance in one million to an individual's risk or cancer 
mortality. 

Many of the activities that take place at the Los Alamos Nati!)nai Laboratory {LANL or tbe Laboratory) involve 

handling radioactive materials and operating radiation-producing equipment. A major component of the Labora
tory's Environmental SurveiJlance Program includes monitoring for potential exposures to the public from 

Laboratory-related radiation sources. 

Radiation from radioactive materials and radiation-producing equipment is called ionizing radiation. Common 

types of ionizing radiation include alpha, beta, and gamma. Each type of ionizing radiation bas a unique ability to 

penetrate or pass through materials and thereby be absorbed in living tissues causing damage from the ionization 
process. Alpha radiation penetrates poorly; a piece of paper or outer skin tissue can stop it. Beta radiation has low 
to moderate penetrating ability. X rays and gamma radiation have much greater penetrating ability. 

Radiation is released by both naturally occurring materials and by artificially produced or enhanced sources. 

Naturally occurring sources arc called background radiation and include naturally occurring gases such as radon and 

naturally occurring elements such as uranium in regional rocks and soils. IoniZing radiation is also produced by 

medical diagnosis and treatment equipment such as x rays, nuclear medicine procedures, and linear accelerators. 
Medical diagnostic and treatment account for tbe largest radiation dose to tbe American public from artificially pro

duced sources of radiation. Tobacco products, smoke detectors, and television sets also have ionizing radiation 

associated with them. 

Other sources of ionizing radiation include occupational exposure, residual fallout from past worldwide 

atmospheric weapons testing, the nuclear fuel cycle, and research and scientific activities at facilities such as the 
Laboratory. 
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B. Radioactive Emissioas 

l. Air. 

The radiological air ~mpling network at the Laboratory is designed to measure environmenullevels of airborne 

radionuclides tbat my be released from Laboratory operations. Plutonium, americium, and uranium are released in 

microcurie amouniS as a result of lAboratory operations. Tritium is released in curie amounts. Radioiodine and 

noble gases are released from facilities perfonning fJS.Sion prod9ct chemistry, and medical isotope preparation and 

research reactors. The Laboratory also releases radionuclides that emit bcu and gamma radiation from lA.MPF at 

TA-53 and from the Omega West Reactor at TA-2. 

Radioactive airborne emissious are monitored at 88 lAboratory discharge locations. These emissions consist 

primarily of filtered exhausts from glove boxes, experimental facilities, operational facilities (such as liquid waste 

treatment plants), a nuclear rese2rcb reactor, and a linear particle accelerator at l.AMPF. Some emissions receive 

treatment before discharge, such u filtration for particulate matter and catalytic conversion and adsorption for 

activation gases. The quantities of airborne radi01ctivity released depend on tbe type of research activities and can 

vary markedly from year to year (Figures V-1 through V-3). During 1992, the most significant releases were from 

l.AMPF. The amount released for the entire year was 71,950 Ci (2,662,150 GBq) of air activation pfoducts (gases, 

particles, and vapors) from aU uboratory operations (Tables V-1 and V -2). This emission was about 25% greater 

than that in 1991, due to the increased operating time of LAMPF (Table V-3). The principal airborne activation 

products (half-Uves in parentheses) were 10C (19.5 s), uc (20 min), IJN (10 min), 16N (7.14 s), L4Q (71 s), L.5Q (123 

s), and 4 tAr (1.83 b). Most of the radioactivity was from these radioisotopes, whose radioactivity declines very 

rapidly, before they reached the Los Alamos townsite. A list of selected nuclides and their half-lives is given in 

Table 0-16. 
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f1gure V -1. Summary of tritium releases (airborne emissions and liquid emuents). 
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Figure V·l. Summary of plutonium releases (airborne emissions and liquid effluents). 
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Figure v.J. Emissions of airborne activation products (principally 10c, 11c, 12 N,16 N, 140, 150, and 41
Ar) 

fromLAMPF. 
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Table V-1. Airborne Radioactive Emissions from ~J Laboratory Operations in 1992• (in Curies) 

Radio- J nuclide TA-l TA-3 TA-tS• TA-16 TA-21 TA-33 TA-35 

3Hb 1.15 X 1Q+2 6.28 X 1Q•2 4.29 X JQ+2 3.18 X JQ+2 1.00 X lQ•l J lOC 

llC 

13N 
16N J l4Q 
15Q 

32p 

' 41Ar t.40 X tQ+2 
MfPC 8.42 x to.o 2.40 X tQ~ 

234U 6.t2 X 1Q-4 

I 235U 1.39 X tQ-4 3.20 X 1Q·5 5.20 x 1Q·S 
238U 5.92 X to·S 1.65 )( 1Q•3 
Pud 2.73 )( 1Qo0 8. 70 )( 1Q•7 3.58 )( 1Q•7 
P/VAfC ' Radl~ I nucUde TA-41 TA-43 TA-48 TA-50 TA-53 TA-54 TA-55 Totals 

3Hb 2.92 x to+2 4.2t )( lQ+l 1.02 )( 1Q+2 uo x w+3 ~ lOC 2.80 )( to+3 2.80 X 1Q+3 
uc 1.28 )( to+4 1.28 X 10+4 
13N 9.52 )( to+3 9.52 )( JQ+3 -16N 1.~ )( 10+3 1.~ X 10+3 
l4Q 1.()6 X lQ+3 1.06 )( !o+3 
lSQ 4.43 X 1()+4 4.43 )( !o+4 

32p 9.41 x to-6 9.4t X 10.0 

' 41Ar 2.50 X 1Q+2 3.90 X JQ+2 
MfPC 2.74 X 1Q•3 3.57 )( 1Qo0 2.75 x 10·3 
234U 6.t2 X 104 

II 235U 4.17 x to·7 2.23 X tQ-4 
238U 1.11 x w-3 
Pud 6.72 X lQoO 5.50 x to·7 l.OOx 10-8 1.12 X 10.0 t.24 x 10-s 

II P/VAfC 3.79 X tQ-2 7.33 X lQ•l 1.11 x 10·1 

aFor dose calculation purposes, emissions from both TA-15 and TA-36 are conservatively considered to be released 
from T A-15; however, 54% of the 234U, 235U, and 238U emissions are from TA-15 and 46% are from TA-36. 

' b1992 tritium releases from TA-16, TA-21, TA-41, and TA-53 were 81.7%, 12.75%, O.S%, and 100% tritium oxide 
respectively. All remaining tritium releases were of elemental tritium. 
cMFP = Mixed Fission Products. 

' dpJutonium includes 238Pu, 239.240PtJ, 241Pu, and Z41Am. 
epN AP = Particulate/vapor activation products. These include 29 radionuclides at TA-53 dominated by t97mHg, 
'Be, and 82Br, and 20 radionuclides at TA-48 dominated by 75Se, and "Br. Individual radionuclide totals for 1992 

'1 emissions are shown in Table V-2. 
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Table V -2. Detailed Listing of Activation Products from 

Laboratory Operations in 1992 (in Curies) 

Mixed Location 

II Activation 
Products RadionucUde TA·2 TA-53 TA·-'8 

II 
ParticulateNapor 72As 8.69 X 1Q·4 

(PNAP) 73As 2.56 X 1Q·3 
74As 1.34 X lQ·3 
7Be 2.45 x to-z 

~ nar 2.30 X 1Q·3 1.69 X 10·2 
82Br 1.16 X lQ·2 

1090:f 3.34 x to-J 

II 56 eo 1.03 X lQ-5 2.73 X 10~ 
57 eo 3.79 x to-5 5.77 x w-s 
5seo 2.62 X 1Q·5 8.45 X tQ-6 

II 
60Co 4.40 X 10~ 
5tcr 8.78 x w-5 
68Ga 5.72 X lQ-4 

146Qd 8.16 X 10·7 

II 153Qd 9.05 X lQ-5 
68Qe 7.10 X lQ-4 

197Hg 2.70 X 1Q·3 

- 197mHg 6.79 X lQ·l 5.24 X 10-4 
203Hg 1.29 X lQ-4 
131J 1.31 X 1Q·5 

~ 
172Lu 5.86 X 1Q·5 3.12 X 1Q·6 
173Lu 5.88 )( 10-4 
52Mn 2.78 )( 1Q-4 
54Mn 4.55 x to-s 1.33 X lQ-4 - 22Na 5.31 X 10~ 
24Na 9.42 X lQ·l-

18.SQs 2.10 X 10-4 

- 143Pm 4.50 X 1Q·S 
183Rc 1.94 x lQ·S 3.36 )( to·4 
46Sc 7.35 x to-6 
47Sc 1.07 X 10·3 - 75Se 7.21 X 1Q·.S 1.20 X 1Q·2 

t82Ta 4.06 X 10-6 
202n 1.21 X 10-4 - 168Tm 3.38 X 10-6 
172Tm 5.09 X 10·5 
48V 4.05 X 10-4 4,77 X 10~ 

- t27Xc 1.88 x lQ·S 
169Yb 1.82 X lQ-6 

Gaseous/Mixed 41Ar. 1.40 X 102 2.50 )( 102 
(G/MAP) toe 2.80 X 1oJ - nc 1.28 )( 1o4 

13N 9.52 X 1oJ 
16N 1.08 X 1oJ 

'c 
14Q 1.06 X 1oJ 
t.so 4.43 X 1()4 
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Table V-3. Comparison of 1991 and 1992 Releases or 

Radionuclides from Laboratory Operations" 

Activity Released Ratio 

R.adlonuclide Units 1991 199Z 199Z:l991 

3H 
32p 

Uranium 
Plutonium 
Gaseous mixed activation products 

Mixed fissi9n products 
Particulate/Vapor activation products 

Spallation products 

Total 

Uquid Emuents 

RadionucUde 

3H 
82.8S.S9.90$r 

137es 

234U 
238,239,240Pu 

241Am 

Rounded Total 

Ci 4,716 
~Ci 17 
~Ci 336b 

~Ci 37 
Ci 57,431 

~Ci 1,096 
Ci 0.21 
Ci <0.1 

Ci 62,147C 

Activity Released (mCl) 

1991 199% 

10,600 10,630 
124 17 
67 0.5 

0.07 o.os 
1.3 0.7 
1.1 0.3 

10,800 10,650 

1,298 
9 

242b 
12 

71,950 
275 

0.73 
<0.1 

73,248 

Ratio 
199Z:1991 

1.0 
0.1 
0.01 
0.7 
o.s 
0.3 

0.99 

0.3 
0.5 
0.7 
0.3 
1.3 
0.3 
4.2 
1.0 

1.1 

3Detailed data are presented in Tables V-1 and V-2 for airborne emissions and Table IV-26 for 

liquid effluents. 

bDoes not include dynamic testing. 

cNumber presented in Environmental Surveillance at Los Alamos during 1991 bas been corrected. 

The activity released in 1991 due to airborne emissions· (63,633 Ci) was incorrect because of an 

error in the addition of Ci and ~Ci. 

Airborne tritium emissions continued to decrease from the 4,716 Ci (174,500 GBq) released in 1991 to 1,298 Ci 

(48,100 GBq) released in 1992 (Table V-3). Release of mixed fission products decreased from 1,096 ~Ci 

(40.4 MBq) to 275 ~Ci (10.1 MBq) in 1992. 

In addition to releases from facilities, some depleted uranium (uranium consisting primarily of 238U) is dispersed 

by experiments that use conventional high explosives. About 493 kg (1,085 lb) of depleted uranium was used in 

such experiments in 1992 (Table V-4). This mass contains about 0.183 Ci (6,790 MBq) of radioactivity. Most of 

the debris from these experiments was deposited on the ground in the vicinity of the firing sites. Umited 

experimental data show that no more than about 10% of the deplettd uranium becomes airborne (Dahl 1977). 

Dispersion calculations indicate that resulting airborne concentrations are in the same range as that for 

concentrations attributable to the natural abundance of uranium that is resuspended in dust particles originating from 

the earth's crust. 

Radioactive air emissions at the Laboratory are monitored according to DOE/EH-0173T "Environmental Reg· 

ulatory Guide for Radiological Effluent Monitoring and Environmental Surveillance" (DOE 1991) and 40 CFR Part 

61, Subpart H, "National Emission Standards for Emissions of Radionuclides Other than Radon from Department of 

Energy Facilities" (EPA 1989c). Based on off-site environmental monitoring results and on doses calculated from 

measured stack emissions, the off-site doses are less than the 10 mrem/yr standard given in 40 CFR 61.92. 
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Table V -4. Estimated Concentrations or Radioactive Elements 
Released by Dynamic Experiments 

Element 

Uranium 
234U 
ZJsu 
238U 

199% 

Total Usage 

492.8 kg 
1.54 X 10·2 Ci 
2.6:6 X 1Q·.3 Ci 
1.65 X 10·1 Ci 

30istance downwind. 
bDOE (1981). 

Fraction 
Released 

(%) 

10 
10 
10 
10 

Annual Average 
Concentration 

Applicableb 

(4 km)• (8 km)• Standard 

6 x 10-4 J.L8Jm.3 2 X 10-4 9 f,.lgim.3 
2 x 10·17 f,.lCi/mL 6 X 10·18 9 X 10·14 f,.lCi/mL 
3 x 10·18 f,.lCi/mL 1 X 10·18 1 X 10·1.3 !!Ci/mL 
2 x 10·16 f,.lCi/mL 7 X lQ-17 1 X 10·13 !!CilmL 

On July 17, 1990, LANL notified the Department of Energy (DOE) that the Laboratory met the 10 mrem/yr 
standard but did not meet the monitoring requirements (40 CFR 61.93) with its existing sampling program. On 
November 27, 1991, Environmental Protection Agency (EPA) Region 6 issued the DOE a Notice of Noncompliance 
with 40 CFR 61, Subpart H. specifically: 

1. Every release source from an operation that uses radionuclides bas not been evaluated using the approved 
Environmental Protection Agency (EPA) computer model to detennine the dose received by the public, as 
required by 40 CFR61.93(a). 

2. DOE bas failed to comply with 40 CFR 61.93(b)(4) because it bas not determined each release point that bas 
the potential to deliver more than 1% of the effective dose equivalent (ED E) standard. 

3. The facility bas not installed stack monitoring equipment on all its regulated point sources in accordance 
with the above analysis and 40 CFR 61.93 (b)(2)(ii) and (iii). 

4. The facility bas not conducted, and is not in compliance with, the appropriate quality assurance programs 

pursuant to 40 CFR 61.93 (b)(2)(iv). 

5. The facility is in violation of 40 CFR 61.94 •Compliance and Reporting• because it bas not calculated the 
highest EDE in accordance with the regulations cited above. 

As a result of the Notice of Noncompliance, the DOE is currently negotiating a Federal Facilities Compliance 
Agreement (FFCA) with EPA Region 6. The FFCA will include schedules that the Laboratory will follow to come 

into compliance with the Clean Air AcL A draft FFCA was submitted by DOE Los Alamos Area Office (IAAO) to 

the EPA on March 12, 1992. 

%. Water. 

In recent yean, treated emuents containing low levels of radioactivity have been released from the central liquid 

waste treatment plant (TA-50), from a smaller plant serving laboratories at TA-21, and from a sanitary sewage 
lagoon system serving LAMPF at TA-53 (Tables IV-26 and V-3 and Figures V-1 and V-2). In 1989, the low-level 
radioactive waste stream was separated from the sanitary system at TA-53 and directed into I total retention, 
evaporative lagoon. In 1992, there were no releases from the TA-21 plant or theTA-53 total retention lagoons. 

Total activity released in 1992 (about 10.7 Ci) was slightly less than that released in 1991 {about 10.8 Ci) 
(Table V-3). The decrease resulted because of improved treatment of the radioactive liquid waste stream. Emuents 

from TA-50 are discharged into the normally dry stream channel in Mortandad Canyon, where surface flow has not 

passed beyond the Laboratory's boundary since the plant began operation in 1963. 
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a. Airborue Radloouclide Releases. On March 25, 1992, 0.045 1-1Ci of 242Pu were released at TA-55. The 

EDE (50 yr dose commitment) to a member of the public during passage of the puff was calculated to be 

0.000111U'em. Potential doses from this and from all other airborne releases were calculated using an atmospheric 

dispersion model that includes meteorological conditions and wind speed and direction characteristics during the 

release (EPA 1990b, LLNL 1990). 

Measurements taken from July 31, 1992, to August 7, 1992, showed the release of9.9 !!Ci of 232Tb and its 

daughter products from the Sigma Facility at TA-3. The maximum EDE to the nearest off-site location was 

calculated to be 0.0034 IIU'em. 

On September 18, 1992, 20 Ci of elemental tritium gas were released from LAMPF at TA-53. One percent was 

assumed to be subsequently oxidized to tritiated water (Brown 1990). The maximum EDE to the nearest off-site 

location was calculated to be 0.08 mrem, which is 0.8% of the EPA's 10 mrem/yr radiation limit from the air 

pathway. 

On September 24, 1992, 20 Ci of elemental tritium gas were released from LAMPF, TA-53. One percent was 

assumed to be subsequently oxidized to tritiated water (Brown 1990). The maximum EDE to the nearest off-site 

location was calculated to be 0.04 mrem, which is 0.4% of the EPA's 10 mrem/yr radiation limit from the air 

pathway. 

During the period of October 29, 1992, to November 20, 1992, higher than average release rates were noted for 

stack FE-40 (Radiochemistry Site at TA-48). The activation products 72As (0.6 mCi), 73As (1.4 mCi), 74As (1.1 

mCi), 7SSe (1.8 mCi), and 68Gc/68Ga (0.6 mCi) were released during the three week time period. The maximum 

EDE to the nearest off-site location was calculated to be 0.000087 mrem. 

During the period of October 30, 1992, to November 6, 1992, higher than average release rates were noted for 

stack FE-26 (Sigma Facility, TA-3). Approximately 0.6 11Ci of 238U was released during this time period. The 

maximum EDE to the nearest off-site location was calculated to be 0.000065 mrem. 

b. Radioactive Uquid Releases. On September 18, 1992, a drum containing scintillation vials (containing 

xylene, tritium, and 14C) stored at TA-54, AreaL, was found to have pinhole leaks on its sides and top. During the 

overpacking process, the drum sling slipped and the drum fell on its side spilling approximately one quart of 

solution on the asphalt No radioactivity was detected at the site of the spill. Site personnel covered the spill area 

with plastic and built a dirt berm around the perimeter of the spill to keep water away from the spillage in case it 

rained. Site personnel completed the cleanup on September 25, 1992, by removing the contaminated asphalt and 

storing the waste as low-level mixed waste. 

On October 19, 1992, approximately 75 gal. cooling water from l.AMPF was discharged from the radioactive 

liquid holding tank when the piping became plugged, which caused a backup of wastewater. The wastewater, 

containing low levels of radioactivity (beta and gamma emitters at approximately 12,000 dpm) was discharged into 

the parking lot at TA-53, near Building 3. All wastewater was contained within the parking lot and did not enter a 

watercourse. The area was cleaned to applicable standards. 

On January 20, 1993, the operation group at TA-33, Building 93, discovered a leak in the roof of Room 12. 

Snowpack on the roof melted and ran down the interior wall, into a floor drain, and then into the facility's septic 

system. Approximately one gal. of tritiated-contaminated storm water run-off (about 2 mCi/ml) entered the septic 

system. 

On December 23, 1992, the Laboratory decided to operate a boiler continuously at the Omega West Reactor, 

TA-2, to beat secondary sump water directly, and thus, to transfer beat to the primary coolant via reverse convective 

heat transfer in the cooling tower. A number of tests were perfonned with the boiler operating to determine the tem

perature change rates under a variety of conditions, including operation without the main pump. It was during these 

tests, which took place during the first few weeks of January 1993, that the reactor operators noted that the amount 

of system make-up water required for the system remained essentially constant (approximately 75 gal./day). The 

system is typically topped off twice a week. It was expected that the rate of water loss due to ordinary operations 

would drop while the reactor was run under lower pressure conditions. When the rate of water loss did not drop, the 

question arose as to whether the system was experiencing water loss through an unknown mechanism. 
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A systematic procedure was developed to determine whether that was the case, along with a test that isolated the 
flow of primary water in a circular loop that included all primary piping not associated with either the secondary or 
primary piping beyond the primary pump. These procedures indicated positively that the water loss problem had 
been isolated to the remaining primary components. As required by DOE Order 5000.3A. DOE was notified on 
January 30, 1993, that a leak of tritiated water had been positively identified. The EPA and the New Mexico 
Environment Depanment (NMED) were also notified. Surface water samples were collected on January 30 and 31, 
1993. Preliminary screening by the Health & Safety Division (HS) indicated that the tritium concentration of water 
in the primary cooling loop water was 18 to 20 million pCi/L and the concentration in the groundwater near 
Building 1 was 0.10 to 0.12 million pCi/L. Data collected at the Laboratory boundary indicated that the higher 
levels of tritiated water remained within DOE property. According to Section W1 of the NM Water Supply 
Regulations, the average annual tritium concentration assumed to produce a total body dose of 4 mrem/yr is 20,000 
pCi/L. 

During the week of February 1, 1993, experimental plans for leak isolation were developed and written, and the 
plan approval process was initiated. By February 12, 1993, the fuel elements were moved to tbe deep pool. On 
February 16, 1993, the reactor and surge tank levels were pumped down by removing 8,000 gal. of water toT A-50 
for temporary storage. This isolated the inlet line, delay line, and tbe reactor tank for leak testing. 

On February 17, 1993, tbe delay line was found to show fluid loss while tbe otber two segments were leak-free. 
The outlet and inlet lines were pumped to tbe TA-50 storage tanks. Release of tritiated water to tbe environment 
ceased. The EPA and NMED were notified that the leak bad ceased on February 18, 1993. 

C. Radiological Doses 

1. lntroduc:tioa. 

Radiological doses are calculated in order to measure the health impacts of any releases of radioactivity to the 
public. Radiation dose refers to the quantity of radiation energy absorbed per unit mass, multiplied by adjustment 
factors for type of radiation. EDE is the principal measurement used in radiation protection. This tenn means the 
hypothetical wbole-body dose that would give the same risk of cancer mortality and serious genetic disorder as a 
given exposure that may be limited to a few organs. The EDE is equal to tbe sum of individual organ doses, each 
weighted by degree of risk that the organ dose carries. For example, a 100 mrem dose to the lung, which bas a 
weighting factor of 0.12, gives an effective dose that is equivalent to (100 x 0.12) = 12 mrem. 

Standards exist which limit the maximum effective dose to the public. The DOE's public dose limit (POL) is 
100 mrem/yr EDE received from all pathways, and the dose re~ived by air is restricted by the EPA's effective dose 
standard of 10 mrem/yr (Appendix A). These values are in addition to tbose from nonnal background, consumer 
products, and medical sources. The standards apply to locations of maximum probable exposure to an individual in 
an off-site, uncontrolled area. 

z. Methods for Dose Calculations. 

L lntrodudioa. Annual radiation doses are evaluated for three principal exposure pathways: external expo
sure (which includes exposure from immersion in air containing pboton-emining radionuclides and direct and seat
Iered penetrating radiation), inhalation, and ingestion. Estimates are made of the following exposures: 

• Maximum individual organ doses and EDE to an individual at or outside the Laboratory boundary where the 
highest dose rate occurs and a person actually is presenL It takes into account occupancy (the fraction of 
time that a person actually occupies that location), shielding by buildings, and self-shielding. 

• Average organ doses and EDEs to nearby residents. 

• Collective EDE for the population living within an 80 km (50 mi) radius of the Laboratory. 

Two evaluations of potential airborne releases are conducted: one to satisfy 40 CFR Part 61 requirements and 
one for all pathways. Results of environmental measurements are used as much as possible in assessing doses to 
individual members of the public. Calculations based on these measurements follow procedures recommended by 

V-9 



Los Alamos Nattonal Laboratory 

Envtronmental Survetllance 1 992 

federal agencies to detennine radiation doses (DOE 1991, :-.IRC 1977). If the impact of Laboratory operations is not 

detectable by environmental measurements, individual and population doses attributable to Laboratory activities are 

estimated through modeling of releases. 

Dose conversion factors used for inhalation and ingestion calculations are given in Table D-17. These factors 

are taken from the DOE (1988b) and are based on factors in Publication 30 of the International Commission on 

Radiological Protection (ICRP 1979). 

Dose conversion factors for inhalation assume a 1 J.Lm diameter median aerodynamic activity, as well as the lung 

solubility category that will maximize the EOE (for comparison with DOE's 100 mrem/yr POL) if more than one 

category is given. Similarly, the ingestion dose conversion factors are chosen to maximize the EOE if more than 

one gastrointestinal tmct uptake is given (for comparison with DOE's 100 mrem/yr POL for all pathways). 

These dose conversion factors give the SO year dose commitment for internal exposure. Tbe SO year dose com

mitment is the total dose received by an organ during the SO year period following the intake of a mdionuclide that 

is attributable to that intake. 

External doses are calculated using the dose-mte conversion factors published by DOE (1988c) (Table D-18). 

These factors give the photon dose mte in millirems per year per unit mdionuclide air concentmtion in microcuries 

per cubic meter. If these factors are not available in DOE 1988c, they are calculated with the computer program 

DOSFACfOR II (Kocher 1981). 

Annual EOEs are estimated with the CAP-88 collection of computer codes published by the EPA if releases 

from Laboratory operations are so small that they are less than detection limits. CAP-88 uses dose conversion 

factors generated by the computer progmm RADRISK. The 50 year dose commitment conversion factors from 

RADRISK were compared with the ICRP/DOE dose conversion factors and found to agree to within 5%. This 

agreement was judged more than adequate to justify RADRISK dose factors when CAP-88 is being used. 

b. External Radiation. Environmental thermoluminescent dosimeter (TI.D) measurements are used to 

estimate extemalmdiation doses. 

The TLD measurements are corrected for background to determine the contribution to the extemalmdiation 

field from Labomtory opemtions. Background estimates at each site, which are based on historical data, considem

tion of possible nonbackground contributions, and, if possible, values measured at locations of similar geology and 

topography, are subtracted from each measured value. This net dose is assumed to represent the dose from La rom

tory activities that would be received by an individual who spent 100% of his or her time during an entire year at the 

monitoring location. 

The individual dose is estimated from these measurements by taking into account occupancy and shielding. At 

off-site locations where residences are present, an occupancy factor of 1.0 is used. Two types of shielding are con

sidered: (1) shielding by buildings and (2) self-shielding. Each shielding type is estimated to reduce the external 

radiation dose by 30%. (Note: these reductions are not used for demonstrating compliance to the EPA standard, see 

Section C.4.b below.) 

Neutron doses from the critical assemblies at TA-18 were based on field measurements. Neutron fields were 

monitored principally with TLDs placed in 23 em (9 in.) cadmium-hooded, polyethylene spheres. At on-site loca

tions at which above blckground doses were measured, but at which public access is limited, dose estimates are 

based on a more realistic estimate of exposure time. 

c. Inhalatloa Dose. Annual average air concentrations of 3H, 238Pu, 239.240Pu, uranium (234U, 235U, 238U), and 

241Am, determined by the Laboratory's air monitoring network, are corrected for background by subtracting the 

average concentrations measured at regional stations. Tbe net concentration is reduced by 10% to account for 

indoor occupancy. These net concentmtions are then multiplied by a standard breathing rate of 8,400 m 3/yr (ICRP 

1975) to determine total adjusted intake via inhalation, in microcuries per year, for each mdionuclide. Each intake 

is multiplied by appropriate dose conversion factors to convert mdionuclide intake into 50 year dose commitments. 

Following ICRP methods, doses are calculated for all organs that contribute more than 10% of the total EDE for 

each mdionuclide. The dose calculated for inhalation of 3H is increased by 50% to account for absorption through 

the skin. 
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This procedure for dose calculation conservatively assumes that a hypothetical individual is exposed to the mea· 
sured air concentration continuously throughout the entire year (8,760 hr). This assumption is made for the 
boundary dose, dose to the maximum exposed individual, and dose to the population living within 80 km of the s1te. 

Organ doses and EDEs are determined at all sampling sites for each radionuclide. A final calculation sums all 
radio nuclides to estimate the total inhalation organ doses and EDEs. 

d. Ingestion Dose. Results from foodstuffs sampling are used to calculate organ doses and EDEs from 
ingestion for individual members of the public. The procedure is similar to that used in the previous section. 
Corrections for background are made by subtracting the average concentrations plus two standard deviations from 
sampling stations not affected by Laboratory operations. The radionuclide concentration in a particular foodstuff is 
multiplied by the annual consumption rate (NRC 1977) to obtain total adjusted intake of that radionuclide. 
Multiplication of the adjusted intake by the radionuclide's ingestion dose conversion factor for a particular organ 
gives the estimated dose to the organ. Similarly, EDE is calculated using the EDE conversion factor (fable D-17). 

Doses are evaluated for ingestion of 3H, 90Sr, 137Cs, uranium, 238Pu, and 239,240Pu in fruits and vegetables; 90Sr, 
137Cs, uranium, 238Pu, and 239·240Pu in fish; and 3H, 7Be, 2:ZNa, 54Mn, 57Co, 83Rb, 137Cs, and uranium in honey. 

3. Estimation or Radiation Doses. 

a. Doses from Natural Background. EDEs from natural background and from medical and dental uses of 
radiation are estimated to provide a comparison with doses resulting from Laboratory operations. Doses from 
global fallout are only a small fraction of total background doses ( <0.3%, NCRP 1987a) and are not considered 
further here. Exposure to natural background radiation results principally in whole-body doses and in localized 
doses to the lung and other organs. These doses are divided into those resulting from exposure to radon and its 
decay products that mainly affect the lung and those from nonradon sources that mainly affect the whole body. 

Estimates of background radiation are based on a comprehensive report by the National Council on Radiation 
Protection and Measurements (NCRP 1987b). The 1987 NCRP report uses 20% shielding by structures for high
energy cosmic radiation and 30% self-shielding by the body for terrestrial radiation. The 30% protection factor is 
also applied to LANL sources of gamma radiation, which is less energetic than cosmic radiation. 

Whole-body external dose is incurred from exposure to cosmic rays and to external terrestrial radiation from 
naturally occurring radioactivity in the earth's surface and from global fallout. EDEs from internal radiation are due 
to radionuclides deposited in the body through inhalation or ingestion. 

Nonradon EDEs from background radiation vary each year depending on factors such as snow cover and the 
solar cycle (NCRP 197Sb). Estimates of background radiation in 1992 from nonradon sources are based on 
measured external radiation background levels of 120 mrem (1.20 mSv) in Los Alamos and 105 mrem (1.05 mSv) 
in White Rock caused by irradiation from charged particles, x rays, and gamma rays. These uncorrected measured 
doses were adjusted for shielding by reducing the cosmic ray component (60 mrem [0.60 mSv) at Los Alamos and 
53 mrem [0.53 mSv) at White Rock) by 20% to allow for shielding by structures and by reducing the terrestrial 
component (60 mrem [0.60 mSv] at Los Alamos and 53 mrem [0.53 mSv) at White Rock) by 30% to allow for self
shielding by the body (NCRP 1987a). To these estimates, based on measurements, were added 10 mrem (0.1 mSv) 
at Los Alamos and 8 mrem (0.08 mSv) at White Rock from neutron cosmic radiation (20% shielding assumed) and 
40 mrem (0.4 mSv) from internal radiation (NCRP 1987a). The estimated whole body dose from background, 
nonradon radiation is 140 mrem (1.40 mSv) at Los Alamos and 127 mrem (1.27 mSv) at White Rock. 

In addition to these nonradon doses, a second component of background radiation is dose to the lung from 
inhalation of 222Rn and its decay products. The 222Rn is produced oy decay of 226Ra, a member of the uranium 
series, which is naturally present in construction materials in buildings and in the underlying soil. The EDE from 
exposure to background 222Rn and its decay products is taken to be equal to the national average, 200 mrem/yr (2 
mSv/yr) (NCRP 1987a ). This background estimate may be revised if a nationwide study of background levels of 
222Rn and its decay products in homes is undertaken, as reeommended by the NCRP (1984, 1987a). 

In 1992 the EDE to residents was 340 mrem (3.40 mSv) at Los Alamos and 327 mrem (3.27 mSv) at White 
Rock (Table V-5), or 140 mrem (1.40 mSv) from nonradon sources and 200 mrem (2 mSv) from radon at Los 
Alamos and 127 mrem (1.27 mSv) from nonradon sources and 200 mrem (2 mSv) from radon at White Rock. 
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Table V-5. Summary of Annual EDEs Attributable to 1992 Laboratory Operations, 
Using DOE-Approved Dose Calculation Method 

Maximum Dose to 
an Individual• 

Dose 
Location 

Background 
DOE POL 
Percentage of 

POL 
Percentageof~c~und 

6.1 mrem 
Residence north 
ofT A-53 
340 mrem 
100 mrem 

6.1% 

1% 

Average Dose to 
Nearby Residents 

Los Alamos White Rock 

0.12 mrem 
Los Alamos 

340 mrem 

0.12% 

0.03% 

0.11 mrem 
White Rock 

327 mrem 

0.11% 

0.03% 

Collective Dose to 
Population within 80 km 

of the Laboratory 

1.4 person-rem 
Area within 80 km of 

Laboratory 
72,000 person-rem 

0.002% 

aMaximum individual dose is the dose to any individual at or outside tbe Laboratory where the highest dose rate 

occurs (the location of the maximum exposed individual [MEl]). Calculations take into account occupancy (the 

fraction of time a person is actually at that location) and shielding by buildings. 

Medical and dental radiation in the United States accounts for an additional avenge EDE, per person, of 53 

mrem/yr (0.53 mSv/yr) (NCRP 1987a). This estimate includes doses from both x rays and ndiopbarmaceuticals. 

b. DoMt to Individuals from External Penetratin1 Radlatloa from Aimone Emlssioas. The major source 

of external penetnting radiation from LANL operations bas been airborne emissions from LAMPF. Nuclear reac

tions with air in tbe target areas at LAMPF (T A-53) cause the formation of air activation products, principally uc, 

13N,14Q, aJld1}j(), These isotopes are all positron emitters and have 20.4-minute, tO-minute, 71-second, and 

122-second balf-lives, respectively. Neutron reactions with air at the Omega West Reactor (TA-2) and LAMPF also 

form 41Ar, which bas a 1.8-hour half-life. 

The radioisotopes uc, 13N, 14Q, and 1$0 are sources of photon radiation because of the formation of two 0.511-

MeV photons through positron-electron annihilation. The 14() also emits a 2.3-MeV gamma with 99% yield. The 

41Ar emits a 1.29-MeV gamma with 99% yield. 

External penetrating radiation is routinely monitored by a special TLD network in the off-site location which 

receives tbe maximum dose from LAMPF operations. LAMPF airborne emissions in 1992 were 125% of the 

emissions in 1991. This increase occurred primarily because oftbe longer LAMPF operating schedule in 1992. 

However, the measured off-site dose during 1992 was less than tbe 3 mrem/yr (0.03 mSv/yr) detection limit of the 

I.AMPF monitoring network. As a result, the EDE to the maximum exposed individual from 1992l..aboratory 

operations was not determined using environmental TLD results. The maximum off-site dose was estimated using 

the computer model AIROOS (CAP-88 version), which uses measured stack emissions and 11\eteorological data, 

rather than enviromnental measurements, to calculate off-site air concentrations and radiation doses. The computer 

model bas been found in the past (see below) to slightly overestimate the dose at Los Alamos sites, principally 

because of the iacreased atmospheric mixing at Los Alamos, a result of uneven terrain. (The model was developed 

for relatively flat terrain). The maximum off-site EDE from external penetrating radiation LAMPF emissions was 

calculated by AIROOS to be 5.5 mrem (0.055 mSv) during 1992. This dose is 55% of the EPA's air pathway 

standard of 10 mrem/yr (0.1 mSv/yr), and 5.5% of the DOE's POL of 100 mrem/yr (1 mSv/yr). 

c. Doses to Individuals from Direct Penetrating Radiation. No direct penetrating radiation from Laboratory 

operations was detected by TLD monitoring in off-site areas. On-site TLD measurements of external penetrating 

radiation reflected Laboratory operations and did not represent any significant exposure to the public. During 1992 

operations at TA-18, a potential gamma and neutron dose of 10 to 20 mrem/yr (0.10 to 0.20 mSv/yr) above back

ground occurred to members of the public using the DOE controlled road passing by TA-18 (Figure Il-4). 
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The on-site TLD station (Station 24, Figure IV-1) near the northeastern Laboratory boundary recorded an aho\'ebackground dose of about 15 mrem (0.15 mSv). This dose reflects direct radiation from a localized accumulation of 137Cs on sediments transported from TA-21 before 1964. No one resides near this location at this time. 
d. Doses to Individuals from Inhalation or Airborne Emissions. The maximum individual EDEs 

attributable to inhalation of airborne emissions (Table V-6) are below the EPA air pathway standard of 10 mrem/yr (0.1 mSv/yr). 
Exposure to airborne 3H (as tritiated water vapor), 238Pu, 239,240Pu, 241Arn, uranium, 234U, 235U, 238U, and 131 I 

was detennined by measurement. Correction for background was made by assuming that natural radioactivity and worldwide fallout were represented by data from the three regional sampling stations at Espanola, Pojoaque, and Santa Fe. The highest EDE measured off-site for 238Pu, 239.240pg, 241Arn, uranium, 234U, 235U, and 238U, at the Pajarito Acres station was 0.08 mrem (0.0008 mSv), or 0.08% of the DOE's PDL of 100 mrem/yr (1 mSv/yr), and 0.8% of the EPA's 10 mrem/yr (0.1 mSv/yr) standard for dose. from the air pathway. Emissions of air activation products from IAMPF resulted in negligible inhalation exposures. The total EDE to a member of the public from all Area G operations during 1992 was estimated using the atmospheric transport model, CAP-88, to be 0.009 mrem/yr, or less than 1% of the EPA radiation limit of 10 mrem/yr for the air pathway. These doses are similar to doses estimated in previous years. 
Exposure from aU other atmospheric releases of radioactivity (Table V-2) was also evaluated by theoretical calculations of airborne dispersion. All inhalation potential doses from these releases were less than 0.5% of the DOE's POL of 100 mrem/yr (1 mSv/yr). 

Table V-6. Estimated Maximum Individual 50 Year Dose Commitments 
from 1991 Airborne Radioactivity• 

Estimated Pen:entage of 
Dose Public: Dose Isoto!!! Loc:atfonb (mrem) Limit 

JH White Rock 0.005 <0.1 

llC, 13N, 14Q, 150, 41Ar East Gate 5.5 5.5 

238Pu, 239.240fu, 241Am, 
uranium 234U, 235U, 238U Pajarito Acres (Station 14) 0.08 <0.1 

3Estimated maximum individual dose is the dose from Laboratory operations (excluding dose contributions from cosmic, terrestrial, medical diagnostics, and other non-Laboratory sources) to an individual at or outside the Laboratory boundary where the highest dose rate occurs and where a person actually resides. It takes into account shielding and occupancy factors. 

bSee Figure IV-4 for station locations. 

e. Doses to Individuals trom Treated Emuents. At this time, discharged treated effluents do not flow 
beyond the Laboratory boundary but are retained in the alluvium ofthe receiving canyons. These treated effluents are monitored at point of discharge; their behavior in the alluvium of the canyons below outfalls bas been studied and is monitored annually (Hakonson 1976a, 1976b; Purtymun 1971, 1974a). 

Small quantities of radioactive contaminants transponed during periods of heavy run-off bave been measured in canyon sediments beyond the Laboratory boundary in Los Alamos Canyon (Figure 11-5). Increased discharge from the Bayo Canyon sanitary sewage treatment plant has resulted in additional flow in Los Alamos Canyon, typically to a location between wells l.A-6 and l.A-2. Calculations made with radiological data from Acid-Pueblo and Los Alamos canyons (ESG 1981) indicate a minor potential exposure pathway from these canyon sediments. Obtaining 
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50% annual consumption of meat from a steer that drinks water from and/or grazes in lower Los Alamos Canyon 

could potentially result in a maximum committed EDE of0.8 mrem (0.008 mSv). 

f. Doses to Individuals from Ingestion of Foodstuffs. Data from samples of produce, fish, and honey in 

1992 were used to estimate EDEs received from ingestion of foodstuffs. The maximum EDE in 1992 from all 

foodstuffs analyzed are <0.4% of DOE's 100 mrem/yr (1 mSv/yr) PDL (DOE 1990a). 

Produce was collected from Los Alamos and White Rock, Cochiti and San Ildefonso pueblos, and from various 

locations around the Laboratory. Tbese samples were analyzed for six radionuclides eH, 90Sr, 137Cs, uranium, 

238pu, and 239.240pu). The committed EDEs were based on the concentration of each radionuclide found in the 

sample and a typical annual consumption rate for produce of 160 kg (352 lb). 

The maximum EDE from consuming produce from off-site locations is <0.4 mrem ( <0.4% of the DOE POL). 

This is based upon samples collected from Los Alamos and White Rock. This off-site maximum EDE compares 

well with the maximum EDE of 0.138 mrem ( <0.2% of the DOE PDL) from consuming produce collected from on 

site. In fact, these two EDEs are statistically indistinguishable from each other. In addition, ingestion of produce 

collected on site is not a significant exposure pathway because of the small amount of edible material, low 

radionuclide concentrations, and limited access to these foodstuffs. 

The maximum EDE from produce collected at San Ildefonso Pueblo during 1992 is 0.146 mrem (<0.15% of the 

DOE POL). Ingestion of produce samples collected from Cochiti Pueblo in 1992 provide a maximum EDE of 

0.08 mrem (0.08% of the DOE PDL). These pueblo samples are collected in an area more than 10 km (6.2 mi) 

beyond the Laboratory boundaries and are not believed to be impacted by Laboratory operations. 

Fish samples collected in 1992 were analyzed for 90sr, 137Cs, uranium, 238Pu, and 239,240pu, Various types of 

fish are analyzed from Abiquiu Reservoir (upstream of Laboratory operatiom) and Cochiti Reservoir (downstream 

from Laboratory operations). Fish from Abiquiu Reservoir serve as a regional background. Fish collected from the 

two locations are divided into bottom and surface feeders. The maximum EDE to an individual eating 21 kg (46lb) 

of fish from Cochiti Reservoir in 1992 (with regional background subtracted) is 0.004 mrem (0.004% of DOE PDL) 

for bottom feeders and 0.03 mrem (0.03% of DOE POL) for surface feeders. Laboratory operations, therefore, do 

not result in significant radiation doses to the general public from consuming fish from Cochiti Reservoir. 

In 1991, elevated levels of 3H and 239.240pu were detected in fruit samples collected from a tree growing on the 

original Laboratory site (fA-1) (EPG 1993). In 1992, the fruit from this tree was completely removed to prevent 

ingestion by the public; samples of the fruit were retained for analysis. Although the levels were still higher than 

the levels of radionuclides in samples collected from other nearby fruit trees, the total EDE from the consumption of 

22.7 kg (SO lb) of fruit from this tree was only 0.12 mrem/yr. This dose is less than 0.2% of the DOE's PDL of 100 

mrem/yr for all pathways. 

Honey samples from regional statiom and locations around the Laboratory were analyzed for 3H, 7Be, 22Na, 

54Mn, 57 Co, 83Rb, 137Cs, and uranium. The maximum EDE from eatingS kg (lllb) of this boney was 

<0.016 mrem ( <0.02% of DOE POL). Honey collected from Laboratory locations is not available for public 

consumption. 

4. Total Maximum Individual Dose to a Member of the Public from 1991 Laboratory Operatioas. 

a. Maximum Individual Dose. The maximum individual EOE to a member of the public from 1992 

Laboratory operations is estimated to be 6.1 mrem/yr (0.061 mSv/yr). This is the total EDE from all pathways. 

This dose is 6.1% of the DOE's POL of 100 mrem/yr (1 mSv/yr) EDE from all pathways (Table V-5) and 1.5% of 

the total annual dose contribution (Figure V -4). 

The maximum individual dose occurred at East Gate (the Laboratory boundary northeast of LAMPF) and was 

primarily due to external penetrating radiation from air activation products released by the LAMPF accelerator. As 

in 1991, the 1992 dose estimate is based on modeling rather than on environmental measurements for doses from 

external radiation from airborne radioactivity. This is because emissions from LAMPF during 1992 resulted in no 

measurable above-background external radiation dose in off-site areas (see Section V.C.3.b). 

The computer model CAP-88, which is discussed in more detail in the following section, was used to make the 

dose estimate for external radiation from airborne radioactivity. Doses from other exposure pathways were 

estimated using environmental monitoring results (see Sections V.C.3.d and V.C.3.t). Doses from liquid releases 
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Medical, etc. 

(13.3%) 

Self Irradiation 

(10.0%) 

Cosmic and Terrestrial 

Sources 

LANL 
(1.5%h 

Total • 346 mrem 

Radon 

(50.1%) 

F1gun V-4. Total contributions to 1992 dose at LANL's MEl location. 

and direct radiation from LANL facilities did not impact this location. The maximum EDE for external radiation 
from airborne emissions was estimated by CAP-88 using all measured releases from LANL facilities (Tables V -1 
and V-4) and 1992 meteorological data. The dose estimate took into account shielding by buildings (30% reduction 
for submersion dose, 10% for inhalation dose) and occupancy (100% for residences, 25% for businesses) (Kocher 
1980). Tbe contribution to the maximum individual off-site dose via each pathway is presented in Figure V-5. 

The average EDE to residents in Los Alamos townsite that is attributable to Laboratory operations in 1992 was 
0.12 mrem (0.0012 mSv). The corresponding dose to White Rock residents was 0.11 mrem (0.0011 mSv). The 
doses are approximately 0.12% and 0.11% of DOE's POL of 100 mrem/yr(1.0 mSv/yr). 

b. Estimate or Maximum ladividuai Dose rrom Airbonae Emissioas ror CompUaace with 40 CFR 
Part 61, Subpart B. As required by the EPA, compliance with regulation 40 CFR 61, Subpa11 H must be demon
strated with the CAP-88 versioa of the computer codes PREPAR2, AIRDOS2, DARTAB2, and RADRISK (EPA 
1990b). These codes use measured radionuclide release rates and meteorological information to calculate transport 
and airborne co~aeentrations of radionuclides released to the atmosphere. The programs estimate radiation exposures 
from inhalation of radioactive materials; external exposure to the radio nuclides present in the atmosphere and 
deposited on the pouod; and ingestion of radionuclides in produce, meat, and dairy products. 

Cllculations for Laboratory airborne releases use the radionuclide emissions given in Tables V-1 and V-3. 
Wind speed, wind direction, and stability class are continually measured at meteorology towers located at TA-54, 
TA-49, TA~. and East Gate. ~ions were modeled with the wind information most representative of that at the 
release point. 

The maximum individual EDE, as determined by CAP-88, was 7.9 mrem (0.079 mSv). As expected, more than 
98% of the maximum individual dose resulted from external exposure to air activation products from LAMP F. The 
7.9 mrem (0.079 mSv) maximum dose, which would occur in the area just no11beast of LAMPF, is 79% of the 
EPA's air pathway standard of 10 mrem/yr (0.1 mSv/yr) EDE. 
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Figure V-!. LANL contributions to 1992 dose at LANL's MEl location by pathway. 

!. CoUectlve Dose Equivalents. 

The collective EDE from 1992 Laboratory operations was evaluated for the area within 80 km (SO mi) of the 

Laboratory. Over 99% of this dose is expected to have resulted from airborne radioactive emissions from 

Laboratory programs. ~a result. the collective dose was estimated by modeling 1992 radioactive air emissions, 

their transport off site, and the resulting radiation exposures that could occur. 

The 1992 collective EDE (in person-rem) was calculated with the CAP-88 collection of computer codes 

PREPAR2, AIRDOS2, and DARTAB2. These codes were also used to calculate the maximum EDE to a member of 

the public as required by the EPA regulations 40 CFR Part 61 (EPA 1989c). 

The collective dose calculation used the EPA's CAP-88-generated agricultural profile of the area within an 

80 km (SO mi) radius. Tbe same exposure pathways that were evaluated for the maximum individual dose were also 

evaluated for the collective dose. These pathways include inhalation of radioactive materials, external radiation 

from materials present in the atmosphere and deposited on the ground, and ingestion of radionuclides in meat, 

produce, and dairy products. 

The 1992 population collective EDE attributable to Laboratory operations to persons living within 80 km (50 

mi) of the Laboratory was calculated to be 1.4 person-rem (0.014 person-Sv) to all persons. This dose is <0.1% of 

the 72,000 person-rem (720 person-Sv) exposure from natural bac~round radiation and <0.1% of the 12,000 

person-rem (120 person-Sv) exposure from medical radiation (Table V-1). 

The collective dose from Laboratory operations was calculated from measured radionuclide emission rates 

(Table V -2), atmospheric modeling using measured meteorological data for 1992, and population data based on the 

Bureau of Census count (Table 11-1). The collective dose from natural background radiation was calculated using 

the background radiation levels given above. For the population living within the 80 km (50 mi) radius of the 

Laboratory, the dose from medical and dental radiation was calculated using a mean aMual dose of 53 mrem (0.53 

mSv) per capita. The population distribution in Table 11-1 was used in both these calculations to obtain the total .,_. 

collective dose. 
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Also shown in Table V-7 is the collective EDE in Los Alamos County from Laboratory operations. narural 
background radiation, and medical and dental radiation. Approximately 70% of the total collective dose from 
Laboratory operations is to Los Alamos County residents. This dose is <0.1% of the collective EDE from 
hackground and 0.2% of the collective dose from medical and dental radiation, respectively . 

Table V-7. Estimated Collective EDEs during 1992 (person-rem [person-Sv]) 

Exposure Mechanism 

Total caused by Laboratory releases 
Natural background 

Nonradonb 
Radon 

Los Alamos County 
(18,200 persons) 

1.1 (0.011) 

2,500 
3,600 

(25) 
(36) 

Totals caused by natural sources of radiation 6,100 (61) 

(10) Diagnostic medical exposures (-53 mrem/yr/person)c 1,000 

a{ncludes doses reported for Los Alamos County. 

80 km Region 
(ZU,OOO persons)• 

1.4 (0.014) 

27,000 (270) 
45,000 (450) 

72,000 (720) 

12,000 (120) 

healculations are based on TLD measurements. They include a 20% reduction in cosmic radiation from 
shielding by structures and a 30% reduction in terrestrial radiation from self-shielding by the body (NCRP 
1987a). 
cNCRP (1987a) . 

D. Risk to an Individual from Laboratory Releases 

1. Estimating Risk. 

rusk estimates of possible health effects from radiation doses to the public resulting from Laboratory operations 
have been made to provide a perspective in interpreting these radiation doses. These calculations, however, may 
overestimate actual risk for low-linear energy transfer (LE1) radiation. The NCRP (197Sa) bas warned that • risk 
estimates for radiogenic cancers at low doses and low dose rates derived on the basis of linear (proportional) extrap
olation from the rising portions of the dose incidence curve at high doses and high dose rates ... cannot be expected 
to provide realistic estimates of the actual risks from low-level, low-LET radiation, and have such a high probability 
of overestimating the actual risk as to be of only marginal value, if any, for p11rposes of realistic risk-benefit 
evaluation.ft 

Low-LET radiation, which includes gamma rays, is the principal type of environmental radiation resulting from 
Laboratory operations. Estimated doses from high-LET radiation, such as neutron or alpha panicle radiation, are 
less than 3% of estimated low-LET radiation doses. Consequently, risk estimates in this repon may overestimate 
the true risks. 

rusk estimates used here are based on two recent reports by the National Research Council's Committee on the 
Biological Effects of Ionizing Radiation (BEIR IV 1988, BEIR V 1990). These reports incorporate the results of the 
most current research and update risk estimates in previous surveillance reports that were t.sed on the work of the 
ICRP. The procedures used in this report for the risk estimates are described in more detail below. 

l. Risks from Whole-Body Radiation. 

Radiation exposures considered in this report are of two types: (1) whole-body exposures, and (2) individual 
organ exposures. The primary doses from nonradon natural background radiation and from Laboratory operations 
are whole-body exposures. With the exception of natural background radon exposures, discussed below, radiation 
doses and associated risks from those radio nuclides that affect only selected body organs are a small fraction of the 
dose and are negligible. rusks from whole-body radiation were estimated using the factors of the BEIR V report. 

V-17 



L0S A. arcs "ja!icnal Laooratcrf 

Environmental Survetllance 1 992 

Risk factors are taken from the BEIR Committee's estimate (BEIR V 1990) of the risk from a single. instanta

neous, high-dose rate exposure of 10 rem. The BEIR V report states that this estimate should be reduced for an 

exposure distributed over time that would occur at a substantially lower dose rate. The committee discussed Jose 

rate effectiveness ~ctors (DREFs) ranging from 2 to 10 that should be applied to the nonleukemia part of the nsk 

estimate. 

For the risk estimates presented in this report, a DREF of 2 is used for the nonleukemia risk. Following the 

BEIR V report, no dose rate reduction was made for the Jeuke_mia risk. The risk is then averaged over male and 

female populations. The total risk estimate is 440 nonleukemia cancer fatalities per 109 person-mrem. 

3. Risks from Exposure to Radon. 

Exposures to radon and radon decay products are important parts of natural background radiation. These expo

sures differ from the whole-body radiation discussed above in that they principally involve only the localized 

exposure of the lung and not other organs in any significant way. Consequently, the risks from radon exposure were 

calculated separately. 

Exposure rates to radon (principally 222Rn) and radon decay products are usually measured with a special unit, 

the working level (WL); 1 WL corresponds to a liter of air containing short-lived radon deca .' products whose total 

potential alpha energy is 1.3 x 1Q.5 MeV. An atmosphere having a 100 pCi!L concentration of 222Rn at equilibrium 

with its decay products corresponds to 1 WL Cumulative exposure is measured in working level months (WLMs ). 

A WLM is equal to exposure to 1 WL for 170 hours. 

The estimated national average radon EDE that was given by the NCRP is 200 mrem/yr. The NCRP derived this 

dose from an estimated national average radon exposure of 0.2 WLM/yr. Because the risk factors are derived in 

terms of WLM, for the purposes of risk calculation it is more convenient to use tbe radon exposure of 0.2 WLM/yr 

than to use the radon dose of 200 mrem/yr. However, the 0.2 WLM/yr and the 200 mrem/yr EDE correspond to the 

same radiation exposure. 

Risks from radon were estimated using a risk factor of 350 x 10-6/WLM. This risk factor was taken from the .... 

BEIR IV report (BEIR IV 1988). - .,I 

4. Risk from Natural Background Radiation and Medkal and Dental Radiation. 

During 1992, persons living in Los Alamos and White Rock received an average EDE of 140 mrem (1.40 mSv) 

and 127 mrem ( 1.27 mSv), respectively, of nonradon radiation (principally to the wbole body) from natural sources 

(including cosmic, terrestrial, and self-irradiation sources, with allowances for shielding and cosmic neutron 

exposure). Thus, the added risk of nonleukemia cancer mortality attributable to natural whole-body radiation in 

1992 was 1 chance in 16,000 in Los Alamos and 1 chance in 18,000 in White Rock. 

Natural background radiation abo includes exposure to the lung from 222Rn and its decay products (see above) 

in addition to exposure to wbole-body radiation. This exposure to the lung also carries a chance of cancer mortality 

from natural radiation sources that were not included in the estimate for whol,:-body radiation. For the background 

EDE of 200 mrem/yr (2 mSv/yr), the added risk because of exposure to natural 222Rn and its decay products is 1 

chance in 14,000. 

The total risk of nonleukemia cancer mortality from natural background radiation is 1 chance in 8,000 for Los 

Alamos and Wbite Rock residents (Table V-8). The additional risk of cancer mortality from exposure to medical 

and dental ~diation is 1 chance in 43,000. 

5. Risk rrom Laboratory Operations. 

The risks calculated above. from natural background radiation and medical and dental radiation can be compared 

with the incremental risk caused by radiation from lAboratory operations. The average doses to individuals in Los 

Alamos and White Rock from 1992 lAboratory activities were 0.12 and 0.11 mrem (0.0012 and 0.0011 mSv), 

respectively. These doses are estimated to add lifetime risks of nonleukemia cancer mortality of one in one million 

(Table V-8). These risks are <0.1% of the risk attributed to exposure to natural background radiation or to medical 

and dental ~diation. ~ 

V-18 



I 

I 

-
t 
I 

.. 

~::ls Aiamos ~at,cr81 Laccra::r/ 
Environmental Surve11lance 1 992 

For Americans, the average lifetime risk is a 1-in-4 chance of contracting cancer and a 1-in-5 dance of Jvini,i ot" 
cancer (EPA 1979). Tbe Los Alamos incremental risk attrioutable to Laboratory operations is equivalent to the 
additional exposure from cosmic rays a person would get from flying in a commercial jet aircraft for 40 minutes at 
an altitude of 9,100 m (30,000 ft) (NCRP l987b). The exposure from Laboratory operations to Los Alamos County 
residents is well within variations in exposure of these people to natural cosmic and terrestria I sources and gloha 1 
fallout. For example, the amount of snow cover and variability of the solar sunspot cycle can explain a 10 mrem 
(0.1 mSv) difference from year to year (NCRP 1975b). 

Table V -8. Added Individual Lifetime Cancer Mortality Risks 
Attributable to 199Z Radiation Exposure 

Exposure Source 

Average Exposure from LaboraJory Ope raJ ions 
Los Alamos townsite 
White Rock area 

NaJural Rodumon 

EDE Used 
in Risk Estimate 

(mrem) 

0.12 
0.11 

Cosmic, terrestrial, self-imdiation, and radon exposure3 

Los Alamos 340 
White Rock 327 

Medical X Rays (Diagnostic Procedures) 
Average whole-body exposure 53 

Added Risk 
to an Individual of 
Cancer Mortality 

(chance) 

less than 1 in 1,000,000 
less than 1 in 1,000,000 

1 in 8.ooob 
1 in 8,000 

1 in 43,000 

3An EDE of 200 mrem was used to estimate the risk from inhaling 222Rn and its transformation products. 
"The risks from natural radiation from nonradon sources were estimated to be 1 chance in 16,000 in Los Alamos and 
1 chance in 18,000 for White Rock. The risk of lung cancer from radon exposure was estimated to be 1 chance in 
14.000 for both locations. Risk estimates are derived from the NRC BEIR IV and BEIR V reports and the NCRP 
Report 93 (BEIR IV 1988, BEIR V 1990, NCRP 1987a). 
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VI. ENVIRONMENTAL NONRAOIOLOGICAL PROGRAM 
INFORMATION 

The Laboratory quantifies and assesses nonradioactive pollutant 
releases to the environment by calculating and monitoring nonradioactive 

emissions and emuents, evaluating unplanned releases, and conducting 

environmental sampUng. Air emissions were determined for steam, power, 
and asphalt plants and from the detonation and burning of explosives, the 
removal of asbestos, and beryllium processing operations. AU 
nonradioactive air emissions remained within federal limits during 1992. 
Surface water and groundwater are monitored to determine the Los 
Alamos National Laboratory's (LANL's or the Laboratory's) impact on the 
environment; no observable effects are caused by Laboratory operations. 
Municipal and industrial water quality met federal and state standards 
during 199%. 

A. Nonradioactive Emissions and Emuents Monitoring 

l. Air. 

a. 1990 AJr PoUutant Emissions Inventory. During 1991, as part of the Environmental Oversight and 
Monitoring Agreement between the Department of Energy (DOE) and the New Mexico Environment Department 

(NMED), the Laboratory undertook an intensive effort to c~ate a comp~hensive, Laboratory-wide air pollutant 
emissions inventory based on 1990 chemical usages and operations. The goal of this effort was to update and 
expand the original emissions inventory prepared in 1987. The original inventory was performed to evaluate 

emissions under NMED-~gulated toxic air pollutants and determine whether source ~gistration under Air Quality 

Control Regulation (AQCR) 752 was ~quired. The 1990 inventory expanded upon the 1987 work to include 
criteria pollutants, as well as hazardous air pollutants not cumntly ~gulated under AQCR 702 but listed in the 

federal Clean Air Act 

During the 1987 survey, the Laboratory identified approximately 500 sources (specific rooms within buildings) 
in 44 operating groups as having the potential to emit air pollutants. For the 1990 inventory, the Laboratory 

evaluated approximately 1,100 emissions sources, chemical usages, and air pollutant emissions. Each emission 
source was described using maximum 1 hr and maximum annual usages, which were based on conservative 

assumptions about the operation's schedule and chemical usage, disposal, and evaporation. Environmental 

Protection Agency (EPA)-publisbed air pollutant emission factors (EPA 1986a) or emission factors provided on the 

EPA Clearinghouse Inventory of Emission Factors (CHIEF) bulletin board we~ used to estimate emission rates. 
For operations involving no emission factor, material balance equations we~ used. The Laboratory developed an 

electronic database, the Regulated Air Pollutants System (RAPS), '9 compile, document, and store final emission 

estimates. Table YI·11ists tho5e pollutants identified in the 1990 inventory that contribute 25 lb/yr or more to 
Laboratory-wide emissions. These pollutants, totaling approximately 226,636 lb, were emitted from stationary 

sources at the Laboratory. As a comparison, emissions contributed by the approximately 1,400 government vehicles 

at l.ANL (driven approximately 7.7 million miles in 1990) totaled 416,603 lb. 
The criteria pollutants (N02, CO, hydrocarbons, particulates, and SOz), make up approximately 79% of the 

Laboratory's stationary source emissions. The primary source of these criteria pollutants is combustion in power 

plants, steam plants, and asphalt plants and local space beaters. Toxic and other hazardous pollutants represent -
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t Table Vl-1. ~ummary of Estimated Emissions of Nonradioactive Air Pollutants• • at Los Alamos in 1987 and 1990 

1987 Emissions 1990 Emissions -Pollutant (lb/yr) (lb/yr) 

Nitrogen dioxide _b 118,772 -Carbon monoxide 47,582 
Nonmethane hydrocarbons 10,872 6,377 • Particulate 5,629 
Toluene 268 5,474 
Methyl ethyl ketone 3,180 4,110 
Heptane (n-heptane) 3 4,076 -Xylene (o-,m-,p-isomers) 1,347 3,884 
Methylene chloride 702 2,434 
1, 1,2-Trichloroethane 2.044 -Ammonia 3,816 1,761 
Sulfur dioxide 1,534 
Nitric acid 1,674 1,457 
Hydrogen chloride 1,832 1,407 -V,m,&p naptba 2.162 1,351 
Methyl alcohol 4,437 1,298 
Isopropyl alcohol 829 1,188 • Acetic acid 96 1,184 
Cblorofonn 443 1,175 
Welding fumes (not otherwise listed) 253 1,127 

--Wood dust (certain bard woods) 1,003 
Nitrogen oxide 1,049 944 
Stoddard solvent 941 583 
Kerosene 15,265 574 

~ Hydrogen fluoride as F 6 534 
Trichloroethylene 1,229 463 
Propane sultone 451 

~ 2-Butoxyethanol 1,014 271 
Aluminum welding fumes 271 
Heavy metals 251 
Tungsten as W (insoluble) 241 ~ Ethyl acetate 81 196 
Hexane (n-Hexane) 435 170 
Ethylene glycol 50 159 ~ Nickel metal 122 
Fonnaldehydc 9 109 
Aluminum (metal and oxide) s 89 

~ Soft wood 525 88 
Propylene oxide 80 
Mineral oil mist 13 76 
Cyclohexane 9 62 • Methyl chloride 17 58 
Lead 57 

Phosgene so • ~ Sulfuric acid 121 48 
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Pollutant 

Hydrogen peroxide 
Isobutyl acetate 
Ethyl ether 
Tetrahydrofuran 
Dichloroditluorometha ne 
Lead chromate as Cr 
Chlorine 
Hexane, other isomers 
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Table VI-1. (Cont.) 

1987 Emissions 
(lb/yr) 

29 
6 

18 
194 

2 

aonly pollutants with 1990 emissions of 25 lb/yr or more are reported here. 

bData not collected for these pollutants. 

1990 Emissions 
(lb/yr) 

43 
40 
37 
37 
37 
36 
29 
26 

approximately 21% of emissiom from stationary sources at LANL. The operations contributing the majority of 

these emissions include surface cleaning and coating. Acid gases, metals, and miscellaneous emissions such as 

wood dust, hazardous gases, and plastics contribute the remaining fraction of stationary source emissions. 

Continued efforts to reduce air pollutant emissions from lANL have resulted in the identification of many 

additional emission sources. The number of emission sources included in the 1990 air emissions inventory more 

than doubled the number in the 1987 inventory. As a result, pollutant emissions appear to have increased between 

1987 and 1990. In reality, efforts have been made to dec~ase usage, and ultimately emissions, of many selected 

solvents, ozone depleting substances (ODS), and chlorine gas throughout the Laboratory. 

The following examples highlight LANL's waste minimization efforts. In 1992, 1,1,2-trichloroethane was 

eliminated as a cleaning solvent within the Field Test Division at the Nevada Test Site. lANL began recovering 

and reusing spent refrigerants, thereby decreasing the amount of ODS emitted. The use of oil-based paints has 

largely been replaced with the use of water-base paints, thus reducing the usage of kerosene at LANL. Finally, 

carbon dioxide gas was substituted for chlorine gas as a mechanism for neutralizing wastewater generated by the 

steam plant. 

b. Lead Pouring Operations. Lead pouring operations were discontinued at the Laboratory in April1991. 

c. Steam Plants and Power Plant. Fuel consumption and emission estimates for the steam plants located 

throughout the Laboratory and at the TA-3 power plant are reported in Table VI-2. The plants are sources of 

particulate matter, nitrogen oxides (NO.x), sulfur oxides (SOx), carbon monoxide (CO), and hydrocarbons. The NOx 

emissions from the TA-3 power plant were estimated based on measurementS of boiler exhaust gas measurements. 

EPA emission factors were used in making the other emission estimates (EPA 1986a). The emissions from these 

plants are low, posing no threat of violating ambient air quality standards. The Western Area steam plant, used as a 

standby plant, wu not operated during 1992. 

d. Asphalt PlaDt. In addition to the power plant and steam plants at TA-3, Johnson Controls Inc. (JCI) 

operates an asphalt plant at TA-3. As part of its contract with the Laboratory, JCI provides annual records 

summarizing operatiom at the plant. The records presented in Table VI-3 show 1992 production figures and 

estimates of emissiom. Asphalt production has decreased steadily since 1986 because most of the asphalt used at 

the Laboratory has been purchased from an outside vendor. Although it is not required to, the plant meets the New 
<l 

Source Perfonnance Standards stack emission limits for asphalt plants. 

e. Detonation and Burning of Explosives. The Laboratory conducts explosive testing by detonating explo· 

sives at firing sites operated by the Dynamic Testing Division. The Laboratory maintains monthly shot records, 

including the type of explosive and weight fired at each mound to track emissions from this activity. Emission rates 

VI-3 

. --:: 
~ ·~ .· .... 
'· ·' .• l 



Pollutant 

Emissions (ton/yr) 
Particulate matter 

Nitrogen oxides 

Carbon monoxide 

Hydrocarbons 
Sulfur oxides 
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Table VI-Z. Emissions and Fuel Consumption during 1992 
from tbe Steam Plants and T A-3 Power Plant 

Western 
TA-3 TA-16 TA-21 Area 

2.3 2.2 0.6 0.0 

15.3 22.4 5.7 0.0 
18.4 5.6 1.4 0.0 

0.8 0.9 0.2 0.0 
0.5 0.2 0.1 0.0 

Fuel Consumption (109 Btu/yr) 959 333 84 0 

Table VJ-3. Asphalt Plant Emissions in 1991 

Total 

5.1 

43.4 

25.4 
1.9 
0.8 

1,376 

Productioa 
(ton/yr) 

Particulate 
Matter 
Ob/yr) 

so. 
Ob/yr) 

co 
Oblyr) 

Volatile Organic 
Carbo as 

Oblyr) 
Fonualdehyde 

Ob/yr) 

3,723 679 370 134 142 104 0.6 

from 1990 operations were included in the 1990 air pollutant emission inventory. Table Vl-4 summarizes the 

explosives detonation conducted at the Laboratory during 1992. The Laboratory also bums scrap and waste 

explosives when burning proves to be the safest disposal option. In 1992, the Laboratory burned 19,906 lb of scrap 

and waste explosive. 

f. Asbestos. During 1992, JCI removed approximately 2,450 lin ft of friable asbestos pipe insulation from 

small jobs covered by the annual notification to NMED. A total of 1,680 lin ft of friable asbestos material was 

removed through large jobs. Small job activity accounted for 401 sq ft of friable material removed, with 596 sq ft 

being removed during large jobs. A large amount of u~mgulated material, such as vinyl asbestos tile, transite board, 

siding, piping, and asphaltic roofing materials, totaling 6,534 sq ft were removed. Approximately 9,851 cu ft of dirt 

suspected of being contaminated with asbestos was removed from an area along East Jemez Road in the second 

quarter of 1992. 

g. Beryllium. Beryllium machining operations are located in Shop 4 at T A-3-39, in Shop 13 at T A-3-102, the 

beryllium shop at TA-35-213, the beryllium processing facility at TA-3-141, and at TA-55-4. Exhaust air from 

these operations passes through air pollution control equipment before it exits from a stack. Source tests have 

demonstrated that all beryllium operations meet the emission limits established by National Emission Standards for 

Hazardous Air Pollutants and tbat emissions are so low that they are unmeasurable. 

%.. Water. 

L Surface Water and Grouadwater Monitoring. Surface waters and groundwaters are sampled and 

analyzed to monitor dispersion of chemicals from Laboratory operations. Chemical concentrations in water from 

areas where there has been no direct release of treated effluents show no observable effects from Laboratory opera

tions. The chemical quality of surface waters from areas with no effiuent release varied with seasonal 
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Table VI-4. Estimated Concentrations of Toxic Elements 
Released by Dynamic Experiments 

Fraction Annual Average 

Total Usage Released Concentration (!J.glm3) 

Element (kg) (Ofo) (4 km)• (8 km)• 

Beryllium 2.3 2 3.1 x w-8 u x w-8 
Lead 48.7 1()()C 1.0 x w-4 2.1 x w-8 
Heavy metalsc 1,177.5 woe 1.2 x w-J 5.0 x w-4 

3 Distance downwind. 
"standard for 30 day average, New Mexico AQCR 201. 

Applie1hle 
Standard 

(!-lglm3) 

cNo data are available; estimate was done assuming worst-case percentage was released into the air. 
dStandard for 3 month average (40 CFR 50.12). 
CAJthough lead is a heavy metal, it is listed separately because there is an air standard applicable 
to lead. 

fluctuations. The quality of water off-site and downstream from the release areas reflects some impact from 

Laboratory operations, but these waters are not a source of municipal or industrial water supply. Water in Los 

Alamos Canyon is used by livestock. 

Groundwater resource management and protection at Los Alamos is focused on the main aquifer underlying the 

region (see Section II.C, Geology and Hydrology). Groundwater resource monitoring routinely documents 

conditions of the water supply wells and the main aquifer. The long and comprehemive record of data indicates that 

DOE operatiom at the Laboratory have not resulted in any contamination of the main aquifer. 

b. National Pollutant Discharge Elimination System. The DOE and the University of California (UC) have 

two National Pollutant Discharge Elimination System (NPDES) permits. One permit covers the effluent discharges 

for 9 sanitary wastewater treatment facilities and 130 industrial outfalls at the Laboratory. A summary of these 

outfalls is presented in Table D-2. The other permit covers one industrial outfall at the hot dry rock geothermal 

facility located 50 km (30 mi) west at Fenton Hill. Both permits are issued and enforced by EPA Region 6 in 

Dallas, Texas. NMED performs some compliance evaluation impections and monitoring for EPA through a Section 

106 water quality grant. 
The NPDES permit for the Laboratory expired on March 1, 1991 and is being continued under 40 CFR 122.6. 

Between March and September 1992, the EPA issued two different draft NPDES permits for public comment. 

During the comment periods for the draft permits, NMED informed EPA and LANL that the conditions for 

certification would require more stringent effluent limitations. 

The final conditions of certification of the NPDES permit required effluent limits based on water quality 

standards applicable to the Rio Grande, rather than on water quality standards applicable to LANL's ephemeral 

receiving streams. Subsequently, in October 1992, UC and DOE petitioned the New Mexico Water Quality Control 

Commission (NMWQCC) to review NMED's conditional certification of the NPDES pennit limits. A hearing date, 

for presenting arguments to the NMWQCC, was set for March 1993. In January 1993, NMED and LANL requested 

a delay of the hearing until April 20, 1993. Settlement negotiations took place during the first quarter of 1993 and 

resulted in a settlement agreement with NMED for the Laboratory to fund a study of the channels that receive the 

Laboratory's discharges in order to determine their correct use designations. NPDES permit emuent limits are 

based on the water quality standards for each use designation. The NMED has certified the EPA's draft permit; 

final approval from EPA is expected by fall1993. 

During 1992, effluent limits were exceeded in one of the 266 samples collected from the sanitary wastewater 

facilities. Effluent limits were exceeded in 20 of the 2,028 samples collected from the industrial outfalls. As shown 
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in Figure III-1, overall compliance for the sanitary and industrial discharges during 1992 was 99.61!( and 99f"l(,, 
respectively. There was no discharge from the industrial outfall at the geothennal facility at Fenton Hill during 
1992. 

The Environmental Protection Group (EM-8) continued the waste stream identification and characterization 
program during 1992 in order to verify that each waste stream is properly monitored under the outfall category for 
which it is pennitted. These studies consist of dye testing; interviews with user groups; and coordination with other 
Laboratory organizations to detennine sources, concentrations, and volumes of pollutants that enter waste streams, 
receive treatment, and are discharged to tbe environment. Field surveys for waste stream identification and 
characterization have been completed for approximately 70% of tbe Laboratory facilities. 

TA-50 Liquid Wa.sU Treatment PIJJnl. In recent years, treated effluents from the liquid waste treatment 
plant at TA-50 have been subject to NPDES pennit limits. Table VI-5 presents information on the quality of 
effluent from tile plant during 1991 and 1992. The total effluent volume decreased in 1992; the constituent levels 
also generally decreased (see Section V.B.2 for information on radioactive constituents released from the plant). 
Effluents from TA-50 are discharged into tbe normally dry stream channel in Mortandad Canyon where surface 
flow bas not passed beyond the Laboratory's boundary since the plant began operation in 1963. 

Table VI-!. Quality of Nonradioactive Emuent Released from the TA-!0 Radioactive Liquid 
Waste Treatment Plant in 1991 and 1991 

Total Effluent 
Volume 

Nonradioactive 
Constituents 

Cd• 
Ca 
Cl 

Total era 
Cu• 
F 

Hga 
Mg 
Na 
Pbl 
Zn• 
CN 

cooa 
N03-N 

P04 
TDSb 
pH• 

aRegulated by NPDES pennit. 
"Total dissolved solids. 

1991 

3.3 )( 10"' 
290 
82 

4.0 )( 10·3 
0.2 
3.3 
1.6 )( 10-4 
0.2 

397 
7.1x 10·3 
0.08 
0.2 

29 
164 

0.9 
1,810 

7.16-7.7 

Mean 
Concentration 

(mw'L) 

1992 

1.1x 10-2 
187 
59 
3.2 )( 1Q-2 
9.5 )( 10·2 
3 
1.8 x 10-l 
0.2 

.329 
3.5 )( 1Q-2 
0.2 
0.1 

18 
204 

0.2 
1,920 

7.05-7.54 

2.19 x 107 Liters 1.99 x 107 Uters 

VI-6 

I 
I 

I 

I 

J 

I 

I 

l 

J 

I 

J 

I 

I 

I 

I 
I 



II 
II 

Los Alamos Nat1onal Laboratory 
EnwonmentaJ Surveillance 1 992 

c. Safe Drinking Water Act, Municipal and Industrial Water Supplies. This program includes sampling :> from various points in the Laboratory and county water distribution systems to ensure compliance with the Safe Drinking Water Act (SDWA) (40 CFR 141). DOE provides drinking water to Los Alamos County. EPA has estab-lished maximum contaminant levels (MCLs) for microbiological, organic, and inorganic constituents in drinking water. These standards have been adopted by the State of New Mexico and are included in the NM Water Supply Regulations (NMEIB 1991). NMED has been authorized by EPA to administer and enforce federal drinking water regulations and standards in New Mexico. 
During 1992, all water samples collected under the SDWA program at Los Alamos were .!n compliance with the MCLs established by regulation. Summaries of the results are presented in Tables III-11, Ill-12, III-13, and lii-14. Each month during 1992, an average of 47 samples was collected from the Laboratory and county water distribution systems to determine the free residual chlorine avaUable for disinfection and the microbiological quality of the distribution systems. During 1992, of the 563 samples analyzed, 3 indicated the presence of coli forms. Fiftythree of the microbiological samples (approximately 9%) collected were found to have some noncolifonn bacteria present. Although the presence of noncoliform bacteria is not a violation of the SDW A, it does indicate biofilm growth in the distribution lines. Biofilm accumulation is controlled with a flushing and disinfection program. A summary of the analytical results is found in Table III-15. 

3. Emergency Planning and Community RJgbt-to-Know Act. 
Section 313 of the Emergency Planning and Community Right to Know Act exempts facilities not meeting certain Standard Industrial OaSsification (Siq code criteria from reponing requirements. It is Laboratory policy that this exemption not be exercised and that the Laboratory will repon its releases under the remaining provisions of Section 313. Executive Order 12856 requires DOE to repon, without regard to the SIC exemption, beginning in FY94. However, all research operations at the Laboratory are also exempt under other provisions of the regulation and only pilot plants and specialty chemical production facilities at the Laboratory must repon their releases. As a result, the Plutonium Processing Facility (TA-55) is the only facility at the Laboratory that is covered by Section 313, and nitric acid is the only regulated chemical that is used in amounts greater than the Section 313 reponing thresholds. 

Repons of Section 313 chemicals must be submitted to EPA in July for the preceding calendar year's usage. The Laboratory submitted the required Section 313 repon to EPA in August1992. The delay in reponing was caused by the delay in EPA's release of new reponing fonns. However, the EPA extended the deadline for reponing to September 1, 1992, in recognition of this delay. This repon covered the releases of nitric acid during 1991. 
About 19,051 kg (41,9121b) of nitric acid were used for plutonium processing with releases to the air of approximately 146 kg (320 lb). The amount of nitric acid released to the atmosphere was calculated using data obtained from a study that measured the air emissions from the facility and approved engineering techniques. The remaining nitric acid was either consumed in chemical reactions or was completely neutralized in the wastewater treatment operations. Only the air releases required reponing for 1991. Data on releases for CY92 will be reported under Section 313 in July 1993. 

4. Toxic Substaaces Coatrol Act. 

The Toxic Substances Control Act (TSCA 15 U.S.C. 2601-2692) is administered by the EPA, which has authority to conduct premanufacture reviews of new chemicals prior to their introduction into the marketplace. TSCA requires the testing of chemicals that may present a significant risk to humans and the environment; requires record keeping and reponing requirements for new information regarding adverse health and environmental effects associated with chemicals; governs the manufacture, use, storage, handling, and disposal of polychlorinated biphenyl (PCB) equipment; and sets standards for PCB spill cleanups. Because the Laboratory's activities are in the realm of research and development, the PCB regulations (40 CFR 761) have been the Laboratory's main concern under TSCA. Substances that are governed by the PCB regulations include but are not limited to dielectric fluids, 
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contaminated solvents, oils, waste oils, beat transfer fluids, hydraulic fluids, paints, slunies, dredge spoils, soils. anJ 

materials contaminated as a result of spills. Most of the provisions of the regulations apply to transforme~ and 

capacito~ and to PCB concentrations above a specified level. For example, the regulations regarding storage and 

disposal of PCBs generally apply to items whose PCB concentrations are 50 ppm and above. At the Laboratory, 

equipment and materials with PCB levels greater than 500 ppm PCBs are transported off site for treatment and 

disposal, and those containing 50 to 499 ppm are incinerated offSite or disposed of at TA-54, Area G. Area G is 

approved by the EPA for disposal of PCB-contaminated materials. 

Table 111-4 summarizes the types of PCB-contaminated waste that were disposed of durinll 1992. Most of the 

waste sent off site was associated with the retrofilling or replacement of PCB-containing :; ,:..owrme~. The 

Laboratory has been retrofilling. replacing, and dechlorinating PCB-contain.ing transforme~ in order to reduce 

environmental contamination and regulatory risks. In 1992, retrofilling activities continued for 22 transforme~ 

(expected to be reclassified to non-PCB status in FY93), 17 PCB-containing transforme~ were dechlorinated, and 

289 PCB-containing capacitors, previously loaned to universities, were recalled and disposed. Also, as part of the 

Laboratory's PCB risk reduction program, another comprehensive survey of all potential PCB-containing equipment 

at the Laboratory was initiated. Two similar surveys were conducted during the 1980s. 

EPA Region 6 submitted requests for information on the Laboratory's Controlled Air Incinerator and the Area G 

landfill so that these facilities could continue to be used for PCB disposal activities. The requested information was 

provided to EPA. Also during 1992, DOE and EPA discussed the storage of PCB-containing waste that was also 

contaminated with radioactive constituents and thus cannot be disposed of within the one year storage limit required 

by PCB disposal regulations. DOE and EPA agreed to initiate negotiations on a Federal Facilities Compliance 

Agreement (FFCA) to allow this storage. EPA Region 6 conducted a one day inspection of the TSCA PCB program 

on March 17, 1992. No deficiencies were reported. 

B. Unplanned Releases or Nonradlologic:al Materials 

1. Airborne Releases. 

No unplanned airborne nonradiological releases were reported during 1992. 

%. Liquid Releases. 

During 1992, -' 1 releases of nonradioactive liquids occurred at the Laboratory and were reported to the EPA and 

NMED. The NMED Surface Water Bureau has requested that all liquid releases be reported regardless of any 

potential impact on the environment. Each of these discharges was minor in nature and was contained on 

Laboratory property; none was found to be of any threat to health or the environmenl Sampling and cleanup were 

completed, as appropriate, to confirm the presence or absence of pollutants and to prevent their further migration. 

The following is a summary of these unplaMed releases: 

• 5 releases of potable water from water line breaks and other sources in the Los Alamos water supply system; 

• 3 releases of steam originating from breaks in the condensate return line and other sources in the 

Laboratory's steam system; 

• 21 releases of sanitary sewage (less than 1,000 gal. each) from the Laboratory's wastewater treatment plant 

collection systems; 

• a discharge of hydraulic fluid (3 to 4 quarts) from a JCI street sweeper at TA-3, Building 2001, on February 

11, 1992; 

• a release of 80,000 gal. of treated sanitary effluent from the TA-3, Building 336 holding tank occurred on 

March 3, 1992; 

• a discharge of 100 gal. of water with 2% de greaser solution at TA-60, Building 1, on April9, 1992; 

\'' .. • •' 
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2 unplanned releases of diesel fuel: 5 gal. at TA-53, Building 214, on Apri19, 1992 and 50 gal. at TA-69. 
Building 1, on August 28, 1992; 

a discharge of approximately 500 gal. of emergency shower water containing less than 2.5 gal. of chemical 
solvents (methanol, ethanol, toluene, and nitric acid mixture) at TA-59, Building 1, on April 21, 1992; 

a release of less than one gal. of Tru-Guard roof sealant occurred at TA-55, Buildings 3 and 5, on May 29, 
1992; 

a release of an unknown amount of reclaimed oil from the excavation of an underground storage tank at TA-
60, Building 1, on June 1, 1992; 

• an unplanned release of 150 gal. of a water and ethylene glycol mixture at Pajarito Well #4, on June 18, 
1992; 

• soil erosion at solid waste management unit 3-010 at TA-3, SM-30, which had exposed buried mercury with 
a potential to impact a nearby arroyo was reported on August 25, 1992; 

• a discharge of storm water containing residual oil leaked from the valve of a secondary containment structure 
at TA-35, Building 85, on September 17, 1992; and 

• an accidental release of less than 20 gal. of gasoline from the fuel pump ofa private vehicle in the parking lot 
ofT A-3, SM-29, on November 23, 1992; 

EM-8 prepared a generalized notice of intent (NOI) to discharge potable water from the Los Alamos water 
supply system, including production wells, transmission lines, storage tanks, booster pump stations, and other 
related facilities. The generalized NOI was submitted to NMED on October 31, 1991. The NOI provides the 
Laboratory with regulatory coverage for releases of potable water from the water supply system that are not 
considered hazardous to public health and are not covered under the NPDES permit. EM-8 submitted a generalized 
NOI for the release of steam condensate from the Laboratory's steam distribution and condensate return systems on 
March 24, 1992. This NOI provides coverage for steam condensate releases from leaks, pipeline repairs and 
replacements, and other maintenance procedures. Additionally, a generalized NOI was submitted on March 27, 
1992 for releases resulting from line disinfection. 

C. Environmental Sampling for tbe Nonradioactive Program 

1. Air. 

The nonradiological monitoring network consists of 1 criteria pollutant station, 17 samplers where beryllium is 
monitored, 1 acid precipitation monitoring station, and 1 visibility monitoring station. Results of nonradiological 
monitoring are presented in Section IV.C.2. 

2. Water. 

The Laboratory maintains three separate programs for monitoring water quality: the surface and groundwater 
monitoring prognm, and the NPDES and SDWA compliance sampling programs. 

The first program involves sampling of water supply wells and special monitoring wells under the long-term 
environmental surveillance program. The samples are collected by EM-8 persoMel and are analyzed by the 
Environmental Chemistry Group (EM-9). Routine chemical analyses of water samples have been carried out for 
many constituents over a number of years. Although surface water and shallow groundwater are not sources of 
municipal or industrial water supplies, results of these analyses are compared with NMED and EPA drinking water 
standards (maximum concentration levels). The chemical quality of surface waters is compared to NM Livestock 
and Wildlife Watering Standards. The results of these programs are reported for nonradioactive constituents in 
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Sections IV.D and VII of this report. Detailed descriptions of procedures for sampling surface water and 
groundwater are presented in Section VIII.C.3. 

Under the LAboratory's existingNPDES pennit, samples are collected on a weekly basis and analyzed for the 
chemicals listed in the pennit. Results are reported each month to EPA and NMED. See Section VIII.C.3 for more 
infonnation on the NPDES compliance sampling program. 

Samples collected by the lAboratory to ensure compliance with SDWA standards are analyzed for organic, 
inorganic, and radioactive constituents at the NM Health Department's Scientific lAboratory Division (SLD) in 
Albuquerque. SLD reports the analytical results directly to NMED. The JCI Environmental (JENV) laboratory also 
collects samples from tbe LAboratory and county water distribution systems and tests them for microbiological 
contamination, as required by the SOW A. JENV is certified by SLD for microbiological testing of drinking water. 
Sec Section VIII.C.3 for more information on the sampling program. 
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VII. GROUNDWATER PROTECTION MANAGEMENT PROGRAM 

A. Introductioa 

Efforts to monitor and protect groundwater quality in the Los Alamos 

area began In 1949. The long and comprehensive record of data indicates 

that Department of Energy (DOE) operations at Los Alamos National 

Laboratory (l.ANL or the Laboratory) have not resulted in any measurable 

contamination of the main aquifer. In addition. there has been no 

signitkant depledoa of the main aquifer groundwater resource. 

Groundwater resource management and protection at the Laboratory are focused on the main aquifer underlying 

the region (see Section II.C of this report). The aquifer has been of paramount importance to Los Alamos since tbe 

days of the post-World War II Manhattan Engineer District when the Atomic Energy Commission (AEq needed to 

develop a reliable water supply. The US Geological Survey (USGS) was extensively involved in overseeing and 

conducting various studies for development of groundwater supplies beginning in 1945 and 1946. Studies specifi

cally aimed at protecting and monitoring groundwater quality were initiated as joint efforts between the AEC, the 

Los Alamos Scientific Laboratory, and the USGS in about 1949. 

The long and comprehensive record of data through 1992 indicates that DOE operations at the Laboratory bave 

not resulted in any measurable contamination of tbe main aquifer except at one location in Pueblo Canyon. The 

development and production of tbe water supply have not resulted in any significant depletion of the resource as 

there is no widespread major decline of the piezometric: surface of the aquifer. Drawdowns are localized in tbe 

vicinity of the production wells; nearly complete recoveries are observed when wells are shut down for routine 

maintenance. 

The early groundwater management efforts evolved with the growth of the Laboratory's current Groundwater 

Protection Management Program that addresses environmental monitoring, resource management, aquifer pro

tection, and geohydrologic investigations. Essentially all of the action elements required by DOE Order 5400.1 

(DOE 19881) as part of the Groundwater Protection Management Program have been functioning at the Laboratory 

for varying lengths of time before the DOE order was issued. Formal documentation for the program, the 

"Groundwater Protection Management Program Plan, • was issued in April1990. Several hundred reports and arti

cles document studies and data germane to groundwater and the environmen~l setting of Loa Alamos (Bennett 

1990). 
Groundwater resource monitoring routinely documents conditions of the water supply wells and the hydrologic 

conditions of the main aquifer as part oftbe overall Groundwater Protection Management Program. This informa

tion is documented in a series of annual reports providing detailed records of pumping and water level mea

surements. The 11101t recent report in this series is entitled "Water Supply at Loa Alamos during 1990• (Purtymun 

1993). 
The groundwater quality monitoring described in this report reflects the current status of the program that was 

initiated by the USGS for the AEC in 1949. Groundwater quality monitoring addresses the main aquifer at Los 

Alamos; shallow alluvial groundwaters in canyons; the intermediate depth perched systems in the basalt and the 

Puye conglomerate beneath parts of Pueblo, Los Alamos, and Sandia canyons; and special studies on the vadose 

zone. See Section II.C for a general description of hydrogeological relationships. 

Concentrations of radionuclides in environmental water samples from the main aquifer, the alluvial perched 

water in the canyons, and the intermediate depth perched systems, whether collected within the Laboratory bound-
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aries or off site. may be evaluated by comparison witb derived concentration guides (DCGs) for mgested water , 3 J . 

culated from DOE's public dose limits (POLs) (see Section V.C.2). Concentrations of radioactivity in samples of 

water from the water supply wells completed in tbe Los Alamos main aqutfer are also compared to New .\fexko 
Environment Department (NMED) and Environmental Protection Agency (EPA) drinking water standards or to tbe 
DOE DCGs applicable to radioactivity in DOE drinking water systems. wbich are more restrictive in a few cases. 

The concentrations of nonradioactive chemical quality parameters may be evaluated by comparing tbem to 
NMED and EPA drinking water standards (maximum concentration levels [MCLsJ), even though these standards 
are only directly applicable to tbe public water supply. The supply wells in the main aquifer are the source of the 
Los Alamos public water supply. Although it is not a source of municipal or industrial water, the shallow alluvial 
groundwaters that result in return flow to surface water and springs used by livestock and wildlife and may be com
pared to the Livestock and Wildlife Watering Standards established by the New Mexico Water Quality Control 
Commission (NMWQCC 1991). 

• 
• 
• 
• 
• 

B. Monitoring Network • 

There are three principal groups of groundwater sampling locations: main aquifer, alluvial perched groundwater 
in the canyons, and the localized intermediate depth perched groundwater systems. The sampling locations are • 
shown in Figure YII-1 and referenced by map number in Table 0-19. 

Water for drinking and industrial use is also obtained from a well at the Laboratory's experimental geothermal 
site (Fenton Hill, TA-57) about 45 km (28 mi) west of Los Alamos on Forest Service land. The well is about 133m • 
(436ft) deep and is completed in volcanics. Information about groundwater and other environmental monitoring at 
this remote technical area is presented in Section IV.l.4. 

1. Main Aquifer. • 

Sampling locatiom for the main aquifer include test wells, supply wells, and springs. Seven deep test wells, 
completed into the main aquifer, are routinely sampled. One of the test wells is off site; the other six are within tbe 
Laboratory boundary. Tbe off-site well, Test Well2, drilled in 1949, is in the middle reacb of Pueblo Canyon, 
downstream from tbe confluence witb Acid Canyon, on Los Alamos County land. Deptb to water in 1992 was 
242m (792ft). Test Weill, drilled in 1950, is in the lower reacb of Pueblo Canyon. near the boundary with San 
Ildefonso Pueblo. Deptb to water in 1992 was 164m (537ft). Test Well3, drilled in 1949, is in the middle reach of 
Los Alamos Canyon just upstream from the confluence witb DP Canyon. Deptb to water in 1992 was 237 m 
(778 ft). 

Test Well 8, drilled in 1960, is in the middle reacb of Mortandad Canyon. Deptb to water in 1992 was 303 m 
(993ft). Test wells DT-SA, DT-9, and DT-10 (all ofwhicb were drilled in 1960) are at the southern edge of the 
Laboratory at TA-49. The depths to water in 1992 were 361m (1,183 ft) at DT-SA, 310m (1,015 ft) at DT-9, and 
335 m (1,097 ft) at DT-10. No perched water between tbe surface of the mesa and the top of the main aquifer was 
observed wben tbe wells were drilled. 

Samples were collected from 10 deep wells in 3 well fields that produce water for the LaboratorY and commu
nity. Tbe well fields include the Guaje Well Field, located off site in Guaje Canyon on US Forest Service lands east 
of the Labontory, and the on-site Pajarito field. 

The Los Ala moe Well Field, located on San lldefonso Pueblo lands east of tbe La bon tory in Los Alamos 
Canyon, is no longer used as the Los Alamos water supply. Tbe Ia 51 production of water for the Los Alamos distri
bution system was.in September 1991. Three of tbe wells have been turned over to San lldefonso Pueblo: LA-18 
(to be used cooperatively witb tbe Bureau of Indian Affairs (BIA) as a long-tenn monitoring well), LA-2 (as a pos
sible production well), and LA-5 (wbicb was refined witb a smaller diameter casing and equipped witb a pump to 
supply water to tbe houses at Totavi). The other wells in the field (LA-1, LA~3. LA-4, and LA-6) will be plugged in 
1993 in accordance with NM State Engineer Office regulations. Wells in tbe field originally nnged in depth from 
265m to 610 m (869ft to 2,001 ft). Movement of water in the upper 411 m (1,348 ft) of tbe main aquifer in this 
area is eastward at about 6 m/yr (20 ft/yr) (Purtymun 1984). 
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Flgun VU-1. Off-site perimeter and on-site Laboratory groundwater sampling locations. 
(Specific locations are presented in Table 0-19 and can be reviewed on the FIMAD system 
at the Community Reading Room.) 

The Guaje WeU Field is located in Guaje Canyon northeast of the Laboratory on US Forest Service lands. The 

Guaje Well Field contains seven wells, six of which produced during 1992. Wells in this field range in depth from 

463 m to 610 m (1,519 ft to 2,001 ft). Movement of water in tbe upper 430 m (1,410 ft) of the aquifer is southeast

ward at about 11 m/yr (36 ft/yr) '(Purtymun 1984). 

The Pajarito Well Field is located in Sandia and Pajarito canyons and on mesa tops between those canyons. The 

Pajarito Well Field comprises five wells ranging in depth from 701 m to 942 m (2,299 ft to 3,090 ft). Movement of 

water in the upper 535 m (1,755 ft) of the aquifer is eastward at 29 m/yr (95 ft/yr) (Purtymun 1984). 

Two new water supply wells were completed in 1990. These are tbe first wells in a new field designated as the 

Otowi Well Field, and the wells were designated Otowi-1 and Otowi-4. No production from these wells occurred 

during 1992; Otowi-4 was equipped with a pump and tested in anticipation of being connected to the distribution 

system during 1993. 
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Additional samples were taken from seven other wells located in the Santa Fe Group of sedimentary deposits. 

These wells were sampled as part of the special sampling on San lldefonso Pueblo. See Section IV.I.5 for 

infonnation on the Memorandum of Understanding between DOE, the BIA. and San [Jdefonso Pueblo. 

Numerous springs near the Rio Grande were sampled because they are representative of natural discharge from 

the main aquifer (Purtymun l980b). See Section II. C. for infonnation on discharge into the Rio Grande. In Wbue 

Rock Canyon four groups of springs discharge from the main aquifer. Three groups (I, II, and III) have similar, 

aquifer-related chemical quality. Chemical quality of springs in Group IV reflect local conditions in the aquifer, 

which are probably related to waters discharging through faults in volcanics. Indian and Sacred springs are west of 

the river in lower Los Alamos Canyon. These two springs discharge from faults in the siltstones and sandstones of 

the Tesuque Fonnation. 

2. Perched Groundwater in Canyon Alluvium. 

The alluvial perched groundwaters in four canyons were sampled by means of shallow observation wells as part 

of the routine monitoring program. Three of these canyons are radioactive emuent release areas: Pueblo, Los 

Alamos, and Mortandad canyons. The fourth is Pajarito Canyon. immediately south of the existing solid waste 

management areas at TA-54 on Mesita del Buey. All of these alluvial perched groundwater sampling locations are 

on site. 
Acid Canyon. a small tributary of Pueblo Canyon, received untreated and treated industrial effluent that con

tained residual radionuclides from 1944 to 1964 (ESG 1981). Pueblo Canyon cumntly receives treated sanitary 

effluent from the Los Alamos County Bayo sewage treatment plant in the middle reach of Pueblo Canyon. Water 

occurs seasonally in the alluvium. depending on the volume of surface flow from snowmelt, thunderstorm run-off, 

and sanitary effluents. One sampling point, Hamilton Bend Spring, which in the past discharged from alluvium in 

the lower reach of Pueblo Canyon. bas been dry since 1990, probably because there was no discharge from the 

older, almost abandoned Los Alamos County Pueblo sewage treatment plant. Further east, at the location of Well 

APC0-1, the alluvium is continuously saturated, mainly because of infiltration of emuent from the Los Alamos 

Olunty Bayo sanitary sewage treatment planL At APC0-1, the alluvium is about 3.4 m (11ft) thick and depth to 

water is about 1.8 m (6 ft). 
The on-site reach of Los Alamos Canyon presently carries flow from the Los Alamos Reservoir to the west of 

the Laboratory, as well as National Pollutant Discharge Elimination System (NPDES)-permitted effluents from 

TA-2, TA-53, and TA-21. In the past, Los Alamos Canyon received treated and untreated industrial effluents con

taining some radionuclides. See Section IV.D for more information on historic releases. Infiltration of NPDES

permined efOuents and natural run-off from the stream channel maintains a shallow body of water in the alluvium 

of Los Alamos Canyon within the Laboratory boundary west of State Road 4. Water levels are highest in late spring 

from snowmelt run-off and in late summer from thundershowers. Water levels decline during the winter and early 

summer when storm run-off is at a minimum. Sampling stations consist of six observation wells completed into the 

alluvium in Los Alamos Canyon. Tbc wells range in depth from about 6 m to about 9 m (20 to 30 ft). Depth to 

water is typically in the range of 1.5 m to 3 m (5 to 10ft). 

Alluvial perched groundwater also occurs in the lower portion of Los Alamos Canyon on San Ddefonso Pueblo 

lands. This alluvium is not continuous with the alluvium within the Laboratory. During 1992 this groundwater was 

sampled at Totavi utilizing one of the wells installed by the BIA to investigate an underground gasoline storage tank 

at the site of an abandoned commercial gas station. 
Monandad Canyon has a small drainage area that also beads at TA-3. Its drainage area presently receives inflow 

from natural precipitation and a number of NPDES-permitted emuents including those from tbe existing radioactive 

liquid waste treatment plant at TA-50. See Section lV.D for more information. These effluents infiltrate tbe stream 

cbaMel and maintain a saturated zone in the alluvium extending about 3.5 km (2.2 mi) downstream from the TA-50 

outfall location. The easternmost extent of saturation is on site, about 1.6 km (1 mi) west of the Laboratory bound

ary with San lldefonso Pueblo. The alluvium is less tban 1.5 m (5 ft) thick in the upper reach of Monandad Canyon 

and thickens to about 23 m (75 ft) at the easternmost extent of saturation. The saturated portion of the alluvium is 

perched on weathered and unweathered tuff and is generally no more than 3 m (10ft) thick. There is comiderable 

seasonal variation depending on the amount of run-off experienced in any given year (Stoker 1991). Velocity of 
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water movement in the perched alluvial groundwater ranges from 18m/day (59 ft'day) in the upper reach to about 

2m/day (7 ft)day) in the lower reach of the canyon (Punymun 1974c, 1983). The top of the main aquifer 1s about 

290m (950ft) below tbe percbed alluvial groundwater. Monitoring wells that are sampled as part of the routine 

monitoring program consist of six observation wells in the shallow perched alluvial groundwater. These wells range 

in depth from about 3.7 m to about 21m (12 to 69ft) with depths to water ranging from about 0.9 m to about 14m

(3 to 46ft). Additiooal wells that have been imtalled in the lower reach of the canyon are dry. 

In Pajarito Canyon water in the alluvium is perched on the underlying tuff and is recharged mainly through 

snowmelt, thunderstorm run-off, and some NPDES-permined efOuents. Three shallow observation wells were con

structed in 1985 as part ofa compliance agreement with the State of New Mexico to detennine if technical areas in 
the canyon or solid waste disposal activities on tbe adjacent mesa were affecting the quality of shallow groundwater. 
No effects were observed; the alluvial perched groundwater was found to be contained in the canyon bottom and 
does not extend under tbe mesa. 

One new alluvial monitoring well, installed in a limited body of perched groundwater in the upper reach of 
Canada del Buey, was added to the routine monitoring locations in 1992. See Section IV.E.2 for additional details. 

3. IDtenaedlate Depth Pen:hed Groundwater. 

Perched groundwater of limited extent occurs in the conglomerates and basalts beneath the alluvium in portions 
of Pueblo, Los Alamos, and Sandia canyons. Samples are obtained from two test wells and one spring. Test Well 
2A is located in tbe off-site middle reacb of Pueblo Canyon. Test Wei12A (drilled in 1949 to a depth of 40.5 m 
(133ft]) penetrates tbe alluvium and Bandelier Tuff and is completed in the Puye Conglomerate. Pump tests indi

cated that tbe perched groundwater in the conglomerate is of limited extent. Depth to water was about 32m (105 ft) 
in 1992. 

Test WeiJ 1A is located in the on-site lower reacb of Pueblo Canyon. Test Well1A (driJJed in 1950 to a depth of 

69 m [226ft]) penetrates the alluvium, Puye Conglomente, and blsalt and is completed in basalts. Depth to water 
was about 58 m (190ft) in 1992. Pen:bed water in tbe basaltic rocks is also sampled from Basalt Spring, which is 

off site in lower Los Alamos Canyon on San lldefonso Pueblo. Measurements of water levels and chemical qua Iity 

over a period of time indicate that the perched groundwater is hydrologically connected to the stream in Pueblo 

Canyon. Percbed water in similar stratiguphy was observed during the drilling of water supply wells Otowi-4 in 

Los Alamos Canyon (depth about 61 to 76 m [200 to 250 ft]), Otowi-1 in Pueblo Canyon (depth about 69 to 76 m 
[225 to 250ft)), and PM-1 in Sandia Canyon (depth about 137m [450ft)). 

Some recharge to the perched groundwater in the basalt occurs near Hamilton Bend Spring. The time for water 
from the recharge area near Hamilton Bend Spring to reach Test Well lA is estimated to be 1 to 2 months, with 

another 2 to 3 months required for tbe water to reach Basalt Spring. Recharge may also occur in Los Alamos 
Canyon (Abrahams 1966). 

Some perched water occurs in volcanics on the flanb of the Jemez mountains off site to tbe west of the Labora
tory. This water discharges at several springs (Armistead and American) and yields a significant flow from the 
gallery in Water Canyon. The gallery contributed to the Los Alamos water supply for 41 yean, producing 23 to 96 

million gaiJyr. Since 1988 it has only been used for makeup water for the steam plant at TA-16, producing about 
0.12 million gal. in 1992. 

4. Vadose lou. 

The occurrence and movement of water in umaturated conditions bas been studied in numerous locations within 
the Laboratory starting with special USGS studies in the 1950s (Purtymun 1990c). Knowledge of vadose zone pro

cesses is relevant to understa~ding the potential for downward movement of water that could constitute recharge to 

the main aquifer and provide a mechanism for downward migration of contaminants. 

In general, the vadose zone studies show that there is consistently low moisture content (less than 10% by vol

ume) in the tuff beneath mesa tops at depths greater than a few meters, tbe zone affected by seasonal moisture and 

evapotranspiration. This carries the implication that very little, if any, recharge from the mesas is able to reach the 

main aquifer, whicb is about 305 m (1,000 ft) deep. 
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The canyons with alluvial aquifers are presumed to have a greater potential for downward water movement 

because there is a constant driving force. Since the mid-1980s several investigatiOns have been perfonned under 

various Resource Conservation and Recovery Act compliance requirements that bave installed monitonng fac!IH 1es 

in canyons, which further define the occurrence of alluvial water and help to understand the potenual for movement 

of water or con".runants. 

In 1985, obserVation wells were installed in canyons adjacent to the operating solid waste management and dis

posal areas at TA-54. These wells included the three in Pajarito Canyon (south ofT A-54) that were already 

described in Section B.2 of this section and four in the Canada del Buey drainage (north ofT A-54). Three of the 

wells in Canada del Buey were located in a side drainage, west and north of Area L, and penetrated to 2.4 to 3. 7 m 

(8 to 12ft) of dry alluvium. Tbe fourtb well in the main channel north of the eastern end of Area G, penetrated 

2. 7 m (9ft) of dry alluvium. These four wells have remained dry on subsequent observation indicating the absence 

of any saturation in this reach of Canada del Buey (Devaurs 1985). 

In 1989 bore boles or monitoring wells were installed in four canyons to determine whether saturated conditions 

occurred in the alluvium. Two boles in Sandia Canyon, SC0-1 (near Supply Well PM-2), drilled to 24m (79 ft), 

and SC0-2 (near Supply Well PM-1), drilled to 9 m (29ft), pcnetnted the alluvium without encountering any satu

rated zone. These were completed as observation holes and have remained dry. One hole in Potrillo Canyon, 

PcrH-1 (about 0.3 km (1/2 mi] west of State Road 4) was drilled to 23m (75ft). It penetrated only dry weathered 

and unweathered tuff, and this hole was later plugged. One bole in Fence Canyon, FC0-1 (within 0.2 km [ 1/4 mi J 

of State Road 4) was drilled to 9 m (30 ft) and completed as an observation well. It pcnctnted only dry weathered 

and unweathered tuff, indicating no past saturation. Three holes in Water Canyon, WC0-1 (about 3.2 km (2 mi) 

west of State Road 4) drilled 11 m (36ft), WC0-2 (about 0.6 km [ 1 mi) west of State Road 4) drilled to 12 m 

(39ft), and WC0-3 (within about 0.2 km [1/4 m) of State Road 4) all penetnted the alluvium without revealing sat

urated conditions. They were all completed as observation wells for future monitoring of potential saturation 

(Purtymun 1990c). 

In 1987 nine observation wells were installed in Canon del Valle adjacent to inactive Waste Disposal Area Pin 

TA-16. These wells, drilled on the toe oftbe landfill above the channel alluvium, revealed no saturation and 

showed no evidence of leachate or seepage from the landfill. 

In 1992 five new boles were drilled in Canada del Buey to document the conditions in and beneath the alluvium. 

One of them, completed as a monitoring well, was added to tbe routine monitoring locations in conforma nee with a 

Groundwater Discharge Plan submitted to tbe NMED for discharge from the new sanitary waste treatment plant at 

TA-46. This study is summarized in Section YII.E.2. 

C. Analytical Results 

1. Radiochemical Coasdtuents. 

The results of radiochemical analyses of groundwater samples for 1992 are listed in Table YII-1. Discussion of 

the results will address first the main aquifer and second, the canyon alluvial groundwaters. 

For samples from wells or springs in the main aquifer, all results for lH. 90Sr, uranium, 238fu, 239.240Pu, and 

gross beta were below the DOE DCOs or the New Mexico standards applicable to a DOE drinking water system. 

Most of the resulll were ncar or below the detection limits of tbe analytical methods used. 

Some samples from wells and springs contained levels of plutonium or americium slightly above (generally less 

than a factor of two) analytical metbod detection limits. Because of inconsistencies between tbe types of analyses. 

(i.e., apparent238Pu without a~y corresponding 239.240Pu or vice versa), the large counting uncertainties in the 

measurements (often SO% or more of the value) at the low levels ncar average detection limits, and, in tbe case of 

springs, the fact that such samples often must be collected in contact with surface rocks or channel sediments, none 

of the findings are interpreted to represent any indication of contamination in the main aquifer. One gross alpha 

analysis, for Spring 3B, is above the limit that would be applicable to a drinking water distribution system. The 

water from that spring has always contained a relatively bigb concentration of natural uranium. 
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lu 
local ion (oCi/L) 

MAIN AQU/f'ER ON SITE 
Test Wells 

Tesl Weill 1.1 (0.3)• 
Tes1Well3 N/Ab 

Tesl WellS N/A 
Tesl Well DT-5A 0.3 (0.3) 
Tesl Well DT-9 0.2 (0.3) 
Tesl Well DT-10 0.1 (0.3) 

Wt~terSupply Wells 
Paijarllo Well .. 'leld 

s Well P.M-1 0.3 (0.3) 

Well PM-2 0.2 (0.3) -I ...,J Well PM-3 0.4 (0.3) 
Well PM-4 N/A 
Well PM-S 0.2 (0.3) 

MAIN AQUIFER OFF SITE 
Test Wells 

Tes1Well2 0.3 (0.3) 

Wt~terSupply Wells 
GIU\Je WeU ... leld 

WeliG-1 0.4 (0.3) 

Well G-IA 0.6 (0.3) 

Well G-2 0.4 (0.3) 
Well G-4 0.4 (0.3) 

Well G-5 0.3 (0.3) 

Well G-6 o.s (0.3) 

.., 

·i~U~~ - -,J,:., ~ ~ ~ liP ... .,.. ... .. 
Table VII-I. K.adlochemkal AaalyaaolGrouadwalerSampla for 1991 

Gross Grt)6;S Gn~ 

90sr ll7cs u 2llpg 139,240 .... 241Am Alpha Beta G~amm11 

(pCi/1.) (pCi/1.) (!!g/1.) (pCiiL) (pCi/L) (pCi/L) (pCi/1.) (pCi/1.) (pCi/1.) 

0.2 (1.0) 1.1 ( 1.3) 2.7 (0.3) 0.005 (0.030) 0.013 (0.020) 0.000 (0.030) 2 (I) 6 (I) 160 ( 100) 
N/A N/A N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A N/A N/A 
N/A 1.6 (1.1) 0.2 (0.1) -0.005 (0.030)c -0.005 (0.020) N/A I (0) 2 (0) 40 ( 100) 
N/A 1.3 (1.2) <1.0 (0.0) -0.004 (0.030) 0.017 (0.020) 0.008 (0.030) I (I) 9 ( 1) 160 ( IIlii) 
N/A 1.5 (1.1) <1.0 (0.0) 0.005 (0.030) 0.005 (0.020) 0.013 (0.030) I (I) 3 (0) 170 ( IIlii) 

N/A 0.6 (0.9) 1.2 (0.6) 0.000 (0.010) o.oa 1 (O.OIO) 0.040 (0.013) I (I) 6 (I) -II) ( 110) 
N/A 0.6 (1,0) <0.6 (0.0) 0.008 (0.010) 0.008 (0.010) 0.020 (0010) 0 (I) 2 (0) 50 ( IJO) 
N/A -0.1 (0.9) 0.6 (0.6) -0.018 (0.013) 0.009 (0.009) O.ot5 (0.014) I (I) 8 (I) (I ( IJtJ) 
N/A N/A N/A N/A N/A N/A N/A N/A N/A 
N/A 0.3 (1.0) <0.6 (0.0) 0.010 (0.012) 0.060 (0.019) 0.028 (0~015) 0 (I) 3 (I) J() ( IJO) 

0.7 (0.8) 0.7 (1.1) <0.2 (0.0) 0.000 (0.010) 0.005 (0.012) 0.020 (0.030) 0 ( 0) 3 (I) 4() ( 100) 

N/A 0.7 (1.0) <0.6 (0.0) 0.014 (0.016) 0.024 (0.013) 0.026 (0.016) -I (I) 4 (I) -9() ( 90) 
N/A 1.2 (1.0) <0.6 (0.0) -0.016 (0.009) 0.011 (0.013) O.o35 (0.014) 2 (I) 4 (I) 0 ( IJtl) 
N/A 0.9 (1.1) <0.6 (0.0) 0.000 (0.010) 0.011 (0.008) 0.021 (0.013) 0 (I) 4 (I) 0 ( 'Jtl) 
N/A 1.1 ( 1.0) <0.6 (0.0) 0.004 (0.012) 0.029 (0.015) 0.019 (0.014) I (I) 9 (I) 0 ( IJtl) 
N/A 2.9 (1.2) <0.6 (0.0) 0.021 (0.011) 0.025 (11.013) 0.049 (0.011!) 3 (I) 3 (I) -30 ( 90) 
N/A 0.7(10) <0.6 (0.0) 0.004 (0.009) 0.016 (0.013) 0.030 (0.016) -0 (I) 4 (I) ()(I ( 90) 

., w 

-

trl 1 

~ ~ 
0 "V 
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T•blc VII-I. (CoaL) 

GrMS <;rue;s GrO!>S 

lu 90sr ll7cs u lllpu ll9,J.a0pg 141Am Alpha Bela G~tmma 

l..ocalion (nQJL) (pCi/L) (pCi/L) (Jlg/L) (pCill) (pCill) (pCiJL) (pCi/1.) (pCi/1.) ( p( 'i/1.) 

MAIN AQUI/o'ER SPRJNGS 

WltileRociCt"IJUIISprials (Pett-t~r•IIIIOffSile) 

Group I 

Sandia Spring 0.3 (0.3) -0.1 ( 1.5) 1.3 (1.2) 1.1 (0.2) 0.021 (0.013) 0.016 (0.012) 0.020 (0.030) 3 (I) 4 (I) 40 ( !Jil) 

Spring3 . o.s (0.3) 0.2 (1.5) 21.6 (85.8) 2.7 (0.3) 0.000 (0.010) -0.005 (0.010) 0.034 (0.030) 0 (I) 5 (I) 60 ( lXI) 

Spring3A 0.3 (0.3) -0.1 (1.5) 0.8 (1.2) 1.6 (0.2) 0.037 (0.018) 0.037 (0.015) 0.039 (0.030) 4 (I) 4 (I) 1111.1 ( 'MI) 

Spring3AA N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Spring4 0.5 (0.3) 0.1 (1.5) 3.S (1.3) 1.3 (0.2) 0.024 (0.014) 0.024 (0.013) 0.039 ( 0.030) -0 ( I) 3 (I) 140 ( l.ltl) 

Spring4A 0.4 (0.3) 0.1 (1.5) 0.4 (1.1) 0.8 (0.2) -0.015 (0.021) 0.023 (0.017) 0.026 (0.030) I (I) 4 (I) ltll.l t IMI) Ill ,-
:::> (_) 

S1•ring S 0.3 (0.3) -0.1 (l.S) 2.7 (1.3) 0.6 (0.2) -0.015 (0.011) O.oJS (0.015) 0.014 (0.030) 0 (I) 4 (I) 40 ( t,l()) 
~ Ul 

0 ):.> 

Spring5AA N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A ::J iU 
J '1 

Ancho Spring 0.4 (0.3) -0.4 (1.5) 0.5 (1.2) <0.2 (0.0) 0.025 (0.020) 0.000 (0.010) 0.034 (0.030) -0 ( 1) 3 (I) -70 ( l.IO) ID 0 
::J Ul 

hi 

:5 
- ./ 

Group II 
Ul !l! - c () 

' 0.2 (0.3) 0.7 ( 1.5) 0.8 (1.2) 2.5 (0.3) 0.030 (0.032) 0.054 (0.040) 0.815 (0.030) ~ ") 

00 Spring5A I (I) 4(.1) Ill ( 'XI) 
~ ~ 

Spring 58 1.1 (0.3) -0.4 (1.5) 2.3 (1.3) 2.0 (0.2) 0.006 (0.010) 0.012 (0.012) 0.062 (0.030) 0 (I) 4 (I) 611 ( l.ltl) - r·· 
Ill w . 

O.S (0.3) 0.0 (1.S) 3.3 (1.3) 0.2 (0.2) 0.015 (0.018) O.OOS (0.011) 0.052 (0.030) 0 (I) ::J rr 
Spring6 2 (0) 10 ( 110) 0 0 

ID ~ 

s,,..ing6A o.s (0.3) 0.1 ( 1.S) 2.4 ( 1.2) <0.2 (0.0) -0.009 (0.014) 0.048 (0.018) 0.024 (0.0.30) I (I) 3 (0) 50 ( IMI) -~ lU 
lO () 

Spring7 0.2 (0.3) 0.4 (I.S) 1.4 ( 1.2) 0.6 (0.2) 0.016 (0.009) O.OOS (0 (., '·· 0 034 (0.030) I (I) 4 (I) HO ( l.IO) <0 --, 
N' 

SpringS 0.3 (0.3) 0.4 (l.S) 4.2 (1.3) 1.7 (0.2) 0.033 (0.016) 0.033 (0.016J 0.019 (0030) 2 (I) 5 (I) 140 ( 'HI) 

Spring8A o.s (0.3) 0.5 (l.S) 1.8 (1.2) 1.0 (0.2) 0.011 (0.013) 0.038 (0.016) 0.022 (0.0.30) -0 (I) 3 (I) I 711 ( 'XI) 

Spring8B N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Spring9 0.2 (0.3) O.S (l.S) 3.8 (1.4) 1.7 (0.2) 0.005 (0.028) 0.062 (0.036) 0.048 (0.0.30) -0 (I) 5 (I) 30 ( 90) 

Spring9A 0.3 (0.3) 0.4 (1.5) 0.7 (1.1) 0.6 (0.2) 0.024 (0.018) 0.019 (0.010) 0.025 (0.0.30) I (I) 4 (I) 110 ( 'XI) 

Doe Spring 0.3 (0.3) 0.4 (l.S) 2.1 (1.3) 1.2 (0.2) -0.006 (0.006) 0.011 (0.()1 I) 0.000 (0.030) 2 (I) 5 (I) 170 ( lXI) 

Spring 10 0.0 (0.3) ~-4 (l.S) 3.6 (1.3) 3.0 (0.3) 0.005 (0.016) 0.026 (0.012) 0.025 (0.030) 2 (2) IS (2) 200 ( IJO) 

I II II II II 11 11 11 11 11 11 11 11 1111 II 111111 
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T~able VII-I. (Coat.) 

Gross Grue.s GntM lu 90sr U7cs u lllpu 2l9,l40pg Z41Am Alphu Hda G~aanm11 Local ion (nOlL) (pCi/l.) (pCi/L) (ttg/L) (pCiiL) (pCi/L) (pCi/1.) (pCiJI_) (pCI/1.) ( pCi/1.) 
(irouplll 

Spring I 0.3 (0.3) 0.7 (1.5) 1.6 (1.2) 2.9 (0.3) 0.012 (0.015) ~-004 (0.007) 0.070 (0.030) 2 (I) 4 (I) 120 I IJO) Spring2 0.4 (0.3) 0.3 (1.5) 2.3 (1.3) 2.7 (0.3) 0.019 (0.021) 0.032 (0.014) 0.020 (0.030) 2 (I) 6 (I) 70 I IJO) 

Group IV 
l..a Me:oila N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Spring2A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Spring3U 0.3 (0.3) 0.1 (1.5) 2.8 (1.3) 17.4 (1.7) 0.080 (0.019) 0.020 (0.011) 0.010 (0.030) 16 (4) I 0 (I) -IU ( lltl) 

m, 
J (I Other Off-Sile Springs 
~ (/) 

0 )> Sacred Spring 0.4 (0.3) N/A 3.3 ( 1.3) 1.0 (0.6) 0.004 (0.009) 0.021 (0.009) N/A I (I) 5 (I) I :20 ( IJO) :J r;,-
Indian Spring 0.4 (0.3) N/A 3.1 (1.2) 1.1 (0.6) 0.008 (0.008) 0.013 (0.010) N/A 2 (I) 9 (I) ISO ( 'ill) 

3 1 
Jl) 0 
:J (/) 

~ ~ L' AllUVIAL L'ANYON AQUIFERS 
(f) ~ -
c 0 

. 
\0 Radioactive Effluent RektUe Arew~s :! -, 

!!! ~ UP-Lo5 Alllm~ Caayoa 
iiJ lu LAO-C •• 0.4 (0.3) 0.0 (1.0) 3.5 (1.2) 3.2 (0.3) 0.009 (0.030) 0.028 (0.020) 0.013 (0.017) I (I) 4 (I) 10 ( 100) :J (1 
() (l 9.3 (0.9) 11.8 (1.1) 2.3 (1.2) 1.1 (0.3) 0.009 (0.030) 0.009 (0.020) 0.042 (0.017) 2 (I) 25 (3) 
ID -, IP.0-1 

160 (lUll) -~ Ul 
A7-.ot<"" 

IP.0-2 1.2 (0.3) 23.2 (1.6) 3.1 (1.2) 0.9 (0.3) ~.013 (0.030) 0.073 (0.020) 0.016 (0.014) I (I) 45 (5) <D i3 '··· .. 
90() ( 1110) <D -, 

~ .. ~· · .... 
1\}"-

•.., .• ~ J" . LA0-3 1.0 (0.3) 49.9 (3.3) 2.6 (1.1) 1.3 (0.3) 0.013 (0.030) 0.037 (0.020) 0.06 7 (0.020) I (I) ~6 ( IJ) 600 ( 1110) ·' l.A0-4 1.6 (0.4) 5.4 (1.0) 0.6 (0.5) 1.6 (0.3) 0.006 (0.030) 0.018 (0.020) 0.015 (IWI3) I (I) 17 (2) 21Xl (lOll) . ~:' ... 
L.A0-4.5 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A ~~~·:l ... , ... 

Mortand~ad C~aayoa 

MC0-3 54.5 (2.3) 18.5 (1.3) 3.9 (1.5) 2.5 (0.3) 0.195 (0.032) 0.294 (0.039) 1.620 (0.097) 5 (2) 300 ( 30) 1411 ( 1110) M<-'0-4 103.7 (3.3) 132.4 (8.8) 31.6 (5.1) 3.8 (0.4) 1.420 (0.096) 4.560 (0.219) 21.700 (0.175) 18 (5) 2611 (30) 140 (Jill) ML'0-5 85.8 (3.0) 35.2 (2.4) 3.3 (1.4) 2.1 (0.2) 0.133 (0.030) 0219 (0.040) 0.559 (0 050) 10 ( 3) I Hl ( 10) 190 ( IIJ()) 
_._ .... 

MC0-6.0 111.2 (3.5) 17.4 ( 1.2) 1.5 ( 1.2) 2.2 (0.2) 
.· · .. _ ............. _ 

0.036 (0.030) 0.058 (0.020) 0.134 (0.030) 4 (2) 76 ( H) 40 ( IIIII) _., .... •.· 
MC0-7 62.7 (2.5) 0..0 (0.7) 1.6 ( 1.3) 0.4 (0.2) 0.026 (0.030) 0.021 (0.020) 0 183 (0 030) 3 (I) 26 ( 3) 

~... ' . 

411 (IfNI) 
;. ... '" 

·~: ... MC0-7.5 62.3 (2.5) ~.1 (0.8) 2.5 ( 1.2) 1.5 (0.2) 0.032 (0.030) 0.055 (0.020) 0.260 (0.035) 4 (2) 24 ( 2) 140 ( IIIII) 

~ \,j \.1 
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Table VII-I. (Coot.) 

Grou Grou Grou 
Ju 90sr IJ7cs u lllpg lJ9,140pg l41Am Alpha Bela Gamma 

Location (nOlL) (pCi/L) (pCi/L) (Jlg/L) (pOlL) (pCill) (pCi/L) (pOlL) (pCi/L) (pCi/L) 

Other Area 
P~arllo Caayoo 

PC0-1 0.3 (0.3) 1.3 (0.9) 2.0 (1.1) <0.2 (0.0) -{).019 (0.030) 0.010 (0.020) 0.022 (0.030) 1 (1) 4 (1) -20 (100) 

PC0-2 o.s (0.3) 0.6 (1.1) 1.8 (1.3) <0.2 (0.0) 0.016 (0.030) 0.010 (0.020) 0.020 (0.030) 1 (0) 4 (1) 140 (100) 

PC0-3 0.2 (0.3) 1.7 (1.0) 3.4 (1.2) <0.2 (0.0) -{).004 (0.030) 0.027 (0.020) 0.046 (0.030) 0 (0) 3 (0) 40 (100) 

Other Area 
APC0-1 0.2 (0.3) l.S (1.0) 2.0 (0.9) 1.8 (0.2) 0.000 (0.030) 0.119 (0.021) 0.064 (0.020) 6 (2) IS (2) 100 (100) 

a>B0-6 0.9 (0.3) N/A 2.1 (1.3) <0.4 (0.0) 0.000 (0.030) -{).013 (0.020) 0.018 (0.030) 8 (2) 22 (2) 400. (100) 

PERCHEDSYSTEMCONGLOMERATESAND&SALT 
mr 
::l 0 
:S. Ul 

(PMeblo/Los Alturws/S•Nii4 C••Jo•Ar•) 0 ~ 
TesiWelllA o.s (0.3) 0.6 (0.9) 1.2 (1.2) 0.3 (0.2) 0.000 (0.030) 0.043 (0.023) N/A 2 (1) 6 (1) 110 (100) 

::l Ill 
3 3 

Tes1Weii2A 2.9 (O.S) 0.0 (0.9) 3.0 (1.3) 0.4 (0.2) 0.019 (0.030) 1.280 (0.091) 0.011 (0.030) 2 (1) 7 (1) 110 ( 100) 
CD 0 
::l Ill 

::; Basal! Spring N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A ~z 
..... (f)!!t 
' 

c -- PERCHEDAQUif'ER IN VOLCANICS < ~ 
0 !! !!!.. 

Waler Canyon =r 
Gallery 0.2 (0.3) N/A -{).2 (1.0) <0.6 (0.0) 0.009 (0.016) 0.009 (0.009) 0.030 (0.015) 1 (1) 3 (1) -100 (90) ~ ~ 

~ Ill 
<0 8 

Limils of Detectiond 0.4 3 40 1 0.02 0.02 3 3 so :S-< 
DCG for Public Dose c 2090 1000 3000 800 40 60 

Drin~ing Water System zoe 8& 1201 30& 1.61 1.21 1Sf sor 

8 Radioaclivily counling uncerlainlies ( s 1 Slandard Deviation) are shown in parentheses. 

bN/A means aaalysis nol perfonned, losl ia analysis, or not completed. 
cScc Section VUI.D.3, Daaa Handling of Radiochemical Samples, for an explanalion of I be presence of negalive values. 

dl..imit of valid quantification based on radioaclivity counling statislics for analytical method. 
cooE DCGs to meet the Public Dose Limit applicable to water ingested, see Appendix A. 

fMCL, See Appendix~ (NMEIB 1991 and EPA 1989b). 

&DOE DCG applicable to DOE Drin~ng Water System, see Appendix A. 
NOTE: See Table IV-45 for radiochemical quality of groundwater from wells on San lldcfonso l'ucblo Lands. 

- - - - - - - -
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;..os Alamos ,'\,atJcr31 L.acoratcry 

Environmental Sur.teJllance 1 992 

AJJ137Cs measurements of samples from wells and springs from the main aquifer for 1992 are less than 5'r tile 

DCG applicable to DOE Drinking Water Systems. Cesium measurements in past year.; have raised some questions 

aoout the potential presence of 137Cs contamination in some areas. These questions were raised because the prev 1• 

ously used analytical method bad a detection limit that was relatively high in comparison with the relevant guide· 

lines or standards and also higher than typical environmental levels. A new method was implemented during 1992 

by the Environmental Chemistry Group (See Section VIII.D.2.b), wbicb bas a much lower detection limit (about 

2pCi/L). 
Tritium measurements of samples from main aquifer wells and springs were near or below the detection limit for 

the standard liquid scintillation analytical method. These results are consistent with additional special tritium mea

surements made as part of a special study utilizing very low detection limit measurements of tritium to estimate the 

age of water in the main aquifer (see Section VU.E.l). In the case of the water supply wells in the Guaje Field and 

the four wells .in the Pajarito Field sampled in August 1992, no measurable tritium was found even with the special 

method. Low detection limit measurements on six of the springs also confirm that their tritium levels are far below 

the detection limit of the normal liquid scintillation analysis. 
Test Weill showed a slightly above detection limit value from the liquid scintillation analysis. The special low 

detection limit method applied to a sample collected in October 1992 gave a result of about 360 pCi/L. This is dis

tinctly above any of the other special low detection limit measurements of samples from the main aquifer and prob

ably indicates the presence of relatively recent water from the surface. Tritium bas been present at elevated levels in 

the surface and alluvial water in Pueblo Canyon for many years and is related to discharges into Acid Canyon 

during the early years of the Laboratory. This adds further evidence to the suspicion of some type of downward 

movement to the main aquifer in the vicinity of Test Weill. This problem was discussed in the previous environ

mental surveillance report for CY91 (EPG 1993). That study of water level and chemical quality measurements was 

inconclusive in determining whether the movement might be along the wellbore. Additional work will be required 

to determine the pathway. 
The other four main aquifer test wells that were sampled in 1992 did not show any indication of tritium in the 

main aquifer. One sample from Test Well 2 taken in October 1992 and one sample from DT-SA collected in 1991 

showed no detectable tritium by the special low detection limit method. 

The samples of the alluvial groundwater in Los Alamos Canyon show residual contamination, as bas been seen 

since the original installation of the monitoring wells in the 1960s. 

None of the concentrations are above the DOE OCGs for Public Dose for Ingestion of Environmental Water. 

Levels of tritium, 137Cs, uranium, 238Pu, 239.240Pu, and 90sr, and gross alpha, beta, and gamma are all within the 

range of values observed in recent years. 

The alluvial groundwater samples from Mortandad Canyon showed levels of radionuclides at levels within the 

ranges observed previously. The levels tend to be highest at Well MC0-4 and are lower further down the canyon. 

The radioactivity measurements in samples from Test Wells lA and 2A in the intermediate depth perched zones 

in Pueblo Canyon indicated a connection with surface and alluvial waters in 'Pueblo Canyon. Intermediate depth 

perched zone waters have long been known to be influenced by contaminated surface water in the canyon based on 

measurements of major inorganic ion.. Test Well2A, the one furthest upstream and closest to the historical dis

charge area in Acid Canyon, sbowed the highest levels. The tritium measurement obtained by conventional meth

ods was 2.9 nCi/L; this was confirmed by the low detection limit measurement, which was about2.3 nCi!L (see 

Section VII.E.1). Test Weli2A also showed a possible trace of 137Cs (slightly above the detection limit) and 

239,240Pu at about 1.3 pCi/L~ Test Well lA showed about 135 pCiiL of tritium by the low detection limit method 

(see Section VII.E.l ). 
The sample from the Water Canyon gallery was consistent with previous results, showing no evidence of 

contamination from Los Alamos operations. 

2. Nonradioactive Constituents. 

The results of general chemical parameter analyses of groundwater samples for 1992 are listed in Table VII-2. 

The results of metal analyses of groundwater samples for 1992 are listed in Table VII-3. The results are consistent 

with values observed in previous years, showing some expected variability. 
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1'able Vll-1. Che .. lc:al Qualily ofGrouadwaters ( .. WJ.•) 

Stadoa 

MAIN AQUIFER ON SITE 
Test Wells 

TesiWelll 
Tes1Well3 
Tes1We118 
·1es1 Well DT-5A 
lesl Well DT-9 
'lesl Well DT-10 

W11terS~~pply Wells 
P~arho Wellt'leld 

WeJIPM-1 
WeJIPM-2 
WeJIJ•M-3 
Well PM-4 
WeliPM-5 

MAIN AQUIFER OFF SITE 
Test Wells 

Tes1Well2 
Wt~terS~~pp/J WelLs 
Gu~e WeU ... leld 

WeiiG-1 
Well G-IA 
WeiiG-2 
WcJIG-4 
WciiG-5 
WcJIG-6 

MAIN AQUIFER SPRJNGS 

SI01 Ca Mt 

56 49 
N/A N/A 
N/A N/A 
73 9 
78 20 
45 10 

87 27 
88 10 
96 26 

N/A N/A 
92 13 

59 12 

87 13 
78 5 
78 11 
67 19 
66 18 
58 14 

9.7 
N/A 
N/A 
2.3 
5.4 
3.0 

6.4 
2.9 
8.1 

N/A 
4.7 

3.0 

0.5 
0.2 
0.5 
3.7 
3.9 
2.0 

Wllile Rock C••YDif Spri•1s (Perimeter •1111 Off Site) 
Group I 

Sandia Spring 
Spring 3 

- - -
50 44 
54 24 

- .. 
3.2 
I.M 

K Na Cl (o' COJ HCOJ PO(p S04 NOJ-N Ca 1USb 

4 16 30 0.4 
N/A N/A N/A N/A 
N/A N/A N/A N/A 
2 11 2 0.4 
2 22 3 0.6 
I 9 3 0.5 

4 21 6 0.2 
2 11 2 0.2 
4 20 7 0.3 

N/A. N/A N/A N/A 
2 14 3 0.3 

13 3 0.5 

3 30 3 0.7 
18 4 0.7 

3 39 3 0.8 
2 13 3 0.3 
2 13 3 0.3 
2 19 3 0.3 

3 97 
N/A N/A 
N/A N/A 
<5e 51 
<S 51 
<5 66 

<5 110 
<5 47 
<5 152 
N/A N/A 
<S 74 

<1 59 

<5 77 
<5 8S 
<S 95 
<S 73 
<S 72 
<S 69 

3 

3 

17 4 0.5 <I 126 
16 4 OS 2 HI 

.. ... - -

N/Ad 

N/A 
N/A 
N/A 
N/A 
N/A 

<0.0 
0.0 
0.0 
N/A 
0.1 

N/A 

0.0 

0.0 
0.0 
0.0 

<0.0 

0.0 

00 

0.0 

-

22 
N/A 
N/A 

3 

3 
3 

5 
3 
6 

N/A 
3 

3 

5 
5 
4 

4 

4 
4 

5 
5 

-

6.45 
N/A 
N/A 
0.33 
0.28 

0.19 

0.47 
0.34 

0.45 

N/A 
0.30 

0.17 

0.45 
0.43 
0.42 

0.60 

0.62 

0.42 

() 46 

UM4 

-

N/A 290 
N/A N/A 
N/A N/A 
N/A 128 
N/A 114 
N/A 92 

<0.01 212 
<0.01 144 
<0.01 232 
N/A N/A 

<0.01 170 

N/A 114 

<0.01 U!8 
<0.01 182 
<0.01 204 
<0.01 176 
<0.01 162 
<0.01 144 

N/A 2116 
N/A 21H 

-

~ 

Total Cunduc-
llard- Uvlly 
ness pfl< ( .. mho/em) 

164 
N/A 
N/A 
31 
72 

37 

94 
36 

97 
N/A 
51 

41 

.J.t 

13 
29 
62 

62 
45 

12-t 

67 

8.1 

N/A 
N/A 
7.6 
7.9 

M.2 

79 

7'J 

7.7 

N/A 
7.5 

8.2 

82 
M.4 

M.3 

82 
M2 
M.3 

H5 
83 

410 

N/A 
N/A 

HI 

76 
97 

247 

12 

2-H 

N!A 
124 

103 

IM 

ltMI 
186 

147 

146 

139 

22S 
lbO 

lllr 
:J () 
< Ill 
::; ). .. 
0 . 
:J [IJ 

3 l 
tb 0 
:J Ill 

fii L 
-;;) ~ 
c ;) 
< ' 
1!1 ~ 
=-. Ill lu , n 
n n 
tb ~ 

Ill _.... • 0 

<D n 
(£) ' 1\l"-
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Statloo 

Group I (CoaL) 

Spring3A 
Spring3AA 

Spring4 

Spring4A 

SpringS 

SpringSAA 
Andao Spring 

Group II 
Spring SA 

Spring 58 
Spring6 
Spring6A 

Spring? 
SpringS 

SpringHA 
Spring8B 

Spring9 

Spring9A 
Doe Spring 

Group Ill 

Spring I 
Spring2 

Group IV 

La Mesita 

Spring2A 

Spring3B 

Ollter Off-Sile SprillfS 

SacreJ Spring 

Indian Spring 

~ 

-. -. - - - .. - - - - ~ .. - -
Table Vll-1. (Coat.) 

Total Conduc-

IIIU"d- llvlly 

SI01 Ca Ma K Na Cl F co3 HC03 po4.p so4 N03-N Cn TUS" nen pUC (llmho/cm) 

54 22 

N/A N/A 
57 24 

73 21 
73 20 
N/A N/A 
80 14 

62 18 
66 22 

77 18 
80 II 
HI 15 
78 24 
H7 14 

N/A N/A 
88 22 
76 12 
77 12 

34 17 
37 21 

1.8 

N/A 
4.4 
4.5 
4.7 

N/A 
3.0 

2.0 
4.8 
3.5 
.2.7 
3.2 
4.4 
3.4 

N/A 
5.2 
3.3 
3.2 

1.0 

1.2 

N/A N/A N/A 

N/A N/A N/A 
so . "23 2.5 

3 IS 4 0.4 <I 81 

N/A N/A N/A N/A N/A N/A 
3 14 7 O.S <I 79 

2 13 s 0.4 <I 74 

2 13 s 0.4 17 69 

N/A N/A N/A N/A N/A N/A 
2 II 3 0.4 <1 55 

3 15 8 0.4 <I 91 
2 14 5 0.4 2 71 
2 12 3 0.4 <I 69 

2 II 3 0.3 <I 48 

3 14 3 0.3 <I 64 
3 23 4 0.4 <I 92 
3 13 33 0.4 <l 61 

N/A N/A N/A N/A N/A N/A 
2 IS 3 0.6 <I 95 

I 12 3 0.5 <I 59 
2 12 3 O.S <I 59 

2 32 4 0.6 <I 92 
2 55 4 1.2 <I 139 

N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A 
s 139 4 0.7 <I 339 

25 67 12 8 70 3 0.6 <5 94 

93 55 37 3.0 4 25 17 0.6 <5 

~ 

0.1 

N/A 
<0.0 

<0.0 

<0.0 

N/A 
0.0 

0.0 

<0.0 

0.1 
0.0 

0.1 
0.1 
0.1 

N/A 
0.0 
0.0 

0.0 

<2.0 

0.0 

N/A 
N/A 
0.2 

0.1 
0.1 

5 

N/A 
10 

7 

5 

N/A 
3 

8 
8 
4 

3 
5 
9 

33 

N/A 
3 
3 

2 

1 

1 

N/A 

N/A 
22 

6 

14 

0.68 

N/A 
<0.04 

0.89 
1.21 

N/A 
0.62 

0.58 
7.14 

0.21 
0.32 
0.51 
0.07 

<0.04 

N/A 
0.17 

<0.04 

<0.04 

0.45 
<0.04 

N/A 

N/A 
1.39 

4.25 
0.42 

N/A 226 

N/A N/A 

N/A 200 
N/A 156 

N/A 76 

N/A N/A 
N/A 60 

N/A 220 

N/A 712 

N/A 130 

N/A 32 
N/A 178 
N/A 224 
N/A 200 

N/A N/A 
N/A 204 

N/A 222 

N/A 174 

N/A 448 

N/A 2.36 

N/A N/A 

N/A N/A 

N/A 536 

<(1111 162 

<!I 01 22-t 

63 

N/A 
79 

72 
6H 

N/A 
46 

52 
75 

60 

31! 

50 
79 

48 

N/A 
76 

45 
44 

47 
56 

N/A 

N/A 
6H 

173 

1116 

7.8 

N/A 
7.9 

8.2 

8.9 

N/A 
I!. I 

1!.2 

1!.2 

7.3 
1!0 

7.8 
1!. I 

H.O 

N/A 
7.7 

7.9 

7.7 

H.O 

H.O 

N/A 
N/A 
I! I 

7 I 

7.2 

160 

N/A 
193 

165 

154 

N/A 
96 

211-1 
I (>(I 

136 

1!5 

1!5 

I% 

'II 

N/A 
157 

H7 
1115 

IIJ4 

2-10 

N/A 

N/A 
M7 

11!·1 

237 

\J 

-

fll I 
:J lJ 

< "' 
3 J-
::1 01 
'1 l 
«n o 
':J V) 

iJ L 
- ll• 
U! ,. 
c () ' -, a ~ 
OJ tu 
J (1 

() " 10 ~ 

~ 
U) (I 
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T11ble Vll-1. (ConL) 

S&aUoa SI01 Ca M1 K Na Cl lo' co1 uco1 ro4.p so4 N01-N ca 1usb 

AU UVIAL CANYON A(lUIFEilS 
RlllliotJciWe Eff111elll Reluu A,...s 
DP-Lo. Aa.•u. Caayoa 
LAO-C 43 12 
lAO-I 
IA0-2 
IA0-3 
LA0-4 
lA0-4.5 

Mortaadad Canyoa 
MC0-3 
MC0-4 
MCO-S 
MC0-6 

MC0-7 

MC0-7.5 
OtleerAn•s 
P~arl&o Caayoa 
PC0-1 
PC0-2 
PC0-3 

OthcrCaayou 
.AK'0-1 
CBD0-6 

so 14 
67 18 
62 19 
52 IS 
N/A N/A 

48 63 
44 66 
41 27 
38 25 
51 23 
39 21 

40 17 
40 18 

40 6 

63 25 

62 38 

2.7 3 27 22 0.3 <I 52 
2.7 
4.9 
3.8 
3.9 

N/A 

4.1 
4.9 

3.2 
3.3 

5.7 
s.o 

4.6 

4.7 
1.4 

3 34 29 0.4 <I 62 
7 36 24 0.8 <I 90 
9 35 21 1.0 <I 91 
7 30 22 0.7 <I 73 

N/A N/A N/A N/A N/A N/A 

9 82 16 1.1 <1 213 
33 100 IS 1.6 <I 179 
26 84 13 1.9 <1 162 
2S 83 16 2.0 3 164 
10 83 27 l.S <1 Ill 
7 116 24 l.S 1 165 

3 

4 

20 18 0.2 <S 67 
68 

68 

20 18 0.2 <S 
6 18 0.2 <5 

4.8 11 

8.8 s 
65 36 0.6 <S Ill 
20 13 0.3 <1 69 

I'ERCHEO SYSTEM IN CONGLOMERATES AND BASALT 
( 1'11e61o/Las AltJ-.oi/S~tlfllill £.a1o• An•) 

Tesl Well lA 35 33 
62 38 Tes.l Weli2A 

Biil>ah Spring N/A N/A 

8.6 
7.3 

N/A 

• - - - -

7 59 49 0.9 <I 108 
4 24 41 0.2 <I 86 

N/A N/A N/A N/A N/A N/A 

- - - -

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 

N/A 
N/A 

N/A 
N/A 
N/A 

N/A 

N/A 

N/A 

N/A 
N/A 

... 

s 
6 

10 
8 
7 

N/A 

21 
22 
17 

18 

38 

23 

7 
7 

7 

25 
2 

31 

26 
N/A 

.. 

0.13 
o.os 
0.75 
0.30 
0.10 

N/A 

22.70 
58.30 

21.90 
19.30 

16.10 
27.60 

0.07 
0.06 

0.06 

0.34 

0.10 

1.82 

3.21 

N/A 

.. 

N/A 114 

N/A 170 

N/A 232 

N/A 74 

N/A 200 

N/A N/A 

N/A 468 

N/A 614 

N/A 400 
N/A 378 

N/A 376 

N/A 492 

N/A 150 
N/A 142 

N/A ISO 

N/A 290 

N/A 96 

N/A 266 

N/A 1116 

N/A N/A 

.. 

~ 

Tt>tal Conduc-

liM.-d- Uwlly 

IIQS. plJ< l11mho/cm) 

40 
46 

66 

66 

53 
N/A 

175 
185 

80 
77 

81 

73 

61 

63 

20 

83 

132 

117 

124 
N/A 

.. 

7.3 

7.0 

71 

70 
7.3 

N/A 

HI 

7.5 

H. I 

HJ 
7.6 

8.4 

7.3 

7.4 

7.4 

7.1 

7.4 

7.7 

7.3 

N/A 

.... 

177 

235 
2111 
275 
234 

N/A 

700 

386 

5112 

576 
569 
681 

201 

201 
192 

437 

163 

4116 

.311.\ 

N/A 

-

fll I 
:) l) 

< Ul 

3 :!'-
::1 "' =] 1 
m n 
'1 Ill 

ill , 
~ fu 
(' I) ' , • UJ 
m -
= I 
Ill lu 
:1 ll 
n (') 
ID ~ 

Ul 

tu (.) 
(() 1 N ., 
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Table Vll-1. (Coot.) 

Total Conduc-

H..-d- tlvlty 
StlllJon SIOz Ca Ma K Na Cl F C03 HC03 ro4-P so4 N03-N C• lllSII - pile (Jlmholcm) 

I'ERCHEDAQUif"ER IN VOLCANICS 

Water Canyon Gallery 

Orinting Water 
Syslem Limit 

Uvesloctand 
Wildlife Waleringb 

8 Excepl where noted. 
IYrotal dissolved !.olid:!o. 
cstandard uniiS. 

48 7 3.4 

None in Ibis table 

2 6 

dN/A means analysis not performed, lost in analysis, or nol completed. 

I <0.1 <5 38 0.0 

25fl 4& 

ea~ than symbol ( <) mc<~ns measurement was below the specified deledion limit of lhe analyliaal method. 
f MU., secondary standard (EPA 1989b), see Appendix A. 
IMCI ... primary stand<~rd(NMEIU 1991, EPA 1989b), see Appendix A. 
hNew Mexico Stream Standards for livestoct <~nd Wildlife Watering ( NMWQL'C 1991 ), see Appendix A. 

-.j \j 

2 0.32 <0.01 90 32 6.9 93 

2Sfl 101 soot 6.8-8.5( 

'-' 

-

m ,
:::~ 0 
< Ul 

"' ):> 0 -
::l Ill . 3 3 
Ill 0 
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Table V 11-3. Trace Metals in Grouadwaters (,.giL) 

• Station A a AI As B B• Be Cd Cr Co Cu ··e Hg 

MAJN AQUIFER ON SITE 
Test Wells 

Test Weill <0.0JOOA <0.02 <0.0020 0.066 O.(MW() <0.0020 <0.0100 <0.0200 <0.004 <0.030 0.71 0.0007 
1es1Well3 N/Ab N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
1es1Well8 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
Tesl Well OT-5A <0.0010 <0.02 <0.0020 0.011 0.0230 <0.0020 0.0010 <0.0100 <0.004 <0.003 0.14 <0.0001 
'lesl Well OT -9 0.0200 0.26 0.0037 0.099 0.0400 0.0020 <0.0020 0.0080 0.003 O.HOO 1200 <0.0002 
Tesl Well OT-10 0.0190 0.16 <0.0020 0.020 0.0050 0.0016 0.0040 0.0032 <0.003 <0.100 0.40 <0.0002 

WIJierSupply WeUs 
P!Uuito W ell .. 'leld 

Well PM-1 <0.0006 <0.03 <0.0020 0.030 0.0657 <0.0020 <0.0006 0.0050 <0.020 0.005 0.02 <(}()()(}I lnr 
:J () 

Well PM-2 <0.0006 <0.03 <0.0020 <0.020 0.0204 <0.0020 <0.0006 0.0020 <0.020 <0.003 <0.01 <0.0(}()1 ~ "' 
0 .!> Well PM-3 <0.0006 <0.03 <0.0020 0.030 0.0462 <0.0020 <0.0006 0.0100 <0.020 0.013 <0.01 <O.OOUI :l Ill 

WeiiPM-4 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
3 3 
Rl 0 

<0.0006 <0.0020 <0.020 0.0290 :l "' s Well PM-5 <0.03 0.0020 <0.0006 0 ()Oij() <0.020 <0.003 <O.lH <0.(}(}(}1 {11 L - MAIN AQUIFER 01-'/-' SITE Ul ~ . c 0 ..... 
~ -, 0. Test Wells !! !!' 

TesaWell2 <0.0300 <0.02 <0.0020 0.023 0.0200 <0.0020 <0.0100 <0.0200 <0.004 <0.030 2.58 <0.()(J01 =- lu 
~ 0 . W•terSupply WeUs £ Q 

Gu.e Well .. 'leld -• (II 
(() () 

WeiiG-1 <0.0006 <0.03 0.0096 0.030 0.0620 0.0020 <0.0006 0.0100 <0.020 0.005 <O.tll 0 0001 
(£) "l 
N . ..._ 

Well G-1A <0.0006 <0.03 0.0130 <0.020 0.0397 <0.0020 <0.0006 0.0110 <0.020 <0.003 d)( II <0.00(.11 
WeiiG-2 <0.0006 <0.03 0.0371 0.030 0.0701 <0.0020 <0.0006 0.0130 <0.020 <0 1103 <(}.()J <0 (I()(}) 

WellG-4 <0.0006 <0.03 0.0024 <0.020 0.0145 <0.0020 <0.0006 <0.0020 <0.020 (} ()(}7 dl.(}l (}(}()(I) 

WeiiG-S <0.0006 <0.03 0.0021 <0.020 0.0093 <0.0020 <0.0006 <0.0020 <().()20 0()()3 <0(}1 <()()()(}I 

WellG-6 N/A <0.03 0.0025 <0.020 0.0051 <0.0020 <0.0006 0.0050 <0.020 oms <0.01 <0.()(}(}) 

MAJN AQUif'ER SPRINGS 
w•ile Rocl C•IIJOII Sprill1s (PeriMeteulld Off Site) 

Group I 

Sandia Spring <0.0050 0.14 <:().(1020 0.022 0.1430 <0.0005 <0.(XX)5 0 ()()(() <0.0 (() <0 001 0 35 <{) 0011 
Spring3 <00050 0.04 <0 0020 0.017 00400 0.0005 0 ()()()2 0 l)().tO <0.0)(} ()(}(}2 0117 dl IMMJI 
Spring 3A <0.11050 0.04 <II ()(120 0 () 17 0.0326 0.()(X}5 0.0012 () (}(16() <II IIIII 011112 1107 dliMIOI 
Spung 3AA N/A N!A N/A N!A N/A N/A N!A N/A N/A N/A N!A N't\ 

*' l.&l.l "" ,,JJ&l&un.tl lJ,&u· md.•b 111 grouuJwiilcr.. arc prc~n&h.:J 1111 l'••gc Vll-l!J. 
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St.Uon 

Group I (CooL) 
Spring4 
Spring4A 
SpringS 
SpringSAA 
Anello Spring 

Group II 
Spring5A 
Spring 58 
Spring6 
Spring6A 
Spring? 
SpringS 
Spring SA 

Spri~g8B 

Salling9 
Spring9A 
Doe Spring 
Spring 10 

Group Ill 
Spring I 
Spring2 

Group IV 
La Mesita 

Spring2A 
Spring 3D 

Oilier Off-SiU Spti111s 

Sacred Spring 
Indian Spring 

AllUVIAL CANYON AQUIFERS 

RtulioGctive Effi,.elll Rt!leae A reus 

Dr-t.os Alllmt~S Canyon 

IAO-C 

IA0-1 

AK 

0.0100 

<0.0050 

<0.0050 

N/A 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 

<0.0050 

N/A 
<0.0050 

<0.0050 

<0.0050 

<0.0050 

<0.0050 
<0.0050 

N/A 
N/A 

<0.0050 

<0.0006 
<0.(Xl06 

<().0300 

<0.0300 

.. .. 
AI A!; 

<0.01 0.0036 

0.02 <0.0020 

0.03 <0.0020 
N/A N/A 
0.1 s <0.0020 

0.11 <0.0020 
0.17 <0.0020 
0.03 <0.0020 

0.01 <0.0020 
0.17 <0.0020 
0.49 <0.0020 

0.42 <0.0020 
N/A N/A 
0.05 <0.0020 
0.18 . ' <0.0020 

O.DJ <0.0020 
2.02 0.0023 

0.04 0.0030 

0.97 0.0247 

N/A N/A 
N/A N/A 
0.03 0.0117 

0.13 0.0028 

0.65 0.0029 

0.56 

0 37 

<0 0020 

0.01126 

.. .. .. 
Taable Vll-3. (Cool.) 

B 

o.oa8 
0.021 

0.018 

N/A 
0.019 

0.024 

0.018 
O.ot8 

0.016 

0.014 
0.032 
0.009 

N/A 
0.018 

0.009 

0.014 
0.013 

0.036 

0.074 

N/A 
N/A 

O.lSO 

0.090 

0.020 

0.1113 

IH121 

Ba Be 

0.0428 <0.0005 

0.0423 <0.0005 

0.0184 <0.0005 
N/A N/A 

0.0274 <0.0005 

0.0273 <0.0005 
0.0386 0.0005 
0.0329 <0.0005 
0.0206 <0.0005 

0.0266 <0.0005 
0.0432 

0.0290 

N/A 
0.0295 

<0.0005 
0.0005 

N/A 
0.1Xl06 

0.0139 <0.0005 

0.0174 0.1Xl06 

0.1570 

0.0264 
0.0557 

N/A 
N/A 

0.0448 

0.0005 

0.0005 

0.0007 

N/A 
N/A 

0.0005 

0.1270 <0.0010 

0.1010 <0.0010 

0.1)4(K) <0.111120 

11.0400 <0.0020 

*lldl,o un.oJJiliundllro~cc 111do1b in gwunJwdh:P.> Me prc!>t:nh:J un p;ogc Vll-.~0 . 

~ .J 

.. 
Cd 

<0.0005 

<0.0005 

<0.0005 
N/A 

<0.0005 

0.0002 

0.0003 
<0.0005 
<0.0005 

<0.0005 
<0.0005 

0.0002 

N/A 
0.0003 

<0.0005 
0.0003 

0.0004 

0.0003 

<0.0005 

N/A 
N/A 

0.0002 

<0.0020 

<0.0020 

-
Cr 

0.0040 

0.0040 

0.0030 

N/A 
0.0030 

0.0050 

0.0070 
0.0030 
0.0030 

0.0030 
0.0030 

0.0030 

N/A 
0.0030 
0.0040 

0.0050 
0.0040 

0.0070 

0.0040 

N/A 
N/A 

0.0090 

<0.0050 

<0.0050 

.. 
Co 

<0.010 

<0.010 

<0.010 

N/A 
<0.010 

<0.010 

<0.010 
<0.010 
<0.010 

<0.010 
<0.010 

<0.010 

N/A 
<0.010 
<0.010 

<0.010 

<0.010 

<0.010 
<0.010 

N/A 
N/A 

<0.010 

<()020 

<0.020 

d I. Ill 00 <0 II 2 011 <IUI04. 

<0.11100 <II 021XI <ll.IXJ.t 

.. 
Cu 

<IHXI1 

O.IXI3 

<O.IXII 

N/A 
<0 lXII 

0001 

0.001 
<0.001 
<11.0111 

<11.11111 

<0.11111 

01102 

N/A 
(1.005 

<0001 
0.1Kl5 

0.007 

0.003 

0003 

N/A 
N/A 

0.002 

<01Kl2 

<()()()2 

<()(~,'\() 

<() 030 

.. 
Fe 

() 01 

002 

004 

N/A 
0 II 

()I() 

0.15 

003 
()()I 

016 

O.t7 
0 J'l 

N/i\ 

0 II 
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011-1 

2 36 
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01!7 

NIA 
N;A 
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0 SX 
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<II lXXII 
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<0.111101 
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S&alloa 

DP-Loll Ala~~~C» Caayoa (C011L) 

LA0-2 
LA0-3 
LA0-4 
LA0-4.5 

Monaadad Caayoa 
MC0-3 
MC0-4 
MC0-5 
MC0-6.0 
MC0-7 
MC0-7.5 

P"'arlto Canyon 
PC0-1 
PC0-2 
PC0-3 

Otlf~rAn~r.s 

A.PC0-1 
CDii0-6 

A a 

<0.0300 
<0.0300 
<0.0300 

NJA 

<0.0300 
<0.0300 
<0.0300 
<0.0300 
<0.0300 
<0.0300 

0.0007 
0.0003 

<0.0002 

0.0020 
<0.0100 

AI 

0.20 
0.18 
0.11 
NJA 

0.72 
1.07 
Ull 
0.10 
0.16 
0.13 

0.08 
0.16 
o.os 

7.02 

11.40 

PERCHED SYSTEM IN CONGLOMERATES AND BASALT 
(Pu~blo/LOIS Alll.w.J/S•IIIIill C••Ju•An•) 

Tesl Well lA <0.0300 0.23 
Tesl Well 2A <0.0300 <0.02 
Basall Spring N/A N/A 

PERCHED A(lVIf'Eil. IN VOLCANICS 
Water Canyon Gillery <0.0006 <0.03 

Drink.ing Waler Syslem Lmil 
l..ives&ock. and Wildlife 

l..imil Walering e 

o.o5~ 

5.0 

As 

0.0025 
0.0022 

<0.0020 
NJA 

<0.0020 
<0.0020 
<0.0020 
<0.0020 

0.0024 
<0.0020 

<0.0020 
<0.0020 
<0.0020 

0.0100 
0.0722 

<0.0020 
<0.0020 

NJA 

<0.0020 

o.o5~ 

0.02 

"' 
1'able Vll-3. (Coat.) 

8 

0.071 
0.066 
0064 

NJA 

0.070 
0.096 
0.089 
0.083 
0.089 
0.100 

<0.020 
<0.020 
<0.020 

0.200 
0.037 

0.230 
0.127 

N/A 

<0.020 

5.0 

Ba Be 

0.0600 <0.0020 
0.0600 <0.0020 
0.0500 <0.0020 

N/A N/A 

0.0400 <0.0020 
0.1600 <0.0020 
0.1000 <0.0020 
0.1000 <0.0020 
0.1800 <0.0020 
0.1600 <0.0020 

0.0885 <0.0002 
0.0799 <0.0002 
0.0809 <0.0002 

0.2430 0.0080 
0.0830 <0.0020 

0.0300 <0.0020 
0.0300 <0.0020 

N/A N/A 

0.0119 <0.0020 

•Dala on addilionallraa mclals in gruundwalcr.; arc prcsenlcd on page Vll-21 . 

II 11 II - • • • • • • 

Cd 

<0.0100 
<0.0100 
<0.0010 

NJA 

<0.0100 
<0.0100 
<0.0100 
<0.0100 
<0.0100 
<0.0100 

0.0003 
0.0003 
0.0003 

0.0010 
0.0010 

<0.0100 
<0.0100 

N/A 

<0.0006 

O.QIC 

0.05 

• 

Cr Co 

<0.0200 <0.004 
<0.0200 <0.004 
<0.0200 <0.004 

N/A N/A 

<0.0200 
<0.0200 
<0.0200 
<0.0200 
<0.0200 
<0.0200 

0.0020 
0.0030 
0.0020 

0.0600 
<0.0100 

<0.0200 
<0.0200 

N/A 

0.0070 

0.05C 

10 

• 

<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 

<0.020 
<0.020 
<0.020 

<0.004 
<0.004 

0.009 

<0.004 
N/A 

<0.020 

10 

• 

Cu 

<0.030 
<0.030 
<0.030 

N/A 

0.040 

<0.030 
<0.030 
<0.030 
<0.030 
<0.030 

0002 
0.1102 
0.008 

.. 
0.051 

<0.003 

<0.030 
<0.030 

N/A 

<0.(103 

l.oJ 

0.5 

-

~ 

•·e 

0.09 
0.08 
0.06 

N/A 

0.57 
0.70 
0.24 
0.05 
0.09 

0.1~ 

OHO 

2.111 

uo 

5.60 

8.52 

57.40 

097 

N/A 

<0.01 

IUJ 

-

• ... 
o.Olm 
O.O(X)I) 

0.0009 
N/A 

0 ()()()2 

O.INJCJ3 

0 tltJO.l 

() 0001 

() 0003 

() 11003 

II 000 3 

OINnl 
() ()()(12 

<0 l)(li.Jl 

() (J()()O 

0.0007 

<0.0001 
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Table Vll-3. (Cool.) 
SlaUoa Ma Mo Nl Pb Sb Se Sn Sr 11 v Zn 
MAJN AQUU'ER ON SITE 
TesiWelb 

Tesl Weill 0.0200 <0.030 <0.010 0.0100 0.0080 <0.0020 N/A 0.2700. <00005 <0.03 OJI'JO Tesl Weill N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Tes1Well8 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A lesl Well DT-5A O.QJOO <0.001 <0.010 0.2090 0.0365 <0.0020 N/A 0.0610 <0.0006 <()OJ 11433 Tesl Weiii>T-9 0.1700 0.005 0.011 0.0550 <0.0010 0.0025 0.09 0.0950 <0(XI20 001 5 ()()() Tesl Well DT-10 0.0140 <0.003 0.004 0.0500 0.0020 0.0029 0.05 0.0400 <0.0020 om 3. C)()() 
W•ter Supply Wells 
P~uiCo Wdl.'leld 

Well PM-1 <0.0020 0.004 <0.020 <0.0006 <0.0006 <0.0020 N/A 0.1610 <0.0006 o.oz (I 007 Well PM-2 <0.0020 <0.002 <0.020 <0.0006 0.0011 <0.0020 N/A 0.0440 <00006 O.()J <()(106 Well PM-3 0.0060 0.003 <0.020 <0.0006 0.0007 <0.0020 N/A 0.1410 <0(XJ06 0.02 0.027 
m r· 
:l u 
:S "' 

WeiiPM-4 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0 ;t> Well PM-5 0.0030 <0.002 <0.020 <0.0006 0.0012 <0.0020 N/A 0.0620 <0.0006 om <().()06 
::1 Ill 
3 1 
()) 0 MAJN AQUIFER OF/<' SITE 
::1 "' < 
~ L 

.... TesiWelb 
(f)?! 

';"" 

c:: 0 
.... Tesl We112 0.0020 <0.030 <0.010 <0.0080 <0.0010 <0.0020 N/A 0.0500 <0.001 <0.03 0.120 < , 
10 

'!l !I! 
W•terSupply Welb 

=:. r. Gu~e WeD •·add . 
Ill "' ::1 0 
0 0 Well G-1 <0.0020 0.004 <0.020 <0.0006 <0.0006 <0.0020 N/A 0.1100 <0.0006 0.04 <0.006 ()) .... 
- Ill Well G-IA 0.0020 0.003 <0.020 <0.0006 0.0012 <0.0020 N/A 0.0790 <0.()(106 0.05 <().()()() <D <-i 
<D ' WellG-2 0.0020 0.002 <0.020 <0.0006 0.00)0 <0.0020 N/A 0.0870 <0.(X)(J6 0.09 1\)'<-

<0.006 Well G-4 <0.0020 0.006 <0.030 <0.0006 0.0012 <0.0020 N/A 0.1130 <0.0006 0 tl2 0 OIIJ Well G-5 <0.0020 0.003 <0.020 <0.0006 0.0009 <0.0020 N/A 0.0880 <0.(XI06 002 () ()(JH WeiiG-6 <0.0020 0.009 <0.020 O.OOll 0.0014 <0.0020 N/A 0.0715 <0.(X)(J6 0.02 0.019 
MAJN AQUIFER SPRINGS 
W6ik Roel C••:1011 Sprilt1s (Perillutenlld Off Site) 

Group I 
Sandia Spring 0.0674 0.001 <0.010 0.0006 <0.(X)()5 <0.0020 N/A 0.3990 <()()(X)2 dHH 0 0111 Spring3 0.0020 <0.(}()) <0.010 <0.0002 0.0003 <0.0020 N/A 0.2310 <00002 ()()J di.OOI Spring3A 0.0030 <0.001 <0.010 <0.(1002 0.0002 <0.0020 N/A () 223ll <011002 0.111 () ()()3 Spring3AA N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N!A 

~ w u 



.s 
";"" 
1'-' 
0 

~ 

Station 

Group I (Cont.) 

Spring4 
Spring4A 
SpringS 

Spring5AA 
Ancho Spring 

Group II 
Spring SA 
Spring 58 
Spring6 
Spring6A 
Spring? 
SpringS 
Spring8A 
Spring88 
Spring9 
Spring9A 
Doe Spring 
Spring 10 

Group Ill 

Spring I 
Spring2 

Group IV 
uMesila 

Spring2A 
Spring 3D 

Olll~r OJ1-SiU Spti111s 

Sacred Spring 
Indian Spring 

Mn 

<0.0010 
<0.0010 
<().0010 

N/A 
<0.0010 

0.0010 

<0.0010 
<0.0010 
<0.0010 
<0.0010 

<0.0010 
0.0010 

N/A 
<0.0010 

0.0164 
0.0280 
0.0460 

0.0010 

0.1130 

N/A 
N/A 

0.0010 

<0.0050 

<0.0050 

Al.LUVIAI. CANYON AQUII-'f..'RS 
RtJIIW.ciW~ l'.:jjlM~III R~ktU~ Areas 

Ula -l..os AIMmos Cunyoo 

I.AO-C 

1.A0-1 

<0.11020 

<1Hl020 

Mo 

0.001 

0.001 

<0.001 

N/A 
<0.001 

0.001 

0.002 

0.001 
0.001 
0.001 

0.001 
0.002 
N/A 
0002 

0.001 
0.001 

0.002 

0.004 

0.004 

N/A 
N/A 

0.006 

<0.001 

<0.001 

<0.1)30 

0.130 

~ 

Table VII-J. (Coat.) 

Nl 

<0.010 
<0.010 

<0010 

N/A 
<0.010 

Pb 

0.0002 
0.0002 
0.0004 

N/A 
0.0002 

<0.010 <0.0002 

<0.010 0.0005 

<0.010 0.0003 

<0.010 0.0004 

<0.010 0.0006 

<0.010 <0.0002 

0.010 0.0004 

N/A N/A 
<0.010 <0.0002 

<0.010 0.0004 

<0.010 0.0005 

<0.010 0.0012 

<0.010 0.0003 

<0.010 0.0024 

N/A N/A 
N/A N/A 

<0.010 <0.0002 

<0.020 <0.0006 

<0.020 <0.0006 

<11.010 <11111110 

<II 0 HI ll.lltl'IO 

Sb 

<0.0005 

<0.0005 
<0.0005 

NIA 
<0.0005 

0.0002 
0.0002 

<0.0005 
<0.0005 

<0.0005 

<0.0005 
0.0006 

NIA 
0.0003 

<0.0005 

0.0003 
0.0006 

0.0004 

<0.0005 

N/A 
N/A 

0.0003 

<0.0006 

<0.0006 

<().()020 

<0.0020 

Se 

<0.0020 
<0.0020 

<0.0020 

N/A 
<0.0020 

<0.0020 
<o.oo20 

<0.0020 
<0.0020 

<0.0020 

<0.0020 
<0.0020 

N/A 
<0.0020 

<0.0020 
<0.0020 

<0.0020 

<0.0020 

<0.0020 

N/A 
N/A 

<0.0020 

<0.0020 

<0.0020 

<0.0020 

<0.110211 

Sn 

N/A 
N!A 
N/A 
N/A 
N/A 

N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N!A 
NIA 
N/A 
N/A 
NIA 
N/A 

N/A 
NIA 

N/A 
N/A 
N/A 

N/A 
N/A 

N/A 
NtA 

-

Sr 

0.1370 

0.1040 
0.0880 

N!A 
0.0570 

0.2000 
0.1140 
0.0800 
0.0480 
0.0680 

0.1210 
o.osso 

N/A 
0.~90 

o.osso 
0.0580 
0.1110 

0.2140 

0.2570 

N/A 
N/A 

0.2460 

0.46&1 

0.3460 

O.IIHOO 

0 I ltlO 

-

n 

<0.0002 

<0.0002 
<0.0002 

NIA 
<0.0002 

<0.0002 
<0.0002 
<0.0002 
<0.0002 

<0.0002 

<0.0002 
<0.0002 

N/A 
<0.0002 

<0.0002 

<0.0002 
<0.0002 

<0.0002 

<0.0002 

N/A 
N/A 

<0.0002 

0.0008 

0.0037 

() lltltl-1 

di.IXltl-1 

·-

v 

<0.01 

0.00 
0.01 

N/A 
0.01 

0.01 
0.01 
0.01 

0.01 
0.01 

0.01 
0.01 
N/A 
0.01 

0.01 

001 
O.ot 

0.02 

0.()4 

N/A 
N/A 
0.03 

001 

002 

<1103 

dill.\ 

-

~ 

Zn 

0.003 
0.0113 
0.007 

NJA 
<0.001-

0.001 
0.012 
0.004 

<0.~1 

0.017 

<0.001 
0.002 

N/A 
<0.001 

0.002 
0 ()()I 

0.006 

0005 

0.01.17 

NtA 
N!A 

<0 1101 

0.012 

0.161 

01109 

"" 11211 
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Table Vll-3. (Coat.) 

SlaiJon Mn Mo Nl Pb Sb Se Sa s .. 11 v Zn 

·~ ... ,.,. UP-IANi Alamos Canyoa (CunL) 
........ 

I..A0-2 <0.0020 0.170 <0.010 <0.0010 <0.0020 <0.0020 N/A 0.1400 0.0009 <0.03 <0.020 

LA0-3 <0.0020 0.160 <0.010 <0.0010 <0.0020 <0.0020 N/A 0.1300 0.0005 <0.03 <0.020 

l..A0-4 <0.0020 0.020 <0.010 0.0020 <0.0020 <0.0020 N/A 0.1000 0.0018 <0.03 <~).020 

l..A0-4.5 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Mortandad Canyoa 

MC0-3 <0.0020 0.940 0.010 <0.0080 <0.0010 <0.0020 N/A 0.1600 0.0010 <0.03 <0.006 

MC0-4 <0.0020 0.200 0.010 <0.0080 <0.0010 <0.0020 N/A 0.2300 <0.0010 <().OJ 0.030 

MC0-5 <0.0020 0.080 0.010 <0.0080 <0.0010 <0.0020 N/A 0.1300 <0.0010 <0.03 0.007 

MC0-6.0 <0.0020 0.060 <0.010 <0.0080 <0.0010 <0.0020 N/A 0.1200 <0.0010 <0.03 0.009 

MC0-7 <0.0020 <0.030 <0.010 <0.0080 <0.0010 <0.0020 N/A 0.1600 <0.0010 <0.03 0.006 

MC0-7.5 <0.0020 <0.030 <0.010 <0.0080 <0.0010 <0.0020 N/A 0.1400 <0.0010 <0.03 <0.006 

P~arllo Caaytlll 
mr 
:::> l) 

PC0-1 0.2570 0.001 <0.0200 0.0036 <0.0004 <0.0020 N/A 0.1200 <0.0002 O.ot 0(Kl3 
~ Ill 

0 :!>-
PC0-2 0.1310 <0.001 <0.0200 0.0020 <0.0004 <0.0020 N/A 0.1160 <0.0002 0.02 0.006 :::> Ill 

3 '3 
PC0-3 0.1770 <0.001 <0.0200 0.0014 <0.0004 <0.0020 N/A 0.1240 <0.0002 <O.oJ 0.0(~ ro o 

:::> Ill 

< OtllerAnt~s fii L 

::: AI'<..'0-1 2.6000 0.006 <0.010 0.0180 0.0016 <0.0020 N/A 0.3010 0.0006 0.03 0 161 
(fl!!! 

I c 0 
N 

CD00-6 0.0040 0.002 0.030 <0.0080 0.0010 0.0161 < 1.000.1250 0.0060 <0.00 0.0H60 < J - !! :!' 

PERCHEDSYSTEMINCONGLOMERATESANDBASALT 
= ,--
Ill Ill 
:I 0 

(Pueblo/Los AltJ-/StJIItli. CtJIIJOII An•) 
n 0 ro ..., 
~ Ill 

Tes1Well1A 0.1300 <0.030 0.020 <0.0060 <0.0010 <0.()020 N/A <0.0050 <0.0010 <0.03 0.420 <D 0 

Tes1Well2A 0.1700 <0.030 <0.010 0.0110 <0.0010 <0.0020 N/A 0.2100 <0.0010 <(103 .U)(K) 
<D ' N"-

Basalt Spring N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

PERCHED AQUIFER IN VOLCANICS 
Wa1er Canyon Gallery 0.0030 0.002 <0.020 <0.0006 <0.0006 <0.0020 N/A 0.0570 <0.0006 0.00 <0.0(16 

Drinking Water System Limil 0.05d 0.5" O.OJC 5.( .... 

Livestock. and Wildlife 

Watering l.imit c 0.1 0.05 0 I 25 

,....._ .. ., ... al..ess than symbol (<)means measurement was bduw the specified dcte41iun limit of the analytical method. 
• #- •· 

bN/A means analysil> not performed, lost in analysis, or not 4.umplctcd. r • 
• ,-"t. •• 

......... l'MCI.. primary MandanJ(NMEIU 1991, El'A 19K9b). sec Appendix A . 

o.IMCI., scmnJary slanJan.l (l:l'A l~tl~b). sec Appendix A. 

-.-.i:y:·-~ 
CNcw Mt:XIl'll Slrcam SlanJ;mb h•r l.ivcslnck iliiJ w.tJI•Ic Watcnng (NMW(J< '(.·~~I), sec AppendiX A. ... 'ttl w 
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Values for all parameten measured in tbe water supply wells were within drinking water limits. The a rsen1c 

level in Well G-2 was about 80% of tbe standard and was similar to previous measurements. 

The test wells in the main aquifer s~owed levels of several constituents that exceed standards for drinking water 

distribution systems. These high levels are believed to be associated with tbe more than 40-year-old steel casmgs 

and pump columns in tbe test wells. Iron was bigb in Test Wells 1. DT-9, and DT-10; manganese, in DT-10; and 

zinc, in DT-9 and DT-10. Lead levels were just at or slightly above tbe lead standard in DT-9 and DT-10 and were 

about four times the standard in DT-SA. Other test wells have oc~sionally bad elevated lead levels in previous 
yean. 

Samples from a few springs (Sandia Spring and Springs 2, 8, SA. 9A. 10) in White Rock Canyon showed levels 
of iron and manganese that would exceed secondary standards for drinking water systems; however, naturally 
occurring levels can be in the same range, as bas been observed previously. Selenium levels were all far below the 
standard this year, discounting suspect levels from 1991 samples that were measured by an metbod with a much 
higher detection limit. 

Alluvial canyon groundwateiS in the areas receiving effluents showed the effects of those effluents in that levels 
of some parameters were elevated. The effects were seen in the samples from Pueblo, Los Alamos, and Mortandad 
~nyons. The results were in the same ranges as values observed in previous years, indicating no significant 
changes in conditions. 

Analyses for organics were perfonned on only three groundwater samples in 1992 because of the t.n on analy
ses that could generate potential mixed waste (see Section III.B.1.a). The analyses addressed the volatile and 
semivolatile organic compounds, and PCBs (see Table D-20 for detailed listings of parameters). None of the analy
ses detected the presence ofany of the compounds. The sources sampled included Test Wells-1, -2 and DT -SA. 
The analyses indicated the presence of trace amounts of chloromethane and acetone in levels slightly above quan
tification limits in the samples from Test Wells-1 and -2. However, the method blank also showed acetone at a 
similar level, and the results are interpreted as an artifact of the analysis. 

D. IAag· Terua Treads 

1. Mala Aquifer. 

The long-tenn trends of the water quality in the main aquifer arc simple to summarize for all locations except 
Test Well 1: no concentrations of radionuclides above detection limits have been measured on water samples from 

the production wells or test wells that reach the main aqujfer other tban an occasional analytical statistical outlier 

not confinned by analysis of subsequent samples. At T~t Well 1, in lower Pueblo Cuyon just upstream of the 
confluence with Los Alamos ~nyon. there have been indications of some recent recharge to the main aquifer for 

some time (EPG 1993). Low detection limit measurements of tritium made in 1993 appear to confinn this. 

The long-tenn trends of wacer levels in the water supply and test wells in the main aquifer indicate that there is 
no major depletion of the resource as a result of pumping for the Los Alamos water supply. In the central part of the 

plateau, water levels in Test Wells 2, 3, and 8 bave declined about 7.6 to 12m (25 to 40ft) in slightly more than 

50 years, or less than a 0.25 m/yr. Test Well 3 is loa ted about 1.6 km (1 mi) from the nearest supply wells (PM·S 

and PM-3); Test Well 2 is about 3.0 km (2 mi); and Test Well 8 is less than 1 km (0.5 mi). Nonpumping levels in 

Supply Well PM-S bave declined about 10 m (32 ft) in 10 years and in PM-3 have declined about 8 m (26 ft) in 

26 years. PM-3 is the largest producer of all the wells producing more than 200 million gaiJyr in the last several 

years. Near the southern boundary of the Laboratory, water levels in Test Wells DT-SA. DT-9, and DT-10 have 

declined about 1.5 to S m (S to 15ft) in 31 years. The initial yeaiS of this decline occurred before any of the Pajarito 
field wells were drilled and must be attributed to a general regional trend unaffected by pumpage. Thus, the decline 

observed in the test wells to the north and in the pumping wells is probably partly attributable to a general trend in 

the regional aquifer. 
In the Guaje Well Field northeast of the Laboratory, the average 1992 nonpumping water levels in the well field 

remained about the same when compared with the 1991 water levels. Increased or decreased pumpage from indi-
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vidual wells during the year resulted in slight declines or increases in water levels in tbat panicular well. The 
overall nonpumping levels have declined an average of about 19m (62ft) for the entire field over the past 40 years. 

The Los Aamos Well Field was retired from service after 1991. The average water level in the field declined 
about 18.6 m (61ft) from 37m (121ft) in 1951 to 55 m (182ft) in 1964. After 1965 the production from the tield 
decreased, and tbe average water level recovered about 21m (68ft) from 55 m (182ft) in 1964 to 35m (114ft) in 
1991. With the end of production from the field, there was a sharp recovery in water levels to within about 12 to 
20 m (20 to 50 ft) of original levels in the vicinity of Wells I:A-1B, LA-2, and LA-3. In the vicinity of Wells LA-4, 
LA-5, and LA-6 the water levels were within about 20 to 31 m (50 to 80 ft) of original levels. All remaining 
facilities in the Los Alamos Well Field were turned over to San Ddefonso Pueblo in July 1992. 

Z. Alluvial Perched Grouadwaten Ia Mortaadad Canyoa. 

Long-term trends of radionuclide concentrations in shallow alluvial perched groundwater in Monandad Canyon 
(the current radioactive effluent release area for the waste treatment plant at TA-50) are depicted in Figure VII-2. 
The samples ~re from Observation Well MC0-6 in the middle reach of the canyon. The combined total of 238Pu 
and 239,240pu concenuatioos (in solution) are relatively constant, fluctuating up and down in response to variations 
in tbe treatment plant emuent aDd storm run-off that cause some dilution in the shallow alluvial water. The tritium 
concentration has fluctuated almost in direct response (with a time lag of about one year) to the average annual 
concentntion of tritium in the TA-50 emuenL 
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F1pre VD-l. Tritium and plutonium concentratioos. in samples from Obecrvatioa Well MC0-6. (Grapb does not 
include 1991 dara because of analytical problems.) 

aMinimum detection limit. 
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E. SpeciaJ Studies 

1. Main Aquifer. 
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a. Age of the Water. In an effort to bener understand the nature of recharge to the main aquifer in the Los 
Alamos area, a series of special measurements has been initiated on selected water samples. This cooperative eifort, 
involving researchers in the Llboratory's Environmental Protection Group, Earth and Environmental Sciences, and 
Isotope and Nuclear Chemistry divisions and staff from another DOE installation, is attempting to apply a ra~e of 
geochemical techniques based on measurements of both radioactive and stable isotopes to help identify specif;c 
sources and estimate the age of water in the main aquifer. Through 1992, low detection limit tritium analyses have 
been completed on samples from 13 springs, 11 water supply wells, and 3 test wells into the main aquifer, and 2 test 
wells in the intemiediate depth perched zone (Goff 1991, Goff 1993). AJI of the data are presented in Table VII-·t 

The samples collected in 1992 included 11 from water supply wells in the Guaje and Pajarito fields completed in 
the main aquifer. These results were all at or near the detection limit, indicating essentially no measurable tritium. 
Similarly, Test Well2 in the main aquifer showed no measurable tritium. Test Well 1, which was completed in the 
main aquifer, showed a measurable amount of tritium. 

With the exception of Test Weill, all the values for samples from main aquifer sources are all less than values 
for tritium in contemporary precipitation (about 30 to 60 pCi/L) and much less than the roughly 700 pCi/L that 
would be present now in water precipitated in northern New Mexico during 1962 and 1963 when tritium from 
worldwide atmospheric nuclear weapons testing was at its maximum. The interpretation is that there is not any sig
nificant component of recharge from water precipitated during the last several decades in the water from the main 
aquifer. 

The values for tritium in the water samples from the main aquifer springs in White Rock C1nyon tend to be 
slightly higher, ranging from Jess than the detection limit (0.4 nCi/L) to about 7 pCVL, with one value about 
18 pCi/L. Several of the spring samples are collected from seeps through surface soils or gravels at the edge of the 
river and thus are subject 10 mixing with some contemporary precipitation or moisture in the soil. The highest 
value, for Doe Spring in Cbaquehui C1nyon, is from a sample that was collected in 1992 from a pool in the stream 
channel after it bad flowed over a rock face for some distance. A sample collected from Doe Spring later in 1992 
contained about 3.5 pCi/L; that sample was collected on the rock face closer to the point of discharge. 

The sample from Test Weill, in the lower reach of Pueblo C1nyon, with a level of about 350 pCi/L indicates tbe 
presence of recent recharge from the surface. The level is high enough to indicate the probable influence of 
effluent-related levels observed in the surface water and alluvial groundwater in Pueblo C1nyon over the last 20 
years (see Figure IV -7). This indication of recent water tends to corrobonte previous observations of water level 
and chemical quality changes at Test We_ll1, suggesting a connection with the Pueblo C1nyon alluvial water or the 
water in the intennediate depth perched zone (see Section VII.C.l). A special pump teststudy of Test Wells 1 and 
1A in 1991 was unable to conclusively detennine a mechanism for movement (EPG 1993). This problem will 
require further study to determine the pathway. 

The samples from Test Wells 1A and 2A also clearly show the presence of connection with the surface and 
perched alluvial water in Pueblo C1nyon. These results are comistent with observations of influences on chemical 
quality observed since the earliest USGS studies (Abnbams 1966). 

Preliminary inrerpretation of l"C data for samples from five deep wells in the main aquifer indicates that the 
water ranges in age from more than 1,000 years to more than 20,000 years (Spangler 1992). The samples were col
lected in October 1991, and the analyses were completed during 1992. For each sample a range of ages was esti
mated. The maximum possible age estimate assumes that ndioactive decay of carbon is the only process involved. 
The minimum age estimate assumes that the 14(: concentration can also be dHuted by dissolution of ~dead~ carbon 
from the rock matrix, with the amount of dissolution estimated from the ratio of 14(: to stable 13C. 

The age estimates for water in the five locations are DT-SA. 1,810 to 4,560 yr, PM-5, 1,04010 5,140 yr, PM-1, 
5,620 to 14,000 yr, G-5, 6,110 to 10,900 yr, and LA-18, >27,000 to >39,000 yr. 

b. Water Production Records. Monthly water production records are provided to the State Engineer's Office 
under the water rights permit held by DOE Cor the Los Alamos water system. During 1992, total production from 
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I Table VII-4. Low Detection U~it Measurements of Tritium, as Tritiated Water (HTO) in Groundwater• ,., 
HTO 

S&Diple Location Date or Sample (pCi/L) 

I Sprillp U. WhU• Rock Canyon 
Spriq2 Oct. 91 4.21 :t (0.36) 

I Spring 3 Oct. 91 1.65 :t (0.39) 
Sept. 90 3.40 :t (0.29) 

Spring3B Oct.91 0.13 :t (0.29) . 

I 
Sept. 90 0.91 :t (0.29) 

Spriq4A Oct. 91 2.40 :t (0.39) 
Spring6 Oct91 1.78 :t (0.32) 
Spring6A Oct. 91 0.03 :t (0.29) 

I Sept. 90 0.06 :t (0.29) 

Spriq7 Oct. 91 2.10 :t (0.29) 
Sept. 90 1.46 :t (0.29) 

I Spring 8 Oct. 91 7.09 :t (0.55) 
Sept. 90 5.83 :t (0.29) 

Spring 88 Sept. 90 4.66 :t (0.29) 
Spring9A Oct. 91 1.78 :t (0.29) 

ADcho Spring Oct.91 4.21 :t (0.36) 
Sept. 90 3.40 : (0.29) 

Doe Spring Sept. 90 17.71 :t (0.58) 
Sept 92 3.47 : (6.32) 

Basalt Spring June 91 123.00 : (4.20) 

~ Dec.92 162.00 : (6.00) 

I WtUr in MGiiiAfl"if•r 
Well LA·1B Oct.91 0.26 : (0.29) 
Well G-1 Aug.92 1.10 : (0.29) 
Well G-1A Aug.92 0.91 :t (0.36) 
Well G-2 Aug.92 0.91 : (0.29) 

Well G-4 Aug.92 0.62 :t (0.32) 
Well G-5 Oct.91 0.06 : (0.29) 

Aug.92 1.39 :t (0.29) 

WeU G-6 Aug. 92 1.81 :t (0.32) 

Well PM-1 Oct. 91 1.65 :t (0.32) 
Aug. 92 2.23 :t (0.29) 

Well PM-2 Aug.92 0.49 :t (0.29) 
Feb.92 0.13 :t (0.29) 

Well PM·3 Aug.92 1.20 :t (0.29) 

Well PM-5 Oct.91 0.29 : (0.29) 
Aug. 92 1.26 :t (0.39) 

Test Weill Oct.92 353.00 :t(13.00) 

TestWeJI2 Oct92 0. 71 :t (0.29) 

Test Well DT-5A Oct.91 -0.23 :t (0.29) 

WelLs in IIIUmudilllt Dtpth Ptrclud ZoM 
TestWeii1A Oct.92 133.70 :t ( 4.50) 

TestWeii2A Oct92 2,260.00 :t(74.50) 

1<Aunting uncertainties (:t 1 standard deviation) are in parentbeses. 
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the wells and gallery for potable and nonpotable use was 5.42 x 106 m3 (1.43 billion gal. or ·087 ac ft). This pro
duction amounts 10 79% of the total diversion right of 6.8 x 106 m3 (5,541 ac ft) that is available to the DOE under 

its permit. Details of th~ performance of the water supply wells (pumpage, water levels, drawdown, and speCitic 

yield) and their operation are published in a series of separate reports, the most recent of which is "Water Supply at 
Los Alamos during 1990" {Purtymun 1993). 

2. Vadose loDe, Studies lD Caiiada del Buey. 

Olnstruction of the Laboratory's new Sanitary Wastewater Systems Consolidation (SWSC) project was com
pleted in late 1992. Because treated effluent from the SWSC may at some time be discharged into theCa nada del 
Suey drainage system, a network of five shallow groundwater monitoring wells and two moisture level boles was 

installed during the early summer within the upper and middle reaches of the drainage. Additionally, a continuously 
recording usc;:;s stttam gaging station was installed where Cdada del Suey crosses the eastern (downstream) 
Laboratory boundary at State Road 4. 

The monitoring network was installed to demonstrate that effluent discharges from SWSC meet the requirements 
of the NMWQCC regulations. The monitoring also satisfies requirements of DOE Order 5400.1 for preoperational 
studies. 

Results of the drilJing indiate that under predischarge conditions, there is limited shallow (alluvia I) perched 
groundwater to be impacted in Canada del Buey. Along the 4 km (2.5 mi) of drainage system covered by the mon
itoring system, saturation was found within only a 0.8 km (O.S mi) long segment, starting at about the location of 
new Well CDB0-6 (see Figure VII-1 for location of Canada del Buey and Well CDB0-6) and downstream of 
SWSC. The apparent source of the saturation is purge water from nearby municipal water Supply Well PM-4, as 
the alluvium is dry upstttam of the purge water entry point. Ifeffiuents are eventually released into the drainage, 
infiltration along the stream bottom will create a narrow ribbon of saturation within the alluvium and the weathered 
tuff that wiU be perched on the underlying unweathered Bandelier Tutl'. It is unknown bow far down the canyon the 
saturation will advance. 

Possible changes in the quality and extent of groundwater in the alluvium will be monitored with five new shal
low observation wells (COBO-S through CDB0-9) and an older well (CDB0-4) installed in l98S, all of which are 
located adjacent 10 the Caiiada del Buey active stream channel. The wells were drilled and constructed in accord 
with NMED guidelines. 

The thickness of the alluvium ranged from 1.2 105m (4 to 17ft) in the new shallow wells, while the underlying 
weathered tuff ranged from 3.7to 12m (12 to 40ft). Anticipating that saturation may develop in either unit, the 
design of the new wells allows for water to enter the well screen from both horizo ... 

All but two of the new wells were dry. Of the two wet wells, only CDB0-6 had sufficient saturated thickness 
(3m [10 Ct)) to warrant well development and sampling. It bas been equipped with a dedicated bladder pump for 

sampling purposes and added to the routine surveiJJance prognm. To establish pre-SWSC water quality conditions. 
Well CDB0-6 was sampled and analyzed for radioactive and inorganic constituents and for target volatile organic 
compounds. Overall water quality is good with low concentrations of dissolved solids, trace metals, and ndioactiv
ity. Results of the radioactive, general cbemial, and metal analyses are included in Tables Vll-1, VII-2. and VU-3. 
respectively. Because of the interest in predischarge values of parameters that might be influenced by effluents 
from a sanitary waste treatment plant, additional nitrogen compounds were measured. These included ammonia 

(<0.01 ms'L), nitrite (<0.02 mWI.), and total Kjeldahl nitrogen (0.342 mg/L). No organic compounds were detected 
in the water sample. Saturated thickness in the other wet well (CDB0-7) in 1992 was 0.3 to 0.6 m (110 2 ft}, insuf
ficient to sample. All of the wells will be inspected periodically to determine whether the extent of tbc groundwater 
changes. 

As a complement to the shallow groundwater monitoring network. two neutron moisture logging access tubes 
(CDBM-1and -2) were installed about 1 to 2 km (0.6 10 1.2 mi) downstream from CDB0-6 within the underlying 

Bandelier TuffiO depths of S8and 30m (189 and 99ft), respectively. Moisture levels in the tutiwill be monitored 
via the access tubes to gauge the rate of downward movement of the effiuent should the canyon bonom become sat

urated. As sbown in Figure VII-3, predischarge moisture contents of the tuff are variable with significant local 
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Figure VU-3. Canada del Buey Core Hole CDBM-1: moisture profiles in July and September 1992. 

increases at or near the formational contacts. The overall pattern is consistent with those previously documented in 
Mortandad and Potrillo canyoas. · 

3. Mala Aquifer Hydrologic Properties. 

L Measuremeat of Barometric aad Eartb Tide Respoases Ia Test Wells. In October 1992. the Labora
tory began measuring and recording water level fluctuatioas at wells completed in the main aquifer. These data are 
automatically recorded at hourly intervals using pressure transducers. Table VII-5 suDUDirizes the locatiom, start 
up dates, and iniU.I Wlter levels. The table also indicates three other wells in canyon alluvial perched groundwater 
and two wells in the intermediate depth perched groundwater that were equipped with recording transducers. Figure 
VII-4 A and B shows examples of the water level fluctuations from Test Well DT-9at TA-49and from Well SHB-3 
at TA-16. Daily wster level fluctuatioas typically range from about 0.15 to 0.3 m (0.5 to 1ft) or larger. These 
fluctuations are unrelated to aquifer pumpage. These data are being a01lyzed in the frequency domain using spec
tral analysis techruques to determine the aquifer transmissivity and its storage coeffiCient. 

Figure Vll-4 C and D depicts the power spectnam of each time series shown in Figure VII-4 A and B. The 
power spectnam is a standard frequency domain technique that is used to determine which frequencies are con
tributing to the variance in an observed data series. Both Wells DT-9 and SHB-3 show strong peaks at 1 and 2 
cycles per day (cpd) that correspond to diurnal and senudiumal fluctuations in barometric: pressure. In addition, 
both wells also show three strong peaks between about 0.6and 0.8 cpd that are correlated to long-period (i.e., two or 
more days) atmospheric pressure changes resulting from synoptic scale cyclonic and anticyclonic weather panems. 

VII-27 

. 
r .:· .. ; .~ 

! ' I 



,, ... ,. 
r •• ,, ~\o (~' 

.··· 

:..:s Aia~cs 'lat:cra: Laccra:Jr( 
Env1rcnmenta1 Sur•etllance 1 992 

Table :VII-5. Wells Equipped with Recording Transducers 

Well Date Started Water Depth• Elevationb 

Main A.quiftr Locations 

Test Weil-l 10/23/92 537.10 5,333.11 
Test Well-2 10/30/92 .. 792.64 5,356.99 
Test Well-3 10/23/92 777.80 5,819.52 
Test Well-4 06/16/93 792.73 5,856.03 
Test Well-8 10/23/92 992.62 5,886.05 
DT-SA 04/23/93 1,183.12 5,961.51 
DT-9 11123/92 1,015.01 5,921.70 
DT-10 06/14/93 1,096.95 5,922.97 
SHB-3 11/24/92 664.31 6,943.94 
LA·lA 11/23/92 8.29 5,618.06 
LA-1B 07/26/93 F1owing 5,615.96 

IIIUrm•diM• P•rclud ZoM LoctJiioJU 
Test Well·lA 11/10/92 190.33 6,369.28 
Test Weii-1B 11/10!92 104.71 6,548.65 

Can1on AJU..vium LoclllioJU 
APC0-1 11/10/92 6.34 6,361.85 
MC0-5 10/30/92 15.39 6,862.03 
MC0-6B 10/30/92 33.01 6,817.95 

•Depth to water in feet measured below top of casing. 
bWater elevation in feet relative to mean sea level. 

It is apparent that water level fluctuations in Well SHB-3 are also affected by lunar and solar tidal fluctuations. The 
lunar effects occur at 0.930 and 1.932 cpd (i.e., the Oland M2 lunar tides, respectively), and the solar effects occur 
at 1.003 and 2.000 cpd (i.e., the Pl and 52 solar tides, respectively). The Pl and S2 solar tides correspond to the 
two blrometric pressure frequencies even tbough these phenomena are pbysicaUy distiDCt. Water levels in deep 
observation wells commonly fluctuate with variations in barometric pressure. Typically these wells have a rela
tively thick umaturated zone overlying a water table aquifer or are completed in a confined aquifer. It is unusual, 
however, for observation wells to show fluctuations that correspond to tidal variations, as observed in Well SHB-3, 
unJesa the well is completed in a confined aquifer. While it is premature to make final conclusions, these early 
results may suggest that the main aquifer below Pajarito Plateau is at least partially confined over a relatively large 
area. 

Preliminaey aaalysa of water level fluctuations in Labontory test wells suggest tblt the main aquifer adjacent to 
the Rio Grande responds like a confined aquifer to small barometric pressure and tidal perturbations. However, at 
locations fartller to the west of this regional groundwater discharge area, the main aquifer apparently behaves like a 
phreatic aquifer ia some locations and a confined to leaky-confined aquifer in other areas. The extent of this transi· 
tion caDDOt yet be fully mapped, but it apparently extends as far west as the Otowi-4 production well in LDs Alamos 
Cuyon where leaky-confined -behavior is obvious, and to ObseM&tion Well SHB-3 at TA-16 where confined con
ditioaa are apparenL 

These new data collection and interpretation efforts will continue u part of the Groundwater Protection 
Prognm. As more water level data become available for the main aquifer, more definitive hydrogeological 
interpretations will be possible. 
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b. Pump Test ill Supply Well LA·l. A seven day pump test was conducted in Los Alamos WelllA-2 from 

March 16 to 23, 1992. The LA-land LA-3 wells were used as observation wells during this period. The Los 

Alamos Well Field ceased production in 1991 due to highway comtruction activities; however, Well LA-2 was 

sporadically used duoughout summer and fall of 1991 as a water source to support these construction activities. 

From mid-October 1991 through March 1992, there was no water production from any of these wells; hence, water 
levels recovered to oear-sutic conditions. During the pump test, water levels were recorded at 15 minute intervals 
in LA-1, located approximately 366m (1,200 ft) east of LA-2,.and in LA-3, located about 290m (950ft) northwest 
of LA-2. Figure VII-S shows the recorded data during tbe test. The data sbow tbe periodic fluctuations from 
barometric and tidal !Dfluences superimposed on the more gradual drawdown trends. Water production rates in LA· 
2 showed aa exponentially declining rate over tbe test duration because of declining water levels in the production 
casing in respoosc to pumpegc. Analysis procedures followed those for variable discharge rates (Aron 1965). 

These analyses illdiate that lhe aquifer tnnsmissivity and storage coefficient for tbe formation surrounding LA-1 
are 78m2 (841 ft2) per day and 0.00102. respectively. For LA-3, these values are 45m2 (484 ft2) per day and 
0.00294, respectively. Tbese results are comparable with those previously obtained in a pump test conducted at LA· 
3, whicb usc LA-2 as an obacrvatioa well (Tbeis 1962). 
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Flgun VD-5. Results from the pump test in Well LA-2: Marcb 16-April10, 1992. 
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VIII. QUALITY ASSURANCE AND SAMPLING PROCEDURES 

Quality assurance (QA) includes all of the planned and systematic 
actions and activities necessary to provide a.dequate confidence that a system or 
process will perfonn satisfactorily. Each monitoring and compliance activity 
sponsored by the Los Alamos National Laboratory's (LANL or the Laboratory) 
Environmental Protection Group (EM-8) bas its own quality assurance pro
gram (QAP) with documented sampling procedures. The Environmental 
Chemistry Group (EM-9) also bas a documented QAP for sample analysis and 
data verification. 

A. Organization 

The Laboratory is managed by the University of California (UC) for the Department of Energy (DOE) and is obligated to report both to UC and DOE. The Laboratory contract is administered through the DOE Los Alamos Area Office (DOE!LAAO) and the Albuquerque Operations Office (DOE/AL). The Laboratory Director is ultimately responsible for all Laboratory activities. However, technical and administrative responsibility and authority have been delegated to directorates and support offices. 
In 1992 the Director was supported by a Deputy Director, an Executive Staff Director, nine Associate Directors, the Controller, the Laboratory Counsel, the Director of Human Resources, and the Office of Public Affairs. The Environmental Management (EM) Division is the primary Laboratory support program for all environmental activities. The Division initiates and promotes a comprehensive Laboratory program for environmental protection and has primary responsibility for environmental surveillance and regulatory compliance. As part of these duties, the Division manages the Laboratory's waste management. corrective action, environmental chemistry, environmental protection. and environmental restoration programs, and it maintains a record of Laboratory documents related to environmental matters. Although the Laboratory Director has primary responsibility for environment, safety, and health (FS&H) management, EM Division provides line managers with assistance in preparing and completing environmental documentation such as reports required by the National Environmental Policy Act (NEPA) of 1969 and the Resource Conservation and Recovery Act (RCRA). With assistance from the Laboratory Counsel, EM Division helps to define and recommend Laboratory policies with regard to applicable federal and state environmental regulations and laws and DOE orders and directives. 

The EM Division organization and groups within the Division are shown in Figure VIII-1. ~-8 assists operating groups in complying with federal, state, local, and DOE environmental requirements. This group also bears primary responsibility for monitoring the ambient environment and evaluating past, present. and future environmental impacts of Laboratory operations. EM-8 is also responsible for obtaining pennits and approvals from applicable environmental regulatory authorities and overseeing corrective actions required by compliance orders and interagency agreements with regulators. 
EM-9 provides analytical serVices to the Laboratory's environmental, waste management, radiation protection. and industrial hygiene operations. EM-9 is responsible forQA for the health and environmental analytical work. EM-9 participates in the following Interlaboratory QAPs: 

• National Institute for Occupational Safety and Health, Proficiency Analytical Testing Program; 
• Environmental Monitoring and Support Laboratory, Cincinnati (EMSL-CI) Drinking Water Program; 
• EMSL-CI Water Pollution Study; 
• Environmental Protection Agency (EPA) Environmental Monitoring Systems Laboratory-Las Vegas; 
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• Environmental Measurements Laboratory; 

• National Pollutant Discharge Elimination System (NPDES); and 

• DOE Beryllium Intercomparison Study. 

The Waste Management Group (EM-7) manages Laboratory-generated liquid and solid wastes to reduce the 
impact of the release of radioactive and hazardous materials ~o the environment and to ensure that requirements for 
regulatory compliance have been met. The Environmental Restoration Group (EM-13) is responsible for compli
ance with the Hazardous and Solid Waste Amendments (HSWA) and Module VIII of the RCRA Operating Permit, 
and it coordinates an~ Comprehensive Environmental Response, Compensation, and Liability Act activities at the 
Laboratory. The primary objective ofEM-13 is to implement assessment and remediation activities as required for 
potential release sites and contaminated facilities at the Laboratory. 

The Health and Safety Division (HS) is also key in implementing the Laboratory's environmental program. The 
Radiological Air Emmisions Management Group (HS-9) is responsible for tracking radiological airborne emissions 
from stacks around the Laboratory, for maintaining stack emission plans and QA documentation, and for preparing 
annual reports. HS-9 is supported in this effort by the Health Physics Operations Group (HS-1) and the Health 
Physics Measurement Group (HS-4). The Risk Management Support Group (HS-3) helps communicate environ
mental policies to Laboratory employees and ensures that appropriate environmental training programs are 
available, through the Policy and Guidance Section. 

Several committees provide environmental reviews for Laboratory operations. The Laboratory's ES&H Ques
tionnaire Review Committee provides reviews of proposed projects to ensure that appropriate environmental, as 
well as health and safety, issues are properly addressed. In 1992, the committee reviewed 308 questionnaires. The 
day-to-day questionnaire and review process is managed by HS-3. The Laboratory Environmental Review Com
mittee reviews NEPA documentation for projects before submitting the documents to DOE. The ES&H Council 
provides senior management level oversight of environmental activities and policy development. 

In 1992 the Quality Policy & Perfonnance Directorate oversaw QA functions at the Laboratory. The Laboratory 
Assessment Office manages an independent environmental appraisal and auditing program that verifies appropriate 
implementation of environmental requirements. The Laboratory's Quality Assurance Support Office performs QA 
and quality control (QC) audits and surveillance of Laboratory and subcontractor activities in accordance with the 
QAP for the Laboratory and for specific activities, as required. 

The Emergency Management Office is responsible for the Laboratory's Emergency Response Plan, which is 
designed for prompt mitigation of all incidents, including those with environmental impact, and provides the means 
for coordinating all Laboratory resources in the mitigation effort. 

B. Quality Assurance Program 

Quality is the extent to which an item or activity meets or exceeds requirements. QA includes all the planned 
and systematic actions and activities necessary to provide adequate confidence that a facility, structure, system, 
component, or process will perform satisfactorily. Each monitoring activity sponsored by EM-8" bas its own QAP. 
QAPs were unique to activities but were guided by the need to establish policies, requirements, and guidelines for 
the effective implementation of regulatory requirements and to meet the requirements of DOE Orders 5400.1 (DOE 
1988a) and 5700.68 (DOE 1989b). Each QAP must address the following criteria: 

• Organization 

• Design control 

• Procurement document control 

• Plans, procedures, and drawings 

• Document control 

• Control of purchased items and services 

• Identification and control of data, samples, and items 

'II 



L:s Aiarrcs ,'<at:c;-,al ,_accra:,:rl 
Env1ronmental Surveillance 1 992 

• Control of processes 

• Inspection 

• Test control 

• Control of measuring and test equipment 

• Handling, storage, and shipping 

• Status of inspection, test, and operations 

• Control of nonconfonning items and activities 

• Corrective action 

• QA records 

• Audits and surveillances 

QAPs for each environmental monitoring program performed by EM-8 have been drafted for inclusion in the 

Environmental Monitoring Plan, wbich continues to be revised. The QAPs will be revised under DOE Order 

5700.6C within two years. The uboratory's Quality Assurance Support Office distributed the Quality Assurance 

Management Plan to uboraiOry managers in January 1993. Training on the 10-point program will continue 

throughout 1993. 

C. Sam pUna Procedures 

1. ThermolumiDesceot Dosimeten. 

Tbermoluminescent dosimeters (TLDs) used at the uboraiOry contain lithium fluoride (LiF) chips, 6.4 mm 

square by 0.9 mm thick. The TLDs, after being exposed to radiation, emit light upon being heated. The amount of 

light is proportionaiiO the amount of radiation 10 which the TLD was exposed. The TLDs used in the Laboratory's 

environmental monitoring program are insensitive 10 neutrons, so the contribution of cosmic neutrons to natural 

t.ckground radiation is not measured. 

The chips are annealed to 400°C (7SrF) for one hour and then cooled rapidly to room temperature. This is fol· 

lowed by annealing at 100°C (212°F) for one hour and again cooling rapidly 10 room temperature. For the anneal· 

ing conditions to be repeatable, chips are put into rectangular borosilicate glass vials that bold 48 UF chips each. 

These vials are slipped into a borosilicate glass rack so they can be placed all at once into ovens maintained at 

400°C and 100°C. 

Eacb dosimeter contains four LiF chips, wbicb are enclosed in a two-part threaded assembly made of an opaque 

yellow acetate plastic. A calibration set is prepared each time chips are annealed. The calibration set is read at the 

start of the dosimetry cycle. The number of dosimeters and exposure levels are determined for eacb calibra lion in 

order to efficiently usc available TLD chips and personnel. Eacb calibration set contains from 20 10 SO dosimeters, 

wbicb are imdiated at levela between 0 and 80 mR using an 8.5 mCi 137Cs source calibrated by the National 

Institute of Standards (N151} (formerly the National Bureau of Standards). 

A factor of lmRm (tissue) • 1.050 mR is used for evaluating the dosimeter data. This factor is the reciprocal of 

the product of tbc roentgen-to-rad conversion factor of 0.958 for 137Cs in muscle and of 0.994, which corrects for 

attenuation of tbc primary radiation beam at the electronic equilibrium thickness. A rad-to-rem conversion factor of 

1.0 for gamma rays is used, as recommended by the International Commission on Radiation Protection (Jobn 1974, 

ICRP 1970). A method of weighted least-squares linear regressioq is used 10 determine the relationship between 

TLD reader response and dose (the weighting factor is the variance) (Bevington 1969). 

The TLD chips used were all from the same production batch and were selected by the manufacturer so that the 

measured standard deviation in thermoluminescent sensitivity is 2.0% to 4.0% of the mean at a 10 R exposure. At 

the end of eacb field cycle, whether a calendar quarter or the Los Alamos Meson Physics Facility (LAMP F) opera

tion cycle, the dose at each location in the network is estimated from the regression line, along witb the upper and 

lower confidence limits at the estimated value (Natrella 1963). At the end of the calendar year, individual field 

VIII-4 

I 
J 

I 

I 

I 
I 

I 

1 



I 

I 
I ~ 

_:;s Aiarrcs .\at:::r.aJ '_accra::rl 
Env1ronmenta1 Sur•e!llance 1992 

cycle doses are summed for each location. The uncertainty is calculated as the summation in quadrature ot tbe 
individual uncertainties (Bevington 1969). 

2. Air Sampling. 

a. Ambient Air. Samples are collected monthly at all but 1 of the 37 continuously operating stations. 
Samples are collected weekly from a station located on the top of the Occupational Health Laboratory (OHL) 
building at TA-59. 

Airborne particulates are collected from the atmosphere using vacuum pumps with constant flow rates of 2 Ls 
(approximately 4 cu ft per minute [cfml). The flow rates are multiplied by the total run time to detenmne the 
volume of air sampled. The particulates are collected on 60 mm diameter polystyrene filters (Micwsorban), which 
are mounted on charcoal cartridges. The charcoal cartridge is used to quantitatively detennine the presence of 
gaseous gamma emitters should an unplanned release occur. 

The particulate filters are analyzed monthly for gross alpha and gross beta activity. Particulate filters and char
coal cartridges are also analyzed monthly using gamma ray spectrometry. The filters and cartridges collected from 
the OHL building at TA-59 are analyzed by the proceSs described above on a weekly basis. Particulate filters are 
combined and analyzed quarterly for plutonium, americium, and uranium. 

Part of the total airflow (200 cml/min) from the above system is passed through a cartridge containing 200 to 
300 g of indicating silica gel. The silica gel absorbs atmospheric water vapor for tritium analysis. Indicating silica 
gel is used to detennine if moisture was absorbed through the entire sample during the collection period. If the gel 
indicates breakthrough has occurred, the sample is discarded. 

A rotameter, calibrated twice a year using a factory-calibrated flowmeter, is used to determine air flow. ·ne 
total time of operation is multiplied by the average flow rate to detennine the volume of air sampled. The silica gel 
collected monthly is heated to drive off tbc moisture collected from the atmosphere. The moisture is then analyzed 
for tritium using liquid scintillation counting. 

A specific radioiodine sampling program with five sampling stations bas been operating since August 1991. The 
system uses vacuum pumps with constant airflow regulators that sample at 1 cfm. Cartridges that contain activated 
TEDA treated charcoal are used to collect radioiodine as gas. A 47 mm borosilicate microglass particulate filter is 
placed in front of the charcoal can ridge to collect any iodine in particulate form. Air volumes are determined by 
multiplying the constant flow rate (1 cfm) by the total time sampled. Samples are collected weekly. Filters and 
cartridges are qualitatively analyzed by gamma spectroscopy before they are sent to the analytical laboratory for 
quantitative analysis. No radioiodine was detected in 1992. 

Measurements of tritium in rainwater are included in the monitoring results. This sampling program was initi· 
ated to support the Laboratory's Environmental Restoration program and was conducted by the Geology and 
Geochemistry Group. In the laboratory, measurement of tritium in rainwater is accomplished through ultra low
level beta counting in gas proportional counters. The tritium content of the rainwater sample is enriched through 
electrolysis, and then the water is reduced to hydrogen gas, which is injected into the counter and measured. The 
measurement is compared with background levels and standards before it is released to the investigator. Levels of 
tritium are given in tritium units (TU): one TU is 3.2 pCi!L of water. 

b. Radioactive A1r Emissions Moaitoria~o Samples are collected at weekly intervals from 88 monitors. 
Sample collection and analysis are perfonned by personnel from HS-1 and HS-4. 

The typical system for monitoring particulate radioactivity in stack emissions consists of one or more sampling 
or monitoring probes that continuously extract a representative sample from the stack exhaust stream through the 
use of an air sampling pump that passes the sample through a filter on which tbe panicles are trapped. The pumps 
typically sample at a rate of 2 cfm. The filter, with its trapped panicles, is then analyzed for radioactivity. The fil. 
ters are counted for either gross alpha or gross beta activity depending on the isotope(s) that are emined from the 
stack. To detennine the total activity released, tbe radioactivity on the sample filter is multiplied by the ratio of the 
total stack flow (during tbe sampling period) to the volume of air sampled by the pump during the sampling period. 
This total activity is expressed in microcuries or curies. The radioisotopes of plutonium are not listed separately 
because the gross alpha analysis count does not distinguish between the individual isotopes of plutonium. Likewise, 
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the gross beta counts analysis does not distinguish between the individual radioisotopes in the group l'alkd m1.xeJ I 
fission products. 

The typical system for monitoring an effluent or exhaust stream for airborne tritium in the gaseous form\ HT. 

DT, T2) is basically an in-line system in which one or more sampling or monitoring probes continuously e.'<tract J 

1 representative sample from the stream and direct it to remotely located tritium measuring instruments through metJ• 

tubing (or lines). The instruments measure the tritium concentration and, in conjunction with the effluent exhaust 

rate, the total 3H activity (in curies) released to the environment over a period of time. At LAMPF, the tritium in the 

11 fonn of water (HTO) is captured on silica gel, which is changed monthly so that the 3H activity can be counted. At 

other facilities such as the Tritium Systems Test Assembly (TSTA) the effiuent containing 3H activity is captured in 

a bubbler system so that tbc quantities of tritium in HT or HTO can be distinguished. 

At LAMPF, the particulate/Vapor activation products are captured on paper 11lter.; in the case of particulates or -

on charcoal filters in tbe case of vapor products, and total radioactivity is counted. Gaseous mixed activation prod-

ucts are counted in a flow-through air ionization chamber to determine total radioactivity. Isotopic ratios are mea-

sured using high purity germanium (HPGe) detectors. Stack flow rates are measured by Johnson Controls Inc. (JC!) II 
using flowmeter.; that are calibrated at least quarterly using magnehelic gauges that are traceable to NIST standards. 

The following procedures have been documented and approved by tbe Health Physics Policy and Programs 

Group (HS-12): II 
• the calibration of flowmeters used in stack effluent sampling; 

• traverse flow measurements; 

• Sutorbilt maintenance procedures; 

• assembly and service of Sutorbilt air sampling system (air sampling pumps used to collect stack air samples); 

• calibration procedures of magnehelic gauges (to calibrate the flowmeter.;); and 

• special monitoring instructions for air sampling. 

The following procedures have been documented and approved by HS-4: 

• instrumentation and calibration; 

• instrument issue and recall; 

• calibration of fixed tritium measuring instruments at TST A, TA-3-16, TA-21-209, TA-33-86, TA-35-213, 

TA-55-PF4, TA-16-205; 

• calibration procedures for the TSTA stack bubbler; 

• calibration and maintenance of theTA-55 CAM facility, TA-3-40-RM E28; 

• gamma spectroscopy of stack filters and water samples from LAMPF; 

• operation of the IMPULSE alpha analysis system (used to transfer data from HS-4 to databank on OF-VAX 

computer); and 

• liquid scintillation analysis. 

c. Noaradla.c:dve Air. The criteria pollutant monitoring station owned by the Laboratory is located south of 

TA-49, adjacent to Bandelier National Monument. This station, which began operation in the second quarter of 

1990, continuously monitor.; air concentrations of nitrogen dioxide (NO~, ozone (03), and sulfur dioxide (SO:). 

Filter.; to trap small particulate matter (less than 10 J.Lm in diameter- PM 10 ) are collected every 6 days and 

weighed. Once each month, the New Mexico Environment Department (NMED) audits the flow rate of the 

instrumentation. 

Atmospheric visibility is also analyzed using a transmissometer. A 10 minute measurement is taken every hour, 

on a 24 h/day basis. The visibility is measured between TA-49 and TA-33, a distance of 4.58 km (2.84 mi). Air 

Resources of Fort Collins, Colorado, is responsible for data quality. 

Acid deposition from precipitation is measured once per week. Water samples are examined in the field for 

visible contamination, pH, and electrical conductivity. Samples are sent to Colorado State University (CSU) to be 
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further analyzed for inorganic content and pH. Blind samples are audited by CSU twice per year. and equipment 
checks are made once every three years. 

Beryllium is monitored on the continuous ambient air monitors that are operated as part of the ambient radionu
clide monitoring system. The samples are taken using a tlow rate of6 cfm. The flow rate is calibrated to a dry gas 
!low meter which in turn is calibrated to a NIST spirometer. The equipment operates continuously, and samples arc 
collected monthJy. A composite of the monthly samples is generated quarterly. 

3. Water Sampling. 

a. Surface Water and Groundwater. Surface water and groundwater sampling stations are grouped by 
location (off site regional, off site perimeter, and on site) and hydrologic similarity. Water samples are collected 
once a year. Samples from wells are collected after sufficient water bas been pumped or bailed to ensure that the 
sample is representative of the aquifer. Spring samples (groundwater) are collected at the discharge point. 

The water samples are collected in 4 L polyethylene bottles for radiochemical analyses. The 4 L bottles are 
acidified in the field with 5 mL of concentrated nitric acid and then are returned to the laboratory within a few hours 
of sample collection for filtration through a 0.45-f.lm membrane filter. The samples are routinely analyzed for ~H. 
mes, uranium, :38Pu, and 2.39.240Pu, as well as for gross alpha, beta, and gamma activities. Selected samples are 
also analyzed for 24LAm, 90Sr, and accelerator-induced activation products. Analytical methodology and its QAP 
are discussed in Section VIII.D. Detailed container and preservation requirements of EM-9 are documented in a 
handbook (Williams 1990). 

Water samples for inorganic and organic chemical analyses are collected at the same time. Most samples col
lected for inorganic analyses are put into three 1 L polyethylene bottles: one with no additives, one with sulfuric 
acid, and one with nitric acid to provide the proper range of preservatives for the analysis performed. When neces
sary, additional containers with appropriate preservatives are collected for mercury, cyanide, and sulfide analyses. 
For selected samples, additional glass containers are collected for organic analyses. Details of container and preser· 
vation requirements, and identification of EPA methodology for each analysis are contained in the EM-9 handbook 
(Williams 1990). 

Samples of run-offare analyzed for radionuclides in solution and suspended sedimenrs. The samples are filtered 
through a 0.45 1-1m filter. Solution is defined as the filtrate passing through the filter; suspended sediment is defined 
as the residue on the filter. 

b. National Pollutant Discharge Elimination System. Personnel from EM-8 complete sample collection, 
preservation, and field analysis of the Laboratory's industrial outfall discharges that are regulated through NPDES 
permits. Industrial effluent samples are collected for specific parameters at the monitoring frequencies and loca
tions specified in the NPDES permit. Monitoring is conducted according to EPA-approved methods documented in 
40 CFR Part 136 and NPDES Permit Nos. NM0028355 and NM0028576. Chain-of-custody (CCC) procedures for 
sample collection and analysis are conducted during sampling for NPDES industrial compliance. 

EM-9 analyzes industrial discharges for pollutants listed in the NPDES permits. Samples are tested according to 
EPA-approved methods documented in 40 CFR Pan 136, "Guidelines Establishing Test Procedures for Analysis of 
Pollutants under tbe Clean Water Act; Final Rule and Technical Amendmenrs• (EPA 1991) or otherwise specified 
in the NPDES permits~ 

Treated effluent samples are collected from the sanitary treatment planrs by JCI Environmental (JENV) labo
ratory in accordlnc:e witb the monitoring conditions specified in NPDES Permit NM00283SS. Representative sam· 
pies are collected from the monitoring poinrs designated for eacb outfall in the permit. Sample collection and 
preservation are conducted according to test procedures approved under 40 CFR 136. CCC procedures are used by 
JENV for sample collection and analysis. JENV conducts the sanitary wastewater testing for pollutants listed in the 
NPDES permit Testing procedures are conducted according to the seventeenth edition of "Standard Methods for 
the Examination of Water and Wastewater• (APHA 1989) and other conditiom specified by the NPDES pennit. 

All instrumenrs used for sanitary and industrial field and laboratory analyses are routinely serviced and cali
brated; records are properly maintained. Measurements are made in accordance witb the NPDES permit QA 
requirements, 40 CFR Section 122.41. QA procedures include the use of duplicate, replicate, and spike analyses; 
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sample splits; outside reference samples; blanks; reagent blanks to check for sources of error; and method venrlca

tion. Both JENVand the EM.-9laboratories participate in the National Discharge !\.tonitoring Report Quality A-;sur

ance Program. EM.-9 also participates in the EPA Water Pollution Study for blind spike analyses. The L:lboratory ·s 

~DES program is subject to compliance evaluation inspections by EPA and NMED on an annual basis. 

c. Storm Water Sampling and Data Collection. Data that characterize storm water discharges are valuable 

to authorities issuing permits and the recipients of permits for. several reasons. Fir.;t, storm water sampling proviJes 

a means for evaluating the environmental risk of storm water discharge by identifying the types and amounts of 

pollutants present. Evaluating these data helps to determine the relative potential for the storm water discharge to 

contribute to violations of water quality standards. Storm water sampling data can also be used to identify sources 

of pollutants. These sources can then be either eliminated or individually controlled through the permit. 

With this in mind, IA."''L targeted specific areas from the list of identified industrial facilities within the Labo

ratory to monitor storm water discharges. Each site was examined to determine existing point source discba rges of 

storm water run-off and to list potential pollutant sources exposed to rainfall. 

Beginning in spring 1991, wooden flumes were installed so that storm water run-off could be manually col

lected. The sites were selected to obtain representative data from a variety of locations around the Laboratory. 

Each flume was placed in the drainage believed to be the most representative and/or "worst case" (with the highest 

potential for containing pollutants) for each location. 

Twenty-five sites were selected for storm water monitoring, and run-off from eight of these was sampled during 

storm events from May through August 1992. Both grab and composite samples were taken using EPA protocols 

under the direction of EM-8. The samples were then shipped to an independent analytical laboratory for testing. 

The list of parameters tested for are from the list of 126 primary pollutants (40 CFR 423, Appendix A), selected 

from 2F Part VII Pollutants and IUdiocbemistry. 

d. Safe Drinking Water Act. The sampling program for drinking water quality is designed to meet or exceed 

regulatory requirements under the Federal Safe Drinking Water Act (SDWA) and the New Mexico Environmental 

Improvement AcL Sampling locations, frequencies, preservation, handling, and analyses follow the requirements 

specified in federal and state regulations. Samples are drawn from the individual water supply well beads for 

volatile organic compounds (VOCs) and microbiological analyses. Samples for all other types of analyses for reg

ulatory compliance are drawn from the taps in the water distribution system. 

Samples are drawn at taps on the individual water supply well beads for VOCs at least once every year. 

Samples are collected in 40 mL glass septum vials. Travel blanks are submitted with the well bead VOC samples. 

Well head samples are drawn on a monthly basis for mi<:robiological quality, which include total coli forms and 

noncoliforms analyses and heterotrophic plate counts. Autoclaved 100 mL polyethylene bottles are used to collect 

microbiological samples. 

Samples for inorganic chemicals and radiochemistry are collected annually from locations in the distribution 

system that are representative of the well fields and major service areas. Samples are collected in 1 L polyethylene 

containers. 
Tribalometbane (THM) samples are collected on a quarterly basis from six sampling locations spread throughout 

the distribution system. These are Bamnca Mesa School, North Community Fire Station. Los Alamos Airport, 

Wbite Rock Fire Station, S-Site Fire Station, and TA-33, Building 114. The sample containers are 40 mL glass 

septum vials. Travel blanks are submitted with the distribution system THM samples. 

Microbiological samples are also collected throughout a network of approximately 80 locations throughout the 

distribution system. The sampling sites are rotated so that at least 40 samples from throughout the system are taken 

each month. Samples are analyzed for total coliforms, fecal coliforms, and noncoliform bacteria. Autoclaved 100 

mL polyethylene bottles are used to collect microbiological samples. 

Microbiological sampling and analyses are performed by personnel of the JENV, certified by the State of New 

Mexico for microbiological compliance analysis. Certification requirements include proficiency samples, mainte

nance of an approved QA/QC program, and periodic audit by the State Scientific Laboratory Division (SLD). 
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Chemical and radiochemical sampling is performed by LANL suff certified by ~-L\1ED to do Jnnking watt:r 
compliana: sampling. These samples are sent to SLD in Albuquerque for analys1s. The SLD QAQC program 1 ~ certified by the EPA. 

~. Soil and ~diment Sampling. 

The soil sampling procedure involves uking five plugs, 75 mm (3.0 in.) in diameter and 50 mm (2.0 in.) deep, at 
the center and comers of a 10m (33ft) square area. The five plugs are combined to form a single composite sample 
for radiochemical analyses. 

Sediment samples are collected from dune buildup behind boulders in the main channels of perennially !lowing 
streams. Samples from the beds of intermittently flowing streams are collected by scooping a line of uniform depth 
across the main channel. Reservoir sediments are collected from a boat, using an Eckman dredge. Bottom reservoir 
sediments are collected from an area 10 em by 15 em (4 in. by 6 in.) to a depth of 5 em (2 in.). 

Depending on tbe reason for taking a particular soil or sediment sample, it may be analyzed for any of the 
following: gross alpha and gross beta activities, 90Sr, uranium, mes, 238Pu, 2.39.240Pu, 241Am, and possibly selected 
accelerator-induced activation products. Moisture distilled from soil and sediment samples may be analyzed for 3H. 

5. FoodstutTs Sampling. 

Produce from off site and on site is sampled aMually. Fish from reservoirs upstream and downstream from the 
Laboratory are sampled aMually. Bees and honey are also sampled. 

Produce and soil samples are collected from local gardens in tbe fall of each year (Salazar 1984). Each produce 
or soil sample is sealed in a labeled plastic bag. Samples are refrigerated until prepared for chemical analyses. Pro
duce samples are washed, as if prepared for consumption, and quantitative wet, dry, and ash weights are determined. 
Soils are split and dried at 100°C (212°F) before analysis. A complete sample bank is kept until all radiochemical 
analyses bave been completed. Water is distiJJed from samples and submitted for tritium analysis. Produce ash and 
dry soil are submitted for analyses of 90Sr, mes, uranium, 238Pu, and 2J9,240fu. 

At each reservoir, hook and line, trot line, or gill nets are used to capture fish (Salazar 1984). Fish samples are 
transported under ice to the laboratory for preparation. Fish are individually was bed, as if for consumption, and 
dissected. Wet, dry, and ash weights are determined, and ash is submitted for analysis of 90Sr, 131Cs, uranium, 
::.JSPu, and 239·240Pu. 

Bees and honey are collected by a professional (contract) bee keeper. Approximately 500 g of bees are col
lected. The frames of honey are enclosed in large plastic bag3, marked for identification, and transported in an ice 
chest to the laboratory. At the laboratory, the honey is separated from the combs into 500 mL polyethylene bottles 
by a beat lamp. The bees and honey samples are submitted directly for radiochemical analyses. 

6. Meteorological Monitoring. 

For the most part, meteorological monitoring sites are l<>Qted in areas that provide good exposure to the pro
a:sses being monitored. Wind and temperature measurements are made from towers of open lattice construction 
with instruments mounted on booms that project out from the towers toward the west a distance at least two tower 
cross sections; thus, Oow distortion caused by tbe tower is minimized for prevailing southerly Oow during the day 
and westerly Oow during tbe night. All temperature sensors are aspirated to minimize radiative effects. Towers are 
located in open areas where anemometers and rain gauges are outside the wake effects of trees and buildings, and 
upward looking radiometers have an unrestricted view of the sky. Tbe measurements of temperature, humidity, and 
surfaa: energy fluxes are tbou~t to be representative of the measurements from natural meadows found in the 
transition zone between pinon and juniper woodlands and ponderosa pine forest 

Each tower has its own data logger programmed to handle all signal conditioning, computation of statistical 
values, and interim data storage. Data loggers are automatically called by computers every 15 minutes via sundard 
phone lines and modems. Once in the computers, the data are processed to generate summary tables and plots for 
characterizing current and past conditions and for quality control. 
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Because the Laboratory site is topographically complex, it is difficult to design a meteorologica I moniton ng 

network capable of capturing the full spatial variability of all the measured variables. Quantifying the represema

tiveness of the wind measurements is an especially difficult task. Adequacy of the current network of four towers 

depends on meteorological conditions and on the applications of the data. When the data are used to compute 

statistics for periods of several days or more, results for a particular tower site are thought to be representative of an 

area (on the plateau) a few kilometers in radius. When the application is modeling plume transport in a stable 

atmosphere, this radius may shrink to a few hundred meters. 

Because the atmospheric state variables (temperature, pressure, and moisture) depend mostly on elevation, 

interpolation between measurement sites is usually well justified. 

The current rain gauge network documents the east-to-west gradient in the annual precipitation well enough for 

most purposes; however, the seven station network is inadequate for delineating smaller scale spatial or temporal 

patterns. 

The components of the surface radiation and energy balances are expected to show considerable spatial variabil

ity; however, most applications using these data have not required great accuracy. Recent inquiries about 

evapotrnnspiration, which is related to the latent heat flux, may make it necessary to revise measurement strategies 

in this area. 
Most signals are sampled every 3 sand averaged over 15 min so there are 300 samples per avernge signal. This 

averaging filters out most of the fluctuations that are generally attributed to turbulence. The 15 min avernge for 

wind is used to represent the mean wind. The standard deviations of the fluctuations in the vertical speed and hori

zontal wind direction are also computed every 15 min (also based on an average sample size of 300), and tbe results 

are used to characterize the turbulence in the vertical and horizontal planes, respectively. 

Signals used in estimating turbulent eddy fluxes are sampled at 2Hz and are combined in a covariance 

calculation every 15 min; thus the sample size for the flux variables is 1,800. 

The sonic, detection. and ranging (SO DAR) variables give spatial as well as tempor.al averages of the wind. The 

SO DAR system is a remote sensing device that samples tbe wind over 30 m (98 ft), nonoverlapping layers from 60 

to 720 m (197 to 2.360 ft) above the ground, depending on conditions. Each layer is sampled once every 16.7 sand 

avernged over 15 min. This gives a maximum sample size of 54; however, in practice the sample size is often less 

than 54 because conditions are often less than optimal for acoustic returns. Studies (for example, Kaimal 1984) 

show that tbe root-mean-square (RMS) difference between tower- and SODAR-derived wind directions is approxi

mately 25°, and the RMS difference in speed is approximately 1 m/s (3.2 ft/s). Preliminary comparisons between 

tower- and SODAR-derived winds at the TA-6 site show that the RMS difference is close to 20°. However, much 

larger differences have been observed at times, especially below 120m (394ft), and these have been attributed to 

spurious echoes that occur at the TA-6 site under certain conditions. EffotU have been made to minimize this echo 

interference. The SO DAR system also calculates RMS values of wind direction and vertical speed; however, 

because of the small sample size, little confidence can be placed in estimates. 

All instrumentation is audited twice during the year. The winter audit is conducted by local staff and the sum

mer audit is conducted by an external, independent contractor. No significant problems were identified by either 

audit in 1992 (META 1992). 

Quality control of the data consists of automatic edits based on range checking, a daily review of computer

generated tables aad plots, and weekly inspection of time series plots of all signals. The fraction of high-quality 

data recovered during tbe year exceeded 95%. 

D. Analytical Chemistry 

1. Methodology. 

a. lntrodudloa. Most analytical chemistry services are provided by the Laboratory's EM-9 Group. The 

EM-9 Sample Management Section functions as an interface between tbe group and its customers. This section 

provides tbe sample collector with presampling infonnation about sample cont.; 1ers, sample volumes, and sample 
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preservation techniques. Collecticn of samples for chemical and radiochemical analyses follows a set prcx:edure r,1 

ensure proper sample collection. documentation. subminal for chemical analysis, and posting of analytical result.s. 

Before sample collection, the Sample Management Section discusses the schedule and procedures to be fulluv.d 

with the sample collector. The discussion indudes 

• number and type of samples; 

• type of analyses and required limits of detection; 

• proper sample containers; 

• preparation of sample containers with preservative, if needed; and 

• sample schedule to ensure minimum holding time so that analyses comply with EPA criteria. 

After a sample is collected, it is delivered to the EM-9 Sample Management Section, where the pertinent infor

mation is ent~red into the EM-9 Laboratory Information Management System, and the request is given a form num

ber. Each number, representing a single sample, is assigned to a particular station and is entered into the collector's 

log book. The processing of samples includes (1) validating all samples for sampling conectness and integrity, (2) 

scheduling and labeling all samples for analysis, (3) initiating internal COC procedures for all samples, and (4) 

arranging for the proper disposal of any unused portions of samples. 

The request form number is entered in the collector's log book opposite sample numbers submitted, along with 

the date the sample was delivered to EM-9. EM-9 provides CCC forms for the samples once they are received if 

CCC did not begin in the field. The date, time, temperature (if the sample is water), and other pertinent information 

and remarks are entered opposite the sample number and station previously listed in the log book. The sample 

container is labeled with station name, sample number, date, and preservative, if added. 

The analytical request form contains the following information related to ownership and the program submitted: 

(1) requester, i.e., sample collector; (2) program code; (3) sample owner, i.e., program manager; (4) date; and (5) 

total number of samples. The second part of the request form contains (1) sample number or numbers; (2) medium, 

e.g., water; (3) types of analyses, i.e., specific radionuclide and/or chemical constituents; (4) technique, i.e., a nalyti

cal method to be used for individual constituents; (5) analyst, i.e., chemist to perform analyses; (6) priority of sam

ple or samples; and (7) remarks. One copy of the form goes to the collector for filing. one is kept by the Sample 

Management Section, and the other copies accompany the sample. 

The analytical results are returned to the sample collector, who posts the data according to sample and station 

taken from the log book. These data sheets are included in the final report. 

b. Radioactive Constituents. Environmental samples are routinely analyzed for the following radioactive 

constituents: gross alpha, beta, and gamma; isotopic plutonium; americium; uranium; cesium; tritium; and stron

tium. Detailed procedures are published in the EM-9 Analytical Methods Manual (Gautier 1986). Occasionally, 

other ndionuclides from specific sources are determined: 'Be. 22Na, 40K. .51Cr, 60Co, "Zn.llRb, 106Ru, LJ4Cs, 

140Ba, 1.52Eu, 1.54Eu, and 226Ra. All but 226Ra are determined by gamma-13y spectrometry on large HPGe detectors. 

The requirements for detection of 137es in drinking water have been lowered to 10 pCi/L. To achieve this detection 

limit, a HPGe detector was reconfigured in a new shielded chamber that provides lower backgro~nd. This detector 

appears to be able to attain the 10 pCi/L detection limiL Many of the 1992 water samples were counted in this new 

configul3tion. Depending on the concentntion and matrix, 226Ra is measured by emanation or by gamma-ray spec

trometry of its 214Bi decay product. 

During 1992, the criteria for uranium analyses were changed to require lower detection limits and better 

estimates of the 238Uf234U activity ratio. These requirements were achieved through measurement by alpha spec

trometry. Depending on the need, uranium analyses for 1992 were performed by the following methods. An induc

tively coupled plasma mass spectrometer (ICPMS) was used for total ul3nium determination for water samples and 

for some high mass samples. Alpha spectrometry was used for air and water samples where the Z34U concentration 

was of interest. ICPMS and alpha spectrometry were used for the determination of 235U in soil samples when the 

level of enrichment or depletion was of concern. Delayed neutron activation (DNA) was used for most high mass 
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samples until the Omega West Reactor was sbut down. Kinetic pbospborimetric analysis \KPA) was anitiat.:J to • 

replace DNA. 

The KPA method appears to be very useful for uranium detenninations wbere total uranium results are adl!quate. 

The procedure bas detection limits below ambient levels for all media analyzed to date and appears to be less costly • 

tban otber methods. KPA will be tbe method of choice for total uranium detennination for all media that were 

previously analyzed by DNA. 

c. Stable Constituents. A number of analytical methods are used for various stable isotopes. The choice of -

method is based on many criteria, including the operational state of the instruments, time limitations, expected con- ,. 

centrations in samples, quantity of sample available, sample media, and EPA regulations. Instrumental techniques 

available include neutron activation, atomic absorption, ion chromatography, color spectrophotometry (manual and -

automated), potentiometry, combustion analysis, ICPMS, and inductively coupled plasma atomic emission spec- ... 

trometry. Standard chemical methods are also used for many of the common water quality tests. Atomic absorption 

capabilities include flame, furnace, and cold vapor, as well as flame 'emission spectrophotometry. The methods -

used and references for determination of various chemical constituents are presented elsewhere (Gautier 1986). ... 

d. Organic Constituents. Environmental soil and water samples are analyzed using EPA procedures outlined 

in EPA SW-846 (EPA 1989d) or modified procedures (Gautier 1986) that meet QA criteria outlined in Chapter 1 of 

SW-846, as shown in Table Vlll-1. Methods used are supported by documented spike/recovery studies, method and 

field blanks, matrix spikes, surrogate spikes, and blind QC samples. VOCs are analyzed using Method 8260, 

SW-846. Tables D-20 and D-2llist VOCs on the target list for water and soil samples, respectively. Semivolatile 

orgar.. compounds (SVOCs) are analyzed using Method 8270, SW-846.' Table D-22 is the target list for SVOCs in 

water . .Soil-gas (pore-gas) monitoring is performed by collecting organic vapors on charcoal, extracting the 

charcoal with CS2 and analyzing the cs2 extracts using gas chromatography/mass spectrometry (GC/MS). Soil-gas 

target compounds are listed in Table D-23, and tbe Toxicity Characteristics Leaching Procedure (TCLP) target 

compounds are listed in Table D-24. 

Instruments available for organic analysis include GC/flame ionization detector, GC/electron capture detector, 

GC/MS, high perfonnance liquid with ultraviolet (UV) and refractive index detectors, a fourier transfonn infrared 

spectrometer, and a UV/visible spectrophotometer. Sample preparation methods include: Soxblet extraction. ultra

sonic extraction, continuous liquid/liquid extraction, Kudema Danish concentration, evaporative blowdown. and gel 

penneation chromatography cleanup of sample extncts. 

Table VW-1. Method Summary (Organic Compounds) 

Analyte 

VOCs 

TCLP 

PCBs 

SVOCs 

alndustrial hygiene (IIi). 

Matrix 

Air 
Soil 
Water 

Soil 

Water 
Soil 
Oil 
Soil and waste 

Metbod• 

8260 
8260 

1311; 8080; 
8150; 8260; 
8270 

8080 
8080 
IH320 
8270 

Tecbnlqueb 

GCIMS 
PAT/OC/MS 
PAT/OC/MS 

GC/ECO 

GCIECO 
GC/ECO 

,.:·f. GCIECD 

OC/MS 

bOas chromatograph (GC), purge and trap (PAl), electron capture detection (ECD), 

and mass spectrometer (MS). 
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Organic mixed waste analyses are perfonned for samples containing up to 100 nCi,'g (solids/sludges) or 100 ~ nCi/L (solutions) alpha, beta, or gamma. Higher level samples are analyzed on a case-by-case bas1s. ~ew rnelboJs are being developed for routine analysis of mixed waste greater than 100 nCi!g (or 100 nCi;L) . 

2. Quality Evaluation Program. 

a. Introduction. Control samples are analyzed in. conjunction with the normal analytical chemistry workload. Such samples consist of several general types: c.1libration standards, reagent blanks, process blanks, matrix blanJcs, duplicates, spikes, and reference materials. Analysis of control samples tills two needs in analytical work: (1) it provides QC over analytical procedures so that problems that might occur can be identified and corrected, and (2) data obtained from analysis of control samples permit evaluation of the capabilities of a particular analytical technique to determine a given element or constituent under a certain set of circumstances. 
Blind QC samples are numbered to resemble unknown samples in a set The concentrations of the ana lytes of interest are not revealed until after the data have been formally rei>oned. These samples are submitted to the laboratory at regular intervals and are analyzed in association witb other samples; that is, they are ncit handled as a unique set of samples. Up to 10% of stable constituent, organic, and selected radioactive constituent analyses are run as QC samples using the materials described above. A detailed description of EM-9's QAP and a complete listing of results bave been published annually since 1976 (Gautier 1991). 
b. Radioactive Constituents. In addition to samples prepared internally, QC and QA samples for radioactive constituents are provided by outside agencies. The Quality Assurance Division of tbe Environmental Monitoring Systems uboratory (EPA. us Vegas) provides water, milk. and air filter samples for analysis of gross alpha, gross beta, 3H, 40K, 60Co, uranium, 63Zn, 90Sr, J06Ru, t31J, 134Cs, t37Cs, 2:6Ra, and 239.240Pu as pan of an ongoing laboratory intercompuison prognm. NIST provides several soil and sediment standard reference materials (SRMs) for environmental radioactivity. These SRMs are cenified for 60Co, 90Sr, me,, 2::.6Ra, 238Pu, 239Pu, 241Am, and several other nuclides. Tbe DOE's Environmental Measurements Laboratory also provides QA samples. 

Soil, rock, and ore samples obtained from the Canadian Geological Survey (CGS) are used forQA of uranium and thorium determinations in silicate matrices. EM-9's own in-bouse standards are prepared by adding known quantities of liquid SRMs for radioactivity, prepared by NIST to blank matrix materials. 
c. Stable Constituents. QA for the stable constituent analysis prognm is maintained through analyses of certified or well-characterized environmental materials. NIST bas a large set of silicate, water, and biological SR..\is. EPA distributes standards for minerals and other trace constituents in water. Rock and soil reference materials have been obtained from the CGS and tbe United States Geological Survey. Details of this prognm have been published elsewhere (Gautier 1991). Stock solutions of inorganic analytes are prepared and spiked on blank matrices by EM-9's Quality Assurance Section. 

The analytical QC program for a specific batch of samples is a combination of many factors. These include the "fit of tbe calibration, • instrument drift, calibration of tbe instrument and/or reagents, recovery for SRMs, and precision of results. 

d. Organic Constituents. Soil samples are analyzed for VOCs, SVOCs, pesticides, and herbicides for compliance work done under RCRA. Cenified matrix-based reference materials are not available for these analyses. so stock solutions of the analytes are prepared and spiked directly on blank soil by tbe Quality Assurance Section. Bec.1use homogeneity of the sample can not be ensured, the entire sample is analyzed. VOCs are analyzed by GCIMS and are spiked in the microgram-per-kilogram range. 
The majority of water samples submitted during 1992 were environmental compliance samples analyzed for pesticides, herbicides, VocS, SVOCs, and PCBs. Methods were developed and refined for in-bouse preparation of QC samples for VOCs and SVOCs in water. 
Oil samples are received for the analysis of PCBs and organic solvents. QC samples for PCBs are prepared by diluting EPA standards or by preparing standards in hexane from tbe neat analyte. In the United States, the only PCBs that bave been found in transformers have been PCBs 1242, 1254, and 1260. Samples surmitted for analysis have contained only these PCBs, so only these have been used to spike QC samples. Vacuum pump oil was chosen 
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for tbe oil base blank after an experiment w1th various brands of motor 011 was complicatc:d by c:xcess 1\e ma tr 1x 
interferences. 

3. Data Handllq or Radiochemical Samples. 

~usuremenll of radiochemiQI samples require that analytical or instrumental backgrounds be subtracted to 
obuin net values. Thus, net values are sometimes obtained that are lower than the minimum detection limit of the 
analytial technique. Consequently, individual measurements. caa result in values of positive or negative numbers. 
Although a negative value docs not represent a physiQI reality, a valid long-tenn average of many measurements 
can be obtained only if the very small and negative values are included in the population c.tlculations (Gilbert 1975). 

For individual measuremen&s, uncertainties are reported as one sundard deviation. The sundard deviation 1s 
detcnnined from tbe propagated sources of analytical error. 

Standard deviations for the station and group (off-site regional, off-site perimeter, and on site) means are calcu
lated using the following equation: 

s• 

wbere 

ci • sample i, 

c • mean of samples from a given station or group, and 

N • number of samples comprising a station or group. 

This value is reported as tbe uncertainty for the station and group means. 

4. lndkaton or ADalytical Accuracy aad Pncisloa. 

Accuncy is tbe degree of difference between avenge test results and true results when tbe latter are known or 
assumed. Precision is the degree of mutual agreement among replicate measure me nil (frequently assessed by cal
culating the standard deviation of a set of data points). Accuracy and precision are evaluated from results of analy
ses of reference materials. Tbcsc results (r) are nonnalized to the known qual!ty ia tbe reference material to pcnnit 
comparison among references of a similar matrix containing different concentntioRS of the analytc: 

Reponed quantity 
r • • 

Known quantity 

A mean valueR _Cor all nonnalized analyses of a given type is calculated as follows for 1 given matrix type ( N is 
total number of analytial detez:minations): 

~,i 

R-~ 
N' 

J, : ...... ,:; ,• ·. ~ ,- "'} t' ... ' . . : . ·,· ... ·~ "' .. - ' .. ~~ ... _ ~.. .. -· ·~. ~ . . ., -~ 
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Standard deviations of Rare calculated assuming a normal distribution of the population of analytiCal Jctcrm 1• 
nations (N): 

These calculated values are presented as tbe EM-9 "Ratio 2: Std Dev" in Tables D-25 to D-33. The mean value 
of R is a measure of the accuracy of a proc.edure. Values of R greater than unity indicate a positive bias in the anal· 
ysis; values less than unity, a negative bias. The standard deviation is a measure of precision. Precision is a func
tion of the concentration of analyte; that is, as the absolute concentration approaches the limit of detection. precision 
deteriorates. For instance, the precision for some determinations is quite good because many standards approach the 
limits of detection of a measuremenL We address this issue by calculating a new QA parameter: 

where ~E is the experimentally determined mean elemental concentration based on N measurements, and. Xc is 
tbe cenified or consensus mean elemental concentration. The total standard deviation. ST, of Xe- Xc is given by: 

where UE is the standard deviation ofa single experimentally determined measurement, and Sc is the standard 
deviation of the cenified or consensus mean elemental concentration. 

Analyses are considered under control if tbc absolute value of the difference between our result(~ E) and 
the cenified or consensus mean (Xc:) is witbin the propagated standard deviation of the experimental uncer
tainty (Ue) and oftbe cenified men (Sc:)· Nis equal to the number of measurements on a sample, and in this 
case, is equal to 1. This concept, an adaptation of Dixon and Massey (Dixon 1969), is expressed in the following 
equation to include tbe experimental uncenainty: 

The test statistics used in tbis document are based on 5% and 0.2% levels of signiracance. The respective critical 
regions are de tiDed for VI lues of z between 2 and 3. Data having a calculated z value s2 are accepted as in control 
at the 5% level of si'gniracance.· Data tblt hive a calculated z value >2 and s3 are considered at the warning level, or 
tbe 0.2% level of significance. Data with a z value >3 are considered out of control. These test statistics are also 
incorporated in tbe QACHECK computer prognm. 

The percentage of the tests for each parameter where Xe -:fc fell witbin s2 ST (under control), between 2ST 
and 3ST (warning level), or outside >3ST (oul of control) is sbown in Tables D-26 to D-33. A summary of tbe 
overall state of statistical control for analytical work done by EM-9 is also provided in Table VIII-2. 

VIIJ-15 

'II 



Los Alamos National L.abOI'atcry 

Enwonmental Surveillance 1 992 

Table VIII-3 summarizes rtcovery infonnation on organic surrogate compounds required for use in the EPA

Contract Labol'2tory Progl'2m protocol. Table VIII-4 summarizes EM-9's overall record of meeting EPA SW-8~

specified holding times for samples during 1992. The data include all samples for which holding times were missd 

and the customer elected to either resample or accept the data as usable. Table D-34 reports the inddence of false 

positive rtsults for blank QC samples and false negative results for spiked QC samples at the 950- contidence level. 

For all radiochemical and inorganic analyses, more than 90% are within <2 propagated standard deviations of 

the certified/consensus mean values (under control). EM-9's perfonnance on most classes of inorganic matrices and 

most classes of radiochemical matrices has remained virtually unchanged since 1991, while it improved its analyses 

for radiochemicals in biological samples. Most stable element matrices wert in control and were unchanged from 

1991 but tbc overall control of stable elements on filters declined compared with the 1991 record. This area will be 

the focus of increased QA/QC efforts in the future. Data on analytical detection limits are given in Table D-35. 

Table VID-l. Overall Summary or EM·9 Quality Assurance Tests for 1991 

Under Control Warning Out or Control 

No. orQC d.ST 2-JST >3ST 

Analysis tests with cv• (%) (%) (%) 

StiJbk EktMIIU 
Filters 14 71 29 

Soil 432 86 6 8 

Water 3,470 95 3 2 

RaJiocMmical E kmetiU 

Biologicals 53 94 6 

Filters 240 96 2 2 

Soils 455 92 4 4 

Water 1,007 97 2 1 

Organic Compounds 

Filters 224 99 1 

Bulk Materials 464 96 1 3 

Soil 3,918 95 2 3 

Charcoal Tube 1,712 95 4 1 

Water 1,179 94 2 4 

acv • Certified values. 
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- Table VIII-3. Summary of Organic Surrogate Compounds as Required for Compliance ~ 
with EPA SW-8-'6 Criteria for l99Z - EPA SW -8-'6 Range \fum her of Surrogates % % of Samples Run 

Analysis Low High In-Range Total In-Range with Surrogate 

- Volatile Organic Compounds 

- In Soil 
1,2-Dichloroetbanc d4 70 121 181 210 86 100 
Toluene d8 81 117 193 210 92 100 

- 4-Bromonuorobenzene 

In Water 

74 121 192 210 92 100 

' 
1,2-Dichloroethane d4 76 114 70 88 80 98 
Toluene d8 88 110 66 88 75 98 
4-Bromonuorobcnzenc 86 115 81 88 92 98 

' Semivolatile Organic Compounds 

' In Soil 
2· Fluoropbcnol 25 121 355 372 95 100 ,, 
Phenol d6 24 113 363 372 98 100 

' Nitrobenzene dS 23 120 363 372 98 100 
2-Fluorobiphenyl 30 115 360 372 97 100 
2,4,6-Tribromopbcnol 19 122 359 372 97 100 

' 
p-Terpbcnyl d14 18 137 330 372 89 100 

In Water 

' 
2-Fluoropbcnol 21 100 57 73 78 100 
Phenol d6 10 94 61 73 84 100 
Nitrobenzene dS 35 114 56 73 n 100 

' 
2-Fluorobiphenyl 43 116 56 73 77 100 
2,4,6-Tribromopbcnol 10 123 71 73 97 100 
p-Terpbenyl d14 33 141 55 73 75 100 

' Pesticides 
In Soil 

' 
Dibutyl cblo~Ddate 20 150 95 101 94 100 

In Water 

I 
Dibutyl cblorendate 24 154 12 13 92 100 

I ~ 

I 
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Table VIII-4. E~f-9's Record for ~feeling EPA SW-846-Specified 
Holding Times during 1992 

~umber of Total ~umber 
Organic: Analysis Analyses ~feeting of Analyses %Within 

Type EPA Critera Perfonned EPA Criteria 

E.rtraction holding times 

Volatiles in soils 150 158 95 
Volatiles in waters 59 68 87 
Semivolatiles in soils 341 342 100 
Semivolatiles in waters 41 49 84 
Pesticides in soils 75 75 100 
Pesticides in waters 7 7 100 
Herbicides in soils 47 48 98 
Herbicides in waters 5 6 83 
PCBs in soils 185 252 73 
PCBs in waters 26 28 93 

/nstrununl aMlysis /aoiJing times 

Volatiles in soils 158 158 100 
Volatiles in waters 68 68 100 
Semivolatiles in soils 342 342 100 
Semivolatiles in waters 49 49 100 
Pesticides in soils 75 75 100 
Pesticides in waters 7 7 100 
Herbicides in soils 48 48 100 
Herbicides in waters 6 6 100 
PCBs in soils 252 252 100 
PCBs in waters 15 28 54 
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APPENDIX A 

STANDARDS FOR ENVIRONMENTAL CONTAMINANTS 

Throughout this report, concentrations of radioactive and chemical constituents in air and water samples are 
compared with pertinent standards and guidelines in regulations of federal and state agencies. No comparable 
standards for soils, sediments, and foodstuffs are available. Los Alamos National Laboratory (l.ANL or the 
Laboratory) operations arc conducted in accordance witb directives for compliance with environmental standards. 
These directives are contained in Department of Energy (DOE) Orders 5400.1, "General Environmental Program;" 
5400.5, ftRadiation Protection of tbe Public and the Environment;" 5480.1, "Environmental Protection, Safety, and 
Health Protection Standards;" 5480.11, "Requirements for Radiation Protection for Occupational Workers;" and 
5484.1, "Environmental Radiation Protection. Safety, and Health Protection Infonnation Reporting Requirements, • 
Chap. III, ftEffluent and Environmental Monitoring Program Requirements. • 

Radiation Standards. DOE regulates radiation exposure to tbe public and the worker by limiting the radiation 
dose that can be received during routine Laboratory operations. Because some radionuclides remain in tbe body and 
result in exposure long after intake, DOE requires consideration oftbe dose commitment caused by inhalation, 
ingestion. or absorption of such radionuclides. This evaluation involves integrating tbe dose received from 
radionuclides over a standard period of time. For this report, SO yr dose commitments were calculated using the 
dose factors from Refs. Aland A2. The dose factors adopted by DOE are based on the recommendations of 
Publication 30 of tbe International Commission on Radiological Protection (ICRP).Al 

In 1990, DOE issued Order 5400.5, which finalized tbe interim radiation protection standard (RPS) for the 
public."" Table A-1lists currently applicable RPSs, now referred to as public dose limits (POu), for operations at 
tbe Laboratory. DOE's comprehensive POL for radiation exposure limits the effective dose equivalent (ED E) that a 
member of tbe public can receive from DOE operations to 100 rnrem/yr. The PDLs and tbe infonnation in Refs. A 1 
and A2 arc based on recommendations of tbe ICRP and the National Council on Radiation Protection and 
Measurcments.Al.M 

The EDE is the hypothetical whole-body dose that would result in the same risk of radiation-induced cancer or 
genetic disorder as a given exposure to an individual organ. It is the sum of tbe individual organ doses, weighted to 
account for the sensitivity of each organ to radiation-induced damage. The weighting factors are taken from tbe 
recommendations of the ICRP. The EOE includes doses from both internal and external exposure. 

Radionuclide concentrations in air and water in uncontrolled areas measured by the Laboratory's surveillance 
program are compared with DOE's derived air concentrations (DACI) and derived concentration guides (DCGs), 
respectively (Table A-2).A3 These guides represent the smallest estimated co.ncentntions in water or air, taken in 
continuously for a period of 50 years, that will result in annual EOEs equal to the POL of 100 mrem in the 50th year 
of exposure. 

In addition to tbe 100 mrem/yr effective dose POL, exposures from tbe air pathway are also limited by the 
Environmental Protection Agenc:y's (EPA's) 1989 standard of 10 mrem/yr (effective dose equivalent)."' To 
demonstrate compliance with these standards, doses from the air pathway are compared directly with the EPA dose 
limits. This dose limit of 10 mremlyr replaced the previous EPA limits of 2S rnrem/yr (whole body) and 75 
mrem/yr (any orpn).A7 

Noaradloactlve Air QuaUty Standards. Federal and state ambient air quality standards for nonradioactive 
pollutants are shown in Table A-3. New Mexico nonradiological standards are generally more stringent than 
national standards. 

Drinking Water Standards. For chemical constituents in drinking water, regulations issued by EPA and 
adopted by tbe New Mexico Environment Department (NMEO) (Table A-4).AB EPA's primary maximum 
contaminant level (MCL) is the maximum permissible level of a contaminant in water that is delivered to the 
ultimate user of a public water system • .u EPA has set "action levels" in lieu of MCu for lead and copper. If 
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Table A·l. DOE Public Dose Limits (POL) for External and Internal Exposures 

Exposure o[A.ny Member of the Publica 

AUPaJhways 

Air Palhway Only • 
Drinking Waur 

Occupatiorull Exposure-

Stocluulk Effect& 

NOIISiocluulk Effecu 
Lens of eye 
Extremity 
Skin of the whole body 
Organ or tissue 

Unba-11 Chilll 
Entire gestation period 

EOEb at Point of 
Maximum Probable Exposure 

EDE at Point of 
Maximum Probable Exposure 

S rem (annual EDE•) 

15 rem (annual EDE•) 
SO rem (annual EDE•) 
SO rem (annual EDE•) 
SO rem (annual EDE•) 

O.S rem (annual EDE0) 

10 mrem/yr 
4 mrem/yr 

arn keeping with DOE policy, exposures shall be limited to as small a fraction of the respective annual dose 
limits as practicable. DOE's POL applies to exposures from routine ubo11tory operation. excluding 
contributions from cosmic. terrestrial, and global fallout; self·imdiation; and medical diagnostic sources 
of radiation. Routine operation means normal, planned operation and does not include actual or potential 
accidental or unplanned releases. Exposure limits for any member of the general public are taken from 
Ref. A4. Limits for occupational exposure are taken from DOE Order 5480.11. 

bAs used by DOE, EDE includes both the EDE from external radiation and the committed EDE to 
individual tiuues from ingestion and inhalation during tbe calendar year. 

cunder special circumstances and subject to approval by DOE, this limit on tbe EDE may be temporarily 
increased to SOO mrem/yr, provided the dose averaged over a lifetime does not exceed the principal limit 
of 100 mremlyr. 

'*This level is from EPA's regulations issued under tbe Clean Air Act (40 CFR 61, Subpart H). 

eAnnual EDE is the EDE received in a year. 
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Table A·l. DOE's Derived Concentration Guides IDCGs) for Water and 
Derived Air Concentrations (DACs)• 

DACs (J.!Ci/mL) 
DCGs for Water DCGs for 
in Uncontrolled Drinking Water Uncontrolled Controlled ~uclide Areas (j..LCi/mL) Systems (j..LCi/mL) Areas Areas 

3H 2 X 10-3 8 X 10-.5 1 X lQ-7 2 X 10-3 'Be 1 X lQ-3 4 X lQ-3 4 X lQ-8 8 X lQ-6 89Sr 2 X 10-.5 8 X 10-7 3 X lQ-10 6 X lQ-8 90Srb 1 X lQ-6 4 X 10-8 9 X l0-12 2 X lQ-9 mes 3 X 10-6 1.2 X 1Q-7 4 X lQ-lO 7 X lQ-8 234U 5 X 1Q-7 2 X 10-8 9 X 10-14 2x lQ-11 23.5U 6 X lQ-7 2.4 X 10-8 1 X l(rl3 2 X lQ-11 238U 6 X 10-7 2.4 X lQ-8 1 X t(}-13 2 X lQ-11 238Pu 4 X 10-8 1.6 X lQ-9 3 X {Q-14 3 X lQ-12 239Pub 3 X lQ-8 1.2 X 10-9 2 X 1Q-14 2x 10-12 240Pu 3 X 10-8 1.2x l0-9 2 )( lQ-14 2 X 10-12 241Am 3 X lQ-8 1.2 X 10-9 2 X lQ-14 2 X lQ-12 

(!Jg/L) (j..Lg/L) (pglnal) (pglm·1) 

Natural Uranium 8 X 10-1 3 X 10-2 1 X 1Q.5 3 )( 10 7 

aauides for uncontrolled areas are based on DOE's POL for the general public"4; those for controlled areas are based on occupational RPSs for DOE Order 5480.11. Guides apply to concentrations in excess of those occurring naturally or that are due to worldwide fallout. 

"Guides for 239Pu and 90Sr are the most appropriate to use for gross alpha and gross beta, respectively. 

more than 10% of the samples from specified sites exceed the action level, the agency that manages the public water 
supply must initiate a corrosion control program. EPA's secondary water standards, which are not included in the 
NM Water Supply Regulations and are not enforceable, relate to contaminants in drinking water that primarily 
affect aesthetic qualities associated with public acceptance of drinking water."' There may be health effects 
associated with considerably higher concentntions of these contaminants. 

Radioactivity in drinking water is regulated by EPA regulations contained in 40 CFR 141"' and New Mexico 
Water Supply Regulations, Sections 206 and 207.AB These regulations provide that combined 226Ra and 228Ra may 
not exceed 5 x 1Q-9 ~o&CilmL. Gross alpha activity (including 226Ra, but excluding radon and uranium) may not 
exceed 15 x 1Q-' ~o&CilmL. 

A screening level of S x 10-9 ~o&Ci/mL for gross alpha is established to detennine when analysis specifically for 
radium isotopes is necessary. In this report, plutonium concentrations are compared with both the EPA gross alpha 
standard for drinking water (Table A-4) and the DOE guides calculated for the DCGs applicable to drinking water 
(Table A-2). 

For manmade beta· and photon-emitting radionuclides, EPA drinking water standards are limited to concen· 
trations that would result in doses not exceeding 4 mrem/yr, calculated according to 1 specified procedure. In 
addition, DOE Order 5400.5 requires that persons consuming water from DOE-operated public water supplies do 
not receive an EDE greater than 4 mrem/yr. DCGs for drinking water systems based on this requirement are in 
TableA-2. 
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Surface Water Standards. In its Resource Conservation and Recovery Act (RCRA) regulations, EPA has 

established minimum concentrations of certain contaminants in water extracted from wastes that will causc: the 

waste to be desigtated as hazardous because of its toxicity.A10 The toxicity characteristic leaching procedure 

(TCLP) must follow steps outlined by the EPA in 40 CFR 261, Appendix II. In this report, the TCLP minimum 

concentrations (Table A-5) are used for comparison with concentrations of selected constituents extracted from the 

Laboratory's active waste areas. 

NMED used numeric Livestock and Wildlife Watering s·l.lndards (Table A-6)All to evaluate requirements for 

National Pollutant Discharge Elimination System (NPDES) discharges into nonnally dry canyons whose only use is 

livestock and wildlife watering. In this report, results of analyses of surface waters and shallow alluvial water 

samples are compared with these values whether or not the water is directly from an NPDES outfall so that 

compliance can be demonstrated. 

Table A-3. National and New Mexico Ambient Air Quality Standards 

Averaging New Mexico Federal Standards 

PoUutaat Time Unit Standard Primary Sec:ondarv 

Sulfur dioxide Annual arithmetic mean ppm 
24 hours~ ppm 

3 hours~ ppm 

Total suspended Annual geometric mean l!g/m3 

particulate matter 30 days l!g/m3 
7 days l!g/ml 

24 hoursa l!g/m3 

PMtob Annual arithmetic mean l!g/m3 
24 hours l!g/m3 

Cubon monoxide 8 boursa ppm 
1 hour ppm 

Ozone 1 hour ppm 

Nitrogen dioxide Annual arithmetic mean ppm 
24 hoursa ppm 

Lead Calendar quarter l!g/m3 

Beryllium 30 days l!g/m3 

Asbestos 30days l!g/m3 

Heavy metals 30 days l!g/m3 

(tolal combiacd) 

Nonmetbane 3 hours ppm • 
hydroa rbo111 

. 

a Maximum concentration, not to be exceeded more than once per year. 

bParticles <10 11m in diameter. 

0.02 0.03 
0.10 0.14 

0.5 

60 
90 

110 
150 

so 50 
150 150 

8.7 9 
13.1 35 

0.06 0.12 0.12 

0.05 0.053 0.053 
0.10 

1.5 1.5 

0.01 

0.01 

10 

0.19 

crbe slandard is attained when the expected number of days per calendar year with maximum hourly average 
concentrations above tbe limit is sl. 

A-4 

, 

'II 

I 

~~ 
J 

J 

J 

J 

' 
' 
' "• 
' -
J 

-
-
-

~~ 

-
I 



II 

• • • • 

• , 
I 

• 
I 

I 

_:s A~ar."':cs '.-at:r.=:r ._accra:·:,-; 
Environmental Surveillance ~ 992 

Table A-4. Maximum Contaminant Levels (MCL.s) in the Water Supply for 
lat'lrganic Chemicals, Organic Chemicals, and Radiochemicats• 

Inorganic Chemical 
Contaminants 

Primary Standards 
Ag 

As 

8a 
Cd 

Cr 
F 
Hg 
N03 (as N) 
Se 

Pb 
Cu 

Secondary StJJndards 
a 
Cu 
Fe 
Mn 
504 
Zn 
rose 
pH 

MCL (m!YL) 
0.05 
0.05 

0.010 
0.05 

4.0 
0.002 

10 
0.01 

Action J.&vels (mrlLl 
0.015 
1.3 

250 
1 
0.3 
0.05 

250 
5.0 

500 
6.5-8.5 

Radiochemical 
Contaminants 

~1CL 
Gross alpbab 15 X lQ-9 J..LCi/mL 
Gross beta & photon 4 mrem/yr 
3H 20,000 x lQ-9 J..LCi/mL 
90Sr 8 x lQ-9 J..LCi/mL 
2_26Ra & 228Ra 5 X 10-9 J..LCilmL 

ScreeninK Limits 
Gross alpbab 5 x 1Q-9 J..LCi/mL 

( 5 pCi/L) 

Gross beta 50 x 10-9 J..LCi/mL 
(50 pCi/L) 
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Organic Chemkal ContamiDaots 

1 nsecticides: 
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Table A-4. (ConL) 

Endrin (1,2,3,4,10,10-bcxachloro-6, 7-epoxy-1,4,4a,5,6, 7,8a-octa hydro-1,4-endo, 
endo-5, 8-dimcthano napthalcne) 

Lindane (1,2,3,4,5,6-bexachlorocyclohexane, gamma isomer) 
Methoxychlor (1,1,1-Trichloro-2, 2-bis(p-metboxyphenyl] ethane) 
Toxaphene (ClO H10 C1s- technical chlorinated camphene, 67-69 percent chlorine) 

Herbicides: 
2,4-0, (2,4-Dichloropbenoxyacetic acid) 
2,4,5-TP Silvex (2,4,5-Tricbloropbenoxy-propionic acid) 
Total trihalomethanes (1THM) 

Other Orgamc Conlluninants: 
Benzene 
ViDyl Chloride 
Carbon tetrachloride 
1,2-Dichloroetbane 
Trichloroethylene 
1,1-Dicbloroetbylene 
1,1,1-Trichloroethane 
para-Dichlorobenzene 

Mkroblological Contaadunts 

Presence of total colifonns 
Presence of fecal colifonns or Escherichia coli 

aRefs. A8 and A9. 

MCL Cmg~L) 

0.0002 
0.004 
0.1 
0.005 

0.1 
0.01 
0.10 

0.005 
0.002 
0.005 
o·.oo5 
0.005 
0.007 
0.20 
0.075 

MCL 

5% of samples/month 
0 sample/month 

"See text for discussion of application of gross alpha MCL and gross alpha screening level of 
5 X 10-9 I'CilmL. 
<-Total dissolved solids. 
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Table A-5. Levels of Contaminants Detennined by the Toxicity 
Characteristic Leaching Procedure• 

Contaminant (mWL> 

Arsenic 5.0 

Barium 100.0 
Benzene 0.5 
Cadmium 1.0 
Cubon tetrachloride 0.5 
Chlordane 0.03 
Chlorobenzene 100.0 
Chloroform 6.0 
Chromium 5.0 
o-Cresol 200.0 
m-Cresol 200.0 
p-Cresol 200.0 

Cresol 200.0 

2,4-D 10.0 
1,4-Dichlorobenzene 7.5 

1 ,2-Dichloroetba ne 0.5 
1,1-Dichloroetbylene 0.7 
2,4-Diniuotoluene 0.13 

Endrin 0.02 

Heptachlor (and its epoxide) 0.008 

Hexachlorobenzene 0.13 
Hexachlorobutadiene 0.5 
Hexachloroethane 3.0 
Lead 5.0 

Lindane 0.4 

Mercury 0.2 

Methoxychlor 10.0 

Methyl ethyl ketone 200.0 

Nitrobenzeoc 2.0 

Pentachlorophenol 100.0 

Pyridine 5.0 

Selenium 1.0 

Silver 5.0 

Tetracbloroethy lene 0.7 

Toxaphene 0.5 
Trichloroethylene 0.5 
2,4,5-Trichloropbenol 400.0 

2,4,6-Trichloropbenol 2.0 

2.4,S-TP (Silvex) 1.0 

Vinyl chloride 0.2 

aRef. AlO, 
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Table A-6. Wildlife Watering Standards• 

Uvestock Contaminant 

Dissolved AJ 
Dissolved As 

Dissolved B 
Dissolved Cd 
Dissolved Cr( +3. +6) 

Dissolved Co 
Dissolved Cu 
Dissolved Pb 
TotalHg 
Dissolved Se 
Dissolved V 

Dissolved Zn 

226RJ, 228 Ra 

a Ref. AJI 
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Concentration (m!fL) 

5.0 
0.02 
5.0 
0.05 
1.0 
1.0 
0.5 
0.1 
0.01 
0.05 
0.1 

25.0 

30pCi/L 
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APPENDIX 8 

UNITS OF MEASUREMENT 

Throughout this report the International System of Units (SI) or metric system of measurements has been used, 

with some exceptions. For units of radiation activity, exposure, and-dose, US Customary Units (that is, curie [CiJ, 

roentgen [R), rad, and rem) are retained as the primary measurement because current standards are written in terms 

of these units. The equivalent Sl units are the be~uerel (Bq), coulomb per kilogram (C/kg), gray (Gy), and sievert 

(Sv), respectively. 
Table B-1 presents prefixes used in this report to define fractions or multiples of the base units of measurements. 

Scientific notation is used in this report to express very large or very small numbers. Translating from scientific 

notation to a more traditional number requires moving the decimal point either left or right from the number. If the 

value given is 2.0 x 1<P, the decimal point should be moved three numbers (insert zeros if no numbers are given) to 

the right of its presentloation. The number would then read 2,000. If the value given is 2.0 x 10-s, the decimal 

point should be moved five numbers to the left of its present loation. The result would become 0.00002. 

Table B-2 presents conversion factors for converting Sl units into US Customary Units. Table B-3 presents 

abbreviations for common measurements. 

Table B-1. Prefixes Used with Sl (Metric) Units 

Prefix Factor Symbol 

mega 1 000 000 or 106 M 

kilo 1 000 or 1<P k 
centi 0.01 or 10-2 c 

milli 0.001 or 10-l m 
micro 0.000001 or 10-6 J.l 
nano 0.000000001 or 10-9 n 

pico 0.000000000001 or to-12 p 

femto 0.000000000000001 or 1o-1s f 

atto 0.0000000000000001 or 10-18 a 
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Table 8·2. Approximate Conversion Factors for Selected SI ~fetric) Units 

\fultfply Sl (Metric) Unit 

UlsiUS (0 C) 
Centimeters (em) 
Cubic meters (mJ) 
Hec~res (ba) 
Gr2ms (g) 
Kilogn ms (kg) 
Kilometers (km) 
Liters (L) 
Meters (m) 
Micrograms per gnm (J.'g/g) 
Milligrams per liter (mg/L) 
Square kilometers (JtmZ) 

Bv 
I 

9/5 + 32 
0.39 

35.7 
2.47 
0.035 
2.2 
0.62 
0.26 
3.28 
1 
1 
0.386 

To Obtain 
US Customarv Unit 

I 

Fahrenheit (0 F) 
Inches (in.) 
Cubic feet (ftl) 
Acres 
Ounces (oz) 
Pounds (lb) 
Miles (mi) 
Gallons (gal.) 
Feet (ft) 
Paru per million (ppm) 
Paru per million (ppm) 
Square miles (mi2) 

Table B-3. Common Measurement Abbnviatlons and 
Measurement Symbols 

aCi attocurie 
ac ft acre feet 
Bq becqucrel 
Btu/yr British thermal unit per year 
ex/sec cubic centimeters per second 
cfm cubic feet per minute 
cfs cubic feet per second 
Ci curie 
cpm/L counts per minute per liter 
rcv1 femtocurie per gram 
ft foot 
gaL gallon 
in. incb 
kg kilogram 
kgiJa kilogram per hour 
L liter 
lb pound 
I bib pound per hour 
lin ft linear feet 
ml/s cubic meter per second 
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J,.LCi/L 
J,.LCi/mL 
J,.Lg/g 
J,.Lglml 
mL 
mm 
J..LM 
J,.Lmho/cm 
1-LR 
mCi 
mR 
mnd 
mrem 
mSv 
nCi 
nCildry 1 
nCi/L 
nglml 

pCi/dry 1 
pCi/g 
pCi/L 
pCiJml 
pCi/mL 
pg/g 
pglml 

PM to 
1-1m diameter) 
R 

S,.oro 
Sv 
sq ft (ftZ) 
TU 
> 
< 
:t 
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Table B-3. (Cont.) 

microcurie per liter 
microcurie per milliliter 
microgram per gram 
microgram per cubic meter 
milliliter 
millimeter 
micrometer 
micro mbo per centimeter 
micro roentgen 
millicurie 
milliroentgen 
millirad 
millirem 
millisievert 
nanocurie 
nanocurie per dry gram 
nanocurie per liter 
nanogram per cubic meter 
picocurie per dry gram 
picocurie per gram 
picocurie per liter 
picocurie per cubic meter 
picocurie per milliliter 
picognm per gnm 
picognm per cubic meter 
small paniculate matter (less tban 10 

roentgen 
standard deviation 
sievert 
square feet 
tritium unit 
greater tba a 
less thaa 
plus or minus 
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APPENDIXC 

DESCRIPTIONS OF TECHNICAL AREAS AND 
THEIR ASSOCIATED PROGRAMS 

I...oations of the technical areas (TAs) operated by the Li!bontory in Los Alamos County are shown in fig. II··t 
The main programs conducted at each oftbe areas are listed in this Appendix. 

TA-0, Town Site: The Laboratory bas about 116,000 sq ft of leased space for training, support, architectural 
engineering design. unclassified research and development, and the publicly accessible Community Reading Room 
and Bradbury ~cience Museum. DOE's Los Alamos Area Office is also located at the townsite. 

TA·%. Omega Site: Omega West Reactor, an8-MW nuclear research reactor, is loated here. It serves as a 
research tool by providing a source of neutrons for fundamental studies in nuclear physics and associated fields. 

TA-3, Con Area: In this main technical area of the Laboratory is the Administration Building that contains the 
Director's office and administrative offices and laboratories for several divisions. Other buildings bouse central 
computiilg facilities, the materials division. chemistry and materials science laboratories, and earth and space 
science laboratories, physia laboratories. technical shops, cryogenics laboratories, a Van de Gruff accelerator, the 
main cafeteria, and the Study Center. TA-3 contains about 50% of the Laboratory's employees and tloor space. 

TA-5, Beta Site: This site contains some physical support functions, test wells, several archaeological sites, and 
environmental monitoring and buffer areas. 

TA-6, T Mile Mesa Site: The site is mostly undeveloped and contains gas cylinder staging and vacant 
buildings pending disposal. 

TA-8, GT Site (or Aacbor Site West): This is a dynamic testing site operated as a service facility for the entire 
Laboratory. It maintains cap~bility in aU modem nondestructive testing techniques for ensuring quality of material, 
ranging from test weapons components to high-pressure dies and molds. Principal tools include radiographic 
techniques (xray machines with potentials up to 1,000,000 V and 1 24-MeV betatron), 11dio-isotope techniques, 
ultrasonic and penetraDl testing, and electromagnetic test methods. 

TA-9, ADchor Site Ealt: At tlUs site, fabrication feasibility and physical propenies of explosives are explored. 
New organic compounds an: investigated for possible use as explosives. Storage and stability problems are also 
studied. 

TA-11, K Sill: Facilities are located here for testing explosives components and systems, ·including vibration 
testing and drop tadag, under a variety of extreme physical environmenll. 1be facilities an: amnged so tbat 
testing may be c:omolled and ot.crved remotely and so tbat devices containing explosives or radioactive materials, 
as weU u thole c:oDIIining DOnhaz.ardous materials, may be tested. 

TA·14. Q Sit•: This dynamic testing site is used for running various tests on relatively small explosive charges 
for fragment impact tests, explosives sensitivities, and thennal responses. 

TA-15, R Site: This is tbe bome of PHERMEX (the pulsed high-energy radiognpbic machine emitting x rays) 
a multiple-cavity electron accelerator cap~ble of producing a very large flux of x rays for weapons development 
testing. It is alao bomc to DARHT (tbe dual-axis radiographic bydrotest facility), whole major feature is its intense 
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high-solution, dual-machine radiographic capability. This site is also used for the investigation of weapons 

functioning and systems behavior in non-nuclear tests, principally through electronic recordings. 

TA-16, S Site: Investigations at this site include development, engineering design, prototype manufacture, and 

environmental testing of nuclear weapons warhead systems. TA-16 is the site of the new Weapons Engineenng 

Tritium Facility for tritium handling in glove boxes. Development and testing of high explosives, plastics, and 

adhesives and research on process development for manufacture· of items using these and other materials are 

accomplished in extensive facilities. 

TA·ll. PajaritO Laboratory Site: Tbe fundamental behavior of nuclear chain reactions with simple, low

power ructors ailed critial assemblies is studied here. Experiments are operated by remote control and observed 

by closed<ircuit television. The machines are housed in buildings known as kivas and are used primarily to provide 

a controlled means of assembling a critial amount of fissionable materials so that the effects of various shapes, 

sizes, and configurations an be studied. These machines are also U.Sed as a large-quantity source of fission neutrons 

for experimental purposes. 

TA·ll, DP Site: This site has two primary research areas: DP West and DP East. DP West is concerned with 

chemistry research; DP East is the tritium research site. DP West is in the process of being vaated, and several 

structures are undergoing decontamination and decommissioning. 

TA·Z2, m Site: This site is used in the developmena of special detonators to initiate high-explosive systems. 

Fundamental and applied research in support of this activity includes investigating pbeoomena associated with 

initiatiq high explosives and research in rapid sbock·induced reactiona. 

TA-ll, Map.ziae Ana A: This is an explosives storage area. 

TA-33, BP Site: An old high-pressure, tritium handling facility located here is being phased ouL The National 

!Udio Astronomy Observatory's Very Large Baseline Amy Telescope is located at this site. 

TA-35, Tea Site: Nuclear safeguards research and developmclll, which are conducted here, are concerned with 

techniques for nondestructive detection, identiftcatioa, and analysis of fissionable isotopa. Research is done on 

reactor safety, laser fusion, optial scieuca, pulse-power systems. and bigh-encrgy physic:l. Tritium fabrication, 

metallurgy, ceramic technology, and chemical plating are alsa done bere. 

TA·~ Kappa Site: Pbeoomcna of expl01ives, such as detonation velocity, are invesdgated at this dynamic 

tesdng site. 

TA-37, Mapz'" Ana C: This ia an explosives storage site. 

TA-39, ADelle Cuyo• Site: The behavior of non-nuclear weapons is studied here, primarily by photographic 

techniques. lnvadptiona are also made inro various pbeoomenological aspecta of explolives, interactions of 

explosives, explolio• iDvolviq other materials, sbock wave physics, equadon state measurements, and pulsed· 

power systcma desip. 

TA-40, DF Site: This sire is used in tbe development ofspecial detona1011 to initiate hiaJI-explosive systems. 

Fundamental and applied research in support of this activity includes invesdgating pbcoomena associarcd with the 

physics of explosives. 

TA·•U, W Site: Personnel at this site engage primarily in engineering design and development of nuclear 

components, including fabrication and evaluation of test materials for wcapoM. 
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TA-43, Hea.ltla Resean:b l.abontory and Center Cor Bumaa ~nome Studies: Research performed at ib:s 

site includes stnu:tunl, molecular, and cellular ~diobiology, biophysics, mammalian radiobiology, mammaltan 

metabolism. biochemistry, aDd genetics. A large medical lib~ry is also located at this TA. 

TA-46, WA Sllll: Applied photochemistry, wbicb includes development of technology for laser isotope 

sepa12tion and laacr ellhaocement of chemical processes, is investigated here. The Sanitary Wastewater System 

Consolidation project bas been installed at tbe east end of this site .. Environmental management functions are also 

Joaced bere. 

TA-41, Radiochemistry Site: ubontory scientists and technicians at this site study nuclear properties of 

radioactive materials by using analytical and physical chemistry. Measurements of radioactive substances are made, 

and hoe cells are used for remote baodliq of radioactive materials. 

TA-49, Frijoles Mesa Site: This site is currently restricted to carefully selected functions because of its 

location Dt.lr BaDdclicr National Monument aDd past use in high~xplosive and radioactive materials experiments. 

TA·!O, Wute Mauaemeat Site: Personnel at this site have responsibility for treating and disposing of most 

industrial liquid a ad radioactive liquid waste received from ubontory technical areas, for development of 

improved methods of solid waste treatment, and for containment of radioactivity removed by treatment. 

TA-51, EDriroameatal R.eaRb Site: Rescarcb and experimental studies on tbe long-term impact of 

radioactive waste oo the environment and types of waste storage and coverings are studied at this site. 

TA·!Z. Reactor Developmeat Site: A wide variety of activities related to nuclear ~actor performance and 

safety a~ done at this site. 

TA-!3, Meso• Pbysla FadUty: Tbe Los Alamos Meson Physics Facility, a linear particle accelerator. is used 

to conduct research in aKu of basic physica, materials studies, and isotope production. Tbe Los Alamos Neutron 

Scattering Center, tbe Ground Test Accelerator, and the Proton Stonge Ring are a}so located at this TA. 

TA·54. Waste Disposal Site: The primary function of this site is radioactive solid and hazardous chemical 

waste manaFment and disposal. 

TA-!!, Plutoalu• FacUlty Site: Proces$ing of plutonium and research on plutonium metallurgy are done at 

this site. 

TA-!7, Featoa BUI Site: About 4.51an (28 mi) west of Loa Alamos on the southem edF of the Valles Clldera 

in tbe Jemez Mountaina, this is the location oC the Laboratory's Hot Dry Rock geothermal project. 

TA-!1: Tbia site ilrucrvcd for multi-usc experimental sciences requiring close functional ties to programs 

currently located 11 TA·l. 

TA-!9, Occu.-doul Realtb Site: Occupational health and safety and environmental management activities 

are conducted at this site. Emergency management offices are also located bere. 

TA-'0, Slgnaa Mesa: This area contains physical support and infnstruehlre facilities, including the Test 

Fabrication Facility and lUck Assembly and the Alignment Complex. 

TA41, East Jemez Road: This site is used for physical support and infnstruehlre facilities, including the 

sanitary landfill. 
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TA-•Z: This site is reserved for multi-use experimental science, public and corporate interface, and 
environmental research/buffer uses. 

TA-,3: This is a major growth area at the Laboratory with expanding environmentaVwaste management 
functions and facilitie$. This area contains physical support facilities operated by Johnson Controls Inc. 

T A·'-': This is tbe site of the untral Guard Facility. 

TA-6!: This undeveloped TA serves as an buffer from TA-18. 

TA-U: This site is used for conventional weapom (annor/anti-annor) research, computational modeling, and 
materials characterization. 

TA-67: This is a dynamic testing area that contains archaeological sites. It is designated for future mixed and 
low-level hazardous waste storage. 

TA-'1: This is a dynamic testing area that contains archaeological and environmental study areas. 

TA-6': This undeveloped TA serves as an environmental buffer for tbe dynamic testing area. 

TA-70: This undeveloped TA serves as an environmental buffer for the high-explosives test area. 

TA-71: This undeveloped TA serves as aa environmental buffer for the high-explosives test area. 

TA-7%: This is the site of the Protective Forces Training facility. 

TA· 73: This area is tbe Los Alamos Airport. 

TA-74, Otowi Tract: This large area, bordering San lldefomo Pueblo on tbe east. is isolated from most of the 
Laboratory and contains signifant coocentratioDS of archaeological sites and an endangered species breeding area. 
The site also contains water wells and future wellfields. 
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APPENDIX D 

Supplementary Environmental Background Information 

Table D-1. Hazardous Waste ~fanagement Facilities 
at Los Alnmos ~ationnl Laboratory 

Inclusion ia 
Part B Permit 
Application or Technic:al Ana/Bulldln! Facili!I Tr~ Interim Status• 

3-29b Container (2 Units) InterimS 3-102-llSA Container Closed 
14-35 08/00C (2 Units) Interim T 15-184b 08/00 Interim T ·. 
16, Area p Landfill Closure in Progress 16 08/00 (6 Units) Interim T 
16 Surface Impoundment Closure in Progress 16-88b Container InterimS 
16-1150 Incinerator Interim T 
21-6tb Container InterimS 
22-24 Container Closed 
35-85 Surface Impoundment Closure in Progress 
35-125 Surface Impoundment Closure in Progress 36-Sb 08/00 Interim T 
39-6 08/00 Interim T 
39-51 08/00 Interim T 
40, sos 08/00 Closure in Progress 
40-2 Container Closed 
50-1-60Ab Container Interim TS 
50-l-600b Container InterimS 
50-1-BWI'P Aboveground Tank Pemtitted TS 
50-37-USb Aboveground Tank (2 Units) InterimS 
50-37-USb Container InterimS 
50-37-117 Container Pemtitted S 
50-37-117b Container InterimS 
50-37-11Sb Container InterimS 
50-37-CAib Incinerator Interim T 
50-37-CAI Incinerator Permitted T 
50-69b Container InterimS 
50-69b Container InterimS 
50-114 Container Pennittcd S 

. 50-114b Container InterimS 
50-137d Container Pennitted S 
50-13Scl Container Pennitted S 
50-139cl Container Pennitted S 
50-14Qcl Container Pemtitted S 
53-166b Surface Impoundment InterimS 
53-166b Surface Impoundment InterimS 
53-166b Surface Impoundment InterimS 
54, Atea G Over Pit 33b Container InterimS 
54, Atea G undfill Closure in Progress 

0-1 
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Tecbnk:aJ Ana/BuUdlDg 

54, Area G Pad 1 b 

54, Area G Pad 2b 
54, Area G Pad 4b 
54, Area G Over Pit JOb 
54, Area G Shaft 14Sb 
54, Area G Shaft t46b 
54, Area G Shaft t48b 
54, Area G Shaft 14'1'» 
54, Area G Shaft 149b 
54,AreaH 
54, AreaL 
54, Area L Shaft J6b 
54, Area L Shaft 37b 
54, AreaL Gas CyJb 
54, Area L Gas Cyl 
54-Sb 
54-31 
54-32 
54-33b 
54-48b 
54-49b 
54-68 
54-69 
55, Near Bldg4b 
55-4b 
55-4b 
55-4b 
55-4b 
55-4b 
55-4b 

as • Storage; T • Treatmelll. 
bDesignatcs mixed waste uDiCL 
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Table D-l. (Cont.) 

FaciJity Type 

Container 
Container 
Container 
Container 
Container 
Container 
Container 
Container 
Container 
Landfill 
Aboveground Tank (4 Tanks) 
Container 
Container 
Container 
Container 
Container 
Container 
Container 
Container 
Container 
Container 
Container 
Container 
Container 
Container (3 Units) 
Tank (13 Tanks) 
Container 
Container 
Container 
Container 

C:OB/00 • opca bumiDifopea detonation. 
ctrbese uDill have DOl yet beea coMtrUcted. 

Inclusion in 
Part 8 Pennit 
Application or 
Interim Status• 

InterimS 
InterimS 
InterimS 
InterimS 
InterimS 
InterimS 
InterimS 
InterimS 
InterimS 
Closure in Progress 
Permitted T 
InterimS 
InterimS 
InterimS 
Permitted S 
InterimS 
Permitted S 
Permitted S 
InterimS 
InterimS 
InterimS 
Permitted S 
Permitted S 
InterimS 
InterimS 
Interim TS 
InterimS 
InterimS 
Interim TS 
InterimS 
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• EPA 
Ideo tiflca· 

• tion No. 

OlA 

• 02A .. .. 03A 

.. 04A 

051 

• OSA 

06A 

07A 

• 128 

• s 

• 

• 

Table 0·2. Types of Discharges and Parameten ~fonitored at 
the Llborotory under ~'PDES Permit ~~100283!! 

Number of Sampling 
Type of Discharge Outfalls \fonitoring Required Frequency 

Power plant 1 Total suspended solids, free \1onthly 
available chlorine, pH, flow 

Boiler blowdown 2 pH, total suspended solids, Weekly 
flow, copper, iron, phosphorus, 
sulfite, total chromium 

Treated cooling water 31 Total suspended solids, free Weekly 
available chlorine, phosphorus, 
pH, flow 

Noncontact cooling 45 pH, flow Weekly 
water 

Radiolctivc waste 1 ~onia,cheDticaloxygea Weekly 
treatment plant demand, total suspended solids, 
(TA·50) cadmium, chromium. copper, 

iron. lead, mercury, zinc, pH. 
flow 

High explosives 18 Chemical oxygen demand, pH. Weekly 
wastewater flow, total suspended solids 

Photo waste water 14 Cyarude, silver, pH, flow Weekly 

Asphalt Plana 1 pH, total suspended solids, Quarterly 
chemical oxygen demand, oil 
and grease 

Printed circuit board 1 pH, chemical oxygen demnd, Weekly 
total suspended solids, iron. 
copper, silver, flow 

Sanitary wastewater 2 BiocheDticaJ oxygen demand, Variable frequency, 
flow, pH, total suspended solids, from three per month 
fecal coliform bacteria to once quarterly 

D-3 
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Table 0-3. Limits Established by SPDES Penn it NM0028355 ror Sanitary Outrall Discharges 

Pennit 

Discbanze Dtegory Parameter 

OlS TA-3 Treatment Plant 801)1 

TSSb 

Fecal colifonn bacteria 

OSS TA-21 Package Plant 

1 Biochemical oxygen demand. 
lri'otal suspended solids. 

pH 

BOD 

TSS 

pH 

Daily 
Avera!Ze 

30.0 
225.2 
30.0 

225.2 
1,000.0 

6-9 

lOO.OC 
12.SC 

lSO.OC 
12.SC 

S.S-ll.SC 

Daily L' nit of 
\fa xi mum \feasurement 

45.0 mg/L 
N/A lb/day 
45.0 mg/L 
N/A lb/day 

2,000.0 org/100 mJ 
6-9 standard unit 

175.0C mg/L 
N/A lb/day 

200.QC mg/L 
N/A lb/day 

5.5-u.sc standard unit 

Clnterim cmuent limitations in effect pursuant to Federal Facilities Compliance Agreement (FFCA) dated 

November 22. 1991. 
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~ 
Table o..a. :'~{FOES Penn it Monitoring of Emuent Quality at 

Sanitary Sewage Treatment Outfalls, l99Z• 

'~ 
Discharge ~umber of 
Location (Outfall) Permit Parameters Deviations 

TA-3 (01S) BOOb 0 ,, rssc: · 0 
Fecal colifonn bacteria 0 
pH 16.0 

lit 
TA-9 (02S) BOD 0 

TSS 0 
pH 0 

IL 
TA-16 (03S) BOO: 0 

TSS 0 
pH 0 

" 
TA-18 (045) BOO 0 

TSS (90)d 0 
pH 0 

• TA·21 (055) BOO 0 
TSS 0 
pH 0 

" 
TA-35 (lOS) BOO 0 

TSS (90) 0 
pH 0 

f TA-41 (065) BOO 0 
TSS 0 
Fecal colifonn bacteria 0 
pH 0 ,_ 

TA-46 (075) BOD 0 
TSS 0 
P!f 0 , TA-46 (125) BOO 0 
TSS 0 
pH 0 

I~; TA-53 (095) BOO 0 
TSS (90) 0 
pH 0. 

~~ •Limits set by the NPOES pennit are presented in Table 0-3. 
bBiochcmical oxygen demand. 

II- <:Total suspended soUds. 
dJntcrim limit of 90 mw't granted by the Environmental 

Protection Agency (EPA). 

" ~. 
I·"~ ,. 
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Table D-S. Limits Established by NPDES Permit NM0028355 

~ for Industria! Outfall Discharges 

Penn it Daily Daily l: nit of -Discharge Category Parameter Average :\faxlmum \feasurement 

OlA Power plant TSS1 30.0 100.0 mg/L -Free a 0.2 0.5 mg;L 

pH 6-9 6-9 standard unit 

02A Boiler blowdown TSS 30 100 mg/L -Fe 10 40 mg;L 
Cu 1 1 mg;L 
p 20 40 mg/L -so3 35 70 mg/L 
Cr Reportb Report mg/L 
pH 6-9 6-9 standard unit ~ 

03A Treated cooling water TSS 30.0 100.0 mg/L 
Free a 0.2 o.s mg/L ~ p 20.0b 40.QC mg/L 

04A Noncontact cooling water pH 6-9 6-9 standard unit ~ 
OS 1 Radioactive waste coed 94.0 156.0 lb/day 

~ treatment planll TSS 18.8 62.6 lb/day 

Cd 0.06 0.3 lb/day 

Cr 0.19 0.38 lb/day 

Cu 0.63 0.63 lb/day 

~ Fe 1.0 2.0 lb/day 

Pb 0.06 0.15 lb/day 

Hg 0.003 0.09 lb/day 

~ Zn 0.62 1.83 lb/day 

pH 6-9 6-9 standard unit 

OSA High explosive COD 150.0 250.0 mg/L ~ 
TSS 30.0 45.0 m,yL 

pH 6-9 6-9 standard unit 

--06A Photo waste CN 0.2 0.2 mg/L 

Ag o.s 1.0 mg/L 

--pH 6-9 6-9 standard unit 

II 

~ 

II 
D-6 

• 



,,~ 

.. ~~~ .. 
Ill ._ 
Ill 
6 

DlschaT Category 

07A Aspbalt Plant 

Penn it 
Parameter 

coo 
TSS 

O&OC 
pH 

128 Printed circuit board COD 

a'J'otal suspended solids 

TSS 
Fe 
Cu 

Ag 
pH 

Table D·5 (Coot.) 

Daily 
Average 

125.0 
30.0 

100.0 
6-9 

1.9 
1.25 
0.05 
0.05 

Report 
6-9 

bEffluencs are reponed to EPA but are not subject to limits • 

Daily 
\faximum 

115/. 

45.0 
100.0 
6-9 

3.8 

2..5 
0.1 
0.1 

Report 
6-9 

crnterim effluent limitations in effect pursuant to FFCA dated November 22, 1991. 

dCOD • chemical oxygen demand 

eo&G • oil and grease 

!( 0-7 

' .. ' . ~:" .. , 
~ •'' 

rnit of 
\feasurement 

mg!L 
m~L 

standard urtit 

lb/day 
lb/day 
lb/day 
lb/day 
lb/day 
standard unit 
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TableD·'· :"ff>DES Permit ~fonitoring of Emuent Quality at Industrial Outfalls, 1992 • 

0' 
~umber of 

Discharge Outfall ~umber or Permit ~umber of R.lnge or Outfalls with 

Category ~o. Outfalls Parameter Deviations Deviations Deviations ·-Power plant OlA 1 TSSb 0 0 
Free Cl 0 0 -pH 0 0 

Boiler blowdown 02A 2 pH 3 9.3-9.4 1 Jl TSS 3 128.0-155.0 2 
Cu 0 0 

Fe ·o 0 Jl p 0 0 

so3 0 0 

Cr 0 0 • Treated cooling 03A 38 TSS 0 0 

water Free a 3 0.6-15.4 3 • p 5 5.8-7.7 4 

pH 1 2.8 1 

Noncollllct 04A 52 pH 0 0 

~ cooling water 

Radioactive waste 051 and 2 cooc 0 0 

treatment plane 050 TSS 0 0 

Cd 0 0 -Cr 0 0 

Cu 0 0 

Fe 0 0 

Pb 0 0 - -Hg 0 0 

Zo 0 0 

pH 0 0 -High exploaive OSA 21"" COD 1 1,64Q.Ocl 1 

TSS 0 0 -pH 2 5.4-9.5 2 

-
II 
~ 
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Table D-6. (Cont.) 

:o-.:um~r nf 
D~cbarge 

Category 

Outfall ~umber or Permit ~umber or Ran!Je or Outfalls with 
So. Outfal~ Parameter Deviations Deviations Deviations 

Photo waste 

Printed circuit 
board 

06A lJ 

128 

130 

CN 
Ag 

TSS 
pH 

pH 
COD 
Ag 
Fe 
Cu 
TSS 

aumits set by the NPOES permit are presented in Table 0-S. 
bTotaJ suspended solids. 
CCbemicaJ oxygen dem~nd. 

2 0.46-0.49 
0 

0 
0 

0 
0 

·o 
0 
0 
0 

d"J'bis exceedance, experienced on September 16, 1992, was caused by a breakthrougb of activated 
carbon filters. The filters were subsequentJy replaced. Other upgrades in the treatment system 
have been ordered. 

TableD-7. Fedenl FacUlties CompUaaee Agnemeat aad Admalstradve Order: 
Schedule forUpgndla1 the Laboratory's Wutewater Outfalll 

Outfalls Date 

OUI/all OSA (HE Wastft'at•r Trtatm•m) 
Complete concephlll design report July 1992 
Complete design criteria June 1993 
Begin liae item project January 1994 
Complete Title I desip July 1994 
Complete Title n daip July 1995 
Advertisemelll of coDStructioa August 1996 
Award of co..anctioa contllct October 1996 
Constructioa completioa September 1997 
Achieve compti111ce wilJI final pei"'Dit limits October 199'1 

Wast• Stra~m ld•lllif.cation and CluJITict•ri:Alion 
Completion of wasre stream final report March 1994 
Complete 25% corrective actions Sep&ember 1994 
Complete SO% corrective actions' ·September 1995 
Complete 100% corrective actions September 1996 
Achieve compliance witb permit limitations October 1996 

.. ... D-9 

Status or 
TarptDate 

Completed 
June 30, 1993 
January 31, 1994 
July 31, 1994 
July 31, 1995· 
August 31, 1996 
October 31, 1996 
September 30, 1997 
October 31, 1997 

Mardl31, 1994 
September 30, 1994 
September 30, 1995 
Sepeember 30, 1996 
October 31, 1996 

2 
0 
0 
0 

0 
0 
0 
0 
0 
0 
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Table D-8. Locations or Air Sampling Stations• ~] 
Sew Mexico State Plane Coordinates -Statio• Sorthing Easting 

Rtgioll4l (28-44 km) 

~ 1. Espanola 1819247.9 54436954 
2. Pojoaque 1770753.2 564196.6 
3. Santa Fe 1698592.5 297029.1 

Ptrim•t•r (0-4 /em) ~ 4. Bamna School 1783276.3 490540.6 
5. Ark.ansas Avenue 1783435.0 472030.6 
6. 48th Street 1176555.5 476714.3 

~ 7. Shell Station 1775843.3 483461.3 
8. McDonald's 1774932.1 485435.1 
9. Los Alamos Airport 1776244.0 492348.4 

~ 10. East Gate 1773917.6 498437.5 
11. Well PM-1 1768256.6 507326.5 
12. Royal Crest Trailer Park 1172809.5 485105.5 
13. White Roek- Pii\on School 1754709.8 511035.6 

--14. Pajarito Acres 1743891.3 512275.3 
15. White Rock Fire Stadon 1756934.4 513175.6 
16. White Rock Cburcb 

~ of the Nazareac 1754506.1 508400.5 
17. Bandelier National 

Monument 1739541.6 495304.8 

~ 18. Nortb Rim (non-active) 

On SQ SIIJtiotu, Colllrolktl Ana 
19. TA-21 DP Site 1773715.6 494734.2 

~ 20. TA-21 Area B 1774828.5 491772.0 
21. TA-6 1771795.4 471440.1 
22. TA-53 (I.AMPF) rn1895.6 495063.1 
23. TA-52 Beta Site 1767650.1 492181.5 ~ 24. TA-16 S Site 1764329.7 468060.8 
25. TA-16-450 1760923.5 469442.7 
26. TA-49 1756028.7 479579.8 

~ 27. TA-54Alea G 1757907.9 503080.9 
28. TA-33 HP Site 1740552.3 497858.9 
29. TA-2 Omcp Site 1770682.3 495062.9 

~ 30. Booster P-2 1762897.1 495802.5 
31. TA·3 1773116.5 478357.4 
32. TA-48 1774935.5 480119.8 
00. TA-59 OHL 1770897.2 480387.6 ~ Wa.su Sil• Slllliotu, COIIII'oll6tl Area 
33. Area.AB 1755216.2 485590.5 
34. Area G-1 NE Comer 1757855.5 504906.8 ~ I 35. Area G-2 Soutb Fence 1757153.7 501450.2 
36. Area G-3 Gate 1758458.7 501560.4 ,.,J 37. Area G-4 H20 Tank 1756065.1 505642.7 

L 

aSee Figure IV -4 Cor stadon !cations. 
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Table D-9. Annual and Quarterly Wet Deposition Statistics for 1990 and 1991 

Quarter 
1990 First Second Third Fourth Annual 
Field pH 

Log Mean 5.2 5.1 5.0 5.3 5.1 Minimum 4.4 4.4 4.6 4.8 4.4 Maximum 6.0 5.6 5.6 5.6 6.0 

Quarter 
1991 Flnt Second Third Fourtb AnnuaJ 
Field pH 

LogMeaa 6.2 4.7 4.9 5.0 5.5 
Minimum 4.7 4.5 4.7 4.8 4.5 
Maximum 6.7 4.8 5.1 5.1 6.1 
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Table 0·10. l..Dcatioos of Surface Water Sampling Stations• 

~ Latitude l..Dngitude 
or Northing or Easting ~fap 

Statioa Coordinateb Coordinateb Designation• 

Jl OFF-SITE STATIONS 
REGIONAL STATIONS 

Rio Chama at Cbamita 30°05• 106°07" Cbamita • Rio Grande at Embudo 36°12" 105°58" Embudo 
Rio Grande at Otowi 1 773 000 532 300 Otowi 
Rio Grande at Cochiti 35°37" 106°19. Cochiti 
Rio Grande at Bernalillo 35°17• 106°36" Bernalillo • Jemez River 35°40" 106°44" Jemez 

PERIMETER STA nONS • Radiotlctiv• £/fllunl RlkGM .A.na 
Acid-Pueblo Caayou 

Acid Weir 1 778 741 484 214bl 49 

Pueblo 1 1778817 484 16Sbl so ~ Pueblo 2 1776803 495 013bl 51 
Los Alamo. Caayoa 

los Alamoa at Rio Gnnde 1773 ()()() 532JOObl 3 

~ Otla.r.A.na 
Guaje Canyoa 1794000 4716()()b2 8 

Los Alamoa Reservoir 1777 200 4686()()b2 7 

Mortandad at Rio Grande 1 756 595 523 6J8b3 38 ~ Pajarito at Rio Gnnde 1747 532 516 71Sb3 35 

Frijoles at Park Headquarters 1737929 494,140b3 9 

' Frijoles at Rio Gnade 1729 494 499 198b3 37 

ON-SITE ST.A. TIONS 
Radioactiv• £/fllunl R1ktJM .A.na 

Acid-Pueblo Caayou ~ Pueblo 3 1774826 506 429bl 52 

Pueblo at SR 502 1771862 512 695bl S27 

DP-Los Alamos Caayou 

~ DPS-1 1774 796 493 08tbl 51 
DPS-4 1773 228 497 25Sbl 58 

Monaadad Caayoa 

~ GS-1 1770230 486 S02bl 68 
Otla.rArra 

Canada del Buey 1766666 491631bl 46 
Pajarito Caayoa 1759 676 497 730 47 ~ Water Caayoa ac Beta 1 757 513 485 058 48 
Saadla Caayoa 

SC:S·l 1773 872 480 97Sbl 65 

~ SC:S-2 1 771081 492 581bl 66 

SC:S-3 1770 207 495 6S5bl 67 

Ancho at Rio Grande 1735 497 509 307b3 36 

aoff-site regional surface water sampling locations are sbown in Figure Vl-5; off-site perimeter ~ 
and on-site sampling locations are givea in Figure IV-6; 
bNew Mexico State Plaac Coordinates, NAD27. ., blCoordinate measured by professional land surveyor. 

b2Coordinate measured by Global Positioning System (GPS) instrument. estimated accuracy 
:2 to 5 m. 

b3Coordinate scaled from map, estimated accuracy :100m. 
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Table D-11. Locations of Sediment Sampling Stations 

Latitude Longitude 
or :"{orthing or Easting -'lap 

Station Coordinate Coordinate Designation• 
OFF-SITE STATIONS 
REGIONAL STATIONS 

Cbamitab 36°05" 106°07" Cbamita 
Embudob 36°12" 106°58" Embudo 
Rio Grande at Otowib 35°52" 106°08" Otowi 
Rio Grande at Sandiac 1758925 525014 Sandia 
Rio Grande at Pajaritoc 1747532 516715 Pajarito 
Rio Grande at Water: 1741139 514154 Water 
Rio Grande at Ancboc 1735497 509307 Ancbo 
Rio Grande at Frijolesc 1729494 499198 Frijoles 
Rio Grande at Cochitib 35°37" 106°19" Cochiti 
Rio Grande at Bemalillob 35°17" 106°36" Bernalillo 
Jemez R.iverb 35°40" 106°44" Jemez 

PERIMETER STATIONS 
Radioacdw Efflu•nl Rd~GM Ar•a.r 

Add-Pueblo Caayoa 
Acid Weir" 1778741.5 484213.6 22 
Pueblo 1d rns817.4 484165.4 23 
Pueblo zd 1n6so2.s 495013.5 24 

DP·Los Alamos Caayoa 
Los Alamos at Totavi 1772357.9 519683.8 36 
Los Alamos at LA-2d 1777157.0 526680.1 37 
Los Alamos at Otowi 1774114.9 531709.9 38 

Otlur CilnJOIU 
Guaje at SR-502 1777366.5 525674,0 12 
Bayo at SR-502 1774361.7 522361.8 13 
Sandia at Rio Grandee: 1758925 525014 Sandia 
Canada Ancba 
at Rio Grande NtA• N/A Canada Ancba 

Pajarito at Rio Grandee: 1747532 516715 Pajarito 
Frijoles at National Monument .. .;..io~ e":: 

Headquarte11 1737929.3 494139.8 21 
Frijoles at Rio Gnndc'l 1729494 499198 Frijoles 

Mortaadad Cuyoa oa S.. Ddefoaso Laads 
Mortalldad A-6 N/A N/A A-6 
Mortaadacl A·7 N/A N/A A-7 
Mortaadad A-8 N/A N/A A-8 
Mortaadad at SR-4 (A-9)4 1763782.7 509436.7 15 
MortaDdacl A·lO N/A N/A A-10 
Mortandad II 
Rio Grande (A·ll)b 1756595 523638 Mortandad(A-11) 
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Table D-11. (Coot.) 

Latitude Longitude 

or Northing or Easting 

Station Coordinate Coordinate 

ON-SITE STA110NS 
RaJioacti~ EJ!Iu•lll Rd6au Arta 

Acid-Pueblo Caoyoa 
Hamilton Bend Springd 1775857.4 502232.8 

Pueblo Jcl 1TI4826.4 506425.0 

Pueblo at SR-5()24 1771862.0 512694.7 

DP-U. Alamos Cuyoa 

DPS-1" 1774796.3 493080.9 

DPS-4" 1773227.8 497258.4 

Los Alamaa at Bridge" 1ns55o.s 478015.5 

Los Alamoa at LA0-1 cl 1773884.4 489162.8 

Los Allmoaat GS.tcl 1770827.3 507906.9 

Los Alamoa at LA0-3cl 1773012.4 497803.4 

Los Alamaa at LAQ-4.Scl 1772073.7 503410.1 

Los Allmaa at SR-4" 1771473.8 511651.0 

Mortudad Cayo• 
Mortandad neu 
CMR Buildiq4 1772092.7 479491.8 

Mortandad west ofGS-1 N/A N/A 

Mortaacbd at GS-1cl 1770229.5 486502.2 

Mortandad at MCO-Scl 1769482.7 492212.1 

MortaJ1CUd at MC0-7cl 1768419.6 494306.2 

Mortandad at MC0-94 1768309.1 497813.6 

Mortandad at 
MC0-13 (A·S)cl 1767168.7 501051.6 

Otlur Can101U 
Sandia at SR-4cl 1767568.8 507558.5 

Canada del Buey at SR-4' 1756281.4 511459.2 

Pajarito at SR-44 1754333.2 508284.8 

Potrillo at SR-44 1751097.4 505375.0 

Fence at SR-4 1751220--' 505153.7 

Water at SR-4cl 1749965.7 500428.6 

Indio at SR-4 1747798.3 501075.1 

Ancbo at SR-4 1741156.4 500015.5 

Water at Rio OtaadeC 1741139 514154 

A.ncbo It Rio Cinadc'l 1735497 509307 

· Cbaquehiu at RJo Qnadcc 1733012 502768 

SoliJ Rllllioacdw W&tN Mt~lllll•m•lllAna 

Area G, TA·W 
G-1 
G-2 
G-3 
G-4 
G-5 
G-6 

·. 

1757654.9 
1757160.7 
1756706.5 
1756643.1 
1756592.8 
1756494.6 

1. :· 
( .. \ •. 
t;'·"' .. 

501645.5 
502094.9 
503162.6 
503955.1 
504153.1 
504786.9 
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~tap 

Desi&!!ation• 

25 
26 
27 

28 
29 
30 
31 
32 
33 
34 
35 

39 
40 
41 
42 
43 
44 

45 

14 
16 
17 
18 
46 
19 
47 
20 

Water 
Ancbo 

Chaquebui 

G-1 
G-2 
G-3 
G-4 
G-5 
G-6 
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Table D-11. (CooL) 

Latitude 
or ~orthiag 

Statio a Coordinate 

Ana G, TA-54° (CooL) 
G-7 1757361.2 
G-8 1757539.2 
G-9 1758521.8 
AnaAB, TA-4f0 
AB-1 1775633.2 
AB-2 1755169.0 
AB-3 1755569.9 
AB-4 1755640.2 
AB-4A t755n3.2 
AB-5 1754799.9 
A.B-6 1754684.8 
AB-7 1754417.4 
AB-8 1754383.4 
AB-9 1756396.7 
AB-10 1154541.5 
AB-11 1752019.9 

1Sedimcnt sampliqlocations in Figures IV-8 and IV-9. 
bt.aritudc/l..oqitudc «Uta from US Geological Survey (USGS). 
CCoordinate «Uta from GPS, estim1tcd accuracy 2:2 to 5 m. 
<~Coordinate «Uta from stallCUrd land survey. 
eNot available. 
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Longitude 
or Eastiag 
Coordinate 

505155.7 
506507.4 
5052.36.2 

484290.4 
485200.5 
4852.38.6 
486640.9 
486638.4 
485631.3 
485643.4 
485583.5 
484698.5 
488195.0 
488279.6 
488479.1 

~lap 
lnsignatlon• 

G-7 
G-8 
G-9 

AB-1 
AB-2 
AB-3 
AB-4 

AB-4A 
AB-5 
AB-6 
AB-1 
AB-8 
AB-9 

AB-10 
AB-11 
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Table D-12. Location and Description of Soil Sampling Stations 

Latitude Longitude 
or Northing or Easting 

Station Coordinate Coordinate 

RtgioMI Soils 
0 0 

Rio CJumab 36 OS' 106 07' 
Embudob 

0 0 

36 12' 105 58' 
Otowib 

0 0 

35 52' 106 08' 
Near Santa Cruzb 

0 0 

35 59' 105 54' 
Cochitib 

0 0 

35 37' 106 19' 
BemaliJlob 

0 0 

35 17' 106 36' 
Jemezb 

0 0 

35 40' 10644' 

Ptrimd6rSoih 
L.A. Sportsman Qub 1788074.0 496249.0 
Nonh Mesa~: 1780010.3 490085.7 

Near TA-8 (GT Site) 1nt742.o 470821.0 

NearTA-49C 1752276.0 489350.8 

White Rock (east)C 1758239.4 514872.4 

TsankawiC 1768048.2 507740.9 

o,.-sil• soa. 
TA-21 (DP Site )I: 1n4927.1 491022.1 
EastofTA·53C 1773526.6 486055.2 

TA-50 1769486.5 486145.8 

Two-Mile Mesa 1769432.4 476142.2 

East of TA-54C 1757820.7 504918.6 

R-Site Road East 1761861.2 485618.9 

Potrillo Drivel: 1751838.6 490581.7 

S-Site (T A·l6)b 1759266.8 478624.5 

Near Test Well DT-9C 1752276.0 489350.8 

NearTA-33° 1740744.1 498243.9 

aSoil sampling locations are given in Figures IV-8 and IV-11. 
butitudell.ongitude data from USGS. 
CCoordinate data from standard land survey. 
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Description of 
\lap Nearby LA.~L 

Designation• Contaminant Sources 

Cham ita 
Embudo 
Otowi 
Santa Cruz 
Cochiti 
Bernalillo 
Jemez 

S1 
S2 
SJ 
S4 Inactive Waste Site 
S5 
S6 

S7 Pu/Cbem. Research 
S8 LAMPF Accelerator 
S9 R.ad. Water Treatment 
S10 Main Technical Area 
Sll R.ad. Disposal Site 
S12 PHERMEX Accelerator 
Sl3 HE Detonation 
Sl4 HE Res.; lH Facility 
S15 Inactive Waste Site 
S16 Ex lH Facility 

• 
~ 

• 
• 
• 
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Table D-13. Locations of Beehives• 

~orthinf' 

OFF -SITE STATIONS, UNCONTROLLED AREAS RegioMI (28-44 /em) 
San Pedro 
Pojoaque 
San Juan 

1809664.111 
1783159.441 
1839089.577 

ON .SITE STA. TIONS, CONTROLLED AREAS 
2. TA-5 1768416.067 
3. TA-8 1768539.659 
4. TA-9 1765971.113 s. TA-15 1765802.436 
6. TA-16 1758766.096 
7. TA-21 rn4400.S89 
8. TA-33 1740570.164 

10. TA-49 175 1354.820 
11. TA-50 1770129.362 
12. TA-53 1770340.109 
13. TA-54 1757000.077 

Ea.stingb 

554217.954 
568681.063 
548510.294 

494776.600 
469339.373 
412725.585 
472882.859 
468362.902 
493945.945 
498738.650 
48sm.os9 
484363.401 
499720.283 
503475.736 

a Approximate locatio• oC off-site regional be hives are presented in Figure IV-13; on-site beebives are presented in Figure IV-14. 
bNew Mexico State Plane Coordinates • 
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Table D·l-'· TA-6 Tower Variables. 

Wind 

U horizontal wind speed (m/s) at z = 11.5, 23, 46, an.d 92 m 

6 

w 

1 empcrature 

au 
u
Urnx 
tmx 
Umxt 

.tmxt 

standard deviation of wind speed 

24-h mean wind speed 

maximum gust in in a 24-h period 

time of the maximum gust 

maximum l·min gust at z = ll.S m in a 24-b period 

time of the 1-min gust 

horizontal vector wind direction (deg) at z = ll.S, 23, 46, and 92 m 

standard deviation of wind direction 

direction of the maximum gust 

direction of the maximum 1-min gust at z = 1l.Sm 

vertical wind speed (m/s) at z = 11.5, 23, 46, 92 m 

friction velocity squared (m2;s2) at z = 11.5 m; toward the surface is positive 

u; • ~ 
Atmospheric State 

1 air temperature (•q at z = 1.2, ll.S, 23, 46, and 92 m 

1mx 
tmx 
1mn 
tmn 

maximum temperature at z ,. 1.2 m in a 24-h period 

time of the maximum temperature 

minimum temperature at z = 1.2 m in a 24-b period 

time of the minimum temperature 

T air temperature fluctuatiou measured by a thermocouple at r • 11.5 m 

dew poilU temperature (•q at z • 1.2 m 

1 d • C(VP(h,SVP(1,h))), where VP and SVP are the vapor pressure 

and saturation vapor pressure and h is the relative humidity 

24-b mean value 

maximum dew point temperature in a 24-b period 

minimum dew point temperature in a 24-b period 

Ts soit' temperature (•q at z = ·10 em 

• 
01 

• 
II 

II 

II 

II 

II 

II 

I 

I 

I 

I 

I 

~ 
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Table D-l·t !Cont.) 

h relative humidity (%)at z = 1.2 m 

Tl 24-h mean relative humidity 
lrmx maximum relative humidity in a 24-h period 
hmn minimum relative humidity in a 24-b period 

q' absolute humidity fluctuations (g water/m3 of air) at z = 11.5 m 

Atmospheric Pressure 

p pressure (mb) at z = 1.2 m 

r 

Pmx 
Pmn 

maximum pressure in a 24-b period 
minimum pressure in a 24-b period 

Pncipitatioa 

total precipitation in 15 min (in./100), water equivalent wben snow; logged 
as ·1 for a trace. 

A 

r total precipitation in a 24-b period 

Surface Energy Excban1e 

Radiation Flux DeliS ilia 

K+ incoming solar radiation flux (Jt//m2) at z = 1.5 m; toward the 
surface is positive · 

Kt reflected solar radiation at z • 1.5 m; away from the surface is positive 

Lt 

A 24 
Kt • I Kt dt 

incollliqlongwave radiation flux (W/m2) at z = 1.5 m; toward the 
surface is positive 

A 24 
L+ =I L+ dt (kW h/m2) 

outgoing longwave radiation flux at z = 1.5 m; away from the surface is 
positive 

A 24 
Lt = f Lt dt 
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Table D-14. (Coat.) 

net aU-wave radiation f'N/m2) at z = 1.5 m; toward the surface is 

positive 
Q• • L++ Lt+ K++ Kt 

Heat Flux De1Uili4s 

ground heat flux (W/m2) at z = • 1 em; away from the surface is 

positive; the heat stonge term is neglected 

" 24 
Qg • I Qg dt (kW blm2) 

sensible beat flux f'N/m2) at z • 11.5 m; away the surface is positive 

Ob • 1.08cppw'l"" + O.lQe, when: cp is the specific heat 

of air at constant presaura- (• 1 J/g • K at to•q 

latent beat flux (.Jr//m2) at z • 11.5 m; away from the surface is 

positive 
Qe • L w'q', when: L is the specifiC beat of vaporization 

of water (• 2480 J/g) 

" 24 
Qe = I Qe dt (kW blm2) 

• 
• • 
II 

• 
II 

II 

II 

l 
II 

II 

II 

II 

II 
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Table D-15. :\feteorological Variables Measured by tbe Existing Tower Setwork 

I Variable 

~ .~:, ~v· ~v+ ~v v+ v 
~ ~ ·,o ~.,. ~ 'Co ~ ~ ,.-.. 

..$>~ ~\) ·s.~ ~~ "~ c.~ "~ ~ "( ~ ...; (,'> ·~'- ·~~ .~ • .,<> "~ ~ ~~ ~.;) ~~ 
~\)~"& ~j':~ .. ~::~~~~~,:~~~~,c.~~~~,.,~~Q~ ~:~_,.,#: 

92 " " 
46 " X 

TA-6 23 " X 

(%,%65) 12 X " " " " 
~ 1 X X X " X " 
<0 " X 

46 X X 

TA-49 23 " X 

(%,146) 12 " X 

1 X " X X 

<0 " " 
46 X ··x 

TA-!3 
23 X X 

(2.139) 
12 X X X X 

1 X X X X X X 

46 X X 

TA·n' 23 X X X X X 

(1,9H)- 12 X X X " " 
1 X X X X X X 

<0 X X 

a In m above sealevel. 
b Levels are nominal heights above the ground in meters. 
c Horizontal wind direction and speed; vertical wind speed for levels a 4 m. 
d Incoming and outgoing sbort-wave and long-wave radiation. 
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Table D-16. Summary of Selected Radionuclides 
Haif-Ufe Information 

:'iuclide 

3H 
7Be 
uc 
13N 
lSQ 

22Na 
32p 

401{ 
41A.r 

54Mn 
56Q, 
s1eo 
saeo 
60Q, 
75Se 

s.ssr 
89sr 
90Sr 
131{ 

134Cs 

137es 

Z34U 
23.su 
238U 
238pg 
239pg 
240pg 
24lpg 

241Am 

Half-Ufe 

12.3 yr 
53.4 d 
20.5 min 
10.0 min 

122.2 s 
2.6 yr 

14.3 d 
1,277,6oo;ooo yr 

1.83 b 
312.7 d 
78.8d 

270.9 d 
70.8d 
5.3 yr 

119.8 d 
64.8d 
50.6d 
28.6 yr 
8d 
2.06yr 

30.2 yr 
244,500 yr 

703,800,000 yr 
4,468,000,000 yr 

87.7 yr 
24,131 yr 

6,569 yr 
14.4 yr 

432yr 

NOTE: For tbe ball-life of the principal 
airborne activation products, see 
discussion on page V-2. 
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Table D-17. Dose Conversion Factors for Calculatlng Internal Doses • 

lnlullalion 
EDE 

IUdionuclide (rem/'-'Ci Intake) 

3H 6.3 X lQ-j 

:J4U 1.3 X 1Q2 
::J~U 1.2 X lQ2 
:JSU 1.2 X lQ2 
238Pu 4.6 X lQ2 
::3'1,240Pu 5.1 X 1Q2 
Z41Am 5.2 X 1Q2 

Ingestion 
EDE 

Radloaucllde (rem/1-4Cllntake) 

3H 6.3 X tO-' 
7Be l.lxl~ 
90Sr 1.J X 10-1 
137Cs 5.0 X lQ-2 
:J•U 2.6 X lQ-1 
23!!U 2.5 X lQ-1 
::JSU 2.3 X lQ-1 
2J8Pu 3.8 
239,240pg 4.3 
241Am 4.5 

1Dose conversion factors taken from DOE 1988b. 

Table 0.11. Dose Coavenloa Facton for Cakulatln1 Extenaal Doses 

RadloaucUd.-

10(:b 

uc 
13N 

16N 

14()b 
1'<) 

41A 

EDE 
((mnm/yr]/(J.&CVml)) 

8,830 
5,110 
5,110 

29,300 
18,900 
5,120 
6,630 

1 0ose conversion factors taRn from DOE 
1988c. 

bOose conversion factors Cor 10C and 14() 
were not given in DOE 1988c: and were 
calculated with the compurcr program 
DOSFACTER II {Kocher 1981 ) • 
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Table D-19. Locations of Groundwater Sampling Stations 

Statio a 

.'.!AIN AQUIFER ON SITE 
Test Wells 

Test Well 1 
Test Well3 
Test WellS 
Test Well DT-5A 
Test Well DT-9 
Test Well DT-10 

W.:Uer SuppiJ WeUr 
Pajarito Well Field 

Well PM-1 
Well PM-2 
Well PM-3 
Well PM-4 
Well PM-5 

MAIN AQUIFER OFF SITE 
Test WeUr 

Test Well2 

Water SuppiJ WeUr 
Guaje Well Field 

Well G-1 
Well G-1A 
Well G-2 
Well G-3 
Well G-4 
Well G-5 
Well G-6 

Los Alamos WeD Field 
Well LA·1B 
Well L.A-2 
Well L.A-3 
Well L.A-5 
Well L.A-6 

SaniidejoruQ Wei& 
Westside Artcsiaa Well 
Halladay WeD 
Pajarito Well (Pump 1) 
Eastside Anesiaa Well 
Don Juaa Play bouse WeD 

MAIN AQUIFER SPRINGS 

~ortbing 

Coordinate 

1772014.8b 
1773076.0 
1769444.5 
1754923.5 
1752318.4 
1755228.5 

1768050.0 
1760264.0 
1769364.0 
1764612.0 
1767747.0 

1777205.8 

1783547.0 
1784291.0 
1785061.0 
1786156.0 
1786390.0 
1787845.0 
1786789.0 

1776890.0 
tm157.o 
1m12J.o 
1772471.0 
1774531.0 

N/AC 
N/A 
N/A 
N/A 
N/A 

White Rock Can1011 Sprinp (Perim.ur 11nd Off.SiU) 

Group I 
Sandia Spring' 
Spring Jci 
Spring3Aci 

1761428 
1753500 
1753236 

'. 

t .. ' ·. 
\ ! • " . , 

f.:... ( (.~· ;.1 
.,, . '• 1-r-. 

Easting 
Coordinate 

509797.3 
497483.2 
492329.6 
485098.3 
489300.0 
488780.9 

507490.1 
496542.0 
502386.8 
495472.4 
492839.0 

493986.9 

515946.4 
514996.6 
513966.2 
511432.1 
508704.8 
506705.3 
504580.1 

528003.5 
526680.1 
525746.8 
519582.1 
522637.9 

N/A 
N/A 
N/A 
N/A 
N/A 

522938 
521243 
521276 

~fap 

~ignation.l 

39 
41 
43 
42 
44 
45 

89 
90 
91 
92 
93 

40 

82 
83 
84 
85 
86 
87 
88 

76 
77 
78 
80 
81 

51 10 
51 8 
Sl 3 
51 9 
51 17 

13 
14 
15 

I 
~-

I 

I 

I 

I 

I 

I 

~ 
I 

I 

I 

I 

I 

I 

I 

~ 
I 

-
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~ 
Table 0·19. (Cont.) 

~orthing Ea.sting \fap 
Statio a Coordinate Coordinate Designation• • Group I (Coat.) 
Spring JAAd 1750988 521047 16 

• Spring 44 1747825 515784 17 
Spring 4Ab 1747800 515900 18 
Spring Sii 1742479 515812 19 

• Spring SAAb 1742500 510900 20 
Ancho Springb 1739900 505400 21 

Group n 
Spring SAd 1741943 . 515121 22 • Spring sao 1738100 510800 96 
Spring 6" 1735455 508638 23 
Spring 6Ad 1734210 506318 24 

• Spring 7b 1733500 504800 25 
Spring 8° 1733400 504200 26 
Spring SAd 1733446 503574 27 

• Spring sao 1733500 503000 97 
Spring 9d 1733255 503191 28 
Spring 9Ad 1733085 502498 29 
Doe Springd 1733536 502081 30 • Spring 1Q4 1728100 497779 31 

Groupm 

E Spring 1d 176n9s 527684 32 
Spring zcl 1766286 527068 33 

Group IV 
u Mesita Springb 1770700 516300 10 

• Spring 2A0 1754800 522400 95 
Spring 3ad 1749752 521110 34 

Otlur Of/·Sill Sprinp .. Sacred Springb 1780300 529800 11 
Indian Springb 1777200 525700 12 

ALLUVIAL CANYON AQUIFERS 

I 
Radioactive Emueat Rele•• Arul 

Acid-Pueblo Caayoas 
Hamiltoa Bend Sprina 1776160.6 502420.0 53 

• DP·Los Alamos Caayoas 
L\Q.C 1ns181.8 481913.6 59 
L\0.1 1773894.3 489150.7 60 
L\0.2 1773033.8 497363.4 61 

• L\()..3 1773036.3 497766.3 62 
L\0-4 1772667.4 '500507.7 63 
L\0-4.5 1772025.6 503414.8 64 

II Mortandad Canyoa 
MCQ.3 1770174.7 487118.3 69 
MC0-4 1769725,8 490970.1 70 

~ 
MCO-S 1769475.9 492221.9 71 
MC0-6 1768950.7 493391.1 72 

• . ·.', 0-25 
.:.->.· .(.s 

r ,. 
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Table D-19. (Cont.) 

~orthing Easting ~tap 

Statio a Coordinate Coordinate ~ig;tation• 

Mortaadad C.ayoa (Coat.) 

MC0-7 
MC0-7.5 

OthtrArta.s 
Pajarito Caayoa 

1768447.8 494273.6 

1768378.4 495210.6 

PC0-1 1759928.6 497675.1 

PC0-2 1757380.8 501456.2 

PC0-3 1755427.3 505844.4 

PERCHED SYSTEM IN CONGLOMERATES AND BASALT 

(Pu~bw/LosA 14mos/Salllli4 Canyon Ar~a) 

Test Weli1A 1772003.7 

Test Weli2A 1777226.0 

Bas.aJt Springb 1770700 

PERCHED AQUIFER IN VOLCANICS 

Water Canyoa Galleryb 1762500 

509812.7 
493940.6 
516300 

463900 

aSee Figure Vll-1 for off-site perimeter and on-site groundwater sampling locations. 

~!Coordinates estimated from USGS quadrangle map. 

cNot available. 
deoordinate data from CiPS, estimated accuracy :e2 to S m. 

•' 
) ·'"" ·L -. ·r· ,, 

' ~ '. ' • ·~ : .. ~'"'"l 
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73 
74 

102 
103 
104 

54 
55 
56 

94 

J 

J 

I 

I 

~. 

I 

I 

I 

I 

I 
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~ Table D-20. Volatile Organic Compounds 
in Water Detennined by PAT' Analyses 

II Representative 
Limit of QuaatUkadonc 

Compound CASbt (~wL> 

II Chloromethane 74-87-3 10 
Vinyl chloride 75-01-4 10 
Bromomethane 74-83-9 10 

II 
Cblorocthane 75-00-3 10 
Acetone 67-64-1 20 
Trichlorotluoromcthane 75-69-4 5 

II 
1, 1-Dichloroetbene 75-35-4 5 
Methylene chloride 75-09-2 5 
Carbon disulfide 75-15~ 5 
t-1,2-Dichloroethene 156-60-5 5 

II 1, 1-Dichloroetha ne 75-34-3 5 
c-1,2-Dichloroethene 156-59-2 5 
Bromochloromethane 74-97-5 5 

II Chloroform 67-66-3 5 
1,2-Dichloroethane 107-06-2 5 
1, 1· Dichloropropene 563-58-6 s 

~ 
Vinyl acetate 108~5-4 10 
2-Butanone 78-93-3 20 
2,2-Dichloropropane 590-20-1 s 
1, 1,1· Trichloroethane 11-55-6 5 
Carbon tetrachloride 56-23-5 5 
Benzene 71-43-2 s 
1,2-Dicbloropropane 78-87-5 s 

- Tricbloroetbene 79~1-6 5 
Oibromomethane 74-95-3 5 
Bromodichlorometbaae 15-21-4 5 

1 
t-1,3-Dicbloropropeae 1006-10-26 s 
c-1,3-Dichloropropeae 1006-10-15 5 
1.1 .2· Trichloroethane 19-00-S s 
1,3-Dichloropropane 142-28-9 s 

- Chlorodibromomethane 124-48-1 5 
Bromoform 75-25-2 5 
4-Methyl-2-pentanone 10-81-1 20 

Ill Toluene 108-88-3 5 
2-Heunoae 59-17-86 20 
1.2-Dibromomcthaae 74-95-3 s 

II 
Teb'lcbloroethene 127-18-4 s 
OLiorobenzene 108-90-7 s 
1,1,1,2-Tetra.cbloroethane 630-20-6 s 
1-Chloroheune 544-10-S 5 

II Ethyl benzene 100-41-4 s 
m,p-Xylenc (total) 108-38-3 + 106-42-3 5 
o-Xylenc 95-41-6 s 

~ 
Styrene 100-42-S s 

- ' .. 
D-27 ' ' .. . . ~ 

t(' .. 
'1. ' .... ' -;. .r:.·' .. t ~ ( ~· 
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Table D-20. (Cont.) 

Compound 

1.1.2,2· Tetrachloroethane 

1,2,3· Trichloropropane 
Isopropylbcnzene 

Bromobcnzene 
n- Propy !benzene 
2-Cblorotoluene 
4-Cblorotoluene 
1,3,5-Trimethylbcnzcne 
ten-Butyl benzene 
1,2,4-Trimethylbcnzcne 

sec-Butylbcnzene 
1,3-Dichlorobenzene 

1,4-Dicblorobenzene 

p- Isopropy I toluene 
1,2-Dicblorobenzene 

n-Butylbcnzene 
1,2-Dibromo-3-cbloropropane 

1,2,4-Tricblorobcnzene 

Napbtbalenc 
1,2,3-Tricblorobcnzene 

Hexacblorobutadieoe 

Dicbloroditluonometbane 

Tric blorotritluoroetbane 

lodomethanc 
2-Chloroetbylvinyletber 

Acrylonitrile 
Acrolein 

79-3~-5 

96-18-4 
98-82-8 

108-86-1 
103-65-1 
95-49-8 

106-43-4 
108-67-8 
98-06-6 
95-63-6 

135-98-8 
541-73-1 
106-46-7 
99-87-6 
95-50-1 

104-51-8 
96-12-8 

120-82-1 
91-20-3 
87-61-6 
87-68-3 
75-71-8 
76-13-1 
74-88-4 
110-75~ 

107-13-1 
107-02-8 

Representative 

Umit of Quantification' 
r~g/L) 

5 
5 
5 
s 
5 
5 
s 
5 
5 
s 
s 
s 
s 
s 
s 
s 

10 
N/A 
N/A 
N/A 
N/A 

10 
s 
s 

so 
100 
100 

1Purge-and-trap gas chromatognpby/mass spectrometry. 

bchemicalabstract service. 

CColumn: Supelco SPB-5 60 m x 0.25 mm x 1.0 ~oLm. Limits of detection estimated 

by minimum sigual required to yield identifiable masa spcctlll scan. 
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Table D·Zl. Volatile O~anic Compounds in Solids ~tennined 
hy SW-846 Method 8260 

Limit of QuantUicalloob 
Compouod CAS1 11 (mgt~ 

Chloromethane 74-87-3 10 
Vinyl chloride 75-01-4 10 
Bromo methane 74-83-9 10 
Chloroetbane 75-00-3 10 
Acetone 67-64-1 20 
Trichlorofluoromethane 75-69-4 5 
1,1-DichJoroetbene 75-35-4 5 
Methylene chloride 75-09-2. 5 
Carbon disulfide 75-15-0. 5 
t-1,5-Dichloroetbene 156-60-5 5 
1,1-DicbJoroethane 75-34-3 5 
c-1,2-Dichloroetbene 156-59-4 5 
Bromochlorometha ne 74-97-5 5 
Chloroform 67-66-3 5 
1,2-DicbJoroetbane 107-06-2 5 
1,1-DicbJoropropene 563-58-6 5 
Vinyl ac:e&ate 108-05-4 10 
2-Bu&anone (MEK) 78-93-3 20 
2.2-DicbJoropropane 590-20-7 5 
1,1,1· Tricbloroethanc 71-55-6 5 
Carbon tetrachloride 56-23-5 5 
Benzene 71-43-2 5 
1.2-DicbJoropropane 78-87-5 s 
Tricbloroetbene 79-01-6 s 
Dibromometha ne 74-95-3 5 
Bromodicblorometbane 75-27-4 5 
t-1,3-Dicbloropropene 1006-10-26 5 
c-1,3-Dicbloropropene 1006-10-15 s 
1.1.2· Tricbloroethane 79-00-S 5 
1,3-DicbJoropropaoe 142-is-9 s 
Cblorodibromometbane 124-48-1 s 
Bromoform 75-25-2 5 
4-Metbyl-2-pentanone (MIK) 10-81·1 20 
Toluene 108-88-3 s 
2-Hexanooe 59-17-86 20 
1,2-Dibromomethaae 74-95-3 s 
Tetracbloroetbeae 127-18-4 5 
Oalorobcnzcae 108-90-7 5 
1,1,1.2-Tetracbloroethane 630-20-6 5 
1-Chlorobexane 544-10-S 5 
Ethylbcnzene 100-41-4 s 
Mixed Xylene (to&al) 1330-20-7 5 
Styrene 100-42-S s 
1,1,2,2-Tetrachloroethane 79-34-S 5 

D-29 
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Table D-.Zl. (CoaL) 

Compound 

1.2.3· T ricbloropropa ne 
Isopropy lbcnzeuc 
Bromobcnzenc 
n-Propy I be nzenc 
2-Cblorotolucoc 
4-Chlorotolueoc 
1,3 .5· Trimcthy lbcnzeoe 
tert-Buty lbcazeoc 
1,2.4-Trimethylbcnzeoc 
sec-Butylbenzenc 
1,3-0ichlorobcnzene 
1,4-0ichlorobenzenc 
p-lsopropy ltoluenc 
1,2-0ichlorobeozenc 

n·Butylbeuzcoe 
1,2-0ibromo-3-cllloropropanc 

1,2.4-Trichlorobenzenc 

Napbthaleoe 
1,2,3· Trichlorobenzene 

He.uchlorobutadic• 
Dicbloroditluoaomethane 

T richlorotriOuoroethaoe 

Iodomctbaac 
2-Chlorocthylvinyletbcr 

Acrylonitrile 
Acrolein 

achemical abatract service. 

96-18-4 

98-82-8 
108-86-1 
103-65-1 
95-49-8 

106-43-4 
108-67-8 
98-06-6 
98-63-6 

135-98-8 
541-73-1 
106-46-7 
99-87-6 
95-50-1 

104-51-8 
96-12-8 

120-82-1 
91-20-3 
87-61-6 
87-68-3 
75-71-8 
76-13·1 
74-88-4 

110-75-8 
107-13-1 
107-02-8 

Limit of Quantificationb 

(mgtkg) 

s 
s 
s 
5 
s 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
N/A 
N/A 
N/A 
N/A 

10 
5 
5 

so 
100 
100 

beolu.aua: 60 m x 0.32 mm SPB-5 fused silica capillary, using a metbaoolic parti 

tion with purge aDd t11p. Limill of quantification are cakulatcd from tbe intercept 

of the external calibntion curve using a flame-ionization detector. 

,• . 
; 'loo ! '~ 
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c Table 0-Zl. Semivolatile Organics in Water 

Urn it of Quantification 

Compouad CAS1 1 (u~L) 

~-

N-Nitrosodimethy Ia mine 62-75-9 10 
AniliDe 62-55-3 10 

:.i Pbenol 108-95-2 10 
4 bi.s( -2-Cblorocthyl)etber 111-44-4 10 

2-Chloropbenol 95-57-8 10 

f, 
1,3-Dichlorobenzenc 541-73-1 10 I 
1,4-Dichlorobenzene 106-46-7 10 

I Beozylalcobol 100-51-6 10 
1,2-Dichlorobenzene 95-50·1 10 

• 2-Mellaylpbeool 95-48-7 10 
bi.s(2-0l.loroisopropy I )ether 39638-32-9 10 ! 4-Melhylpbeool 106-44-5 10 ., N-Nitroso-dj·n·propylamine 621-64-7 10 I 
Hexachloroethane 67-72-1 10 
Nitrobeaane 98-95-3 10 

• lsopborone 78-59-1 10 
2· Nitropbenol 88-75-5 10 
2,4-Dimethylphenol 105-67-9 10 
Beazoid acid 65-85~ 10 _, 
bi.s( ·2-Chloroctboxy )methane 111-91·1 10 

t 
2,4-Dichloropheool 120-83-2 10 
1,2,4-Tricblorobenzeoe 120-82-1 10 

Naphthalene 91-20·3 10 .., 
4-Chloroaitiline 106-47-8 10 
He:ucblorobutadiene 87-68-3 10 

4-Cbloro-3-metbylphenol 59-50.7 10 

• 2-Methylnaphthalene 91-57-6 10 

He:uchlorocyclopentadieae n-47-4 10 

2,4,6· Trichloropbenol 88-06-2 10 

2,4,5-Tricbloropbenol 95-95-4 10 

2-Cbloroaaphtha lcne 91-58-7 10 

2-NitroaailiDe 88-74-4 10 

Dimethyl phthalate 131-11-3 10 

Accnaphtbylcne 208-96-8 10 

3-NitroaniliDe 99-09-2 10 

Aceaaphtbeae 83-32-9 10 

"' 2,4-0iDitropbenol 51-28-5 10 

4-NiiiOpbenol 100-02-7 10 

D11azofuna 132-64-9 10 

• 2,4-DiDitrotolueae 121-14-2 10 

2,6-DiDitrotoluene 606-20-2 10 

Dietbylphtbllate 84-66-2 10 

4-Cbloropheny 1-pheny I ether 7005-72-3 10 

Fluorene 86-73-7 10 

4-Nitroaniline 100-01-6 10 

4,6-Dinitro-2-methy I phenol 534-52-1 10 

t N-Nitrosodiphenylamine 86-30-6 10 

i 
f ·~·· •. D-31 
t ~~ .. : '; :~ 
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Compound 

Azobcnzene 
4-Bromophenyl-phenylether 
Hexachlorobcnzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluo ra nthene 
Benzidine 
Pyrene 
Butylbenzylpblbalate 
3,36-Dicblorobenzidine 
Benzo(a)anlbracene 
bis(2-Etbylbexyl)phtbalate 
Cbrysene 
Di-n-octyl phthalate 
Benzo(b)Ouoranthene 
Benzo(k)tluoranthene 
Benzo(a)pyrenc 
lndeoo(1,2,3-cd)pyrenc 
Dibenzo(a,h)anthracenc 
Be nzo(g,h,l)pery lene 

'Chemical abstract service. 

Table D-22. (Coot.) 

C.\SI 

103-33-3 
101-55-3 
118-74-1 
87-86-5 
85-01-8 

120-12-7 
84-74-2 

206-44-,Q 
92:.S7-5 

129-00-0 
85~8-7 

91-94-1 
56-55-3 

117-81-7 
218-01-9 
117-84-0 
205-99-2 
207-08-9 

50-32-8 
193-39-S 
53-70-3 

191-24-2 

Umit of Quantification 
(rng/L) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Table D-%3. Volatiles De$emained ill Alr (Pore Gu) 

Compound 

Chloroform 
1, 1,1-Trichloroethane 
Beazeue 
Carbon tetrachloride 
Tricblorocthcae 
Toluene 
Tetracblorocthcne 
ClllorobcDZCae 
Etbylbcazene 
o-Xylenc 
m,p-Xylene (total) 
1,2,4-Trimcthylbenzcnc 
Bromobcnzene 

'Chemical abstract service. 

CAS1 11 
67-66-3 
71-56~ 

71-43-2 
56-23-5 
79-01~ 

108-88-3 
127-18-4 
108-90-7 
100-41-4 
95-41-6 

108-38-3 + 106-42-3 
95-63~ 

108-86-1 

D-32 

Limit or Quaatillcadoa 
(~tube) 

8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
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Table 0·2-'. Toxicity Characteristic Leaching Procedure 
Target Organic Contaminents 

Contaminant 

Compound 
A~:rylonitrile 

Benzene 
urbon disulfide 
C1 rbon telae hloride 
Chlorobenzenc 
Chlorofonn 
1 ,2-Dichloroethane 
1,1-Dichlorethylenc 
Isobutanol 
Methylene chloride 
Methyethyl ketone 
1,1,1,2· Tetachlorocthane 
1,1,2,2· Tetachlorocthane 
Tetachloroethy lene 
Toluene 
1,1,1· Trichloroethane 
1,1,2· Trichloroethane 
Trichloroethylene 
Vinyl chloride 
o-Cresol 
m-Cresol 
p-Cresol 
Pentachlorophenol 
Phenol 
2,3,4,6· Tetachlorophenol 
2,4,5· Trichloropbenol 
2,4,6· Trichlorophcnol 
Bis(2-cblorocthyl)ctber 
1,2-0ichlorobenzcnc 
1,4-0ichlorobenzcae 
2,4-Dinittotoluene 
Hexachlorobenzcne 
Hexachlorobutadieue 

· Hexacblorocthaue 
Nittobcnzeue 
Pyridiue 
HepllchJor 

In.ucticilhs 
Endrin 
Lindane(y-BHC) · 
Metboxycblor 
Toxaphene 

H~rbicidn ~· 

2,4-0 
2,3,5· TP (Silvex) 

0·33 

Re-gulatory 
Level (mwL> 

5.0 
0.07 

14.4 
0.07 
1.4 
0.07 
0.04 
0.1 

25 
8.6 
7.2 

10.0 
1.3 
0.1 

14.4 
25 

1.2 
0.07 
o.os 

10.0 
10.0 
10.0 

3.6 
14.4 
1.5 
5.8 
0.30 
o.os 
4.3 

10.8 
0.13 
0.13 
0.72 
4.3 
0.13 
5.0 
0.001 

0.003 
0.06 
1.4 
0.07 

1.4 
0.14 
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Table D-2.5. Summary of E~t-9 Quality Assurance Tests for 1992 
(Stable Element Analyses in Filters) 

~ Number ll( Under Control Warning Out of Control 
Quality Control <20 Z-Jo >Jo E~f-9 

Analysis (QC) Tests ( 07'0) (%) (%) Ratio :z: Std Dev I 
Be 11 73 27 0.90 :t 0.08 
Pb 3 67 33 0.77 II 

Table D-%6. Summary of EM-9 Quality Assurance Tests for 199% II 
(Stable Element Analyses in Soil) 

Under Control Wamin1 Out or Control II Number of <%CJ 2-Ja >Ja EM-9 
Analysis QCTests (o/o) < cro > (%) Ratio ~ Std Dev 

Ag 2 100 _J II 
AJ 28 75 14 11 0.79 ~ 0.19 
As 7 86 14 0.83 ~ 0.32 
B 15 93 7 1.33 ~ 0.34 II Ba 23 91 9 0.93 ~ 0.11 
Be 22 100 1.06 = 0.31 
~ 12 100 0.85 ~ 0.08 II Cd 24 92 8 1.64 = 0.62 
Co 22 91 5 5 1.43 = 1.72 ,. Cr 26 65 12 23 0.84 ~ 0.56 
Cu 11 73 27 0.85 = 0.26 
Fe 27 100 0.89 = 0.08 
H20-

(unbound water) 3 100 0.91 = 0.06 II Hg 12 83 I 17 1.06 = 0.47 I 

K 12 92 8 0.89 = 0.15 
u 1 100 

~ Mg 13 100 0.88 = 0.07 
Mn 17 100 0.97 = 0.18 
Mo 2 100 
Na 13 85 15 0.77 = 0.30 ~ Ni 32 69 22 9 1.02.: 1.49 
Pb 27 85 4 11 1.29 = 0.97 
Sb 21 90 5 s 5.70 = 5.98 

~ Se 2 100 
Sn 2 100 0.95 
Sr 3 100 0.92 = 0.06 

~ TI 19 89 s s 20.n :37.95 
v 17 88 12 1.33 = 1.02 
Zn 16 56 13 31 0.79 = 0.33 

rrbe constituents witb- shown occurred at below detection-limit levels in tbe QC samples. lbe control status ~ 
can be evaluated, but no EM-9 Ratio can be calculated. 

~ 
0-34 ~ 

• 
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~ 
Table D-27. Summary of E~f-9 Quality Assurance Tests for 1992 

(Stable Element Analyses In Water) 

t'nder Control Warning Out of Control 
Sumbero( <2a 2-30 >.Jo E~f-9 .t I Analysis QC Tests (%) (%) (%) Ratio : Std Dev 

Ag 218 98 2 1.02:0.11 ., AJ 93 98 2 0.99 ::1:0.08 As 199 97 1 ., 
1.02 : 0.24 .. Au 1 100 

-~ 

~ 
8 69 100 1.03 ::1: 0.06 8a 171 94 2 4 1.03:0.08 Be 126 98 "1 1 1.01 ::1:0.32 Bi 1 100 

1 Ca 69 99 1 1.05 ::1:0.09 Cd 174 95 3 2 1.02: O.ll Ce 1 100 

t a 32 100 0.95:0.05 CN 27 78 11 11 0.78:0.11 Co 92 95 4 1 1.07:0.20 

I 
coo 2 100 0.85 Conductivity 40 95 3 3 0.98:0.06 Cr 183 92 7 2 1.05:0.13 Cs 1 100 

l Cu 82 91 4 s 1.18: 1.04 Dy 1 100 
Er 1 100 
Eu 1 100 w F 33 100 1.01 :0.10 Fe 90 99 1 1.03 = 0.07 

• Ga 1 100 
Gd 1 100 
Gc 1 100 
Hardness 17 94 6 1.10 = 0.10 i Hf 1 100 
Hg 203 96 2 2 0.98:0.13 Ho 1 100 

' 
In 1 100 
Ir 1 100 
K 68 93 6 1 0.98 = 0.13 • La 1 100 
u 14 100 1.09:0.17 
Lu 1 100 
Mg 73 99 1 1.02 = 0.07 • Mn 87 94 6 1.08 = 0.14 Mo ss 96 4 1.11 = 0.13 Na 68 99 1 1.03 = 0.06 • Nb 1 100 

It 

• r' 0-35 
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Table D-27. (ConL) 

~ Under Control Warning Out of Control 

Number or <2o 2-Jo.J >.3a Dl·9 

Analysis QCTests (o/o) ( cro) ( Cl'o) Ratio :t: Std Dev • Nd 1 100 

NH3·N II (Ammonia Nitrogen) 3 100 1.00 

Ni 131 98 2 1.04% 0.14 

N~-N 
(Nitrite Nitrogen) 1 100 l.ll II 

NOrN 
(Nitrate Nitrogen) 43 100 0.98 %.05 

Oil and Grease 6 100 0.92% 0.09 II Pb 189 94 2 5 1.02%0.18 

Pd 1 100 

pH 39 100 1.01%0.01 • P04-P (Phosphate 
Pbospborua) 23 100 0.97 :t: 0.05 

Pr 1 100 

Pt 1 100 II 
Rb 1 100 

Rh 1 100 

Ru 1 100 II Sb 100 90 3 7 1.06 2:0.40 

Se 169 94 4 2 0.99 :t: 0.11 

~ Si~ 38 100 1.05 2:0.06 

Sm 1 100 

Sn 8 88 13 4.36 z 8.19 

so. 34 94 6 0.95 2:0.09 

Sr 51 100 1.02 :t: 0.06 --Ta 1 100 

Total Alkalinity 35 '17 3 1.11 z 0.10 

lb 1 100 Ill TDS (total 
dissolved solids) 38 92 5 3 1.00 z 0.15 

Te 1 100 

Th 1 100 - Ill 
Ti 1 100 0.96 

Total Kjeldahl Nitrogen 1 100 1.12 

n 89 90 8 2 1.01:0.20 Ill Tm 1 100 

v 72 93 7 1.03 z 0.10 

w 1 100 • y 1 100 

Yb 1 100 

Zn 80 86 6 8 1.04 2:0.27 

Zl 1 100 • a"'fbe constituents with- shown occurred at below detection-limit levels in the QC samples. The control status 

can be evaluated, but no EM-9 Ratio can be calculated. ~ 

• '\.:}· 
J D-36 
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c Table D-28. Summary oC EM-9 Quality Assurance Tests Cor 199% 
(Radiochemical Analyses) 

Gnder Control Warning Out oC Control 
Number or <20 2·XJ >Jo E~l-9 

\1atrix Analysis QC Tests (%) (%) (%) Ratio :t Std Dev 

BioJogicaJ.s 
2-H,-\m 100 0.99 
137Cs 1-t 86 14 1.02 :t 0.40 
:!38Pu 10 100 1.10 :t 0.05 
239Pu 10 100 1.06 :t 0.04 

90Sr 8 100 1.70 :t 1.19 

u 10 90 10 1.07 :t 0.15 

Fillers 
AJpba 87 100 0.89 :t 0.08 
241Am 11 45 9 45 0.86 :t 0.07 

Beta 87 100 0.82 :t o.os 
238Pu 11 100 1.00 :t 0.06 
239Pu 11 82 18 1.00 :t 0.07 

u 33 97 3 1.04 :t 0.09 

Soil 
AJpba 17 76 18 6 1.18 :t 0.53 
241Am 16 100 1.21 :t 0.17 

Beta 17 82 12 6 1.10 :t 0.25 
137Cs 45 91 7 2 1.08 :t 0.34 

Gamma 32 88 6 6 0.96 :t 0.27 

3H 29 66 17 17 1.09 :t 0.27 
238Pu 47 96 2 2 1.07 :t 0.14 
239Pu 47 96 2 2 1.00 :t 0.10 

90Sr 14 100 1.00 :t 0.07 

u 171 94 1 5 0.94 :t 0.10 
234U 1 100 0.96 
23.5U 1 100 - 0.86 

23.51238U 17 100 1.00 :t 0.07 
238U 1 100 0.9S 

Wat•r 
AJpba 215 98 1 1 0.94 :t 0.27 

241Am 7 86 14 1.03 :t 0.23 

Beta 213 96 2 2 0.8S :t 0.21 

137Ca 37 84 16 l.OS :t 0.23 

Ga11UDI 18S 99 1 1.01 :t 0.14 

3H 146 99 1 1.00 * 0.08 
238pg 11 100 1.10 :t 0.12 

239Pu 10 100 1.07 :t 0.12 

226Ra 3 100 1.09 

90Sr 28 100 1.03 * 0.03 

u 106 92 8 l.OS :t 0.26 

t 234U 1 100 1.04 

23.5U 1 100 0.88 

23.51238U 44 100 1.00 :t0.09 

. . 
:.::. '. :~ ~ r 
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Table D-Z9. Summary of E~1-9 Quality Assurance Tests for- 199% 

t Organic Analyses in Filters) 

Under Control Warning Out of Control • Number-of <2o 2-.Ja >3o E~1-9 

Analysis QC Tests (%) . (%) (o/o) Ratio ~ Std Dev ' 

Mixed-Aroclor 56 98 2 1.02 :: 0.27 • Aroclor 1242 56 98 2 0.87:: 0.32 
I 

Aroclor 1254 56 100 1.13::0.25 • Aroclor 1260 56 100 0.89::0.11 
I 
i 

Table D-30. Summary of EM-9 Quality Assurance Tests for 199% • (Organic Analyses in Bulk Materiab) 

Under Control Warnin1 Out of Control • Number of <20 %-Ja >3a EM-9 

Analysis QCTests (tro) (t¥'o) (~) Ratio ~ Std Dev • 
Mixed-Aroc:lor 116 94 3 3 1.21 ~ 1.29 

Aroclor 1242 116 96 1 3 1.22 ~ 0.42 • AJoc:lor 1254 116 97 1 2 1.53 :t 1.85 

AJoc:lor 1260 116 97 3 0.89 :t 0.27 l 
Table D-31. Summary of EM-f QuaUty Assurance Tests for 199% 

~ (Organic Analyses in Soil) 

Under Control WarniDI Out of Control 

Number of do %-Ja >la EM-9 

Analysis QCTests ( ... ) (cro) ( ... ) Ratio :t Std Dev ~ 
Acenapbtbene 31 90 6 3 0.63 :t 0.09 

Acenapbthylene 31 100 
_a 

~ 
Acetone 23 22 30 48 0.48 :t 0.11 

Aid riD 7 100 

AniliDe 31 68 3 29 Q.J7 :t 0.36 

~ Anlhracene 31 100 0.76 :t 0.10 

Mixed-Aroclor 53 91 2 8 0.81 :t 0.31 

AJoc:lor 1242 53 98 2 0.88 :t 0.28 

~ AJoc:lor 1254 53 96 4 0.59 :t 0.20 

AJoc:lor 1260 ·53 96 2 2 0.84 :t 0.33 

Azobenzcne 31 100 

beta-BHC 6 83 17 0.75 • delta-BHC 7 100 

alpba-BHC 7 71 14 14 0.64 :t0.14 

Benzene 23 100 0.92 :t 0.03 

~ m-Benzidine 31 100 

Benzo( • }anthracene 31 97 3 0.70 :t0.20 

Benzo[•JpyRne 31 100 • . . ~· . ' ·~ D-38 ... ' .. .: '.' ... :• ~- ' ' '' I ~ .~· ~. ~ ·~ : ., 



I _:s Aiar-cs ,\atcral _accra::~; 
Enwonmentat Surveulance 1 3S2 

£ 
Table 0-Jt. (Cont.) 

t:nder Control Warning Out of Control 
~umber of <Zll 2-Jo >3a E~f-9 

I 
Analysis QC Tests (""o) (%) (%) !Utio :t Std Dev 

Benzo[b ]fluoranthene 31 100 0.73:0.13 

' 
Benzo[g,h,i]pcrylene 31 100 

~ Benzo(k]tluoranthene 31 100 0.60 ; 

Benzoic acid 31 74 26 0.15 
Benzyl alcohol 31 100 

'4 Bis(2-chlorocthoxy)mcthane 31 97 3 0.64 
Bis(2-chlorocthyl)ether 31 97 3 0.46 
Bis(2.Chloroi~opropyl)ethcr 31 100 

It Bis(2·dhylhexyl)phthalate 31 100 -
Bromobcnzene 23 96 4 0.61 
Bromochlorometha ne 23 100 

~· 
Bromodichloromcthane 23 100 1.16 :t 0.30 
Bromofonn 23 100 0.91 :t 0.10 
Bromo methane 23 100 
4-Bromophenylphcnyl ether 31 100 ,, 2-Butanone 23 43 26 30 0.58 :t 0.13 
Butyl benzyl phthalate 31 100 
n-Butylbcnzene 23 100 1.02 :t 0.04 

~· 
scc-Butylbcnzene 23 100 0.69 
tert-Butylbenzene 23 100 

t. Carbon disulfide 23 100 1.01:0.17 
Carbon tetrachloride 23 100 1.11:0.13 ,, Chlordane 6 100 
4-Chloro-3-methylphenol 31 97 3 0.68 :t 0.14 
4-Chloroanmne 31 90 10 0.28 ,. Cblorobcnzene 23 100 1.07 :t 0.08 
Cblorodibromomethane 23 100 1.18 :t 0.24 

Cblorocthane 23 100 

~ 
Cblorofonn 23 100 0.95 :t 0.17 

Chloromethane 23 100 
2-Chloronaphthalene 31 84 13 3 0.56 :t 0.06 

o-Chloropbenol 31 68 26 6 0.51 :t 0.11 

4-Chloropbenylphenyl ether 31 100 
p-Chlorotoluene 23 87 13 0.70 

o-Chlorotoluenc 23 96 4 0.92 :t 0.27 ,, Cbrysene 31 97 3 0.85 :t 0.40 

2,4-0 s 100 0.88 :t 0.14 

p,p'-000 7 51 14 29 0.48 :t 0.14 

'i p,p'-OOE 6 100 0.86 

p,p'·OOT 6 33 17 50 0.71 :t 0.41 

Di-n-butyl phthalate 31 97 3 

Di-n-octyl phthalate 31 97 3 0.52 

'1 Dibenzo(a,h]antbracene 31 100 
Dibenzofuran 31 90 6 3 0.62 :t 0.09 . 

1,2-0ibromo-3-

It chloropropane 23 100 1.22 :t 0.53 

Dibromomethane 23 100 
o-Dichlorobenzene (1,2) 54 96 4 0.49 

-~ 
m-Dicblorobcnzene ( 1,3) 54 93 4 4 0.80 :t 0.32 

D-39 



Analysis 
~umber of 
QCTesu 

p-Dichlorobenzcne (1,4) 54 
3,3' -Dichlorobenzidine 31 
Dichloroditluoromcthanc 23 
1,2-Dichlorocthane 23 
1,1-Dichlorocthane 23 
1,1-Dichloroctbene 23 
trans-1,2-Dicblorocthene 23 
cis-1,2-Dicbloroctbylene 23 
2,4-Dicbloropbenol 31 
2,4-Dichloropbenylacctic acid 1 
2,2-Dicbloropropane 23 
1,2-Dicbloropropane 23 
1,3-Dicbloropropane 23 
trans-1,3-Dicbloropropene 23 
1, 1-Dichloropropene 23 
cis-1,3-Dichloropropene 23 
Dieldrin 7 
Diethyl phthalate 31 
Dimethyl phthalate 31 
2,4-Dimcthylpbenol 31 
2,4-Dinitropbeool 31 
2,4-Dinitrotoluene 31 
2,6-Dinitrotoluene 31 
Endosulfan 1 7 
Endosulfan II 7 
Endosulfan sulfate 7 
Endrin 6 
Endrin aldehyde 6 
Ethylbenzcne 23 
Ethylene dibromide 23 
Fluonnthene 31 
Fluorene 31 
HeptacbJor 7 
Heptachlor epoxide 6 
HexachlorobenzeDe 31 
Hcxachlorobutadieae 31 
Hcxachloroc:yclopeldldieDe 31 
Hcxachloroetba• 31 
2-Hexanone 23 
Indeno(1,2.3-cd]pyreae 31 
Isopboronc 31 
Isopropylbenzene 23 
4-Isopropyltoluene 23 
lindane 6 
MetboxycbJor 7 
Methyl iodide 23 
4-Methyl-2-pentanonc 23 
2-Methyl-4,6~initrophenol 31 
Methylene chloride 23 

i.. ~. ... ... • ·~ 

.. ;~· ' ·.;·~·:;·,_: [.• 
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Table 0·31. (Cont.) 

llnder Control 
<2l'J 
( o/c) 

89 
100 
100 
100 
100 
100 
100 
100 
81 

100 
100 
100 
100 
100 
100 
100 
100 
97 

100 
84 
94 
81 

100 
100 
100 
100 
67 

100 
96 

100 
100 
100 
100 
83 

100 
94 

100 
68 
70 

100 
100 
100 
100 
83 

100 
100 
100 
n 

100 

0-40 

Warning 
2-Jo 
( o/c) 

7 

13 

6 

13 

17 

6 
22 

13 

Out of Control 
>3a E~f-9 
(o/c) Ratio: Std Dev 

4 

6 

3 

10 
6 
6 

33 

4 

6 

26 
9 

17 

10 

0.80:0.23 

.!.20: 0.25 
0.70 
1.52:0.07 

1.42:0.14 
0.53:0.07 

1.32:0.08 

0.79:1:0.11 

0.41 :1:0.11 
0.40 
0.59:1:0.09 

0.73:1:0.07 

0.88:0.14 

0.96:1:0.06 

0.72:1:0.18 
0.88:1:0.11 
0.52 

0.39:1:0.09 
0.71:0.17 

0.77:1:0.11 

0.58 
0.61 

1.00 :1:0.24 
0.54:0.14 
1.00:1:0.25 

I 

I 

I 

I 

II 

I 

I 

I 
~ .. 

I 

I 

I 
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Table 0-31. (Coot.) 

~· Uoder Cootrol Warniog Out of Control 
Number or do 2-30' >3o' E.\f-9 

• Aoalysil QCTests (,-o) (%) ("'c) Ratio :t Std Dev 

2-MethylnapbthaJcae 31 100 
2-Methylpbcnol 31 94 3 3 0.54 :t 0.07 • 4-Methylpbenol 31 100 
Naphthalene 31 94 3 3 0.57 :t 0.10 
4-NiltOaDili.Dc 31 100 

• 3-NiltOanili.Dc 31 87 6 6 0.51 :t 0.05 
2 · Nitroa Dili.Dc 31 97 3 0.69 
Nitrobenzcae 31 100 

• 2-NiltOpbenol 31 94 6 0.56 :t 0.09 
4-NiltOpbeaol 31 74 23 3 0.56 :t 0.11 
N-Nitl"'OIIdi-11-propylaminc 31 100 

• N-Nitrasodimcthylami.Dc 31 100 
N-Nitrasodipbenylaminc 31 97 3 0.69 :t 0.09 
Pentacbloropbeool 31 100 

• Pbenantlllenc 31 97 3 
Phenol 31 87 6 6 0.53 :t 0.09 
Propylbeii2Znc 23 100 0.69 

• Pyrene 31 97 3 0.66 :t 0.07 
Styrene 23 100 0.85 :t 0.13 

£· 2,4,5-T 5 100 0.93 :t 0.12 
2,4,5-TP 5 100 0.85 :t 0.13 

fiW 1, 1,1,2-Tetrachloroethane 23 100 
1, 1,2,2-Tetrachloroethane 23 100 
Tetrachloroethylene 23 100 • Toluene 23 100 1.03 :t 0.26 
Toxaphene 7 100 
1, 1,2-Trichloro-1,2,2-.. triOuoroethaoe 23 100 
1,2,4-Tricblorobenzeoe 31 87 10 3 0.51 :t 0.06 
1, 1,1-Trichloroethauc 23 100 • 1,1 ,2-Trichloroethane 23 100 
Trichloroetbene 23 100 
Trichlorofluoromctblae 23 100 

• 2,4,6-Trichloropbcaol 31 90 3 6 0.66 
2,4,5-Tricbloropbalol 31 94 6 
1,2,3-Trichloroprope• 23 96 4 1.10 :t 0.~7 

• 1,3,5-Trimethylbe112Z• 23 100 
1,2,4-Trimethylbeii2Zae 23 96 4 

Vinyl acetate ·. 23 78 9 13 1.05 :t 0.41 

• Vinyl chloride 23 100 
Mixed-Xylenes (o + m + p) 23 87 13 

~ 
arbe constituents with- shown occurred at below detection-limit levels in tbc QC samples. The control status 

can be evaluated, but no EM-9 Ratio can be calculated • 

• 0-41 
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Table D-32. Summary of Df·9 Quality Assurance Tests for l99Z 
(Organic Analyses in Charcoal Tubes) 

Under Control Warning Out o( Control 
~umberoC <2cr 2-Jo >Jo 

Analysis QC Tests (%) ( o/c) (%) 

Benzene 140 94 4 1 
Bromo benzene 140 94 5 1 
Carbon tetrachloride 140 91 5 4 
Chlorobcnzene 140 94 4 2 
Chloroform 140 95 3. 2 
Etbylbcnzene 140 99 1 
Tetracbloroetbylene 140 97 3 
Toluene 140 94 5 1 
1,1,1· Trichloroethane 140 95 4 1 
Tricbloroetbene 140 97 3 
1,2,4-Trimetbylbcnzene 140 96 3 1 
o-Xylene 32 100 
Mixed-Xylenes (o + m + p) 140 91 6 3 

D-42 

E~f-9 

Ratio : Std Dev 

0.88:0.21 
0.88:0.19 
0.82:0.24 
0.82:0.16 
0.90:0.31 
0.96:0.22 
0.89 = 0.18 
0.92:0.22 
0.90 = 0.27 
0.95:0.20 
0.80:0.15 

0.83:0.20 

.. 
lit 
~ 
IIIII 
IIIII 
-. 
IIIII 
~ 
Ill 

• ~ 
11119 

I 
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tC 
Table D-33. Summary of E:\1-9 Quality Assurance Tests for 1992 

(Organic Analyses in Water} 

I 
Fnder Control Warning Out of Control 

Number of <20 2-N >N E:\f-9 

Analysis QC Tests ( 070) (%) ( o/o) Ratio : Std Dev 

I Acenapbthene 7 71 14 14 0.66 

Acenapbthylene 7 100 _a 

I 
Acetone 10 80 20 0.85:0.38 

Aldrin 2 100 

Aniline 7 100 0.87 

I 
Anthracene 7 57 14 29 0.37 

Mixed·Aroclor 8 88 13 0.64%0.12 

Aroclor 1242 8 88 13 0.57 

I 
Aroclor 1254 8 100 0.66:0.12 

Aroclor 1260 8 100 

Azobenzene 7 100 

beta·BHC 2 50 50 0.60 

I delta·BHC 2 100 

alpha-BHC 2 100 0.85 

Benzene 10 100 

~c 
m·Benzidine 7 100 

Benzo{ a ]anthracene 7 86 14 0.37 

Benzo{ a Jpyrene 7 100 ,, Benzo[ b ]tluoranthene 7 71 29 0.53 

Benzo(g,h,i]perylene 7 100 

Benzo{k]tluoranthene 7 86 14 0.18 

I Benzoic acid 7 86 14 0.63%0.34 

Benzyl alcohol 7 100 

Bis(2-chloroethoxy)methaoe 7 100 0.69 , Bis(2-chloroethy l)e ther 7 86 14 0.39 

Bis(2-chloroisopropy I )ether 7 100 

Bis(2-ethylbexyl)phthalate 7 100 

l Bromobenzene 10 100 0.66 

Bromochloromethane 10 100 

Bromodichlorometbaoe 10 100 0.98:0.16 

- Bromoform 10 100 0.98:0.18 

Bromomethane 10 100 

4-Bromophcnylpbcayl ether 7 100 

I 
2-Butanone 10 60 20 20 1.98:2.09 

Butyl benzyl phthalate 7 100 

n-Butylbcnzene 10 100 

II 
sec-Butylbcnzene 10 100 0.70 

tert-Butylbenzene 10 100 

Carbon disulfide 10 100 0.64:0.04 

Carbon tetrachloride 10 80 10 10 0.67:0.31 

0-43 
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Table 0-33. (Cont.) ~j 
(;nder Control Warning Out of Control 

Number of <Za 2-Ja >Ja E~l-9 , 
-

Analysis QC Tests (%) (%) (%) Ratio : Std Oev • 

Chlordane 2 100 I 
4-Chloro-3-mcthylphcnol 7 71 14 14 0.87 

4-Chloroaruline 7 86 14 1.12 

Chlorobenzcne 10 100 0.84 1 Chlorodibromomethane 10 100 1.04:0.10 

Chloroethane . 10 100 

Chlorofonn 10 100 0.81 
I Chloromethane 10 100 

2-Cbloronaphtbllene 7 86 14 0.41 

~Chlorophenol 7 71 14 14 0.66 

I 4-Cblorophenylphenyl ether 7 100 

p-Chlorotoluene 10 90 10 0.82 

o-Cblorotoluene 10 70 30 0.74 z 0.15 

Chrysene 7 86 14 0.45 1 
2,4-0 2 100 1.00 

p,p'-000 2 100 0.83 

p,p'-DDE 2 so so 0.33 I 
p,p'·DDT 2 so so 0.62 ~ Di-n-butyl phthalate 7 100 

Di-n-octyl phthalate 7 86 14 0.17 I 
Dibenzo[ a,h ]anthracene 7 100 

Dibenzofuran 7 100 0.73 

1,2-Dibromo-J<hloropropane 10 100 1.25 

' Dibromomethanc 10 100 

o-Dichlorobenzene (1,2) 17 94 6 0.68 

m-Dichlorobenzcnc (1,3) 17 88 12 0.59:0.16 

' p-Dichlorobenzene (1,4) 17 82 18 0.65 z 0.19 

3,3 '· Dicblorobenzidine 7 100 

Dichlorodifluoromcthaoc 10 100 

' 1,1-Dichloroetblne 10 100 0.67 

1,2-Dichloroetbaoc 10 100 t.OS z 0.18 

trans-1,2-Dicbloroetbeae 10 100 1.54 

' 1, 1-Dichloroetbeae 10 100 0.96 z 0.04 

cis-1,2-Dicbloroetllyleae 10 100 1.19 

2,4-DichloropbeDDI 7 86 14 0.64 * 0.15 

' 1,3-Dichloropropaae 10 100 ~ 

2,2-Dichloropropane 10 100 

1,2-Dichloropropane 10 100 

' 1, 1-Dichloropropene 10 100 

cis-1,3-Dicbloropropene 10 100 1.22 

r.ra ns-1 ,3· Dicbloropropenc 10 90 10 ,_, 
,,. :·: . ' '· .. .. ":--44 it ~ ·. ~ 

•' -"' 
1t; ·-.. ~ 

.. ( . I • ~ 
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~ 
Table D-33. (Cont.) 

t:nder Control Warning Out of Control 

• ~umber of <2i.l 2-.kl >.30 E.\l-9 
Analysis QC Tests (%) (%) ( o/c) Ratio :: Std ~v 

• Dieldrin 2 100 
Diethyl phthalate 7 86 14 0.21 
Dimethyl phthalate 7 100 

• 2,4-Dimethylpbenol 7 71 29 0.27 
2,4-Dirtitropbcnol 7 100 

2,6-Dinitrotoluene 7 100 

2,4-Dirtitrotoluene 7 100 0.79 • Endosulfan I 2 100 

Endosulfan II 2 100 

Endosulfan sulfate 2 100 • Endrin 2 100 0.75 

Endrin aldehyde 2 100 

Ethyl benzene 10 80 20 0.56:: 0.13 • Ethylene dibromide 10 100 

f1uoranthene 7 100 

f1uorene 7 100 1.36 

• Heptachlor 2 100 

Heptachlor epoxide 2 100 

E HexachJorobcnzene 7 100 1.02 
Hexachlorobutadienc 7 100 0.65 

Hexachlorocyclopentadiene 7 100 

Hexac bloroethane 7 71 29 0.30 

• 2-Hexanone 10 70 20 10 0.81::0.26 

Indeno[1,2,3-cd]pyrenc 7 100 

Isopboronc 7 100 .. Isopropy !benzene 10 100 

4-Isopropy !toluene 10 100 0.80 

Lindane 2 so so 0.50 

~ 
Methoxychlor 2 100 

Methyl iodide 10 100 

4-Metbyl-2-pentanonc 10 100 1.16::0.42 

Ill 
2-Metbyl-4,6-dinitropbenol 7 100 1.96 

Methylene cbloride 10 100 0.97::0.24 

2-Metbylnapbtbale• 7 100 

Ill 
2-Metbylpbenol 7 100 0.78 

4-Metbylpbenol 7 100 

Naphthalene 7 86 14 0.50 

Ill 
2-Nitroaniline 7 86 14 0.51 

3-Nitroaniline 7 71 29 0.49::0.38 

4-Nitroa niline 7 100 

Nitrobenzene 7 100 ° 

~· 
Ill 
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Table D-33. (ConL) '.l] 

Under Control Warning Out of Control 

Number of <20 2-3o >JQ Df-9 

Analysis QCTests ('ro) (%) (%) IUtio : Std Dev I 
4-Nitropbcnol 7 100 0.65 

2-Nitropbcnol 7 100 0.94 I 
N-Nitroaodi-n-propylamine 7 100 

N-Nitroaodimcthylamine 7 100 

N-Nitroaodipbenylamine 7 100 I 
Pentachloropbeool 7 100 

Pbenantlueoe 7 100 

Phenol 7 86 14 J 
Propylbe~oe 10 100 0.69 

Pyrene 7 100 

Styrene 10 90 10 0.60 -2,4,5-T 2 100 0.98 

2,4,5-TP 2 100 1.00 

1, 1,2,2-Tetrachloroethaoe 10 100 J 1, 1,1,2-Tetrachloroetbauc 10 100 

Tetrachloroethy leoe 10 100 

Toluene 10 90 10 0.72 z 0.13 

Toxapbeoe 2 100 ,. 
1, 1,2-Trichloro-1,2,2-

triOuoroethane 10 100 

1,2,4-Trichlorobenzene 7 51 43 0.39 z 0.05 I 
1, 1,2-Trichloroethane 10 100 

1,1,1-Trichloroethane 10 90 10 

Trichloroethene 10 100 I 
Trichlorofluoromethane 10 100 

2,4,6-Trichlorophenol 7 100 0.72 

2,4,5-Trichlorophenol 7 100 J 
1,2,3-Trichloropropane 10 100 1.33 z 0.27 

1,2,4-TrimethylbenzcDC 10 100 

1,3 ,5-Trimethy lbenzcoe 10 100 I 
Vinyl acetate 10 70 30 1.10 z 0.37 

Vinyl chloride 10 100 

Mixed-Xylencs (o + m + p) 10 100 1.02 J 
ane constituenll witb- sbown OCICllmd at below detection-limit levels in the QC samples. The control status 

can be evaluated, but DO EM-9 Ratio can be calculated. I 
I : ,1 
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Table D-.34. Summary of E.\f-9 False Positive/False ~~ative QC Samples 

' 
for E.\1·8 Samples Run in l99Z 

False False Total 
J{ atriz/A Mlytt Positive ~egative QC Samples 

RAD/OCHE!rf/CAL ANALYSES 

BiologicaLs 
:.tlAm 
137Cs 14 
2J8Pu 11 
2J9Pu 11 
90Sr 8 
u 10 

Fi/Jtrs 
Alpha 87 
241Am 11 
Beta 87 
2J8Pu 11 
239Pu 11 
u 33 

Soiu 
Alpha 17 
241Am 15 
Beta 17 
137c., 4S 

~ 
Gamma 3 32 
3H 8 29 
238Pu 47 
239Pu 1 47 
90Sr 14 
u 171 
234U 1 
235U 1 
2351238U 17 
238U 1 

Wattn 
Alpha 3 215 
241Am 7 
Beta 4 213 
ll7Ca 37 
Gamma 1 185 
lH 2 146 
238pg 11 
239pg 10 
226Ra 3 
90sr 28 
u 101 
234U 1 
235U 1 
2351238U 44 

0-47 
.r.· •... 

' • :\:~ : ~ ~ l . ' 



l..cs Alamos ,"<at1cra1 Lac .... ratcrf 

· Env1ronmental Sur•elllance 1 992 

Table D-3-'. (Cont.) 

False False Total 

MaiiU/A Mlytt Positive ~egative QC Samples 

INORGANIC ANALYSES 

Filltrs 
Be 11 

Pb 3 

Soils 
Ag 12 

Al 28 

As 16 

B 15 

Ba 1 33 

Be 32 

Ca 12 

Cd 34 

CN 
1 

Co 
22 

Cr 36 

Cu 1 11 

Fe 27 

H20- (unbound water) 3 

Hg 21 

K 12 

u 1 1 

Mg 13 

Mn 17 

Mo 2 

Na 13 

Ni 41 

Pb 2 37 

Sb 1 31 ~ 
Se 

11 

So 2 

Sr 3 

~ n 29 

v 17 

ZA 16 

WGUn ~ 
AI 

229 

Al 
93 

AJ 1 210 Jill 
Au 

1 

B 
69 

Ba 8 180 Jill Be 2 1 135 

Bi 
1 

Ca 
69 

~ 

' 
,_ 

I •' !; .,,. • 

: '.\ ~ . :: .. ~·~· . 
' ... ,, .!. 

! t /- ·~ L . 1-,,01 ,, 

V(. (~·~.}·· '<' ;:/x.;·: ·~ r ; ~f<: ~- z.2·~y ·· :,... f"·. 0-48 
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t Table D-.34. (Cont.) 

False False Total 
.\lalri:r/A Mlyte Positive ~egative QC Samples • INORGANIC ANALYSES (ConJ.J 

Walers (Coni.) • Cd 3 183 
Ce 
a 32 • CN 27 
Co 92 
Chemical Oxygen Demand - 2 

• Conductivity 40 
Cr 1 3 192 
Cs 1 
Cu 82 

II Dy 1 
Er 1 
Eu 1 

II F 33 
Fe 1 90 
Ga 1 

~ 
Gd 1 
Ge 1 
Hardness 17 
HC 1 
Hg 4 214 
Ho 1 
In 1 

II lr 1 
K 68 
La 1 

1 
Li 14 
Lu 1 
Mg 73 
Mn 1 1 87 

~ Mo ss 
Na 68 
Nb 1 

~ 
Nd 1 
NHrN (Ammonia Nitrogen) 3 
Ni 1 140 
NOz-N (Nitrite Nitrogen) 1 

Ill NO,·N (Nitrite Nitrogen) 43 
Oil and Grease 6 
Pb 2 199 

Ill Pd 1 
pH 39 
P04-P (Pbospbate Pbospborus) 23 

~ 
Pr 1 

Ill 
D-49 
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Table D-34. (Cont.) 

False 
Positive 

INORGANIC ANALYSES (Conl.) 

Waltrs (Coni.) 
Pt 
Rb 
Rh 
Ru 
Sb 
Se 
Si02 
Sm 
Sn 
504 
Sr 
Ta 
Total Alkalinity 
Tb 
Total Dissolved Solids 
Te 
Th 
Ti 
Total Kjeldabl Nitrogen 
n 
Tm 
v 
w 
y 
Yb 
Zn 
Zr 

ORGANIC ANALYSES 

Fill•n 
Mixed-Aioclor 
Aloclor 1242 
Aloclor 1254 
Aloclor 1260 

Bulk Mt*rilllr 
Mixed·Aioclor 
Aloclor 1242 
Aroclor 1254 
Aroclor 1260 

Soil.J 
Acenapbthenc 
Acenapbtbylene 

2 

1 

2 
1 
1 

D-50 

False Total 
~egative QC Samples 

1 

1 

2 

1 
1 
1 
1 

109 
180 
38 

1 
7 

34 
51 

1 
35 

1 
38 

1 
1 
1 
1 

98 
1 

72 
1 
1 
1 

80 
1 

S6 
56 
56 
56 

116 
116 
116 
116 

64 
64 

I 

• 
Jll 
Jll 
Jll 
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Table D-34. (CooL) 

~· 
false False Total 

Mlllriz/A.MIJII Positive Negative QC Samples 

Ill ORGANIC ANALYSES (Cont.) 

Sab (COIIL) 

II Acetone 6 77 
Aldrin 20 
Aniline 8 64 

• Anthracene 1 64 
Mixcd-Aroclor 53 
Anx:lor 1242 53 
Aroclor 1254 53 

Ill Aroclor 1260 53 
Azobenzcoc 64 
alpba-BHC 1 20 

Ill beta·BHC 1 19 
delta-BHC 1 20 
Benzene 77 

Ill 
m-Benzidine 64 
Benzo( 11 ]anthracene 64 
Benzo( 11 ]pyrcne 64 
Benzo[ b )Ouonnthenc 64 

E 
Benzo(g ,h,i]pery lene 64 
Benzo[A:]fluonnthene 64 
Benzoic acid 3 4 64 
Benzyl alcohol 64 
Bis(2<hloroetboxy)metbane 64 
Bis(2<bloroethy l)etber 64 

• Bis(2<hloroisopropyl)ether 64 
Bis(2-ethylbexy I )phthalate 64 
Bromobenzcne 77 
Bromoc:hlorometha ne n .. Bromodichlorometbane - 77 
Bromoform 77 
Bromometbaae n 

- 4-Bromopbenylpbenyl etber 64 
2-Butaaone 1 n 
Butyl beazyl pbdaalate 64 

• n· Buty I benzene 77 
sec-Buty lbeuzeae n 
tcrt· Butylbeft21Cae n 
Carbon disulfide 77 • Carbon tetrachloride 77 
Chlordane 11 
4-Chlor0-3-metbylphenol 64 

• 4-Chloroanilinc 2 64 
Chlorobeazene n 
Chlorodibromomethane 77 
Chlorocthane n 

It 

• .. 0-51 
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- Table 0-~. (Cont.) 01 
False False Total 

J{alri.z/AMiyte Positive SegJJtive QC Samples 

I 
ORGANIC ANALYSES (ConJ.J 

Soils (Coni.) 

I Chloroform 77 
Chloromethane 77 
2-Cbloronapblha lene 64 
o-Cbloropbenol 64 I 4-Cbloropbenylpbenyl etber 64 
o-Cblorotoluene 77 
p-Cblorotoluene 3 n I • Cbrysene 64 
2,4-D 1 1 18 
p,p'-DDD 1 1 20 

I p,p'-DDE 1 19 
p,p'-DDT 2 19 
Di-n-butyl phthalate 3 64 

! 
Di-n-octyl phthalate 64 I Dibenzo[ a,h Ja nthracene 64 
Dibenzofuraa 64 
1,2-Dibromo-3<hloropropane 77 

~· Dibromometbane 77 
o-Dichlorobenzene (1,2) 1 141 
m-Dicblorobenzene (1,3) 141 

I p-Dicblorobenzenc (1,4) 141 
3,3 '· Dicblorobenzidine 64 
Dicblorodifluorometba ne 77 
1, 1-Dicbloroetba ne 77 I 1,2-Dicbloroetbane 77 
1, 1-Dicbloroetbene 77 
trans-1,2-Dicbloroetbene 77 I ·~ cis-1,2-Dicbloroethylene 77 
2,4-Dicbloropbenol 64 
2,4-Dicbloropbenylacetic acid 1 2 

I ~ 1,2-Dicbloropropaae n -~ 

1,3-Dicbloropropane n 
2,2-Dicbloropropane n 
1,1-Dicbloropropene n I cis-1,3-Dk:bloropropene 77 
traos-1,3-Dicbloropropene 77 
Dieldrin 20 

I Diethyl phthalate 1 64 
Dimethyl phthalate 64 
2,4-Dimetbylpbenol 1 64 
2,4-Dinitropbenol 1 64 I 
2,4-Dinitrotolueoe 64 
2,6-Dinitrotolueoe 64 

~ Endosulfan I 20 

I 
' . ·~ 
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~ 
Table D-34. (Coot.) 

False False Total 
.'r( alriz/A Mlytt Positive ~egative QC Samples 

' ORGANIC ANALYSES (Conl.) 

Soils (Coni.) 

' 
Endosulfan II 20 
Endosulfan sulfate 1 20 
Endrin 2 19 

' 
Endrin aldehyde , 20 
Ethyl benzene 1 77 
Ethylene dibrontide 77 
Fluol'llnthene - 64 

' Fluorene 64 
Heptachlor 20 
Heptachlor cpoxide 1 19 

' 
Hexachlorobenzene 64 
Hexachlorobutadiene 1 1 65 
Hexachlorocyclopentadiene 64 

I 
Hexachloroethane 64 
2-Hexanone 77 
Indeno[ 1,2,3-cd]pyrene 64 

~ 
Isophorone 64 
Isopropylbenzene 77 
4-Isopropy I toluene 77 
Lindane 19 

' 
Methoxychlor 3 20 
Methyl iodide 77 
4-Metbyl-2-pentanone 71 

I 
2-Methyl-4,6-dinitrophenol 1 64 
Methylene chloride n 
2-Methylnapbthalene 64 

1 
2-Methylpbcnol 64 
4-Methylpbenol 64 
Napbthaleac 1 65 
2-Nitroaniliac 1 64 
3-Nitroaniline 2 64 
4-Ni troa niliac 64 
Nitrobenzene 64 

I 2-Nitropbcnol 64 
4-Nitropbenol 64 
N-Niti'Oiodi-n-propylamine 64 

I 
N-Niti'Oiodimethylamine 64 
N-Niti'OIOdipbcnylamine 64 
Pentacbljjropbcnol 64 
Pbenantlmac 1 64 

' Pbenol 64 
Propy I benzene 77 
Pyrene 64 
Styrene 71 

D-53 
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;J Table D-.34. (Cont.) ~ 
False False Total 

Jfalri.r/A Mlyte Positive ~egative QC Samples • ORGANIC ANALYSES (ConJ.) 

Soils (Cont.) • 2.4.5-T 1 18 
2,4,5-TP 1 18 
1,1,1.2-Tetrachloroethane 77 
1,1 ,2,2-Tetrachloroethane 77 • Tetrachloroethylene 77 
Toluene 77 
Toxaphene 11 • 1,1,2-Trichloro· 

1,2,2-tritluoroethane 1 77 
1,2,4· Trichlorobenzene 65 • 1,1,1· Trichloroethane n 
1,1,2-Trichloroethane n 
Trichloroethene 77 
Trichlorotluorometbane 77 • 2,4,5-Trichlorophenol 2 64 
2,4,6· Trichlorophenol 2 64 
1,2,3-Trichloropropane 77 

" 
1,2,4-Trimetbylbenzeoe 1 77 
1,3.5· Trimetbylbenzene 77 
Vinyl acetate 2 n 
Vinyl chloride 77 -Mixed-Xylenes (o + m + p) 3 77 

CharcOGl Tubts 
Benzene 1 227 Ill Bromobenzene 3 227 
Carbon tetrachloride 227 
Cblorobenzene 3 227 

Ill Cblorofonn 227 
Ethylbenzene 227 
TetrachJoroetbylene 227 

Ill Toluene 3 121 
1, 1, 1· Trichloroethane 121 
Tricbloroetbenc 227 
1,2.4-Trimetbylbenzene 227 Ill o-Xylene 57 
Mixed-Xylenes (o + m + p) 227 

WGtns Ill Ace111pbtbenc 1 1 23 
Acenaphtbylene 18 
Acetone 33 • Aldrin 8 
Aniline 18 
Anthracene 1 18 

~ 
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Table D-3-a. (Cont.) 
~.; 
-

False False Total 
.WaJriz/A nalyte Positive Negative QC Samples 

ORGANIC ANALYSES (ConJ.) 

WaJers (Cont.) 
Toluene 33 I 
Toxapbcne 4 
1, 1,2-Tricbloro-

1,2,2-trifluoroetba nc 33 
'"i 1,2,4-Tricblorobenzenc 1 23 I 

1, 1,1· Trichloroethane 3 33 
1, 1,2· Trichloroethane 33 

~ Tricbloroetbene 33 I 
Trichlorofluoromcthane 33 
2,4,5-Tricblorophcnol 18 
2,4,6-Tricblorophcnol 1 18 I 

-::5 1,2,3-Tricbloropropane 33 
1,2,4-Trimcthylbenzene 33 
1,3,5-Trimethylbenzene 33 
Vinyl acetate 2 33 I 
Vinyl cbloride 33 
Mixed-Xylenes (o + m + p) 33 I 

~ 

I 

I 

I 

I 

I 
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~ 
Table D-34. (Cont.) 

False False Total 
,\I alriz/A nalytt Positive Negative QC Samples 

I ORGANIC ANALYSES (Coni.) 

Waters (Cont.) 

I Ethylene dibromide 33 
Fluoranthene 18 
Fluorene 18 

I Heptachlor 8 
Heptachlor epoxide 8 
Hexachlorobcnzene 18 

I 
Hexacblorobutadienc - 18 
Hexachlorocyclopcntadiene 18 
Hexachloroethane 18 
2-Hexanone 33 

I Indeno[ 1,2,3-cd]pyrenc 18 
Isopboronc 18 
Isopropylbcnzene 33 

I 4-Isopropy I toluene 33 
Lindane 8 
Methoxychlor 8 

I 
Methyl iodide 33 
4-Methyl-2-pcntanone 33 

~ 
2-Methyl-4,6-dinitropbenol 18 
Methylene chloride 33 
2-Methylnaphthalenc 18 
2-Methylpbenol 18 
4-Methylpbenol 18 

I Naphthalene 18 
2-Nitroaniline 18 
3-Nitroaniline 18 

I 
4-Nitroaniline 18 
Nitrobenzene 18 
2-Nitropbenol 18 
4-Nitropbcnol 4 23 

I N-Nitrosodi·n-propylamine 1 23 
N-Nitrosodimethylamine 18 
N-Nitrosodipbenylamine 18 

I Pentachlorophenol 23 
Pbcnantbrene 18 
Pbcnol 3 23 

I Propylbenzene 33 
Pyrene 2 23 
Styrene 1 33 

I 
2.4,5-T 8 
2,4,5-TP 8 
1, 1,1,2-Tet,.cbloroethane 33 
1,1,2,2· Tetrachloroethane 33 

~ 
Tetrachloroethylene 33 

I 
D-51 
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activation products 

ALARA 

alpha partie/~ 

ambi~ntair 

aquij1r 

AEC 

atom 

background rtllliJJJioft 

beta particl• 

blank sampl• 

__ ...;o-.,...;--.:. • ..;;.:_-

GLOSSARY OF TERMS 

Radioactive products generated as a result of neutrons and other 
subatomic particles interacting with materials such as air. 
construction materials, or impurities in cooling water. These 
activation prod~cu are usually distinguished, for reporting 
purposes, from fJSsion products. 

As low as reasonably achievable. The term that describes an 
approach to radiation exposure control or management whereby the 
exposures and resulting doses are maintained as far below the limits 
specified for the appropriate circumstances as economic, technical, and practical considerations permit. 

A positively charged puticle (identical to the helium nucleus) 
composed of two protom and two neutrons that are entined during 
decay of certain radioactive atoms. Alpha panicles are stopped by 
several centimeters of air or a sheet of paper. 

The surrounding atmosphere as it exists around people, plants, and 
structUres. It is not considered to include tbe air immediately 
adjacent to emission sources. 

A saturated layer of rock or soil below the ground surface that can_ 
supply usable quantities of groundwater to wells and springs. 
Aquifers can be a source of water for domestic, agricultural, and 
industrial uses. 

Atomic Energy Commission. A federal agency created in 1946 to 
manage tbe development, use, and control of nuclear energy for 
military and civilian applications. It was abolished by the Energy 
Reorganization Act of 1974 and was succeeded by the Energy 
Research and Development Administration (now pan of the US 
Oepanment of Energy and tbc US Nuclear Regulatory 
Commission). · 

Smallest panicle of an element capable of entering into a chemical 
reaction. 

Ionizing radiation from sources otber tbiD the Laboratory. This 
radiation may include cosmic radiation; external rad.iation from 
naturally occurring radioactivity in tbc eanb (terrestrial radiation), 
air, and water; intem1l radiation from naturaUy occurring 
radioactive elements in the human body; global Callout and 
radiation from medical diagnostic: procedures. 

A negatively charged panicle (identical to tbe electron) that is 
emitted during decay of certain radioactive atoms. Most beta 
panicles are stopped by 0.6 em of aluminum. 

A control sample that is identical, in principle, to tbe sample of 
interest, except that the substance being aaalyzed is absent. The 

GL·l 
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Table D-35. Radiochemical Detection Limits for Analyses of Typical Environmental Samples 

c Detection 
Approximate Sample Count Limit 

Parameter Volume or Weight Time Concentration 

AirSampk 
Tritium 3m3 30 min 1 X lQ-12 !!Ci/mL 
131 I 3.0 x 102m3 1 X 103 S 1 X 1Q·11 !!CilmL 
238pu 2.0 x 104 m3 8 X 104 S 4 X lQ-18 !!CilmL 
239.240pu 2.0 x 104 m3 8 X 104 S 3 X lQ-18 !!Ci/mL 
241Am 2.0 x 104 m3 8 X 104 S 2 X lQ-18 !!CilmL 
Gross alphl 6.5 x 10.1 m3 100 min 4 X lQ-16 !!Ci/mL 
Gross beta 6.5 x 1Q3 m3 100 min 4 X lQ-16 J.lCi/mL 
Ul'ilnium (delayed neutron) 2.0 x 104 m3 60s 1 pg/mL 
234U 2.0 x 104 m3 8 x 104 s 3 X lQ-18 J.lCi/mL 
235U 2.0 x 104 ml 8 X 104 5 2 X lQ-18 !!CilmL 
238U 2.0 x 104 ml 8 X 104 S 3 X lQ-18 !!CilmL 

Wal~r Sampk 
Tritium 0.005 L 30 min 4 X lQ-7 f.lCi/mL 
90sr 0.5 L 200 min 3 x 10-9 f.lCi/mL 
137Cs 0.5 L 5 X 104 S 4 x w-s f.lCi/mL 
238Pu 0.5 L 8 X 104 S 2 X lQ-11 f.lCi/mL 
239,240pu 0.5 L 8 x 104s 2 X 10-11 f.lCi/mL 
241Am 0.5 L 8 X 104 5 2 X 10-11 f.lCi/mL 

c: Gross alpha 0.9 L 100 min 3 X lQ-9 !-lCilmL 
Gross beta 0.9 L 100 min 3 x w-9 f.lCi/mL 

Soil Sampk 
Tritium 1kg 30min 0.003 pCi/g 
90sr 2g 200 min 2 pCi/g 
137Cs . 100 g 5 X 104 S 0.1 pCi/g 
238pu 10 g 8 X 1()4 S 0.002 pCi/g 
239.240pu 10 g 8 X 104 S 0.002 pCi/g 
241Am 10 g 8 X 104 S 0.002 pCi/g 
Gross alpha 2g 100 min 3 pCi/g 
Gross beta 2g 100 min 3 pCi/g 
UJ'ilnium (delayed neutron) 2g 20s 0.2 j.lg/g 
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organs. The effective dose equivalent is equal to the sum of 
individual organ doses, each weighted by degree of nsk that the 

organ dose curies. For example, a 100 mrem dose to the lung, 

which bas a weig.bting factor of 0.12, gives an effective dose that 1s 
equivalent to 100 x 0.12 = 12 mrem. 

A term used in radiation protection that expresses all types of 
radiation (alpha. ~?eta. and so on) on a common scale for C1lculating 
the effective absorbed dose. It is the product of the absorbed dose 
in rads and certain modifying factors. (The unit of dose equivalent 
is the rem.) 

11'UUimum boundary dose The greatest dose commitment, considering all potential routes of 
exposure from a facility's operation, to a hypothetical individual 
who is in an uncontroiled area where the highest dose rate oo::urs. 
It assumes that the hypothetical individual is present 100% of the 
time (full occupancy), and it docs not take into account shielding 
(for example, by buildings). 

11'UUimum individlull dos• Tbe greatest dose commitment, considering all potential routes of 
exposure from a facility's operation. to an individual at or outside 
the Laboratory boundary where the highest dose rate occurs. h 
takes into account shielding and occupancy factors that would apply 
to a real individual. 

dosimtttr 

EA 

tJjliUIII 

EIS 

tmission 

The sum of the radiation doses to individuals of a population. It is 

expressed in units of person-rem. (For example, if 1,000 people 
each received a radiation dose of 1 rem, their population dose 
would be 1,000 person-rem.) 

A radiation dose commitment that involves exposure of the entire 
body (u opposed to an organ dose that involves exposure to a 

single organ or set of organs). 

A por11ble de~ection device for measuring the total accumulated 

exposure to ionizing radiation. 

Environmental AssessmenL A report that iderdifies polentially 
significant environmental impacts from any federally approved or 
funded project that may change the physical environment. If an EA 
shows signifacant imptct, an Environmental Impact Statement is 

required. 

A liquid waste discharged to the environment. 

Environmental lmptct StatemeDL A detailed report, required by 
federal law, on the significant environmental impadl that a 

proposed major federal action would have on the environment. An 
EIS must be prepared by a government agency when • major 
federal action that will have significant environmental impacts is 

planned. 

A gaseous waste discharged to the environment. 
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~ 
measured value or signals in blanks for the analyte ts ~lie\ d tu ~ 

caused by artifacts and should he subtracted from the mc::asured 

' value. This process yields a net amount of the substance:: tn the:: 

sample. 

A control sample of known concentration in wtllch the expected , 
values of the constituent are unknown to the analyst. 

Biochemical (biological) oxygen demand. A measure of the 

J amount of oxygen in biological processes that breaks down organic 

maner in water, a measure of the organic pollut.ant load. It is used 

as an indicator of water quality. 

Ocan Air Act. The federal law that authorizes the Environmental 

Protection Agency (EPA) to set air quality st.andards and to ass 1st 

state and local govemmcnas to develop and execute air pollution 

prevention and conllOl programs. 

Comprebeasive Environmental Response, Compensation. and 

Liability Act of 1980. Also known as Superfund, this ~w 

authorizes the federal government to respond directly to releases of 

hazardous substances that may endanger bealth or tbe environment. 

The EPA is responsible for managing Superfund. 

Code of Federal Regulations. A codification of all regulations 

developed and finalized by federal agencies in the Federal Register. 

Chain-of-Custody. A method for documenting the history and 

possession of a sample from tbe time of collection. through ana I ys is 

and data reporting, to its final disposition. 

Tbe deposition ofunwanted radioactive material on the surfaces of 

structures, areas, objects, or penonnel. 

Any Laboratory area to which access is controlled to protect 

individuals from exposure to radiation and radioactive materials. 

Curie. Unit of radioactivity. One Ci equals 3.70 x 1010 nuclear 

transformatioas per second. 

High-energy paniculate and e~ectromagnetic radiations that 

originate outside the earth's atmosphere. Cosmic .radiation is part 

of natural background radiation. 

US Department of Energy. The federal agency that sponsors 

energy research and regulates nuclear materials used for weapons 

production. 

A tenn denoting tbe quantity of radiation energy absorbed. 

Tbe energy imparted to maner by ionizing radiation per unit mass 

of imdiated material. (The unit of absorbed dose is the rad.) 

The hypothetical wbole-body dose that 

would give the same risk of cancer mortality and serious genetic 

disorder as a given exposure but that may be limited to a few 

GL·2 
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Conservation and Recovery Act (RCRA) regulations ;et ;tnL"t 
controls on the management of hazardous wastes. 

The specific substance in a hazardous waste that makes it 

hazardous and therefore subject to regulation under Subtitle C of 
RCRA. 

Hazardous and Solid Waste Amendments of 1984 to RCRA. These 
amendments to RCRA greatly expanded the scope of hazardous 
waste regulation. In HSWA. Congress directed EPA to take 
measures to further reduce the risks to human health and the 
environment caused by hazardous wastes. 

The science dealing with the properties, distribution, and circulation 
of natural water systemS. 

Radiation from a source within the body as a result of deposition of 
radionuclides in body tissues by processes such as ingestion, 
inhalation, or implantation. Potassium-40, a naturally occurring 
radionuclide, is a major source of internal radiation in living 
organisms. 

An atom or compound that carries an electrical charge. 

Radiation possessing enough energy to remove electrons from the 
sut.tances througla which it passes. The primary contributors to 
ionizing radiation are radon. cosmic and temstrial sources, and 
medical sources such as x rays and other diagnostic exposures. 

Forms of an element havina the same number of protons in their 
. :.;.,.. nuclei but differing in the number of neutrons. Isotopes of an 

element have similar chemical behaviors but can have different 
nuclear behaviors. 

• long-live4 jso!Ooe - A radionuclide that decays at such a slow 
rate that a quantity of it will exist for an extended period 
(half-life is greater than three years). 

• short-lived isotooe ·A radionuclide that decays so rapidly that a 
given quantity is tra~formed alDlOit completely into 
decay products within a short period (balf·life is two days 
or less). 

Land Disposal Restrictions (land ben). A regulatory program that 
identifies hazardous wutes that are restricted from land disposal. 
The regulations incorporate a phasing-in of restrictions in three 
stages. 

Maximum Contamin1nt Level. Maximum permissible level of a 
contamin1nt in water tbat is delivered to the free-flowing outlet of 
the ultimate user of a public water system (see Appendix A and 
Table A-4). The MCI..s are specified by the EPA. 
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environmental sur;eillance Tbe collection and analysis of samples of air. water. soil, 
foodstuffs, biota, and other media to determine envJronm~ntal quality of an industry or community. It is commonly pertonned at sites containing nuclear facilities. 

EPA 

external radiation 

fusion products 

friDble asbestos 
gallery 

gamma radiation 

gross alplu:J 

gross bet4 

Environmental Protection Agency. The federal agency respons1ole for enforcing environmental Jaws. Although state regulatory agencies may be authorized to administer some of this 
responsibility, EPA retains oversight authority. to ensure protect1on of human beallh and tbe environment 

A m~sure of tbe ionization produced in air by " ray or gamma radiation. ~e u.nit of e:tposure is the roentgen). 
Radiation originating from a source outside the body. 
Atoms created by tbe splitting of larger atoms into smaller ones accompanied by release of energy. 

Asbestos tbat is brittle or readily crumbled. 
An underground collection basin for spring disc barges. 
Short-wavelength electromagnetic radiation of nuclear origin that bas no mass or charge. Because of its shon wavelength (bigh energy), gamma radiation can cause ionization. Other electromagnetic radiation (sucb as microwaves, visible light, and radiowaves) has longer wavelengths (Jower energy) and ca Mot cause ionization.· 

The total amount of measured alpha activity without identification of specifJC radionuclides. 

Tbe total amount of measured beta activity without identification of specific radionuclides. 

A subsurface body of water in the mne of saturation. 
Tritium. A radionuclide of hydrogen witb a balf·life of 12.3 years. The very low energy of its radi~ctive decay makes it one of tbe least hazardous radionuclides. 

Tbe time required for tbe 1ctivity of a radioactive substance to decrease to half ill value by inhereD& radioactive decay. After two half-lives, one-fourdl of the original activity remains (1/2 x 1/2), after thtee half-lives, one-eighth (1/2 x 1/2 x 1/2), and so on. 
Wutes exhibiting IDY of tbe following characteristics: ignirability, corrosivity, reactivity, or yielding toxic constituents in a leaching tesL In addition, EPA has listed as hazardous other wastes that do not necessarily exbibit these characteristics. Although the legal definition of hazardous waste is complex, the tenn genei"'IIY refers to any waste tbat EPA believes could pose a threat to human health and the environment if managed improperly. Resource 
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have also caused cancer in laboratory animals. When tested, most 
people sbow traces of PCBs in tbeir blood and fany tissues. 

Public Dose Limit. The new term for Radiation Protection 
Standards, a standard for external and internal exposure to 
radioactivity as defined in DOE Order 5400.5 (see Appendix A and 
Table A·l). 

A groundwater body above an impermeable layer that is separated 
from an underlying min body of groundwater by an unsaturated 
zone. 

Tbe unit of popu~tion dose that expresses the sum of radiation 
exposures received by a popu~tion. For example, two persons, 
each with a 0.5 rem exposure, receive 1 person-rem. and 500 
people, each witb an exposure of 0.002 rem. also receive 1 person
rem. 

A measure of the hydrogen ion concentntion in an aqueous 
solution. Acidic solutions have a pH less than 7, basic solutions 
have a pH greater than 7, and neutral solutions have a pH of7. 

Any confined and discrete conveyance Crom wbicb pollutants are 
discharged into a body of water (e.g., pipe, ditch, well, or stack). 

Parts per billion. A unit measure of concentration equivalent to the 
weight/Volume ratio expressed as J.Lg/L or ng/mL. Also used to 
express tbe weight/Weight ratio as ng/g or J.LI/kg. 

Parts per million. A unit measure of concentration equivalent to tbe 
weight/Volume ratio expressed as mg/L. Alw used to express tbe 
weight/Weight ratio as JAI/1 or mgtq. 

Quality assurance. Ally action in environmental monitoring to 
ensure the reliability of monitoring and measurement data. Aspects 
of quality assurance iDCiude procedures, interlaboratory comparison 
studies, evaluations, and documentation. 

Quality control. The routioe application of procedures within 
environmental monitoring to obeain tbe required standards of 
performance in monitoring and measuremcDI processes. Qc 
procedures include calibration of instrumcnll, control charts, and 
analysis of replicate and duplicate samplca. · 

Roentgen. A unit of radiation exposure that expresses exposure in 
terms of the amount of ionization produced by x rays in a volume of 
air. One roentgen (R) is 2.58 x lQ--4 coulombs per kilogram of air. 

A unit of absorbed dose from ionizing radiation. A dose of 1 rad 
equals tbe absorption of 100 ergs of radiation energy per gram of 
absorbing material. 

The emission of particles or energy as a result of an atomic or 
nuclear process. 
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Waste that conta1ns a hazardous waste component regulat::J unJcr 
Subtllle C of the RCRA and a radioactive component con.sJsung of 

source, special nuclear. or byproduct marerial regulated under the 

federal Atomic Energy Act (A.EA). 

~1illirem (10-3 rem). See definition of rem. The dose equ1valent 
that is one-thousandth of a rem. 

National Environmental Policy Act. This federal legislation. passed 
in 1969, requires federal agencies to evaluate the impacts of their 
proposed actions on the envuonment prior to decisiOn making. One 
provision of NEPA requires the preparation of an EIS by federal 
agencies when major actions significantly affecting the quality of 
the human environment are proposed. 

National Emission Standards for Hazardous Air Pollutants. These 
standards are found in the Clean Air Act; they set limits for such 
pollutants as beryllium and radionuclides. 

Any noncon.fined area from which pollutants are discharged into a 
body of water (e.g., agricultural ron off, constroction run otT, and 
parking lot drainage). 

National Pollutant Discharge Elimination System. This federal 
program, under tbe Clean Water Act, requires permits for 
discharges into surface waterways. 

A species of atom characterized by the constitution of its nucleus. 
The nuclear constitution is specified by the number of protons, 
number of neutrons, and energy content; or alternately, by the 
atomic number, mass number, and atomic mass. To be a distinct 
nuclide, the atom must be capable of existing for a measurable 

length of time. 

Performance Assessment. A systematic analysis of the potential 

risks posed by waste management systems to tbe public and 
environment, and a comparison of those risks to established 
performance objectives. 

Part of the RCRA permining process that is submitted by 
organizations tbat treat, store, or dispose of hazardous wastes. h 
covers in detail the procedures followed at a facility to protect 

human health and the environment. 

Polychlorinated biphenyls. A family of organic compounds used 
since 1926 in electric: transformers, lubricants, carbonJess copy 
paper, adhesives, and caulking compounds. Tbey are also produced 

in certain combustion processes. PCBs are extremely persistent in 
the environment because they do not break down into new and less 
harmful chemicals. PCBs an: stored in the fally tissues of humans 

and animals through tile bioaccumulalion process. EPA hiMed the 
use of PCBs, with limited exceptions, in 1976. In general, PCBs 

an: not as toxic in acute short-term doses as some other chemicals, 

although acute and chronic exposure can cause liver damage. PCBs 
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upon being heated. The amount of light the material emits is 
proportional to the amount of radiation (dose) to which it was 
exposed. 

Transuranic waste. Waste contaminated with long-lived transuranic 
elements in concentrations within a specified range established by 
DOE, EPA, anq NRC. These are elements shown above uranium 
on the chemistry periodic table, such as plutonium, americium. and 
neptunium. 

Toxic Substances Control Act. TSCA is intended to provide 
protection from substances manufactured, processed, distributed, or 
used in the United States. A mechanism is required by the Act for 
screening new substances before they enter the marketplace and for 
testing existing substances that are suspected of creating health 
hazards. Specific regulations may also be promulgated under this 
Act for controlling substances found to be detrimental to human 
health or to the environment. 

Total suspended particulates. Refers to the concentration of 
particulates in suspension in the air irrespective of the nature, 
source, or size of the particulates. 

Rock of compacted volcanic ash and dust. 

An area beyond the boundaries of a controlled area (see controlled 
area in this glossary). 

sO.OOSS 
o.oass 

~tO.OOSS 

Isotopic Abundance (a to• CJ5I) 

ZJsu 

<0.72 
0.72 

>0.72 

238U 

>99.2745 
99.2745 

<99.2745 

Total uranium is the chemical abundance of uranium in the sample, 
regardless of its isotopic composition. 

Unde~und storage tank. A stationary device, constructed 
primarily of nonearthen material, designed to contain petroleum 
products or hazardous materials. In a UST, 10% or.more of the 
volume of the tank system is below the surface of the ground. 

The partially saturated or unsaturated region above the water table 
that does not yield water for wells. 

The water level surfaa below the ground at which the unsaturated 
zone ends and the saturated zone begins. It is the level to which a 
well that is screened in the unconfined aquifer would fill with 
water. 

October through September. 

The region draining into a river, a river system, or a body of water. 
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radionuclide 

RCRA 

reagent 

release 

rem 

RPS 

SARA 

SWMU 

TCLP 

TDS 

te"estril:d radiation 

TLD 

An unstable nuclide capable of spontaneous transfonnallon ll\tO 

other nuclides through changes in its nuclear configuration or 

energy level. This transfonnation is accompanied by tbe emission 

of photons or particles. 

Resource Conservation and Recovery Act of 1976. RCRA is an 

amendment to the first federal solid waste legislation, tbe Solid 

Waste Disposal Act of 1965. [n RCRA. Congress established 

initial directives and guidelines for EPA to regulate hazardous 

wastes. 

Any substance used in a chemical reaction to detect or measure 

another substance or to convert one substance into another. 

Any discharge to the environment. Environment is broadly defined 

as water, land, or ambient air. 

The unit of radiation dose equivalent that takes into account 

different kinds of ionizing radiation and permits them to be 

expressed on a common basis. The dose equivalent in rems is 

numerically equal to the absorbed dose in rads multiplied by the 

necessary modifying factors. 

Radiation Protection Standards. See POL. 

Superfund Amendments and Reauthorization Act of 1986. This act 

modifies and reauthorizes CERCLA. Title III ofthis act is known 

as the Emergency Planning and Community Right-to-Know Act of 

1986. 

Solid Waste Management Unit. Any discernible site at which solid 

wastes have been placed at any time, regardless of whether the unit 

was intended for the management of solid or hazardous waste. 

Such units include any area at or around a facility at which solid 

wastes bave been routinely and systematically released. Potential 

release sites include, for example, waste tanks, septic tanks, firing 

sites, bum pits, sumps, landfills (material disposal areas), outfall 

• areas, canyona around LANL, and contaminated areas resulting 

from leaking product storage tanks (incl_uding pc;troleum). 

Toxicity Characteristic Leaching Proccdu~. An analytical method 

designed to determine the mobility ofbotb orpnic and inorganic 

compounds present in liquid, solid, and multi-phase wastts. It is 

used to determine applicability of tbe LOR to a waste. 

Total Dissolved Solids. The portion of solid material in a waste 

.. stream tbat is dissolved and passed through a filter. 

Radiation emitted by naturally occurring ndionuclides sucb as 40K; 

the natunl decay cbaiM of 23'lJ, 238U; 'or 232'fb; or cosmic-By

induced radionuclidcs in the soil. 

Thermo luminescent dosimeter. A material (the Labonl4>ry uses 

lithium fluoride) that, after being exposed to radiation, luminesces 
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ACRONYMS AND ABBREVIATIONS 

Associate Director for Operations 

Atomic Energy Act of 1954 

Atomic Energy Commission 

above ground level 

Agreement in Principle 

Albuquerque Operations Office (DOE) 

as low as reasonably achievable 

American National Standards Institute 

Administrative Order 

Air Quality Control Act (New Mexico) 

Air Quality Control Regulation (New Mexico) 

above sea level 

Bureau of Indian Affairs 

Bureau of Land Management 

Bandelier National Monument 

biochemicaVbiological oxygen demand 

Biological Resource Evaluation Team (EM-8) 

British thermal unit 

corrective activities 

Clean Air Act 

Oean Air Act Amendments 

controlled-air incinerator 

Comprehensive Environmental Assessment and Response Program 

committed effective dose equivalent 

Comprehensive Evaluation Inspection 

Council on Environmental Quality 

Comprehensive Environmental Response, Compensation, and Liability Act 

chlorofluorocarbon 

Code of federal Regulations 

Canadian Geologic Survey 

Oearinghouse Inventory of Emission factors 

corrective measures implementation 

Chemistry and Metallurgy Research (LANL building) 

corrective measu~s study 

chain-of-custody 

chemical oxygen demand 

Colorado State University 

Clean Water Act 

AC-1 

: 

t 
·' 



wetland 

wind rost 

WL<W 

worldwide fallouJ 

-~ 

A lowland area, such as a marsh or swamp, that is inundated or 

saturated by surface water or groundwater sufficient to support 

hydrophytic veget.1tion typically adapted for life in saturated soils. 

A diagram that shows the frequency and intensity of wind from 

different directions at a particular place. 

Working level month. A unit of exposure to 222Rn and its decay 

products. Working level (WL) is any combination of the short

lived ::::Rn decay products in 1 L of air that will result in the 

emission of 1.3 x 105 MeV potential alpha energy. At equilibrium, 

100 pCi!L of 2:URn corresponds to 1 WL. Cumulative exposure is 

measured in working level months, one of which is equal to 170 

working level hours. . 

Radioactive debris from atmospheric weapons tests that has been 

deposited on the earth's surface after being airborne and cycling 

around tbe earth. 
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FY 

GC 

GC/MS 

GET 
GIS 

GPS 

GSA 

HAP 

HE 

HEPA 

HPGe 

HQ 

HS 

HS-00 

HS-1 

HS-3 

HS-4 

HS-S 

HS-12 

HSWA 

HW 

HWA 

HWMR 

ICPMS 

ICRP 

IH 
INC-7 

JCI 

JENV 
KPA 
LAAO 

LAMPF 

l.ANL 

LOR 

LERC 

LET 
LLW 
LOD 

LOQ 

MAP 

MCL 
MDA 

'-:s ,l.;arcs '<at:cra1 _accra::'""! 
Er:v1ror:mema1 Surveulance 1 992 

fiscal year 

gas chromatography 

gas chromatography/mass spectrometry 

General Employee Training 

Geographic lnfonnation System 

Global Positioning System 

General Services Administration 

Hazardous Air Pollutant 

high-explosive 

high-efficiency particulate air (filter) 

high purity gennanium detector 

DOE Headquarters 

Health and Safety (LANL Division) 

Health and Safety Division Office 

Health Physics Operations Group 

Safety & Risk Assessment Group 

Health Physics Measurements Group 

Industrial Hygiene Group 

Health Physics Policy and Programs Group 

Hazardous and Solid Waste Amendments 

hazardous waste 

Hazardous Waste Act (New Mexico) 

Hazardous Waste Management Regulations (New Mexico) 

inductively coupled plasma mass spectrometJy 

International Commission on Radiological Protection 

Industrial Hygiene 

Isotope Geochemistry Group (LANL) 

Johnson Controls Inc. 

JCI Environmental 

kinetic pbosphorimetric analysis 

Los Alamos Area Office 

Los Alamos Meson Physics Facility (a.k.a. Ointon P. Anderson Meson Physics 

Facility· LANL building) 

Los Alamos National Laboratory (or the Laboratory) 

land disposal restrictions 

Laboratory Environmental Review Committee 

linear energy transfer 

low-level radioactive waste 

limit of detection 

limit of quantification 

mixed activation product 

maximum contaminant level 

minimum detectable amount (activity) 
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t CY calendar year Ill 
DAC Derived Air Concentration (DOE) 

DCG Derived Concentration Guide (DOE) 

D&D decontamination and decommissioning Ill 
DEC DOE Environmental Checklist 

DNA delayed neutron analysis IIIII 
DoD Department of Defense 

DOE Depart~ntofEne~y 

OOEIAL DOE/Albuquerque Operations Office Ill 
DOEIHQ DOE Headquarters 

DOEIHQ-EH DOE Headquarters, Environment & Health 

DOE/HQ-EM DOE Headquarters, Environmental Management Ill 
DOEILAAO DOE.!Los Alamos Area Office 

DOT Department of Transportation • DREF dose rate effectiveness factor 

EA Environmental Assessmenl 

EOE effective doee equivalent IIIII 
EES Eartb and Environmental Sciences (LANL Division) 

EES-1 Geology and Geochemistry Group 

t 
EES-3 Geopbysics Group IIIII 
EES-5 Geoanalysis Group 

EIS Environmental Impact Statement 

EM Environmental Management (LANL Division) Ill 
EM-DO Environmental Management Division Office 

EM-7 Waste Manage~nt Group • EM-8 Environmental Protection Group 

EM-9 Environmental Chemistry Group 

EM-13 Environmental Restoration Group • EMSL-CI Environmental Monitoring and Support Laboratory· Cincinnati 

ENG Facilities Engineering (l..ANL Division) 

ENG-2 Facilities Engineering Planning Group • ENG-6 Engineerin& Maintenance Group 

EO Executive Order • EPA Environmental Protection Agency 

ER Environmental Restoration Prognm 

ERDA Energy, Resean:b, and Development Administration Ill 
ES environmenlll survey 

ES&:H Environment, Safety, and Healtb 

FFCA Federal Facilities Compliance Agreement • FIFRA Federal Insecticide, Fungicide, and Rodenticide Act 

t FONSI Finding of No Signif~ant Impact • FS feasibility study 

FUSRAP Fonnerly Utilized Sites Remedial Action Program 
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ppm 

PSD 

QA 

QAP 

QAPP 

QC 

R&D 

RA 

RAEM 
RAPS 

RCG 

RCRA 

RFA 
RFI 

RFP 
RI 
RI/FS 
RMS 
RPS 

SARA 

SOWA 
SEN 
SHPO 

Sl 

SLD 
SO DAR 
SOP 

SPCC 

SRF 
SRM 
SRS 

SUPERFUND 

svoc 
SWSC 

SWDA 
SWMU 

TA 

TAP 

TCE 

TCLP 

TDS 
TiiM 
TLD 

parts per million 
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Prevention of Significant Deterioration 

quality assurance 

Quality Assurance Program 

Quality Assurance Program Plan 

quality control 

research and development 

remedial action 

Radioactive Air Emission Management program (HS-9) 

Regulated Air Pollutants System 

radioactivity concentration guide 

Resource Conservation and Recovery Act 

RCRA facility assessment 

RCRA facility investigation 

request for propos1l 

remedial investigation 

remedial investigation/feasibility study 

Root-mean-square 

Radiation Protection Standard (now POL) 

Superfund Amendments and Reauthorization Act 

Safe Drinking Water Act 

Secretary of Energy Notice 

State Historic Preservation Officer (New Mexico) 

International System of Units (aka Sys~me International d'Uni~s) 

Scientific uboratory Division (New Mexico) 

sound, distance, and ranging 

standard operating procedure 

Spill Prevention Control and Countenncasures 

Size Reduction Facility 

standard reference material 

Savalllllb River Site 

See CERCLA and SARA 

semivolatilc orpnic compound 

Sanitary Wastewater Systems Consolidation 

Solid Waste Oispos1J Act 

solid waste management unit 

Technical Area 

toxic air pollutant 

trichloretbylene 

Toxicity Characteristic Leaching Procedure 

total dissolved solids 

tri ba lometbane 

tbermoluminescent dosimeter 
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c MDL 

MFP 

MOU 

MS 

MWDF 

NAAQS 

NADP 

NBS 

NCRP 

NEN1X 

NEPA 

NESHAP 

NHPA 

NIOSH 

NIST 

NMED 

NMEIB 

NMEID 

NMHWA 

c NMOCO 

NMWQCA 

NMWQCC 

NMWQCCR 

NOI 

NOV 

NPDES 

NPL 

NRC 

NSPS 

NWI 

ODS 

om. 
OSHA 

ou 
OWR 
PA 

PA-3 

PA/Sl 

PAT 

t 
PCB 

PCOC 

POL 

ppb 
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minimum detection limit 

mixed fiSsion product 

~1emorandum of Understanding 

mass spectrometry 

Mixed Waste Disposal Facility 

National Ambient Air Quality Standard 

National Atmospheric Deposition Program 

National Bureau of Standards (now NISl) 

National Council on Radiation Protection and Measurements 

Northern New Mexico Environmental Infonnation Exchange 

National Environmental Policy Act 

National Emis.Sion Standards for Hazardous Air Pollutants 

National Historic Preservation Act 

National Institute of Occupational Safety and Health 

Nationallr!Stitute of Standards and Technology (fonnerly National Bureau of Standards) 

New Mexico Environment Department 

New Mexico Environmental Improvement Board 

New Mexico Environmental Improvement Division (See NMED) 

New Mexico Hazardous Waste Act 

New Mexico Oil Conservation Division 

New Mexico Water Quality Control Act 

New Mexico Water Quality Control Commission 

New Mexico Water Quality Control Commission Regulations 

Notice of Intent 

Notice of Violation 

National Pollutant Discharge Elimination System 

National Priorities List 

Nucleu Regulatory Commission 

New Source Performance Standards 

National Wetland Inventory 

ozone depleting substance 

Occupational Health ubontory (I...ANL building) 

Occupational Safety and Health Aci/Administntion 

openble unit 

Omega West Reactor (LANL facility) 

performance assessment 

Community Relations Group (LANL) 

preliminary assessment/site inspection 

purge-and-amp gas chromatography/mass spectrometry 

polychlorinated biphenyl 

Pest Control Oversight Committee (LANL Committee) 

public dose limit 

parts per billion 
AC-4 

• 
II 
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• Elemental and Chemical Nomenclature () 
Actinium Ac Neptunium :--ip 

• Aluminum Al Nickel Ni 
Americium Am Niobium Nb 
Argon Ar Nitrate(as Nitrogen) NOrN 
Antimony Sb Nitrite (as Nitrogen) NO:-N 

• Arsenic As Nitrogen N 
Astatine At Nitrogen dioxide NO: 
Barium Ba Nobelium No 
Berkelium Bk Osmium Os 

• Beryllium Be Oxygen 0 
Bicarbonate HC03 Palladium Pd 
Bismuth Bi Phosphaeus p 

Boron B Phosphate (as Phospho us) PO~-P 

• Bromine Br Platinum Pt 
Cadmium Cd Plutonium Pu 
Calcium Ca Polonium Po 
Californium a Potassium K 

• Carbon c Praseodymium Pr 
Cerium Ce Promethium Pm 
Cesium Cs Protactinium Pa 
Chlorine a Radium Ra 

II 
Cbromium Cr Radon Rn 
Cobalt Co Rhenium Re 
Copper Cu Rhodium Rh 
Curium Cm Rubidium Rb 

~ 
Cyanide CN Ruthenium Ru 
Carbonate co3 Samarium Sm 
Dysprosium Dy Scandium Sc 
Ei osteini um Es Selenium Se 

II 
Erbium Er Silicon Si 
Europium Eu Silver Ag 
Fermium Fm Sodium Na 
Auorine F Stronium Sr 

Ill 
Francium Fr Sulfate so4 

Gadolinium Gd Sulfite so3 
Gallium Ga Sulfur s 
Germanium Ge Tantalum Ta 

Ill 
Gold Au Technetium Tc 
Hafnium Hf Tellurium Te 
Helium He Terbium Th 
Holmium Ho Thallium TI 

Ill 
Hydrogen H Thorium Th 
Hydrogen oxide H20 Thulium Tm 
Indium In no Sn 
Iodine I Titanium n 

Ill 
Iridium lr Tritiated water HTO 
Iron Fe Tritium 3H 

Krypton Kr U~nium u 
lAnthanum u Tunpten w 

II 
· Lawrencium Lr(Lw) Vanadium v 

Lead Pb Xenon Xe 
Lithium u Ytterbium Yb 
Lithium fluoride LiF Yttrium y 

Ill 
Lutetium Lu nne Zn 
Magnesium Mg nrconium Zr 
Manganese Mn 
Mendelevium Md 

II 
Mercury Hg 

~ Molybdenum Mo 
Neodymium Nd 
Neon Ne 

II 
AC-7 

I 
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~ TOC total organic carbon .. 
TOX total organic halides (or halogens) 

TRU transuranic waste 

TSCA Toxic Substances Olntrol Act Ill 
TSD trutment, storage, and disposal 

TSP total suspended paniculate matter Ill 
TSS total suspended solids 

TSTA Tritium Systems Test Assembly (LANL building) 

TU tritium unit Ill 
uc University of ~lifomia 

usc United States Code 

USFS United States Forest Service Ill 
USFWS United States Fisb and Wildlife Service 

USGS United States Geological Survey • UST underground stonge tank 

uv ultraviolet 

voc volatile organic compound .-
WL working level 

WLM working level month 

WM Waste Minimization • WM Waste Managemenl 

• • -
Ill 
Ill 
Ill 
Ill 

~ Ill 
AC-6 -.f· 
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EnvironmentaJ Protection Agency · 
C. Costa, Environmental Monitoring and Sup

port Laboratory (EMSL), Las Vegas, NV 
S. Meyers, Office of Radiation Programs 

(ORP), Washington, DC 
Main Library, Region 6, Dallas, TX 
A. Davis, Region 6, Dallas, TX 
J. Highland, Region 6, Dallas, TX 
M. Knudson, Region 6, Dallas, TX 
H. May, Region 6, Dallas TX 
S. Meiburg, Region 6, Dalas TX 
G. Alexander, Region 6, Dallas, TX 

New Mexico CongnssionaJ Delegation 
Senator P. Oomenici 
SenatorS. Bingaman 
Representative S. Schiff 
Representative J. Skeen 
Representative W. Richardson 

Elected Oflklals 
R. Chavez, Mayor, Espanola 
E. Naranjo, State Senator 
D. Jaramillo, Mayor, Santa Fe 
F. Peralta, Mayor, Taos 
N. Salazar, State Senator 
L Stefanics, State Senator 
L Tsosie, State Senator 

County of Los Alamos 
L. Mann, Los Alamos Council 
J. Wallace, State Representative 
A Georgieff, Assistant County Administrator 
J. Marcos, Environmental Health 
M. Tomlinson, Public Works 
J. Suazo, Public Works 
T. Littleton, Public Schools 

New Mexico Otllce of ladlaa Affaln 
R. Pecos, Executive Director 
Cbainnan, All Indian Pueblo Council 

ladlaa Pueblo Govenaon, Nol'tben New Mesko' ' 
Pueblo of Cochiti 
Pueblo oOemez 
Pueblo of Nam~ 
Pueblo of Picuris 
Pueblo of Poj01que 
Pueblo of San Ildefonso 
Pueblo of San Juan 
Pueblo of Santa aara 
Pueblo of Santo Domingo 
Pueblo of Taos 
Pueblo of Tesuque 

Bureau of ladlaa Affaln 
S. Mills 
B. White 

U.S. Fonst Service 
R. Remillard 

DL-2 

~ational Park Service 
M.Fiora 

Bandelier National Monument 
R. Weaver, Superintendent 

U.S. Geological Survey 
J. Daniel 
K.Ong 
R. Livingston 
S. Ellis 
H. Gam 
P. Davis 

Johnson Controls World Services, lac. 
S. Calanni 
M. Brown 
J. Lopez 
M. Talley 

Individuals 
B. BoMeau, El Prado, NM 
E. Cole, LATA, Los Alamos, NM 
A. Crawford, SAIC, Los Alamos, NM 
P. Cruise, Los Alamos, NM 
F. Dixon, Pefia Blanca, NM 
Environmental Evaluation Group, 

Albuquerque, NM 
R. Fa us, TP Pump and Pipe Co., 

Albuquerque, NM 
E. Koponen, Ojo Sa reo, NM 
K. Loge, Uano, NM 
E. Louderbough, IT Corp., Albuquerque, NM 
T. Maes, Ebasco Environmenl, Santa Fe, NM 
T. Mercier, Santa Fe, NM 
M. Miello, Mac Teclmical Services, 

Albuquerque, NM 
P. Reneau, IT Corp., Los Alamos, NM 
B. Rhyne, H&R Tecb. Assoc. Oak Ridge, TN 
W. Sayre, College of Santa Fe, Santa Fe, NM 
S. Solomon, Santa Fe, NM 
Tetra Tech, Inc. (5), Alexandria, VA 
J. White, Army Corps of Engineers, 

Albuquerque, NM 
Coac:enaed Cltlzeas for Nuclear Safety 

E. Billups 
J. Coghlan 
M. Merola 
R. Miller 

Los Alara01 Study Group 
G. Mello 
M. Resiley 

Ubraries 
Mesa Public Library, Los Alamos, NM 
UNM-LA, Los Alamoa, NM 
Santa Fe Public Library, Santa Fe, NM 
New Mexico State Ubrary, Santa Fe, NM 
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Standard UC-702 (Environmental Sciences) 
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us Department of Energy 
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Rear Admiral J. Barr 
Albuquerque Operations Otnce (ZO) 

1. Tbemelis 
D. Krenz 
C. Soden 

Los Alamoe Ana omc:e (3) 
1. Bellows 

Environmental Measurements Laboratory 
H. Volchok 
E. Hardy, Jr. 
R. Rosen, Library 

Idaho Operations Omce 
E. Chew 
D. Hoff 

Nevada Operations omce 
B. Church 
F. Bingham 

Oak Ridge Operations Oftlce 
R. Nelson 
P. Gross 

Savannah River Operations <>mce 
S. Wright 
L. Ka rapa takis 

U.S. Department of Energy Cont,.cto,. 

Sandia National Laboratories, New Mexico 
G.Smitb 
H. Hwang 

Sandia National Laboratories, California 
D. Brekke 

Savannah River Laboratory 
D. Stevenson 

Reynolds Electric and Engineeri.ng Co. 
D. Gonzalez 

State of New MexJco 
B. IGng, Governor 

New Mexk:o Health Department 
M. Burkhart 
1. French 

New Mexk:o Environment Department 
J. Espinosa 
D. Baker 
J. Calligan, Library 
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1. Pian 
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Argonne National Laboratory 
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New Mexk:o Environment Improvement Board 
Frank McClure, Chairman (6) 
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Battelle, Pacific Northwest Labontori• 
E. Hickey 
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R. Woodruff 

Brookbavea Natloaal Laboratory 
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1. Naida 

EG&G, RockJ F1all Plaal 
1. Kersb 

EG&G Mouad AppUed Tecbaolopl 
D. Carfag:nO 

Lawrence Uvermore Natloaal Laboratory 
K. Surano 
J.Sims 

Oak Ridge National Laboratory 
P. Rohwer 

Pantex Plant 
T. Hall 

New Mexico 011 Consenadoa Dlvisioa 
W.LcMay 

New Mexico Energy, MJaerall and Natural 
Resources Departlllea& 
A. Lockwood 

New Mexico State Eagiaeer omce . 
E. Martinez 
T. Morrison 

Scientific Laboratory Dlvlsloa 
LBerge 

Bureau of Reclamatlotl 
S. Hamcn 

Other Extam11l Dl•trlbutlon 

DL-1 

Unlvenlty of California 
President's Council, OaJc:c of the President 
Environmental, Health, and Safety Office 
R. Kropscbot 
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