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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 Person with Limited 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 alist of acronyms and abbreviations in the back of the report define relevant terms
and acronymes.

2. Lay Person with 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 Limited Interest. Read Section |, 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
publicationsissued in 1992 and references, respectively.

4. Scientists with Comprehensive Interest. Read Section |, 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

Attn: Ernie Gladney

Mail Stop K490

Telephone: (505) 665-4815

XiX
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ENVIRONMENTAL SURVEILLANCE AT

LOSALAMOSDURING 1992

ENVIRONMENTAL PROTECTION GROUP

ABSTRACT

This report describes the environmental surveillance program at Los Alamos National
Laboratory during 1992. The Laboratory routinely monitors for radiation and for
radioactive and nonradioactive materials at (or on) Laboratory sites as well as in the
surrounding region. LANL uses the monitoring results to determine compliance with
appropriate standards and to identify potentially undesirable trends. Data were collected in
1992 to assess external penetrating radiation; quantities of airborne emissions and liquid
effluents; concentrations of chemicals and radionuclidesin ambient air, surface waters and
groundwaters, municipal water supply, soils and sediments, and foodstuffs; and
environmental compliance. Using comparisonswith standards, regulations, and background
levels, this report concludes that environmental effects from Laboratory operations are
small and do not pose a demonstrable threat to the public, Laboratory employees, or the
environment.
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I. EXECUTIVE SUMMARY

Los Alamos National Laboratory (LANL or the Laboratory) began as Project Y of the Manhattan Engineer
District during World War |1 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 has 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
nonradioactive pollutants on Laboratory sites and in the surrounding region. These activities document compli-
ance 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 I-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 Locations for Routine
Monitoring of the Ambient Environment

Type of Monitoring Off Site On Site Total
External radiation 27 139 166
Air 19 21 40°
Surface waters®® 16 12 28
Groundwaters” 48 29 77
Soils 13 10 23
Sediments 30 50 80
Foodstuffs 24 22 46
M eteorology 1 6 7

& ncludes four stations that monitor nonradioactive air only.
Samples from 17 additional special surface water and groundwater
stations related to the Fenton Hill Geothermal Program were also

c collected and analyzed as part of the monitoring program.

Does 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 normal background, consumer products, and
medical sources. Both standards apply to locations of maximum probable exposure to an individual in an off-
site, uncontrolled area

In CY92, the estimated maximum EDE due to Laboratory operations was 6.1 mrem, taking into account shield-
ing by buildings (30% reduction) and occupancy (100% for residences, 25% for businesses). It is 6.1% of
DOE's 100 mrem/yr PDL for all pathways. This dose resulted mostly from external radiation from short-lived,
airborne emissions from a linear particle accelerator at Los Alamos Meson Physics Facility (LAMPF), as
shown in Table I-2. Figure I-1 presents a summary of the estimated maximum individual and maximum
Laboratory boundary doses from external penetrating radiation generated by the Laboratory for the last 12
years. Table I-3 presents a summary of the annual EDES attributable to 1992 L aboratory operations. The
estimated maximum EDE from Laboratory operations is about 2% of the 346 mrem received from background
radiation and radioactivity in Los Alamos during 1992 (Figure 1-2).

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 I-4). Thisrisk is compared with the 1 chance in 8,000 for cancer from
natural background radiation and the 1 chance in 43,000 for cancer from medical radiation. The overall
lifetime risk in the United States of contracting some form 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 measurements above background were recorded at LAMPF in CY92. The
current detection limit of the TLD system is 3.0 mrem.

Table I-2. Estimate of Radiation Doses (in mrem)

Dose Source M easur ed Estimated®

External Penetrating Radiation

from Airborne Emissions <3 531
Direct Penetrating Radiation <3|[J +
Inhalation of Airborne Emissions 0.075 0.34
Treated Effluents 0 0
Ingestion of Foodstuff 0.430 0.43
TOTAL <3 6.08

®Includes buildi ng shielding and occupancy factor credits.
bM easured simultaneously.
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Figurel-1. Summary of estimated maximum individual and maximum L aboratory
boundary doses from external penetrating radiation generated by L aboratory operations
(excluding contributions from cosmic, terrestrial, and medical diagnostic sources).

* No above-background L aboratory boundary doses, as measured by TLDs, were
recorded during 1991 or 1992. See Section |V.B.2 for discussion.

Table I-3. Summary of Annual Effective Dose Equivalents Attributable to 1992 L aboratory Operations,
Using DOE-Approved Dose Calculation Method

Average Dose to Collective Dose to

; Nearby Residents i e
mum heary hesdents Population within 80 km
InMsf(c'iuéll Dose® Los Alamos  White Rock P ofathe Laboratory

Dose 6.1 mrem 0.12 mrem 0.11 mrem 1.4 person-rem

Location Residence north Los Alamos White Rock Area within 80 km
of TA-53 of Laboratory

Background 340 mrem 340 mrem 327 mrem 72,000 person-rem

DOE Public Dose Limit 100 mrem + + +

Percentage of 6.1% 0.12% 0.11% +

Public Dose Limit
Percentage of Background 2% 0.04% 0.03% 0.002%

M aximum individual dose is the dose to any individual at or outside the Laboratory at sites where the highest dose rate
occurs (the location of the maximum exposed individual [MEI]). 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 for
calculating PDLs.

-3
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Figure I-2. Components of the 1992 dose at LANL's maximum exposed individual location.

Table I1-4. Added Individual Lifetime Cancer Mortality Risks
Attributable to 1992 Radiation Exposure

Added Risk
EDE Used to an Individual of
in Risk Estimate Cancer Mortality
Exposure Source (mrem) (chance)
Average Exposure from Laboratory Operations
Los Alamos townsite 0.12 less than 1 in 1,000,000
White Rock area 011 less than 1 in 1,000,000
Natural Radiation
Cosmic, terrestrial, self-irradiation, and radon exposure®
Los Alamos 340 lin 8,000b
White Rock 327 1in 8,000
Medical X Rays (Diagnostic Procedures)
Average whole-body exposure 53 1in 43,000

@An EDE of 200 mrem was used to estimate the risk from inhaling 2?Rn and its transformation products.

BThe 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 1V 1988, BEIR V 1990, NCRP 1987a).
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Radioactive Air Monitoring. The sampling network for ambient airborne radioactivity consisted of 36
continuously 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 National Emission Standards for Hazardous Air Pollutants. Under 40 CFR 61, Subpart H,
EPA limits the EDE to any member of the public from radioactive airborne releases from any DOE facility,
including LANL, to 10 mrem/yr. For 1992, the maximum dose to a member of the public of 7.9 mrem from
airborne releases was calculated using the EPA-approved computer program CAP-88. More than 95% of the
modeled 1992 EDE was due to gaseous activation products released from LAMPF. Air submersion was the
primary pathway of exposure (versus inhalation or ground deposition).

Table I-5. Comparison of 1991 and 1992 Releases of
Radionuclides from Laboratory Operationsa
Airborne Emissions

Activity Released Ratio
Radionuclide Units 1991 1992 1992:1991
*H Ci 4716 1208 03
2p UCi 17 9 05
Uranium uCi 336" 242" 07
Plutonium uCi 37 12 0.3
Gaseous mixed activation products Ci 57,431 71,950 13
Mixed fission products pCi 1,096 275 0.3
Particulate/vapor activation products Ci 0.21 0.73 42
Spallation products Ci <0.1 <0.1 10

Total Ci 62,147° 73,249 11

Liquid Effluents
Activity Released (mCi)

Ratio
Radionuclide 1991 1992 1992:1991
3 10,600 10,630 1.0
828589904 124 17 01
B¥7cs 67 05 0.01
234
U 0.07 0.05 07
238,239,240, | 13 07 05
1A m 11 03 03
Rounded Total 10,800 10,650 0.99

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

bquuid effluents.

cDoes not include dynamic testing.
Number presented in "Environmental Surveillance at Los Alamos during 1991" has 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 pCi.

-5
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EPA audited LANL's NESHAP program in August 1992. Data gathered during the audit is being used to
develop a Federal Facilities Compliance Agreement (FFCA) between EPA and DOE, including a schedule for
upgrading the stack monitoring program (necessitated by the Notice of Noncompliance [NON] issued in
November 1991). During the audit, 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 Laboratory emissions exceeded the 10 mrem/yr standard during the 1990
reporting period when this credit was removed. As aresult of this second NON, DOE is required to submit
monthly emissions and dose assessment reports, as specified in 40 CFR 61.94 (c).

Unplanned Airborne Releases. There were several unplanned airborne radiological releases reported during
1992, as summarized in Table I-6. Each EDE was less than 0.1% of DOE's PDL of 100 mrem/yr from all
pathways and less than 1% of the EPA's 10 mrem/yr limit for the air pathway.

Table 1-6. Summary of Unplanned Radioactive Airborne Releases

Released Amount Maximum

Date L ocation Material Released EDE 2
March 25, 1992 TA-55 242py, 0.045 Ci 0.0001 mrem
July 31 to August 7, 1992 TA-3 221 9.9 UCi 0.0034 mrem
September 18, 1992 TA-53 *H 20 Ci 0.08 mrem
September 24, 1992 TA-53 3 20 Ci 0.04 mrem
October 29 to

November 20, 1992 TA-48 GIMAP” 5.5 mCi 0.000087 mrem
October 30 to

November 6, 1992 TA-3 28 0.6 uCi 0.000065 mrem

@Maximum effective dose a equivalent to a member of the public at the nearest off-site location.
G/IMAP = gaseous/mixed activation products.

2 s (0.6 mCi)
s (1.4 mCi)
" as (1.1 mCi)
e (1.8 mCi)
%8 ce®Ga (0.6 mCi)
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Nonradioactive Air Monitoring.  The Laboratory operates monitors to routinely measure primary
pollutants, beryllium, acid precipitation, and visibility.

Compliance with the Federal Clean Air Act and the New Mexico Air Quality Control Act. These acts
establish ambient air quality standards, require the permits for new sources, and set acceptable emission
limits. During 1992, al of the Laboratory's existing operations remained in compliance with air quality
regulations for nonradioactive emissions. No unplanned airborne nonradiological releases were reported during
1992,

Surface Water and Groundwater Monitoring. The Laboratory monitors surface waters and groundwaters to
detect potential or known transport of contaminants from the Laboratory. Measurable concentrations of
radionuclides from Laboratory operations (primarily historical) are transported by surface water off site to
Pueblo and Los Alamos canyons. The perched aluvial groundwater in off-site reaches of Pueblo and Los
Alamos canyons also shows the influence of both industrial and sanitary effluents. The intermediate depth
perched groundwater beneath Pueblo Canyon at two locations (Test Well 2A on county land and Test Well 1A
near the eastern Laboratory boundary) shows both radioactive and chemical quality influences from historical
releases. The main aquifer shows the presence of recent recharge (less than 30 to 50 yr) at one location
beneath Pueblo Canyon (Test Well 1). The questions raised in past years about the potential presence of
1375 contamination in some areas were resolved in 1992. A new method of analysis was implemented during
1992 that has a much lower detection limit; al 137 s measurements from the main aquifer were less than 5%
of the Derived Concentration Guides applicable to DOE Drinking Water Systems.

Compliance with the Clean Water Act (CWA). The two primary programs at the Laboratory established to
comply with the CWA are the National Pollutant Discharge Elimination System (NPDES) program and the
Spill Prevention Control and Countermeasure (SPCC) program.

The Laboratory submitted an application for a new NPDES permit in September 1990. The Conditions of
Certification for 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 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 permit
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 determine their
correct use designations. NPDES permit effluent 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 fall
1993. In CY 92, the Laboratory was in compliance with the NPDES permit in 99.6% of the analyses sampled
at sanitary waste discharges and 99.0% at the industrial waste discharges.

The Laboratory has 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.

Compliance with the Safe 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 determine 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.

Unplanned Liquid Releases. There were three unplanned radioactive liquid releases reported during 1992 that
were minor in extent and were cleaned up to meet applicable standards. 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 environment.

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 fallout. Cesium, plutonium, and strontium in Mortandad Canyon result from
effluents from a liquid waste treatment plant. 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 confirmed by
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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 transported 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 determining
hazardous waste.

Compliance with 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 exception of the Hazardous and Solid Waste Amendments (HSWA) of 1984, to NMED. LANL had
frequent interactions 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 restrictions (LDRs) because of a lack of adequate or available treatment capacity. The DOE and
LANL are negotiating an FFCA on mixed waste storage 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 fines 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

+ Comprehensive Environmental Response, Compensation, and Liability Act/Superfund Amendments
and Reauthorization Act

+ Emergency Planning and Community Right-to-Know Act
+ Toxic Substances Control Act
+ 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
samples 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-1. 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
PDL of 100 mrem/yr for all pathways.
Resour ce Assessments. In accordance with the National Environmental Policy Act (NEPA) of 1969, 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 proposed 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 Preservation Act

+ Endangered Species Act
+ Executive Order 11988, Floodplain Management
+ Executive Order 11990, Protection of Wetlands
No deficiencies or violations were found in the Laboratory's compliance with these requirements.
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[I. INTRODUCTION

A. Los Alamos National Laboratory

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 Los Alamos Laboratory
became Los Alamos Scientific Laboratory, which in turn became Los Alamos National Laboratory (LANL or
the Laboratory) in 1981.

Today, the Laboratory is a research and development (R&D) institution operated by the University of
Cdlifornia (UC) for the Department of Energy (DOE). Managing the Laboratory since its inception in 1943,
UC has maintained the tradition of free inquiry and debate that is essential to excellence in all scientific
undertakings. The Laboratory's mission, which has 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 weapons 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
technology, which in turn has enabled the Laboratory to solve complex problems of national importance where
science makes a difference. Although LANL's specia 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 Defense projects; 23% civilian 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 Institutes for Health, and the National Aeronautics and Space Administration
(Figurell-1). Approximately $129 million was spent on Environmental Restoration (ER), Corrective Activities
(CA), and Waste Management (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 people in special programs and as limited term employees. In addition, more than 2,500 people are
employed by contractors 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 (Figure11-2). The 111 km? (43 mi?) Laboratory site and adjacent
communities are situated on Pgjarito Plateau, which consists of a series of finger-like mesas separated by deep
east-to-west oriented canyons cut by intermittent streams (Figure [1-3). Mesa tops range in elevation from
approximately 2,400 m

-1



Los Alamos National Laboratory
-------------------- Environmental Surveillance 1992 e mmmmmmmm-mmmmmmm--

Figure I1-1. 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
surrounding land is largely undeveloped, with large tracts of land north, west, and south of the Laboratory site
being held by the Santa Fe National Forest, Bureau of Land Management, Bandelier National Monument,
Genera 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 Areas (TAs), which are used for building sites, experimental areas,
waste disposal locations, roads, and utility rights-of-way (see Figure 11-4 and Appendix C). However, these

uses account for only a small part of the total land area. Most land provides isolation for security and safety
and is held in reserve for future use.

DOE controls the area within Laboratory boundaries and has 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 Grande and State Road 4 is open to hikers, rafters, and hunters, but woodcutting
and vehicles are 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 Rock Y 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 ulti-
mate goal of programs associated with this regional facility is to encourage environmental research that will
contribute to understanding how 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 fina Environmental Impact Statement (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 11-3. Topography of the Los Alamos area.

The report provided environmental input for decisions regarding continuing activities at the Laboratory. It
also provided more detailed information on the environment in and around Los Alamos. DOE is planning to
prepare a new site-wide EIS for the Laboratory within the next several years.

C. Geology and Hydrology

Most of the finger-like mesas in the Los Alamos area are Bandelier Tuff, ash fall, ash fall pumice, and rhyolite
tuff (Figurel1-6). The tuff, ranging from nonwelded to 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 the Jemez Mountains about 1.1 to 1.4 million years ago.

The tuff overlaps onto the Tschicoma Formation, which consists of older volcanics that form the Jemez
Mountains. The tuff is underlain by the conglomerate of the Puye Formation (Figure 11-6) in the central and
eastern edge along the Rio Grande. Chino Mesa basalts interfinger with the conglomerate along the river.
These formations overlay the sediments of the Santa Fe Group, which extends across the Rio Grande Valley
and is more than 1,000 m (3,300 ft) thick. The Laboratory is bordered on the east by the 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 occurs primarily as ephemeral or intermittent reaches of streams.
Perennial springs on the flanks of the Jemez Mountains supply base flow into upper reaches of some canyons,
but the volume is insufficient to maintain surface flows across the Laboratory site before they are depleted by
evaporation, transpiration, and infiltration. Run-off from heavy thunderstorms or heavy snowmelt reaches the
Rio Grande severa 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 flows 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 impermeable layer that separates it from the underlying main
body of groundwater), and (3) the main aquifer of the Los Alamos area.
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Figure 11-5. Major canyons and mesas.

-6



Los Alamos National Laboratory
-------------------- Environmental Surveillance 1992 e mmmmmmmm-mmmmmmm--

West Ephemeral Stream

W E 2100- Burial Grounds
Og 2000
>
<Z’: [ 1900 Water Supply Well
O< 1775
EW 1750
<9 1700 -
W <
- —
m % 1600 Rio Grande

1 East

Main Aquifer

C Tuff . . .

] Allwi Piezometric Surface in
uvium Main Aquifer

1] Basalt

[ Conglomerate

Bl Ssediments Approximately 3 miles

Bl rerched Water (5 km)

Figurell-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 aluvium until its downward movement is
impeded by layers of weathered tuff and volcanic sediment that are less permeable than the alluvium. This
creates shallow bodies of perched groundwater that move down gradient within the alluvium. As 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 occurs at intermediate depths in conglomerates and basalts beneath the alluvium in
portions of Pueblo, Los Alamos, and Sandia canyons. It has been found at depths of about 37 m (120 ft) in the
midreach of Pueblo Canyon, about 45 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 250 ft)
(Figure11-6), and in Sandia Canyon near the eastern Laboratory boundary at a depth of about 137 m (450 ft).
This intermediate depth perched water has one known discharge point at Basalt Spring in Los Alamos Canyon.
The intermediate depth groundwaters 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 the area capable of serving as a municipal
water supply. The surface of the aguifer rises westward from the Rio Grande within the Tesuque Formation
into the lower part of the Puye Formation beneath the central and western part of the plateau. Depth to the
main aquifer is about 300 m (1,000 ft) beneath the 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. Magjor
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 Rio 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 estimated 5.3 to 6.8 + 10 m® (4,300 to 5,500 ac-ft) annually from the aquifer.

D. Climatology

Climatological averages for atmospheric state variables (temperature, pressure, and moisture) 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, al locations are within 30 m (100 ft) of each other in elevation and 5 km (3 mi) in
distance. The meteorological conditions described here are representative of conditions on the Pgjarito
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 (Figures11-7 and 11-8) along with the following text. In these diagrams, the length of each spoke is
proportional to the amount of time that the wind blew from the indicated direction; circles of a probability of
6% and 12% 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 (36 ft)
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/h) with peak gusts exceeding 22 m/s (50 mi/h) are
common. The highest wind gust in the record is 34.4 m/s (77 mi/h).

Winds over the plateau show considerable spatial structure and temporal variability. The semiarid climate
promotes strong surface heating 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 diurna 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
flow 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
observations made at 92 m (300 ft) 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 off the Jemez Mountains and the Pgjarito Plateau; the
drainage layer is typically 50 m (165 ft) deep in the vicinity of TA-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 minor peaks 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
continues 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 southeasterly) flow over the plateau results in northwesterly (or northeasterly) flow at the
canyon bottom. Down-canyon flow begins again around sunset, but the onset time appears to be more variable
than cessation time in the morning.
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Figure I1-7. Wind roses for daytime winds observed at 11 m (36 ft) above the ground at the four towers.
Roses at the top of the figure are for winds at 92 m (302 ft) above the ground (from tower measurements) and
510 m (1,673 ft) above the ground (from SODAR measurements).



Los Alamos National Laboratory
-------------------- Environmental Surveillance 1992 e mmmmmmmm-mmmmmmm--

Figure I1-8. Wind roses for nighttime winds observed at 11 m (36 ft) above the ground at the four towers.
Roses at the top of the figure are for winds at 92 m (302 ft) above the ground (from tower measurements) and
510 m (1,673 ft) above the ground (from SODAR measurements).
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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 flatter,
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 high temperature is
27.2|C (81]F), and the average nighttime low temperature is 12.8|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 (17|F).
The lowest recorded temperature is -27.8|C (-18|F). The large daily range in temperature (approximately 13|C
[23|F]) results from the site's relatively dry, clear atmosphere, which alows high insolation during the day and
rapid radiative losses at night.

Although the dry atmosphere promotes rapid nighttime cooling near the ground, this cooling is somewhat
counterbalanced 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. Inversions of 3|C (37|F) over 100 m (328 ft) are typical, and these are generally destroyed less
than two hours after sunrise. 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 israrein Los
Alamos, occurring on fewer than five days a year.

The average annual precipitation (rainfall plus the water-equivalent of frozen precipitation) is 47.6 cm
(18.7 in.). However, the annual total is variable from year to year; the standard deviation of these fluctuations
is 12.2 cm (4.8 in.), which is 25% of the mean precipitation. The lowest recorded annual precipitation is
17.3cm (6.8 in.), and the highest is 77.1 cm (30.3in.). The maximum precipitation recorded for a 24 h period
is 8.8 cm (3.5 in.). Because of the eastward slope of the terrain, there is a large east-to-west gradient in
precipitation across the plateau. White Rock often receives 13 cm (5 in.) less annual precipitation than the
official weather station, and the eastern flanks of the Jemez often receive 13 cm 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). Although there is a definite period of maximum
summertime 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. Annua snowfall averages 150 cm (59 in.).
The highest recorded snowfall for one season is record is 389 cm (153 in.), and the highest recorded snowfall
for a24 h period is 56 cm (22in.). In atypica winter season, snowfall equal to or exceeding 2.6 cm (1in.)
will occur on 14 days, and snowfall equal to or exceeding 10.2 cm (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 atmosphere.

On clear days, approximately 20% of the net al-wave energy is deposited as heat in the ground, and the
remainder 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 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.
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E. Ecology

The diversity of ecosystems in the Los Alamos area is due partly to the dramatic 1,500 m (5,000 ft) eleva-
tion gradient from the Rio Grande to the Jemez Mountains 20 km (12 mi) and partly to the many steep
canyons that dissect the area. Six major vegetative complexes or community types are found in Los Alamos
County: juniper-grassland, pifion-juniper, 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 pifion-juniper community, 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 elevation of 2,300 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 al 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 aresult of human's past and present use of the Laboratory environs, some areas of vegetation are under-
going 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 has 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 pifion-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 Distribution

In 1992 the estimated population of Los Alamos County was approximately 18,200 (based on the 1990 US
Census, adjusted to July 1, 1992) (USBC 1991). Two residential and related commercial areas exist in the
County (Figurell-2). The Los Alamos townsite (the original area of development, which now includes resi-
dential areas known as Eastern Area, Western Area, North Community, Barranca Mesa, and North Mesa) had
an estimated population of 11,400. The White Rock area (including the residential areas of White Rock,

La Senda, and Pajarito Acres) has 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 I1-1).
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Table I1-1. 1992 Population within 80 km of Los Alamos National Laboratory""'b

Distance from TA-53° (km)

Direction 12 24 48 815 15120 2030 3040 4060  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 32 1580 1,039 1170 3,965
ENE 0 0 0 2031 1609 2843 2,827 1222 2,267
E 0 0 87 26 582 1,199 728 0 1422
ESE 0 0 0 0 0 306 24239 1091 1511
SE 0 0 679% 0 0 0 56036 2558 8
SSE 0 0 0 0 0 0 446 4551 99
S 0 0 0 50 0 347 670 7,363 0
SSW 0 0 0 20 0 891 219 8981 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 1443 6,572 0 0 0 0 0 3359
NW 0 526 1,731 0 0 0 0 1481 0
NNW 0 581 582 0 0 0 0 65 64

1992 Pop.

Distribution 2 2,550 15,768 2,709 2517 22,347 89,838 37,818 50,176

#Total population within 80 km of Los Alamos National Laboratory is 223,725.
bPlease see Figure I1-2 for more information on the location of the population.
“Please see Figure 11-4 for the location of TA-53.

11-13



Los Alamos National Laboratory
-------------------- Environmental Surveillance 1992 e s mmmmmmmmm-mm -

[ll. COMPLIANCE SUMMARY

Los Alamos National Laboratory (LANL or the Laboratory) operates under multiple
federal and state environmental regulations and per mits that mandate compliance standards
for environmental qualities.

LANL had frequent interactions with federal and state Resource Conservation and
Recovery Act (RCRA) personnel during 1992. The Laboratory cannot comply with RCRA
requirements related to storage of mixed waste and certain hazardous wastes subject to land
disposal restrictions (L DRs) because of the lack of adequate or available treatment capacity. A
National Capacity Variance that allowed the L aboratory to store some of these wastes expired
May 7, 1992. The Department of Energy (DOE) and the Environmental Protection Agency
(EPA) initiated negotiations on a Federal Facilities 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 Hazar dous Waste Act (NMHWA).

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 1992, the Laboratory wasin compliance with its on-site liquid discharge requirementsin
99.6% of the samples from its sanitary effluent outfalls and in 99.0% of the samples from its
industrial effluent outfalls. Under an Administrative Order (AO) and an FFCA with EPA,
new sanitary waste treatment facilities were under construction in 1992. Concentrations of
constituentsin the drinking water distribution system remained within federal and state water
supply standards.

The Laboratory was in compliance with all federal nonradiological ambient air quality
standards. As a result of the review of nonradiological emissions from new and modified
operations, an application for a permit for beryllium machining operations at Technical Area
(TA)-55-4 was submitted to and approved by NMED in 1992. In addition, three beryllium
machining sour ce r egistrations wer e submitted to NMED.

EPA standards limit the effective dose equivalent (EDE) to members of the public from
Laboratory airborne 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 1992 emissions,
however, were in compliance with the standards; the EDE was 7.9 mrem calculated using
EPA-approved methodsthat do not take into account building shielding or occupancy.

During 1992, 1,067 actions proposed to be undertaken at the Laboratory were reviewed for
National Environmental Policy Act (NEPA) applicability, and 56 DOE Environmental
Checklists (DECs) were submitted to DOE. In addition, Laboratory archaeologists evaluated
987 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 floodplains and wetlands. Seven projects
may be inside floodplain or wetland boundaries; floodplain/wetland assessments are being
prepared for these projects.

A. Introduction

Many of the activities and operations at the Laboratory involve or produce liquids, solids, and gases that contain
radioactive and/or hazardous materials. It isthe policy of the Laboratory that operations shall be performedin a
manner that protects the environment and addresses compliance with applicable federal and state environmental
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protection regulations. This policy isin accordance with DOE requirements to protect the public, environment, and
worker health 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 well as protection of ecological, archaeological, historic, atmospheric, and aquatic resources.
Regulations specify generic requirements and standards to ensure maintenance of environmental qualities.
Table111-1 presents alist of the major environmental requirements that affect the activities of the Laboratory and the
principal authorities administering these requirements. Table 111-2 lists the environmental permits and approvals
issued and the specific operations and/or sites affected.

B. Compliance Status
1. Resource Conservation and Recovery Act.

a. Introduction. The Laboratory produces awide 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 hazardous waste and the hazardous component of radioactive mixed waste. A RCRA Part A permit 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 has 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 Permit. The RCRA Part B permit application consists of a detailed narrative
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 NMHWA and Hazardous Waste Management Regulations (HWMR). Although NMED has not yet obtained
authorization for implementing the mgjority of the 1984 HSWA, HWMR follows the federal codification for
regulationsin effect on July 1, 1992 concerning the generation and management of hazardous waste. The 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 has been
transmitted to NMED. Part B permit applications were submitted for three surface impoundmentsin July 1991.
Negotiations continue on the submittal of modifications for the interim status units.

The Laboratory is currently out of compliance with RCRA requirements related to storage of certain hazardous and
mixed waste subject to the LDRs. Such wastes include solvents; dioxing/furans; Californialist; and the 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. DOE has continued negotiations
with EPA Region 6 on an FFCA to develop a schedule to bring all waste subject to L DRs into compliance.

b. Solid Waste Disposal. The TA-54, AreaJlandfill received 307 cu yd of solid wastein 1992. The landfill
isused as a staging area for nonradioactive asbestos (approximately 595 cu yd) that is shipped off site to an
approved commercial disposal site. Radioactive ashestos and ashestos 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 (NOI) to continue to operate LANL'sindustrial solid waste
landfill, located at TA-54, Area Jto 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 Jlandfill. 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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the landfill and is responsible for permitting this activity with the state. LANL contributed approximately 33%
of the total volume disposed at this site during 1992 with the remainder contributed by L os Alamos County
residents.

In 1992, Johnson Controls Inc. (JCI), the Laboratory's support services subcontractor, salvaged 151 kg (331 1b)
of silver; 330,605 kg (727,330 Ib) of scrap metal; 33,643 kg (74,014 1b) of lead; 12,950 kg (28,490 Ib) of lead acid
batteries; 8,236 gal. of waste oil; 342 tons of paper; 2,228 kg (4,902 Ib) of scrap nonhazardous photographic film;
and 11,982 kg (26,360 |b) of truck and automobile tires from the GSA motor pool. This effective waste
minimization program conformsto RCRA Subtitle D and continues to be expanded.

¢. RCRA ClosureActivities. Several Solid Waste Management Units (SWMUSs) are subject to both the
HSWA Module VIII corrective action requirements and the closure provisions of RCRA. The corrective 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 sitesis given below:

TA-35, Surface Impoundments. Closure plans for the two surface impoundments for waste oil that are
associated with Buildings 85 and 125 at TA-35, were submitted 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
areawas completed in October 1989. When preliminary results of the sampling effort revealed that the criteria for
clean closure had 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 modified 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 minima 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 had 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 April 1993.

TA-40, Scrap Detonation Site. 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 closureis 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, Waste Oil Storage Tanks. After discovering hazardous waste in six aboveground waste oil storage
tanks, the Laboratory pumped and disposed of the contents as hazardous waste. The tanks were moved to TA-54,
Area G to make room for needed facilitiesat TA-54, AreaL. In April 1990 the Laboratory elected to proceed with
the closure of these vessels before receiving an approved closure plan. After the tanks had been cleaned several
times, the final decontamination was completed in August. 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 ArealL.

TA-16, Landfill at Area P. Closure and post-closure-care plans for the Area P landfill were submitted 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 permit. 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 permitting 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 (formerly
part of TA-3) were removed. These USTs were replaced with three aboveground vaulted tanks. A 3,000 gal. diesel
UST (TA-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. UST TA-35-159, with a capacity of 6,000 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 il tank. It was replaced with an aboveground tank.

e. Other RCRA Activities. AreasL and G, located at TA-54 on Mesitadel Buey, have been used for storage
of hazardous wastes and are subject to RCRA regulation. Information on a groundwater monitoring waiver for both
Areas L and G has been submitted to NMED. Vadose zone (the subsurface above the main aguifer) monitoring is
being conducted quarterly throughout Areas L and G to identify any releases from the storage units. Thistype 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-1in Appendix D, lists hazardous waste management facilities at the Laboratory. In FY 89, the TA-40
scrap detonation pit used for destroying high explosive (HE) scrap was closed to waste detonation. All HE scrap is
now handled at other detonation and open burning sites included in the Part A permit application. A closure plan for
the TA-40 facility was submitted to NMED, approved in 1991, and implemented in 1992.

A RCRA-permitted controlled air incinerator (CAl) for treating hazardous waste is located at TA-50-37. A trial
burn was conducted in October 1986. The raw data were submitted to NMED in December 1986, and afinal report
for the test burn was submitted on March 5, 1987. These data and the report were used to support the Laboratory's
application for a hazardous waste permit for this facility. The permit wasissued 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 operations can be resumed, the Laboratory must submit a modification of the RCRA Part B
permit for approval by NMED and complete NEPA documentation for the CA.

f. RCRA Compliance Inspection. NMED conducted the annual hazardous waste compliance inspection the
week of May 4, 1992 (see Table I11-3). EPA officials from Region 6 and the National Enforcement Investigations
Center accompanied the state during the first three days of the inspection. On January 28, 1993 LANL received two
Compliance Orders (COs) from NMED. Thefirst 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 violations. CO 93-03
proposed fines of $1.28 million. 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 atimely manner. DOE and LANL
began negotiations with NMED in February 1993 to address the proposed fines and to develop a plan to bring the
TRU padsinto compliance with current RCRA storage requirements. Negotiations were ongoing during the first
quarter of 1993 to reach agreement, embodied in a proposed Consent Agreement for remediation of TRU pads 1, 2,
and 4.

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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Tablell1-3. Environmental I nspections and Audits Conducted
at the Laboratory in 1992 and the First Quarter of 1993

Performing Agency

January 29|30, 1992 Inspection of permitted beryllium NMED
machining operations

January 30, 1992 Inspection of Otowi Well #4 NMED
construction project

February 7, 1992 TA-53 waste stream characterization NMED
inspection

March 17, 1992 Spill cleanup inspection DOE/LAAO

March 17, 1992 TSCA inspection EPA

May 1, 1992 Annual certification NMDA
inspection of pesticide
applications

May 418, 1992 RCRA compliance inspection NMED
of hazardous waste management
activities

May 5|7, 1992 LANL canyons/water quality NMED/AO
survey

August 5, 1992 LANL canyon survey/evauation NMED

August 24]28, 1992 NESHAP compliance evaluation EPA
on radioactive air emissions

September 29, 1992 LANL canyon survey/evaluation EPA

December 1992 NPDES permit program evaluation DOE/LAAO

January 1993

February 16|26, 1993 Agreement In Principle (AIP) NMED-AIP
evaluation

April 13, 1993 Spill cleanup evaluation NMED-AIP

g. RCRA Personnd 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 additional 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. Thistraining 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 workers are required to attend
various facility-specific training events as applicable for their job duties. 1n 1992, 140 Waste Management
Coordinators received training in Waste Management Coordinator Fundamentalsin.

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

i. HSWA Compliance Activities. In 1992, itsthird year of operation, the ER program made significant
strides. Thefirst 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 arequest for permit modification to add SWMUs identified in Module V111 of the LANL hazardous waste
permit from 603 to 1,088. These additional units are being incorporated into the RFl work plans. Of arequired total
of 24 RFI work plans, 9 had 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, thefirst field sampling began at OU 1102 (TA-21) under the first RFl work plan approved by
EPA. During the summer, additional sampling occurred at OUs 1071 (TA-0), 1078 (TA-1), 1079 (TAs-10 and 45),
and 1144 (TA-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. 1n 1992, the conceptual design report for this facility
was completed and submitted to DOE. LANL met with NMED several times during 1992 to discuss development
of apermit for this project. A permit application to initiate this project will be developed during the next two years.

2. Comprehensive Environmental Response, Compensation, and Liability Act.

The Comprehensive Environmental Response, 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 rel eases under the remaining provisions of Section 313.
(Executive Order [EQ] 12856 requires federal agencies to disregard the SIC code exemption when reporting under
Section 313 beginning in CY 94.) However, al 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. Asaresult, the Plutonium Processing Facility (TA-55) isthe only operation at the Laboratory
that is covered by Section 313. Nitric acid isthe 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. The 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. Thisreport covered the releases of nitric acid during 1991.

About 19,051 kg (41,912 |b) of nitric acid were used for plutonium processing with releases to the air of
approximately 146 kg (320 Ib). 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 in 1991 were required to be reported. Data on releases for CY 92 will be
reported under Section 313 in July 1993.

4. Toxic Substances Control 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. 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 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,
contaminated solvents, oils, waste oils, heat transfer fluids, hydraulic fluids, paints, dlurries, dredge spoils, soils, and
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materials contaminated as aresult of spills. Most of the provisions of the regulations apply to transformers, capaci-
tors, and other items with PCB concentrations above a specified level. For example, the regulations regarding stor-
age and disposal of PCBs 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, AreaG. Area G is approved by the EPA for disposal of PCB-contaminated materials.

Table I11-4 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 transformers. The Laboratory has been retrofilling, replacing,
and dechlorinating PCB-containing transformers in order to reduce environmental contamination and regulatory
risks. 1n 1992, retrofilling activities continued for 22 transformers (expected to be reclassified to non-PCB statusin
FY93), 17 PCB transformers were dechlorinated, and 289 PCB capacitors, previously loaned to universities 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 wasinitiated. 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 deficienciesin the program
were noted at the inspection outbriefing. No audits or inspections were conducted by outside agencies during the
first quarter of 1993.

5. Federal Insecticide, Fungicide, and Rodenticide 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 tolerancesin foods and feeds. Sections of this act that are applicable to the L aboratory
include recommended procedures for storage and disposal and requirements for certification for workers 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 inspections 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 pesticides under the direction of the Laboratory'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 (479 Ib) of herbicides, 23 kg (51 Ib) of
insecticides, and 1 kg (2.7 |b) of rodenticide were applied at the Laboratory. The herbicide and insecticide usage for
1992 issummarized in Table11-5.
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Tablelll-4. Disposal of PCBsin 1992

Off-Site Disposal in kg (Ib)

Medium 50-499 ppm >500 ppm
Water + 4,674.00 (10,282.80)
Oil 6,013.00 (13,228.60) 27,043.00 (59,494.60)
Sail + 64.00 (140.80)
Debris 4,209.00 (9,259.80) 1,755.00  (3,861.00)
Retrofill fluids + 7,523.00 (16,550.60)
Transformers (4051 (112 (17) 25,928.74(57,043.22)
Switchgears + (2) 2,200.00(4,840.00)
Capacitors + (80) 2,236.78(4,920.91)

Total 10,222.51 (22,489.52)* 71,424.52 (157,133.94)*
Total off-site disposal 81,647.03 (179,623.46)*

On-Site Disposal at TA-54, Area G in kg (Ib)

Medium 50-499 ppm >500 ppm
Sail 2,886.36 (6,349.99) 44,854.50 (98,679.90)
Debris 27.27 (59.99) 24,568.08  (54,049.77)
Miscellaneous 13.66 (30.05) 4,086.33  (8,989.92)
Totd 2,927.29 (6,440.03)* 73,508.91 (161,719.60)*
Total on-site disposal 76,436.20 (168,159.64)*
PCBs disposed of in 1992: 158,083.23 (347,783.10)*

*Totals may not add due to rounding.

6. Clean Water Act.

a. National Pollutant Discharge Elimination System. The primary goa of the Clean Water Act (CWA) (33
U.S.C. 446 et seq.) isto 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 criteriathat an effluent must meet beforeit is discharged. Although most of the Laboratory's effluent is
discharged to normally dry arroyos, the Laboratory is required to meet effluent limitations under the NPDES permit
program.

The DOE and the University of California (UC) have two NPDES permits, one covering the effluent discharges
at Los Alamos and one covering the hot dry rock geothermal facility located 50 km (30 mi) west of Los Alamos at
Fenton Hill (TableI11-2). Both permits are issued and enforced by EPA Region 6 in Dallas, Texas. However,
NMED performs some compliance eval uation inspections and monitoring for EPA through a Section 106 water
quality grant.

An application for 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.

NM 0028355 expired on March 1, 1991, and is being continued under 40 CFR 122.6. On May 11, 1991, EPA issued
apublic notice, fact sheet, and draft NPDES permit to LANL. On August 8, 1991, the L aboratory 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 permit.
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Tablelll-5. Herbicide, Insecticide, and
Rodenticide Usage during 1992

Type Usein Kg (Ib)
Herbicide
Velpar L 181.300 (398.860)
A-4-D +36.350 +(79.970)
Subtotal 217.650 (478.830)*
Insecticide
Tempo 0.179 (0.393)
Ficam W 0.045 (0.099)
Diazinon G 3.400 (7.480)
Resmitherin 1.020 (2.244)
Search-Out 0.085 (0.187)
Scotts #4 18.160 (39.952)
P.O.W. +0.368 +(0.809)
Subtotal 23.257 (51.165*
Rodenticide
Maki +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 informed 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. 2-111 and No. 2-118 of the Water Quality Standards for Interstate and Intrastate
Streamsin New Mexico. Later, the state decided to apply the general standard that applies to existing or attainable
uses of these same stream segments. Asaresult, NMED ultimately issued two separate conditions of certification.
Table 111-6 details the chronology of the steps involved in obtaining the Laboratory's permit.

Thefinal conditions of certification of the NPDES permit 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. Subseguently, 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 January 1993, NMED and LANL requested
adelay 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 effluent 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 fall 1993.

During 1992, the Laboratory's NPDES permit for Los Alamos included 9 sanitary wastewater treatment facilities
and 130 industrial outfalls. A summary of these outfallsisincluded in Table D-2. The NPDES permit 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 aweekly basis, and results are reported each month to
the EPA and NMED. During 1992, effluent 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. Asshown in Figurelll-1, overall compliance for the sanitary and industrial discharges during 1992 was
99.6% and 99.0%, respectively. Tables D-3 through D-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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Tablell1-6. New NPDES Permit Chronology of Events

LANL submits application for new permit.
EPA issues preliminary draft permit.
Current NPDES permit expires.

EPA issues draft permit.

LANL comments on draft permit.

NMED denies certification of permit.
NMED proposes to address standards issues.
EPA visits Laboratory and NMED.

EPA issues draft permit.

NMED comments on preliminary draft permit.
EPA issues draft permit.

LANL comments on draft permit.

NMED issues conditional certification.

EPA reopens certification period.

NMED issues new conditiona certification.
LANL appedls 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 hearing 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. Asshown in Figurelll-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 Char acterization. The Environmental Protection Group (EM-8) continued the waste
stream identification and characterization (WSC) program during 1992 in order to verify that each waste stream is
properly monitored under the outfall category for which it is permitted. These studies consist of dye testing,
interviews with user groups, and coordinating with other Laboratory organizations so that sources, concentrations,
and volumes of pollutants that enter waste streams, receive treatment, and are discharged to the environment can be

determined.

Field surveys for waste stream identification and characterization have been completed for 70% of the facilities at
the Laboratory. Theseinclude facilitiesat 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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Figurelll-2. Summary of Clean Water Act compliance in thefirst quarter of 1993, NPDES Permit NM 0028355
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c. Spill Prevention Control. The Laboratory 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 all aboveground storage tanks. There are approximately 40 major containment structures at the Labo-
ratory. The plan also 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 various 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 111.C.2, Corrective Activities. The SPCC
Plan began itsthird revision in fall 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. Thisrule was required to implement Section
402(p) of the CWA (added by Section 405 of the Water Quality Act of 1987).

NPDES General Permits for storm water discharges associated with industrial activity and storm water discharges
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 the TA-53 Lagoon Elimination project and the Los Alamos Integrated
Communication System at TA-3.

Asacondition of the General Permit, the facility manager for each Laboratory facility covered by the permit
must prepare a Storm Water Pollution Prevention Plan (SWPPP) by April 1, 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 duein 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 Permit. Discharges from SWMUSs located on the facility site must be addressed. Facilities must implement
the provisions in the SWPPP by October 1993.

Tables I11-7 and I11-8 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 Laboratory's NPDES permit
application for storm water associated with industrial activity.

Sampling of Snowmelt Run-off in LANL Canyons. 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-off 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 concentrations of contaminants for comparison with future annual samples. Results of
analyses are available from the Water Quality and Toxics section of EM-8.

7. Safe Drinking Water Act, Municipal and Industrial Water Supplies.

This program includes sampling from various pointsin 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 established maximum contaminant levels (MCLSs) for microbiological organisms, organic
and inorganic constituents, and radioactivity in drinking water. These standards have been adopted by the state and
areincluded in the NM Water Supply Regulations. NMED has 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 Laboratory 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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Tablelll-7. Storm Water Investigations, 1992

Storm Water

Sites Completed Date Time Rainfall (in) Flow (L) Outfall
TA-9 Anchor Site East 7117 1310-1345 0.40 +6,526 SwWo-9-8%
TA-15 Phermex 9/15 1335-1410 0.40 +2,379 SWO-15-184-C
TA-16 Burn Grounds 7117 1310-1338 0.35 +2,384 SWO-16-BG-A
TA-16-260 HE Machining 16-260 7129 1305-1430 0.15 23,704-+52,361  SWO-16-260-D
TA-50 North Liquid Waste Treatment 5/20 1245-1400 0.11 49,399-+54,393  SWO-50-IN-A
TA-54 AreaG-1  Radioactive Waste Storage  6/25 1409-1453 0.40 28,547-+29,444  SWO-54-AG-1A
TA-54 AreaG-1 Re-sample (Grab) 8/29 SWO-54-AG-1A
TA-55 West Plutonium Facility West 8/04 1405-1548 0.70 27,833-152,656  SWO-55-4W-C

4SWO = storm water outfall

Tablell1-8. Parametersfor Analysis, Storm Water | nvestigation, May|September 1992

GRAB SAMPLE PARAMETERS

Form 2F-VII Part A (Permit Application)
Qil 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, Pedticides, Herbicides, PCB
Radioactivity
Alpha, Beta, Total Radium, Total Radium-226

COMPOSITE SAMPLE PARAMETERS
Form 2F-VII Part A (Permit Application)
BOD, COD, TSS, Total Kjeldahl Nitrogen, Nitrate plus Nitrite Nitrogen, Total Phosphorus
Form 2F-V1I 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
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 MCL s established by
regulation. Summaries of the results are presented in Tables 111-9 through I11-15.

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 coliforms. Fifty-three of
the microbiological samples (approximately 9%) collected were found to have some noncoliform bacteria present.
Although the presence of noncoliform bacteriais not aviolation of the SDWA, 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 resultsisfound in Table I11-15.

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 coliforms. Nine of the samples (approximately 6%) were found to have
some noncoliform bacteria present.

Tablell11-9. Radioactivity in the Water Distribution System (pCi/L)

L ocation
Standard for Calibration Gross Alpha Gross Beta

North Community
Fire 1Station a
Am 04 (0.3)
Natural uranium 05 (0.4
137 34 (0.7)
9Ogr, Dy 36  (07)
Los Alamos Airport
24 am 12 (05
Natural uranium 15 (0.7)
e 51 (L2
DOg;, Dy 52 (12
S-Site Fire Station
1am 03 (04)
Natural uranium 04 (0.5
137 24  (08)
90gy, Py 25  (0.8)
Barranca School
Iam 05 (0.4)
Natural uranium 0.7 (0.5
cs 26 (0.8
9Ogy, DOy 27 (08)

White Rock Fire Station
Iam 0.7 (0.9)
Natural uranium 09 (12
cs 47 (15
QOSr, 90y 4.7 (1.5)

EPA Screening Levelb 5.0 5@.0
EPA MCL 15.0

EUncertai nties are in parentheses.
See Appendix A for additional information on drinking water standards.
MCL for gross betais adose limit of 4 mrem/yr.
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Tablell1-10. Radon at Wellheadsin 1992 (pCi/L)

Sampling Radon-222

Location Value
PM-1 420  (110)°
PM-2 1,260 (120)
PM-3 470 (110)
PM-5 730 (120)
G-1 570 (110)
G-1A 440 (110)
G-2 650 (110)
G4 580 (110)
G-5 630 (110)
G-6 470 (110)

Proposed Maximum Contaminant
Level (PMCL) 300

®Uncertainties are in parentheses.

Tablelll-11. Total Trihalomethane Concentrationsin the
Water Distribution System (pg/L)

1992 Quarters 1993 Quarters

Sampling L ocation First Second Third Fourth First
Los Alamos Airport 0.0 a 48 1.4 1.9
White Rock Fire Station 0.0 0.0 0.6 0.6 0.0
North Community Fire Station 0.0 17 16 0.1 0.0
S-Site Fire Station 0.0 09 18 0.0 0.0
Barranca School 0.0 16 0.0 2.3 0.0
TA-33, Bldg. 114 2.7 7.8 10.9 13.6 5.2
McL” 1000 1000 1000 1000

CInsufficient sample for analysis due to laboratory error.
PMCL under both the SDWA and the NM Water Supply Regulations.
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Tablelll-12. Volatile Organic Compounds at Wellheadsin 1992 (ug/L)
Composite Samples

Containment A* B* C*

VOC Group |
63 Compounds 0.00N 0.00N 0.00N

VOC Group |1
1,2-Dibromoethane (EDB) 0.00 N 0.00 N 0.00 N
1,2-Dibromo-3-chloropropane (DBCP) 0.00N 0.00N 000N

Minimal detection limit (MDL) = 1.00 pg/L for VOC Group I.
MDL = 0.04 pg/L for VOC Group 1.
++N = None detected above detection limit.

*Composite Samples A = Pgjarito Mesawells#1, 2, 3,5
B = Gugewells#1, 1A, 2
C=Guagewells#4,5, 6

Tablell1-13. Lead and Copper at Residential Tapsin 1992

Statistic Group Lead Copper
Below Detection Limit 54 samples 32 samples
Above Detection Limit

and Below Action Level 8 samples 32 samples
At or Above Action Level 2 samples 0 samples
Totals 64 samples 64 samples
MDL (ug/L) 5 50
90th Percentile Value (ug/L) 6 130
EPA Action Level (ug/L) 15 1,300

Tablelll-14. Inorganic Constituentsin the Water Distribution System in 1992 (mg/L)

Nitrate
Sampling Location As Ba Cd Cr F Pb Hg (asN) Se Ag
Los Alamos Airport <0.005 <0.1 <0.001 <0.005 0.63 <0.005 <0.0005 0.47  <0.005 <0.001
North Community

Fire Station 0.010 <0.1 <0.001 0010 055 <0.005 <0.0005 053 <0.005 <0.001
Barranca School 0.010 <0.1 <0.001 0010 055 <0.005 <0.0005 054 <0.005 <0.001
S-Site Fire Station 0.010 <0.1 <0.001 <0.005 0.25 <0.005 <0.0005 0.32 <0.005 <0.001
White Rock Fire Station 0.010 <0.1 <0.001 <0.005 029 <0.005 <0.0005 0.51 <0.005 <0.001
TA-33,Bldg. 4 <0.005 <0.1 <0.001 0010 025 <0.005 <0.0005 0.37 <0.005 <0.001
MCL a 0.050 1.0 0.010 0.050 400 0.050 0.0020 10.00 0.010 0.050

*MCL under both the SDWA and the NM Water Supply Regulations.
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Tablelll-15. Microbiological Sampling of the Water Distribution System

No. of Samples No. of Sampleswith 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/AP

®For asystem that collects at least 40 samples per month, if no more than 5% of the samples collected
during amonth are coliform-positive, the system isin compliance with the MCL for total coliforms.
°N/A means analysis not performed, lost in analysis, or not completed.

8. Federal Clean Air Act and the New Mexico Air Quality Control Act.
a. Federal Regulations. The Laboratory is subject to anumber 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 of the above requirements that are applicable to LANL, except the NESHAP for radionuclides and provisions
relating to SOP, have been adopted by the State of New Mexico as part of its State Implementation Plan. Therefore,
all of these regulations, except the radionuclide NESHAP and SOP, are discussed in Subsection b, State Regulations.

Radionuclide NESHAP. Under 40 CFR 61, Subpart H, EPA limits the EDE to any member of the public from
radioactive airborne releases from DOE facilities, including LANL, to 10 mrem/yr. For 1992, the maximum dose to
amember of the public from airborne releases was cal culated using the EPA-approved computer program CAP-88
to be 7.9 mrem. More than 95% of the modeled 1992 EDE was due to gaseous activation products released from the
Los Alamos Meson Physics Facility (LAMPF). 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 deficienciesin LANL'sidentification and evaluation of release
sources, lack of stack monitoring equipment on all point release sources, inadequate quality assurance programs, and
lack of ahighest effective dose calculation. All these findings have been or are being addressed; corrective actions
include preparing a comprehensive 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
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the Radioactive Air Emissions Management group [HS-9]). In addition, any construction or modifications
undertaken at LANL that will increase airborne radioactive emissions require preconstruction approval from EPA.
In 1992, 117 such projects were reviewed; only 2 of these 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 the 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
mrem/yr standard during the 1990 reporting period when these factors were not used in the calculations.

Asaresult of the second NON, DOE isrequired to submit a monthly emissions and dose assessment report, as
specified in 40 CFR 61.94(c). To correct the findingsin the NON, LANL stated that it would no longer use shield-
ing factorsto calculate the EDE value to demonstrate compliance with the radionuclide NESHAP without prior EPA
approval and instituted an emissions management plan for LAMPF to assure compliance with the standard.

Stratospheric Ozone Protection. Effective July 1, 1992, Section 608 (National Emission Reduction Program)
of the Clean 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 disposing of
air conditioning or refrigeration equipment. JCI services and maintains all refrigeration and air conditioning
systems at the Laboratory in full compliance with these provisions. Final regulations have yet to be adopted with
regard to the certification requirements for personnel, the type of recovery/recycling equipment, and the procedures
used for recovery/recycling. However, JCI recovers and recycles al ODS during servicing and repair of all
refrigeration equipment at the Laboratory and does not vent ODS to the atmaosphere.

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 15, 1992 certifying that JCI uses EPA-approved recovery/recycling equipment and that
only properly trained and certified technicians operate the equipment.

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

AQCR 301 - Regulation to Control Open Burning. AQCR 301 regulates the open burning of materials.
Under this regulation, open burning of explosive materialsis permitted when transport of these materials to other
facilities may be dangerous. Provisions of this regulation allow DOE and the Laboratory to burn waste explosives
and explosive-contaminated wastes. Civil defense-related research projects require open burning permits. In 1992,
the Laboratory had two open burning permits: one for the open burning of jet fuel for ordnance testing at TA-11,
Site K; and the other for burning explosive-contaminated wood at TA-36 (Table 111-2). The Laboratory has applied
for an extension of the permit issued by NMED for the burning of explosive-contaminated wood at TA-36 but has
not yet received formal approval from the state.

AQCR 401 - Regulations to Control Smoke and Visible Emissions. AQCR 401 limits the visible emissions
allowed from the Laboratory boilers to less 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 the boilers. Although oil is used infrequently, the boilers must be periodically switched to oil to
ensure that the backup system is operating properly. Excess opacity was recorded three timesin 1992 during
training exercises for the operation of the backup oil fired combustion system. These incidents are discussed under
the heading of AQCR 801, which allows excess emissionsin the event of malfunction, start up, shutdown, or
scheduled maintenance provided NMED is given proper notification.

AQCR 501 - Asphalt Process Equipment. Provisions of AQCR 501 set emission standards according to
process rate and require the control of emissions from asphalt-processing equipment. The asphalt concrete plant
operated by JCI is subject to thisregulation. The plant, which has a 68,182 kg/h (75 ton/h) capacity, is required to
meet an emission limit of 16 kg (35 Ib) 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 (9.1 Ib/h) and a maximum rate of 4.5 kg/h (10.0 Ib/h) over three
tests (Kramer 1992). Although the plant isold and is not required to, it meets NSPS stack emission limits for asphalt
plants (Kramer 1992).
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AQCR 507 - Oil Burning Equipment - Particulate Matter. This regulation appliesto an oil burning unit
having arated heat capacity greater than 250 million British Thermal Units (Btu) per hour. Oil burning equipment

of this capacity must emit less than 0.03 Ib/106 Btu of particulate. Although the Laboratory boilers utilize oil asa
backup fuel, all have maximum rated hest capacities below thislevel; 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 Equipment - Nitrogen Dioxide. Provisions of AQCR 604 require gas burning

equipment built before January 10, 1972 to meet an emission standard for NO2 of 0.3 Ib/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 10™ Btu/yr/unit, but they have not been operated beyond thislimit. 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 NO2 dependent on the air to fuel burning ratio; the

measured flue gas concentration of the TA-3 boilers ranged from 2 to 4 ppm NO2 during 1992.

AQCR 605 - Oil Burning Equipment - Sulfur Dioxide. This regulation appliesto oil burning equipment
having a heat input greater than 1012 Btu/yr. Although the Laboratory utilizes oil as a backup fuel for its bailers,
none utilizeit at thishigh arate. Therefore, thisregulation did not apply during 1992 to the Laboratory fuel burning
equipment. Should such equipment operate above the heat input limit, emissions of sulfur dioxide would be

required to be less than 0.34 Ib/20° Btu.

AQCR 606 - Oil Burning Equipment - Nitrogen Dioxide. This regulation appliesto oil burning equipment
having a heat input greater than 10" Btu/yr. None of the 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 heat input limit, emissions of nitrogen dioxide would be required to be lessthan 0.3
Ib/20° Btu.

AQCR 702 - Permits. Provisions of AQCR 702 require permitting of any new or modified source of poten-
tially harmful emissionsif they exceed threshold emission rates. More than 500 toxic air pollutants are regulated,
and each chemical's threshold hourly emission rate is based on itstoxicity. The Laboratory reviews each new and
modified source and makes conservative estimates of maximum hourly chemical usage and emissions. These esti-
mates 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 permits under AQCR 702.

AQCR 707 - Prevention of Significant Deterioration. These regulations have stringent requirements that must
be addressed before the construction of any new, large stationary source can begin. Under this regulation,
wilderness areas, national parks, and national monuments receive 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
the Laboratory, DOE and the Laboratory have not yet been required to submit a permit under this regulation.

AQCR 751 - Emission Standards for Hazardous Air Pollutants. In this regulation, NMED adopts by refer-
ence al 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 emissionsto
the atmosphere are produced by ashestos 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
activitiesinvolving less than 160 sq ft or 260 lin ft are covered by an annual small job notification to NMED. For
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
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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-
formance testing for beryllium sources. The Laboratory has previously received five beryllium permits from NMED
(Table111-2) and has 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 al five
permitted beryllium operations in January 1992. All operations were found to be in compliance. One permitted
beryllium processing operation, TA-3-35, has not been constructed, so the permit is not active. The Laboratory
received a permit 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, Start up, Shutdown, or Scheduled Maintenance. This
provision alows 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 particul ate 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 proceduresinitiated 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 permits, and chlorofluorocarbon replacement. The Laboratory will track new regulations written
to implement the act, determine their effects on Laboratory operations, and implement programs as needed.

9. National Environmental Policy Act.

a. Introduction. NEPA mandates that federal agencies consider the environmental impact of their actions
prior to final decision making. NEPA establishes the national policy of creating and maintaining conditions under
which man and nature can exist in productive and enjoyable harmony 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, isresponsible for preparation
of NEPA documents, which include the following:

+ acategorical 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;

+ an Environmental Assessment (EA), evaluating environmental impacts, leading to either afinding of no sig-
nificant impact (FONSI) if the impacts are indeed found to be not significant or an Environmental I mpact
Statement (EIS) if the impacts are significant; and

+ an EIS, in which impacts of proposed and alternative actions are evaluated and mitigation measures proposed,
leading to arecord 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, proposed 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-
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ject otherwise eligible for a categorical exclusion cannot be approved if it is determined these sensitive areas would
be adversely affected.

b. Compliance 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 DECsfor DOE/AL's requirement to prepare Environmental
Checklists/Action Description Memoranda (ECL/ADMS) 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 DOE/AL. Theremainder (315) had 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. 1n 1992, EM-8 prepared 56 DECs (40 covering 1992 projects
and 16 covering 1991 projects). Severa 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 hold pending resolution of funding, scope of activities, or other issues. The
remaining projects from 1992 will be documented at alater 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 actions. 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. Thisinformation is summarized in Table 111-16. 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
guestionnaires were covered by umbrella categorical exclusions; 10 were canceled or were 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 arein preparation or on hold pending further information. One EA that had
been in preparation at the end of 1992 was submitted to DOE for review in the first quarter of 1993.

Alsoin thefirst quarter of 1993, nine DECs for project reviews from prior years were submitted for DOE review.
One proposed action was categorically excluded; DOE determinations on the others are still pending. Of the DEC
determinations pending at the 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. Typesof 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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Tablelll-16. Statusof Environmental Assessmentsin 1992 and First Quarter 1993

Environmental Assessments that Received Sorbent Reactivity Studya
Findings of No Significant |mpact Advanced Free Electron Laser
(FONSI) during 1992 Scintillation Vial Crusher

Relocation of Superconducting Ceramics,
Mechanical Characterization, and Filament-
Winding Operations
Environmental Assessments Submitted to TRU Waste Compactor and Drum Storage Far:ilityb
DOE or in Revision during 1992 Expansion of TA-54, Area G
Decommission of TA-33, Building 86
LLW Drum Staging Facility
Hazardous Waste Treatment Facility
New Production Reactor Safety Center”
High Explosive Material Test Facility”
Environmental Assessmentsin Preparation Controlled Air Incinerator
LA/NTS Explosive Pulsed Power Experiment (SCYLLA)
Uranium Oxide Reduction
Environmental Analytical Chemistry Facility
New Sanitary Landfill
| sotope Separator Building

Weapons Component Testing Facil ityb
Accelerator Prototype Lab

CMR Upgrades - Phase 11°

C-H TRU Waste - Source Term Test Programb
Medical Radioisotope Production®

Restart of Plutonium-Beryllium Recovery Process”

Requirement for EA withdrawn; categorical exclusion issued.

EAsrequired by DOE in 1992.

EA completed but project canceled.

EA in preparation at the end of 1992; submitted to DOE in first quarter of 1993.
EAsrequired by DOE in first quarter of 1993.

construction and modification of support structures (13/4);
ashestos removals (5/0);
PCB remova (1/0);
installations of instrumentation (3/1); and

+ improvementsin 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 (6/0);
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 (12/3);
new or modified processes (2/0); and
emergency actions and repairs (0/1).

+ + + +

+ 4+ 4+ 4+ 4+
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10. National Historic Preservation Act.

Asrequired 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 compl eted.

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 resource survey 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. Of these, 315
proposed actions were identified through the ES& H Questionnaire system. The Biological Resource Evaluations
Team (BRET) of EM-8 determined that 45 projects required reconnaissance surveys (Level | surveys). These
surveys evaluate the degree of previous development or disturbance at the site and ascertain if there are any surface
waters or floodplainsin the area. BRET also determined that 16 projects required quantitative surveys (Level 11
surveys) to look for habitat types that may support threatened or endangered species. In addition, BRET concluded
that nine projects (Table 111-17) required intensive surveys designed to determine the presence or absence of threat-
ened or endangered species (Level 111 survey). The Laboratory adhered to protocols and permit requirements of the
NM State Game and Fish Department.

To identify projects requiring asurvey, 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 speciesin question. BRET is preparing biological evaluations for projects
requiring aLevel Il or Level 111 survey, and will consult with the US Fish and Wildlife for written concurrence of
findings, as required under the Endangered Species Act.

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 L aboratory actions for potential impact on threat-
ened or endangered species. Of these, 15 projects were identified that required Level | surveys, 3 projects needed
Level Il surveys, and 1 project required aLevel 111 survey.

12. Floodplain/Wetland 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 wetlands. Seven projects reviewed in 1992 may be located within floodplain or wetland boundaries.
Floodplain/Wetland Assessments are being prepared for these projects. None of the seven proposed projects will
affect awetland area greater than one acre, and all affected wetlands were artificialy 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 first 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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Tablelll-17. ProjectsIdentified in 1992 which Require a Species-Specific Survey

Project Name Species Surveyed
RCRA Mixed Waste Disposal Facility, TA-67 Goshawk®
I SF Gas line Replacement, Townsite Portion Jemez Mountains salamander
Western Area and extends 3.0 miles east of county
Site Characterization, OU 1182, Goshawk®
TA-11, 13, 16, 24, 25, 28, & 37
Site Characterization, OU 1086, Goshawk®
TA-15
Site Characterization, OU 1093, Meadow jumping mouse
TA-18, 27, and 65 Spotted bat
Site Characterization, OU 1098, Meadow jumping mouse
TA-2,41 Jemez Mountains salamander
Site Characterization, OU 1111, Meadow jumping mouse
TA-6, 7, 22, 40, 58, and 62 Jemez Mountains salamander
Site Characterization, OU 1114, Goshawk®
TA-3, 30, 59, 60, 61, and 64
Site Characterization, OU 1157, Goshawk®
TA-8, 9, 23, and 69 Spotted bat

@Goshawk surveyswill be conducted in June 1993.

C. Current Issues and Actions

1. Compliance Agreements.

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 isbeing
negotiated by DOE, with input from the Laboratory, with the EPA. With afew 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 isrelated to ES& H or if appropriate waste
treatment can be demonstrated.

b. NMED COsfor Hazardous Waste Operations. In January 1993, NMED issued two COs against the
Laboratory aleging 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-54, Area G, pads 1, 2, and 4 in compliance with RCRA and the NMHWA. DOE and the Laboratory negotiated
a compliance agreement with NMED to resolve these matters.

c. NPDES FFCA and Administrative Order. On July 23, 1992, EPA Region 6 served an Administrative
Order (AO), Docket No. VI1-92-1306 on UC that listed 20 violations of the Laboratory's NPDES permit between
April 1991 to March 1992. The AO also stated that LANL had failed to comply with the specified compliance
schedule and/or for AO, Docket No. VI1-91-1329 outfalls 02A-007, 04S, 05S, 09S, 10S, and 12S. The AO included
arevised compliance schedule and interim effluent limits for outfalls 02A-007, 04S, 05S, 09S, 10S, and 12S. All
sanitary discharges are scheduled to be in compliance with the NPDES permit limits by January 1993. The AO aso
established interim limits and incorporated the requested changes to the schedules for the WSC surveys by specify-
ing that they must be completed for each TA rather than on an outfall-by-outfall basis. Final completion dates for
the WSC surveys remain the same.
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In March 1993, EPA sent adraft FFCA, Docket No. V1-92-1305, to DOE that eliminated the discrepancies
between UC's current AO and the previous FFCA (Docket No. VI1-91-1328). The FFCA is currently being reviewed
by DOE and UC. The FFCA contains the compliance schedule for outfalls 09S and 05A and interim effluent
discharge limits for outfall 09S reflecting design and construction milestone dates. Completion of outfall 05A's
design, construction, and compliance with final permit limitsis expected by October 1996. Outfall 09Swasin
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.

d. NESHAP FFCA. Theradioactive air emissions at the Laboratory have been evaluated against DOE/EH-
0173T, Environmental Regulatory Guide for Radiological Effluent Monitoring and Environmental Surveillance, and
40 CFR Part 61, 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 doses cal culated from
measured stack emissions, the off-site doses for 1992 were less than 10 mrem/yr which is the standard given in 40
CFR 61.92.

DOE is currently negotiating an FFCA with EPA Region 6 that 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 Oversight and Monitoring Agreement. The Environmental Oversight and Monitoring
Agreement (known asthe Agreement in Principle, the Agreement, or AIP) 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.

The 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 thiswill 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. Thisincluded 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 aso 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.

2. 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-Y ear Plan, a planning process in which waste management activities are iden-
tified and budgeted for. The CA Program includes those activities designed to bring active or standby facilities into
compliance with ambient air, water, and solid waste regul ations 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-contaminated fluids from existing building sumps to
treatment facilities. Conceptual design for the facility was completed in 1992; construction is planned for
FY96. Upgrading the HE wastewater facilitiesis 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) Project. The SWSC Project was completed in 1992 and
eliminated eight of the Laboratory's nine sanitary treatment facilities that had 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.

+ 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 continuein 1993.
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+ TA-53 Sanitary Lagoons Elimination Project. In 1992, approximately 60% of the TA-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. Thisis an ongoing activity
and is required to ensure compliance with the TSCA.

+ Waste Stream Characterization (WSC) Survey. Thissurvey of all Laboratory buildingsis 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 continueinto 1993.

Several other Corrective Activities projects are designed to achieve compliance with the CWA NPDES permit
and the FFCA and AO requirements for effluent discharges. Thiswork includes improvementsto prevent
wastewater overflows and releases, upgrades to septic tank systems, and implementation of SPCC Plan
requirements. In 1992, the last of 40 major secondary containment structures was completed. (*Magjor structures’
are greater than 660 gal. aboveground storage tanks.) All known major outdoor storage tanks 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 isto develop and maintain an
emergency management system that, through emergency planning, emergency preparedness, and effective response
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. Thisrequirement may be waived if it can be demonstrated that there islittle or no potential for arelease from
the units to migrate to the uppermost aquifer, as has been demonstrated for several unitslocated at TAs-16, 35, 53,
and 54. All but the demonstration at TA-53 have been provided to the state's Hazardous 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 L aboratory management. Continuous quality improvement
in the ER program iswell under way.

In 1992, several significant achievements were made by EM-8 personnel in the PCB program, including
+ applicationsto obtain PCB disposal approvals for the TA-54, Area G landfill and the CAI were submitted to
EPA for approval;

+ the necessary submittals were prepared and coordinated to obtain aliner exemption for burial of solid PCB
waste to TA-54, Area G;

anew survey of PCB-contaminated equipment at the Laboratory was initiated;
17 PCB-contaminated transformers and substations were replaced;

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;
[11-29
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+ 93 buildings and transportables at 5 Laboratory sites were surveyed. From the survey, 149 PCB-contami-
nated capacitors were found and 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 statusin FY 93.

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 isincluded 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 criteriato assess datareliability;

+ provide technical guidance and support to Laboratory operations that emit radionuclides;

+ coordinate Laboratory activitiesto ensure that al Laboratory operations arein full compliance with EPA
regulations for radioactive air emissions;

+ develop and implement new methods and systems to reduce radioactive air emissions to aslow as reasonably
achievable; and

+ serve asthe 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 LANL, including routine maintenance;
environmental and safety improvements; construction, modification, and operation of support structures, PCB
removals, asbestos removals; improvementsin work place habitability; installation of instrumentation; and
relocation of portable structures. DOE categorically excluded these actions 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 experimentsto
proceed and be modified as long as they remain within the boundary conditions described in the DECs without
preparing additional NEPA documents.

6. Significant Problems.

a. Lawsuits. In 1991, alawsuit, Lujan v. Regents of the University of California, was filed against the
Laboratory. Plaintiffs claim that they were injured by exposure to discharges and emissions of radioactive and haz-
ardous materials from past operations of the Laboratory. Plaintiffs are seeking compensatory and punitive damages,
aswell asinjunctive relief against certain ongoing operations of the Laboratory.

In February 1992, alawsuit, 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 emissions of radioactive materials from
past operations of the Laboratory. Plaintiffs are seeking compensatory and punitive damages, as well asinjunctive
relief against certain ongoing operations of the Laboratory.

On April 15, 1992, alawsuit, Mills-Garrison v. Regents of the University of California, wasfiled against the
Laboratory. Plaintiffs claim that they were injured by exposure to discharges and emissions 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 May 21, 1992, alawsuit, Chavez v. Regents of the University of California, was filed against the Laboratory.
Plaintiffs seek to represent a class of all persons who resided or worked in what is now Los Alamos County since the
Laboratory opened in 1943 and seek creation of afund to finance 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 Chavez, however, the plaintiffs do not allege
they suffered any specific physical injury and consequently do not seek recovery for wrongful death or personal
injury.
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The case of United States of America and Regents of the University of Californiav. State of New Mexico
involved three conditions the NMED placed on the Laboratory's RCRA permit for the CAl. The Laboratory and
DOE believed these conditions improperly regulated radioactive emissions and therefore fell outside NMED juris-
diction. In August 1992, afederal 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 H and will ask for an injunction against continued
operation of all sources. Nothing further happened on this notice during CY 92 or the 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 permit, and one for the radioactive NESHAP. The second two FFCAswill be modeled
on the mixed waste FFCA and will be delayed until that agreement has been finalized.

On November 23, 1992, EPA Region 6 issued a NON for the requirements of 40 CFR 61 to DOE. Thisnhotice
was based on the results of an EPA audit of the Laboratory's radioactive NESHAP program in August 1992 and
included the following findings:

+ LANL, by using a shielding factor that reduces its calculated emission level by approximately 30%, isusing
"other procedures’ without prior approval of EPA and isin 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 CY 90, it must immediately comply with the 40 CFR 61.94 and
(1) report on amonthly basis al the information 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) includein each monthly report the additional information 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 L aboratory.
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.
The Laboratory and DOE are negotiating the specific provisions of the NOV settlement with NMED. The last offi-
cial correspondence 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 the effective-
ness of environmental programs and program management at the Laboratory as well as to assess conformance 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 disciplines.
Theseindividual findings were evaluated to determine four key findings|findings that summarize the most
significant environmental program deficiencies.

+ inadequate site-wide programs for the management of wastes,

+ inadequate identification, monitoring, and control of effluent releases;
+ inadequate regulatory permit strategy and management; and
+ lack of oversight of environmental activities.

The Tiger Team also identified some positive aspects of the Laboratory's environmental programs. In particular,
the Tiger Team identified the high quality of environmental professionals at the Laboratory and their dedicated
efforts to provide adequate and defensible programs and to meet regulatory requirements.
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The Laboratory has prepared action plans to address all of the environmental deficienciesidentified by the Tiger
Team. These plans were submitted to DOE for review and approval on March 31, 1992. The Tiger Team
Corrective Action Plan was signed by the Secretary of Energy on October 28, 1992.

Of the 49 action plans for which the Laboratory's EM Division isresponsible, 29 arein the high priority group,
and 20 are of low priority. These 49 action plans address 90 individual Tiger Team findings for which the Division
has primary responsibility. Inthe EM Division, detailed Work Breakdown Structures are being applied in a project-
managed approach to this effort. Asof March 31, 1993, completion reports had been filed for 14 of the 90 findings.
Work iswell underway on many of the remaining findings, the last of which is expected to be resolved in the year
2002.

8. DOE/HQ Audits and Assessments.

The DOE Albuquerque Field Office prepares an Annual Management Performance Appraisal Report of Los
Alamos at the end of each fiscal year. The FY 92 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 deficienciesin the Laboratory's waste management program, which was determined 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 surveillance program that includes routine monitoring for radiation, ra-
dioactive materials, and hazardous chemical substances on the Laboratory site and in the
surrounding area. Over 450 sampling locations are used for routine surveillance of the
environment.

During 1992, the aver age levels of external penetrating radiation (including x and gamma
rays and charged-particle contributions from cosmic, terrestrial, and manmade sour ces)
were generally the same asin 1991, showing no statistically discernible increasein radiation
levels attributable to L aboratory operations.

Air is sampled for tritium, plutonium, americium, uranium, and iodine; the highest
measured annual average concentrations 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 of
Laboratory operations could be monitored. Surface waters and shallow alluvial ground-
waters in present and former radioactive liquid effluent areas contain radioactivity in
concentrations greater than natural terrestrial and worldwide fallout levels;, nonradioactive
constituents are also present in greater concentrationsin the effluent areas than in natural
waters. Radionuclides and chemical concentrations in waters from areas where there has
been no direct release of treated effluents showed no observable effects of Laboratory opera-
tions. Most regional and perimeter soil and sediment stations contained radioactivity at or
near background levels; concentrations of plutonium in sediments from regional reservoirs
on the Rio Chama and Rio Grande reflected worldwide fallout. During 1992, all drinking
water samples were in compliance with the maximum contaminant levels established by
regulation.

Concentrations of radionuclides in foodstuffs (produce, honey, and fish) collected from
on-site Laboratory areas were compared with levels in samples collected from off-site
(perimeter and regional [background]) locations to determine the impact of Laboratory
operations. With the exception of tritium, radionuclides in produce collected on site were
within background concentrations. Fish from Cochiti Reservoir (downstream from the
Laboratory) had slightly higher levels of uranium than fish from Abiquiu Reservoir
(upstream of Laboratory operations).

In addition to environmental surveillance activities, the Laboratory carried out a number
of special studies during 1992, which provide valuable supplementary environmental
infor mation.

A. Introduction

The Laboratory supports an ongoing environmental surveillance program as required by Department of Energy
(DOE) Orders 5400.1 (DOE 1988a) 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 the Laboratory site
and in the surrounding region. These activities document compliance with appropriate standards, identify trends,
provide information for the public, 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 actions, and to gather additional information on the surrounding environment.

The monitoring program supports the L aboratory's policy to protect the public, employees, and the environment
from harm that could be caused by Laboratory activities and to reduce environmental impact as much as practicable.

Monitoring and sampling locations for various types of environmental measurements are organized into two
groups:
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+ Off-sitelocations include
Regional stations are located within the five counties surrounding Los Alamos County (Figure 11-2) at dis-
tances up to 80 km (50 mi) from the Laboratory. They provide abasis for determining conditions beyond the
range of potential influence from normal Laboratory operations.

Perimeter stations are located within about 4 km (2.5 mi) of the Laboratory boundary, and many arein resi-
dential and community areas. They document conditions in areas regularly occupied by the public and
potentially affected by Laboratory operations.

+ On-dite stations are within the Laboratory boundary, and most are in areas accessible only to employees
during normal working hours. They document environmental conditions at the Laboratory where public
accessislimited.

The general location of all monitoring stationsis presented in mapsin 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 stationsis
also available on the Facility for Information 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 penetrating radiation from cosmic, terrestrial, and Laboratory sourcesis aso
measured. Meteorological conditions are continually monitored to assess the transport of contaminantsin airborne
emissionsto the environment as well asto 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 information about particular events, such as major sur-
face run-off events, nonroutine releases, or special studies. Approximately 127,000 analyses for chemica 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.

TablelV-1. Number of Sampling L ocations for Routine
M onitoring of the Ambient Environment

Off Site On Site
Type of Monitoring Regional  Perimeter Laboratory Waste Disposal Total
Area
External radiation 4 23 51 88 166
Air 3 16 16 5 407
Surface waters®® 6 10 12 0 28
Groundwaters” 0 48 29 0 77
Soils 7 6 9 1 23
Sediments 11 19 29 21 80
Foodstuffs 13 11 21 1 46
M eteorol ogy 0 1 5 1 7

8 ncludes four stations that monitor only nonradioactive air emissions.

bSampleﬁfrom an additional 17 specia surface water and groundwater stations related to the Fenton Hill
Geothermal Program were also collected and analyzed as part of the monitoring program.

“Does 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 V111, Quality
Assurance and Sampling Procedures. Comprehensive information about environmental regulatory standardsis
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 areais highly variable with time and location. During any
year, external radiation levels can vary from 15% to 25% at any |ocation because of changes in soil moisture and
snow cover (NCRP 1975b). Thereisalso spatial variation because of different topographies, soils, and rock typesin
different areas (ESG 1978).

Natural ionizing radiation from cosmic sources increases with elevation because of reduced shielding by the
atmosphere. At sealevel, cosmic sources yield between 25 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 the region range in elevation from about 1.7 km (1.1 mi) at Espafiolato 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 [10% 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 when the size of the increase is small relative to the magnitude of natural
fluctuations.

2. Monitoring Network and Results.

Levels of external penetrating radiation (including x and gammarays and charged-particle contributions from
cosmic, terrestrial, and manmade sources) in the Los Alamos area are measured with thermoluminescent 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 north of the Los Alamos Meson Physics
Facility (LAMPF), and (3) at low-level radioactive waste management areas. The current detection limit of the TLD
systemis 3 mrem.

Results from the environmental monitoring networks are presented below. In summary, the measurements indicate
no detectable radiological impact to humans or the environment from LANL operations due to external penetrating
radiation.

a. Laboratory and Regional Areas. The environmental network consists of 51 stations divided into 3
groups. The off-site regional group consists of 4 locations, 28 to 44 km (17 to 27 mi) from the Laboratory boundary,
at Fenton Hill and in the neighboring communities of Espariola, Pojoaque, and Santa Fe. The off-site perimeter
group consists of 24 stations within 4 km (2.5 mi) of the Laboratory boundary; the on-site group includes 23 loca-
tions on Laboratory grounds (Figure 1V-1). Table1V-2 contains the TLD measurements 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 VII1.C.1.

Annual averages for the groups were generally the samein 1992 asin 1991 (Figure IV-2), close to the averages
observed in 1990, and consistent with the 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 1V-2). The annual dose averages at off-site regional stations ranged from 92 to 124
mrem. Annual measurements at off-site perimeter stations ranged from 82 to 151 mrem. Some comparisons pro-
vide auseful perspective for evaluating these measurements. 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 (EDEs) from external penetrating radiation are presented in Section VV.C.3.b.
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FigurelV-1. Off-site perimeter and on-site Laboratory TLD locations. (Does not show Regional
Stations. Specific locations are presented on the FIMAD system at the Community Reading Room.)

b. Technical Area (TA) 53 Network. This network monitors external radiation from airborne activation
products (gases, particles, and vapors) released by LAMPF, TA-53. Air emissions from LAMPF constitute the
largest Laboratory source of off-site external penetrating radiation. Due to prevailing southerly winds, the TA-53
TLD network islocated at the Laboratory boundary 800 m (0.5 mi) north of LAMPF. The network consists of 12

TLD sites. Twelve background TLD sites are located about 9 km (5.5 mi) from TA-53, near the southern boundary

of the Laboratory (Figure 1V-1).

The TLDs are changed each quarter of the calendar year (CY) or more often if LAMPF's operating schedule
indicates the need (e.g., during start up or shutdown of the accelerator for extended periods midway through a
calendar quarter). The difference between the annual measurement at the Laboratory boundary north of LAMPF

from the background site was less than three mrem.
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TablelV-2. TLD Measurements a
1992 Dose Average

Station L ocation (mrem)
Uncontrolled Areas (Off Site)
Regional Stations (28-44 km)
1. Espafiola 95 8
2. Pojoaque 92 ()]
3. SantaFe 97 (12)
4. Fenton Hill b 124 (18)
Perimeter Stations (0—4 km)
5. Barranca School 112 (©)]
6. Arkansas Avenue 103 (@)
7. Cumbres School 90 (12)
8. 48th Street 105 17)
9. LosAlamosAirport 100 (23)
10. Bayo Canyon 138 5)
11. Shell Station 129 (6)
12. Roya Crest Trailer Court 109 (21)
13. White Rock 107 (15)
14. Pgarito Acres 105 @
15. Bandelier Lookout Station 113 (14)
16. Pajarito Ski Area 141 2
20. Well PM-1 (SR 4 and Truck Rt.) 150 (6)
41. McDonald's 111 (12)
42. Airport-South 121 9
43. East Gate Business Park 121 (13)
44. Big Rock Loop 151 (20)
45. Cheyenne Street 150 9
46. Los Pueblos Street 140 (20)
47. Urban Park 143 17)
48. County Landfill 116 (18)
49. Pifion School 105 (20)
50. White Rock Church
of the Nazarene 103 (11
51. Bayo Canyon Well 82 4)
Controlled Areas (061 Site)
On-Site Stations
17. TA-21 (DP West) 129 17)
18. TA-6 (Two Mile Mesa) 118 (6)
19. TA-53 (LAMPF) 135 (12)
21. TA-16 (SSite) 120 (15)
22. Booster P-2 130 (12)
23. Mesitadel Buey 123 (6)
24. State Highway 4 152 8)
25. FrijolesMesa 119 5)
26. TA-2 (Omega Stack) 118 (13)
27. TA-2 (Omega Canyon) 159 19
28. TA-18 (Pgarito Site) 123 (©)]
29. TA-35(Ten SiteA) 109 (18)
30. TA-35(Ten Site B) 118 9)
31. TA-59 (Occupational Health Lab) 122 (13)
32. TA-3(Van de Graaff) 118 (10)
33. TA-3(Guard Station) 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-55 (Plutonium Facility South) 150 (22)
39. TA-55 (Plutonium Facility West) 146 8)
40. TA-55 (Plutonium Facility North) 120 (20)

baL_J ncertainties (|2 standard deviations) are in parentheses.
See Figure IV-1.
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Figure 1V-3 presents summary data on the contribution of external penetrating radiation to the maximum
individual dose and the maximum Laboratory boundary dose. Doses significantly decreased beginning in 1987. No
above-background increase in external radiation from Laboratory operations was measured above TLD-detection
limitsin off-site areas by the TLD monitoring network during 1992.

c. Low-Level Radioactive Waste Management Areas Network. This network of 88 locations monitors
radiation levels at 1 active and 10 inactive low-level radioactive waste management areas. These waste manage-
ment 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 arrays of TLDs (Table 1V-3). Annual averages at all sites
ranged from 85 to 236 mrem and compare well with the annual averages for the perimeter locations (Tables V-2
and 1V-3). The extremes at Area G (the active radioactive waste area) and Area T (an inactive waste area) have been
noted in previous years. Valuesfor AreaT compareto previous years. The maximum recorded value for AreaG is
alocation 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 the temporary storage area.

C. Air Monitoring

1. Airborne Radioactivity.

a. Introduction. Natural atmospheric and fall out radioactivity levels fluctuate and affect measurements made
during the Laboratory's air sampling program. Worldwide background airborne radioactivity islargely composed of
fallout from past atmospheric nuclear weapons tests by several countries, natural radioactive constituents from the
decay of thorium and uranium attached to dust particles, and materials resulting from interactions with
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FigurelV-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 account.

*No above-background Laboratory boundary doses, as measured by TLDs, were
recorded during 1991 or 1992.

cosmic radiation (for example, natural tritiated water vapor produced by interactions of cosmic radiation and stable
water). Levelsof 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 wash particulate matter out of the air. Consequently, there are often large daily and seasonal fluctuations
in airborne radioactivity concentrations caused by changing meteorological conditions. The measured airborne con-
centrations (Table 1V-4) are less than 1% of the Derived Air Concentrations (DA C) guide for uncontrolled aress.
The DAC guide represents a concentration that would result in an annual 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 isinactive. The regional monitoring stations, 28 to
44 km (18 to 28 mi) from the Laboratory, are located in Espafiola, Pojoaque, and Santa Fe. The data from these
stations are used as reference points for determining regional background levels of atmospheric radioactivity. The
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Table1V-3. Doses Measured by TLDs at On-Site
Waste Disposal Areasduring 1992

Number Annual Doses (mrem)
Waste
Disposal Area of TLD Locations Mean Minimum Maximum
TA-21, AreaA® 5 107 (6)° 84 133
TA-21, AreaB 14 115 (11) 101 139
TA-50, AreaC 10 122 (13) 107 135
TA-33, AreaE 4 100 (7) 96 105
TA- 6, AreaF 4 100 (16) 94 105
TA-54, AreaG 26 236 (58) 113 2,020
TA-21, AreaT 7 142 (19) 110 242
TA-21, AreaU 4 119 (16) 112 124
TA-21, AreaV 4 106 (13) 97 109
TA-35, AreaW 1 111 (22) 111 111
TA-49, AreaAB 10 85 (6) 83 91

See Figure 11-4 for location of Technical Areas (TAS).
bUn(:ertai nties (| 2 standard deviations) are in parentheses.

TablelV-4. Average Background Concentrations of
Radioactivity in the Regional Atmosphere

Radioactive Santa Feb New M exico DOE Guidefor
Constituent® Units 1988|1991 1992 Uncontrolled AreaOI
Gross beta 10 uGimL 100+(+0.0)°  9.6+(+L9) ++9,000
3 102 pCi/mL + 0.3+(+0.8) 200,000
Uranium (natural) ++ pg/m® 58.2+(19.5) 92.0+(15.0) 100,000
24 108 pci/mL 25+(+75)  30.6+(+9.0) +90,000
2y 108 pci/mL 0.8+(+0.4) 2.6+(+0.7) 100,000
238 108 pci/mL 2D EH+75)  28.8+(+8.0) 100,000
T 108 pci/mL 0.3+(+0.2) 0.6+(+3.8) +30,000
2392400, 108 pci/mL 0.2+(+0.1) 1.5+(+2.2) +20,000
M Am 108 pci/mL + 1.3+(+4.1) +20,000
13, 102 pci/mL + + ++++400

®See Appendix D, Table D-35 for detection limits.

bEPA (1989|1993), Reports 53 through 68. Data are from the EPA Santa Fe, New Mexico, sampling
location and were taken from January 1988 through December 1991. Data for 1992 were not available
at time of publication.

“Data are annual averages from the regiona stations (Espafiola, Pojoaque, Santa Fe) and were taken by
the Laboratory during CY 92.

dSee Appendix A. These values are presented for comparison.
®Uncertainties (| 20) are in parentheses.
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14 perimeter stations are within 4 km (2.5 mi) of the Laboratory boundary. Fourteen on-site stations are within the
Laboratory boundary (Figure IV -4, Table D-8). Samples are collected from one of the on-site stations (located at
TA-59) on aweekly basis for gross alpha, beta, and gamma screening purposes.

In addition to Station 27 at TA-54, which is part of the routine air sampling network, four additional stations are
located at the active radioactive waste disposal site, TA-54, Area G, and one station at an inactive waste disposal
site, TA-49, Area AB. Inthe past these additional stations were not identified as part of the airnet system.

In August 1992 five stations for monitoring iodine-131 in air were added to the air monitoring network. These
are colocated 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 amonth. The airnet monitoring network experienced approximately 5% station downtime during 1992.
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FigurelV-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 D-8 and on the FIMAD system at the Community Reading Room.)
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c. Analytical Results.

Gross Alpha and Beta Radioactivity. Gross alpha and beta analyses help in evaluating genera radiologi-
cal air quality. Alphaor beta activity for any single radionuclide cannot be present in greater quantity than the total
gross concentration. 1f gross activity in a sampleis consistent with past observations and background, special anal-
yses for specific radionuclides are not required. If the sample analytical results appear to be elevated, then analyses
for specific radionuclides are required to confirm or deny a problem such as an unplanned release.

The National Council on Radiation Protection and M easurements (NCRP) estimates concentration of long-lived
gross alpha activity in air to be 2,030 aCi/mS. The primary alpha activity is due to 210Po (adecay product of radon
gas) and other naturally occurring radionuclides (NCRP, 1987a). There were more than 500 air samples collected
and analyzed for gross apha activity in 1992; none were above background.

The NCRP estimated concentration levels of long lived gross beta activity in air to be 20,000 aCi/m3. This
activity is primarily due to the presence of %0 and “Bi (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 astritiated water in air (0.3[]6.4] +
10™% UCi/mL) was lower than the off-site perimeter annual mean (2.7 [[17.3] + 10%? UCi/mL) and the on-site annual
mean (6.1[|26.4] + 10% uCi/mL). The waste sites annual mean (42.8 [|34.7] + 10% uCi/mL) was 7 times the on-
site annual mean. The elevated concentrations observed in the waste sites are at TA-54, Area G, near shafts where
tritium contaminated waste is disposed of. The highest concentration observed in any month was also at TA-54,
Area G, Station 35 (685 [|205] + 10" pCi/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, asreported in Section IV.1.2. Elevated levels of tritium in rainwater
were found in samples from the Los Alamos area, which contained >20 tritium units (TUs), compared to the
expected worldwide average concentration of 10 to 20 TUs. One tritium unit is equal to 3.2 pCi/L of water.

TablelV-5. AirborneTritium as Tritiated Water Concentrationsfor 1992

Concentrations (pCi/m?® [107%? pCi/mL])

Total Air No. of Mean asa
Volume No.of Samples Per centage of
Station L ocation® (m3 Samples <MDLP? Maximum® Minimum® Mean® Guide®

Regional Stations (28-44 km), Uncontrolled Areas (Off Site)

+1. Espafiola 125 15 15 22 (0.8 |2.4e (15 04(32 <0.1
+2. Pojoaque 105 15 15 21 (09 0.9 (1.3) 04(33) <0.1
+3. SantaFe 126 15 14 36 (10 3.0 (23) 03(45) <0.1
Group Summary 45 44 36 (10 3.0 (23) 0.3(6.49 <0.1
Perimeter Stations (0—4 km), Uncontrolled Areas (Off Site)

+4. Barranca School 108 15 8 100 (1.0 [1L.9 (0.8) 26(35) <0.1
+5. Urban Park 92 12 7 84 (25) [1.8 (09 26(5.1) <0.1
+6. 48th Street 107 11 13 57 (13) 05 (05) 26(3.6) <0.1
+7. Shell Station 78 14 4 9.0 (18 03 (02) 4.1(45) <0.1
+8. McDonad's 93 15 5 118 (20) 10 (04) 58(50 <0.1
+9. Los Alamos Airport 94 14 9 89 (18 0.0 (09 35(4.6) <0.1
10. East Gate 104 14 4 105 (24 [L4 (08) 3.8(45) <0.1
11. wWell PM|1 112 15 11 49 (16) 0.3 (02) 20(45) <0.1
12. Royal Crest

Trailer Park 76 13 6 107 (19 [0.0 (06) 39(4.6) <0.1
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TablelV-5. (Cont.)
Concentrations (pCi/m? [107%? pCi/mL])

Total Air No. of Mean asa
Volume No.of Samples Per centage of
Station L ocation® (m3® Samples <MDL? Maximum® Minimum® Mean® Guide®
Perimeter Stations (0—4 km), Uncontrolled Areas (Off Site) (Cont.)
13. White Rock,
Pifion School 84 12 7 6.0 (20 01 (03) 26(43) <0.1
14. Pgjarito Acres 94 15 14 46 (12) |[115 (69 01(7.7) <0.1
15. White Rock
Fire Station 78 14 11 57 (21) 0.8 (05 16(35) <0.1
16. White Rock Church
of the Nazarene 70 14 10 106 (3.2 00 (06) 23(458) <0.1
17. Bandelier 83 15 15 26 (0.6) [L.0 (05) 08(22 <0.1
Group Summary 193 124 118 (20) [115 (69 27(17.3) <0.1
On-Site Stations, Controlled Areas
19. TA-21, DP Site 79 13 1 388 (49 07 (04) 131(81) <0.1
20. TA-21, AreaB 86 14 6 176 (35 3.7 (19 56(6.4 <0.1
21. TA-6 119 14 11 128 (34) 09 (07) 27(1L.7) <0.1
22. TA-53, LAMPF 74 14 7 146 (31 |04 (04) 49(71) <0.1
23. TA-52, Beta Site 76 14 6 89 (22 [L.2 (0.6) 4.4(5.1) <0.1
24. TA-16, S-Site 61 8 7 47 (20) 02 (13) 15(3.9 <0.1
25. TA-16-450 68 12 9 72 (36) [L.4 (0.7) 16(6.1) <0.1
26. TA-49 85 15 15 27 (0.6) 0.1 (06) 1.2(3.0 <0.1
27. TA-54 111 14 4 255 (30) (0.7 (21) 100(6.7) <0.1
28. TA-33 68 12 7 101 (25 [0.8 (05) 37(6.2 <0.1
29. TA-2, Omega Site 76 13 8 154 (25 36 (22) 43(5.1) <0.1
30. Booster P-2 109 15 13 6.3 (0.8) [0.3 (05 20(3.6) <0.1
31. TA-3 71 12 0 682 (45) 50 (0.7) 26.9(12.4) <0.1
32. TA-48 75 14 10 81 (31) |27 (30) 27(5.9) <0.1
Group Summary 184 104 68.2 (4.5) [3.7 (19 6.1(26.4) <0.1
Waste Site Stations, Controlled Areas
33. AreaAB 75 9 7 69 (17 [L.1 (05 20(47 <0.1
34. AreaG-1
NE Corner 98 13 2 46.7 (6.0 23 (11) 18.1(8.9) <0.1
35. AreaG-2
South Fence 105 14 1 685.0(205.0) 25 (0.7) 164.1(30.4) <0.1
36. AreaG-3
Gate 82 12 8 1856 (11.5) 1.0 (05) 24.2(12.4) <0.1
37. AreaG-4 Water Tank 74 13 5 142 (238) 10 (05 56(52 <0.1
Group Summary 61 23 685.0 (205.0) [L.1 (0.5) 42.8(34.7)

8See Figure IV-4 for map of local stations.

lenlmum detection limit (MDL) = 2 + 10722 puCi/mL.

Uncertal nties ( |2 0) arein parentheses.
dcontrolled area DOE Denved Air Concentration (DAC) = 2 + 10™° puCi/mL; uncontrolled area
DAC guide=1+ 107" pCi/mL.
®See Section VI I, D.3, Data Handling of Radiochemical Samples, for an explanation of the presence

of negatives values.
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Plutonium. Of the 123 air sample analyses performed in 1992 for %380 from locations outside of the
waste sites, only 4 samples were above the minimum detection limit of 4 + 10_18 MCi/mL. All mean air concentra
tions of 2*®Pu were less than 0.1% of the DOE's DAC guide for uncontrolled areas, 3 + 10 MCi/mL. The highest
concentration was observed during the second quarter of 1992 at an off-site perimeter station located near
McDonald's, 8.4 [|4.3] + 10'18 uCi/mL. Other sampling locations near this station did not indicate any elevated

sample results. Twenty samples from the waste sites were analyzed for 238Pu. The highest observation was 9.7
[13.8] + 10_18 MCi/mL, which isless than 0.1% of the DOE's DAC guide.

The 1992 annual means for 2***°py air concentrations for the regional (1.5[]8.1] + 1078 pUCi/mL), perimeter
(5.9[12L.8] + 1028 uCi/mL), on-site (4.2 [|20.4] + 10 puCi/mL) and waste site stations (1.1 [[L6.0] + 10
MCi/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] + 10'18 MCi/mL) at the on-site TA-49 sampler. Tables V-6 and V-7 present
complete monitoring data on plutonium concentrations.
Six perimeter stations (Los Alamos Shell, East Gate, Well PM-1, White Rock Pifion School, Pajarito Acres, and

White Rock Fire Station) were found to have mean 2392000, activity concentrations statistically greater than the

regional (background) activity of 1.5 [8.1] aCilm”, Background activity from plutonium is due to resuspension of
fallout from atmospheric testing. These elevated readings were recorded in the first quarter of 1992. If these ele-

vated readings are omitted, the mean 239’240Pu concentrations for the quarterly perimeter results equal the value
recorded for the regional locations.

Table1V-6. Airborne ?®Pu Concentrations for 1992
Concentrations (aCi/m® [10728 puCi/mL])

Total Air No. of Mean asa
Volume  No.of Samples Per centage of
Station L ocation® (m®  Samples <MDL® Maximum® Minimum®  Mean® Guide®

Regional Stations (28—-44 km), Uncontrolled Areas

+1. Espafiola 62,679 4 4 19 (4.5) 0.0 (3.9 09 (39 <01
+2. Pojoaque 68,874 4 4 24 (33) 0.4 (3.0 1.0 (35 <01
+3. SantaFe 58,333 4 4 06 (4.4 |1.1e( 4.1) 0.2 (41) <01
Group Summary 12 12 24 (3.3 [1.1 (4.2) 06 (38 <01

Perimeter Stations (0—4 km), Uncontrolled Areas

+4. Barranca School 63,526 4 4 1.3 (34 [0.1 (3.8) 05(38 <01
+5. Urban Park 73,921 4 3 41 (3.4) 0.2 (27 19(33) <01
+6. 48th Street 66,282 4 4 27 (4.7) [0.6 (3.2) 1.0(37 <01
+7. Shell Station 60,763 4 4 27 (35) 0.0 (3.7) 11 (4.0 <01
+8. McDonad's 56,508 4 3 84 (4.3) 0.4 (5.3) 27 (44 <01
+9. LosAlamos Airport 77,457 4 4 20 (32 0.0 (35) 09(31) <01
10. East Gate 69,905 4 4 31 (36) 03(3.1) 1.2 (35 <01
11. Well PM-1 65,152 4 4 0.0 (0.0 [1.0 (3.2 04 (3.7) <0.1
12. Royal Crest

Trailer Park 63,157 4 4 24 (4.3) 0.0 (3.5 11(39 <01
13. White Rock,

Pifion School 77,415 4 4 19 (29 0.0 (32 12(31) <01
14. Pgjarito Acres 58,919 4 4 26 (6.5) [2.7 (3.8) 06(43) <01
15. White Rock

Fire Station 62,575 4 4 16 (3.5 [0.4 (3.3) 05(39 <01
16. White Rock Church

of the Nazarene 60,712 4 4 24 (7.3 0.8 (4.0) 15(44) <01
17. Bandelier 55,826 4 4 16 (4.2 [0.4 (5.8) 02(44) <01
Group Summary 56 54 84 (4.3 [2.7 (3.8) 1.0(38) <01
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TablelV-6. (Cont.)

Concentrations (aCi/m3[107%8 pCi/mL])

Total Air No. of Mean asa
Volume No.of Samples Per centage of
Station L ocation® (m®  Samples <MDLP Maximum® Minimum® Mean® Guide®
On-Site Stations, Controlled Areas
19. TA-21, DP Site 63,977 4 4 10 (35 [0.3 (3.8) 04(39 <01
20 TA-21, AreaB 51,625 4 4 11 (4.6) 0.0 (4.6) 06(47) <01
21. TA-6 68,196 4 4 10 (39 02(32 07(35 <01
22. TA-53(LAMPF) 74,341 4 4 21 (34 0.0 (35) 10(32 <01
23. TA-52,BetaSite 63,758 4 4 09 (54) [0.2 (3.2) 05(39 <01
24. TA-16, S-Site 47,643 3 3 0.0 (0.0 [0.3 (4.7) 0.2 (3.9 <01
25. TA-16-450 60,313 4 4 02 (37 [L.7 (7.4) 04 (4.4) <0.1
26. TA-49 72,353 4 3 38 (34 00(31) 10(33) <01
27. TA-54 67,833 4 4 1.7 (3.0 [0.3 (5.2) 07(37 <01
28. TA-33 69,164 4 4 1.0 (3.0 05(34) 07(36) <01
29. TA-2 (Omega) 42,788 4 4 10 (4.8 [0.5 (7.2) 00(6.2 <01
30. Booster P-2 61,466 4 4 13 (3.8 [0.1 (4.2) 05(39 <01
31. TA-3 59,199 4 4 19 (41 0.4 (64) 11(43) <01
32. TA-48 52,864 4 4 28 (85) [0.5 (0.9) 10(43) <01
Group Summary 55 54 38 (34 [1.7 (7.4) 06(41) <01
Waste Site Stations, Controlled Areas
33. AreaAB 54,677 4 4 1.2 (2.9) [5.2(17.3) |0.7(7.0) <0.1
34. AreaG-1
NE Corner 66,917 4 1 6.8 (3.5 1.3 (6.6) 38(4.0) <01
35. AreaG-2
South Fence 67,509 4 4 0.3 (3.0 0.0(6.7) 02(40) <01
36. AreaG-3 Gate 61,381 4 3 9.7 (3.8) [0.3 (4.8) 24 (40 <01
37. AreaG-4 63,368 4 3 34 (31 00(34) 11(39) <01
Water Tank
Group Summary 20 15 9.7(3.8) [5.2(17.3) 14(46) <01

8See Figure 1V-4 for map of on-site and perimeter stations.
PMDL =4 + 1078 pCi/mL.
“Uncertainties ( |2 o) are in parentheses.

dcontrolled area DOE DAC = 2 + 1072 uCi/mL;
+uncontrolled area DAC guide = 3 + 107 uCi/mL.

®See Section VI11.D.3, Data Handling of Radiochemical Samples,

+for an explanation of the presence of negatives values.
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Concentrations (aCi/m® [10728 uCi/mL])

Total Air No. of Mean asa
Volume No.of Samples Per centage of
Station L ocation® (Mm%  Samples <MDL® Maximum® Minimum®  Mean® Guide®
Regional Stations (28-44 km), Uncontrolled Areas
+1. Espafiola 62,679 4 4 1.3(24) 0.4 (26) 08 (47 <01
+2. Pojoaque 68,874 4 4 1.7(25) 12 (27) 14(44) <01
+3. SantaFe 58,333 4 3 4.3(29) 1.1 (0.9) 21(50 <01
Group Summary 12 11 4.3(29) 04 (26) 15(81) <01
Perimeter Stations (0—4 km), Uncontrolled Areas
+4. Barranca School 63,526 4 4 2.7(0.8) 0.3(25) 1.3(46) <01
+5. Urban Park 73,921 4 4 1.7(2.6) 0.0 (22 0.7 (40 <01
+6. 48th Street 66,282 4 3 3.1(1.0 0.0 (24) 11(46) <01
+7. Shell Station 60,763 4 3 43.2(4.5) 05(31 115(6.6) <01
+8. McDonad's 56,508 4 4 2.0(28) 0.3 (3.0 15(55 <01
+9. LosAlamos Airport 77,457 4 4 1.7(10) 0.6 (1.8) 13(37) <01
10. East Gate 69,905 4 3 30.4(3.1) 0.3(23) 81(52 <01
11. Well PM-1 65,152 4 3 28.0(3.2 |O.Se( 2.3) 71(55 <01
12. Royal Crest
Trailer Park 63,157 4 2 6.0(2.9) 0.3 (29 30(48 <01
13. White Rock,
Pifion School 77,415 4 3 43.3(4.9) 00(22 111(57 <01
14. Pgjarito Acres 58,919 4 3 79.5(8.3) 0.8(23) 207(10.0) <01
15. White Rock
Fire Station 62,575 4 3 45.2(4.9) 05(23) 123(6.9 <01
16. White Rock Church
of the Nazarene 60,712 4 3 4.2(4.9) 0.8 (2.7) 20(6.1) <01
17. Bandelier 55,826 4 4 1.1(0.8) [0.3 (2.8) 05 (55 <01
Group Summary 56 46 79.5(8.3) [0.5 (2.3) 59(21.8) <0.1
On-Site Stations, Controlled Areas
19. TA-21, DP Site 63,977 4 4 29(12 0.0 (3.6) 13(51 <01
20. TA-21, AreaB 51,625 4 3 3.6(15) 23(3.0) 27 (54) <01
21. TA-6 68,196 4 4 18(21) [0.8 (2.2) 10(41 <01
22. TA-53 (LAMPF) 74,341 4 4 21(23) 1.0 (2.0) 15(39) <01
23. TA-52,BetaSite 63,758 4 4 1.0(2.6) [0.9 (3.6) 03(500 <01
24. TA-16, SSite 47,643 3 0 18.2(2.3) 53(31) 125(47 <01
25. TA-16-450 60,313 4 4 02(22) [2.7 (1.7) [0.6 (4.4) <0.1
26. TA-49 72,353 4 3 92.0(28.0) 05(21) 240(6.8) <01
27. TA-54 67,833 4 2 37.1(34) 08(06) 117(53) <01
28. TA-33 69,164 4 4 0.4(04) 0.0 (3.0 02(44) <01
29. TA-2 (Omega) 42,788 4 4 26(4.7) [0.1 (2.7) 15(81 <01
30. Booster P-2 61,466 4 4 2.4(0.8) 0.6 (2.5 12 (48 <01
31. TA-3 59,199 4 4 23(4.2) 0.6 (2.3 14 (56) <01
32. TA-48 52,864 4 4 0.4 (0.6) [0.6 (5.7) 01 (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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TablelV-7. (Cont.)

Concentrations (aCi/m3[107%8 pCi/mL])

Total Air No. of Mean asa
Volume No.of Samples Per centage of
Station L ocation® (Mm%  Samples <MDLP Maximum® Minimum® Mean® Guide®

Waste Site Stations, Controlled Areas

33. AreaAB 54,677 4 4 1.6(0.7) 0.0 (25) 0.8(12.2) <01
34. AreaG-1
NE Corner 66,917 4 3 34(23 0.8 (0.6) 19(54) <01
35. AreaG-2
South Fence 67,509 4 4 1.4(1.9) 0.0 (23) 08 (54 <01
36. AreaG-3 Gate 61,381 4 4 1.6(3.0) [0.3 (3.2) 08 (50 <01
37. AreaG-4 63,368 4 4 20(0.7) 0.6 (2.3 13(49) <01
Water Tank
Group Summary 20 19 34(23 [0.3 (3.2 1.1(16.0)

8See Figure V-4 for map of local stations.

®Minimum detectable limit = 3 + 10728 uCi/mL.

“Uncertainties ( |2 o) are in parentheses.

dControlled area DOE DAC = 2 + 1072 uCi/mL; uncontrolled area DAC = 2+ 107 uCi/mL.

®See Section V11, D.3, Data Handling of Radiochemical Samples, for an explanation of
the presence of negatives values.

The above background readings recorded in the first quarter of 1992 at the 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 statigozndoTA—G, but this station is not near
these six perimeter stations. There were no unplanned releasesinvolving =~ Pu from LANL during the first
quarter of 1992 (Section V.B.3.a). The sampling results for other radioisotopes that are normally detected along
with “""Pu were not found to be elevated for the same stations. Gross a pha screening performed prior to
radioisotopic analysis did not indicate elevated alpha activity in the samples.

These elevated results appeared to be an artifact of the sampling and/or radiochemical analysis procedure; how-
ever, they were included for estimating the total off-site dose from LANL operations (Section V.C). Thereisno
associated health risk for these elevated [?gdi ngs. Theincremental dose associated with the station with the highest
quarterly concentration (79.5[|8.3] + 10 = uCi/mL g\t Pajarito Acres) islessthan 0.01 mrem.

Americium. Measured concentrations of “*"Am were all less than 0.1% of the DOE's DAC guides for
controlled and un%ontrolled areas. The off-site perimeter mean (1.8 [|17.9] -{810 MCi/mL) and the on-site mean
(2.3[]20.0] + 10 " pCi/mL) were within t8he regional mean (1.2[[9.1] + 10 * pCi/mL). The station with the highest
observed concentration (12.6 [|4.6] + 10—~ uCi/mL) was the on-site station at TA-6. Table V-8 presents complete
monitoring data for americium.

Uranium. Because uranium is a naturally occurring radionuclide in soil, it is found in airborne soil parti-
cles that have been resuspended by wind or mechanical forces (for example, vehicles or construction activity). Asa
result, uranium concentrationsin air are heavily dependent on the immediate environment of the air sampling sta-
tion. Stationswith relatively high annual averages or maximums are in dusty areas such as Santa Fe, Pojoague, and
Espafiola, where heavier accumulations of dust on filters result in increased amounts of natural uranium in the
sampl &23Th|s accoslzl‘ntsfor the larger uranium concentrations at regional stations. The measured mean concentra-
tions of U and 7 U from off-site regional stations are approximately the same, which suggests that the measured
uranium is naturally occurring uranium from soils and not from Laboratory operations.

IV-15



Los Alamos National Laboratory
-------------------- Environmental Surveillance 1992 e s mmmmmmmmm-mm -

Total uranium concentrations were calculated from the isotopic composition analysis for each station. The 1992
annual means for uranium conc%ntrations inair for of;,-site regional and off3-site perimeter, on-site, %nd waste site
stationswere 87.2 (| 54.5) pg/m™~, 55.1 (] 123.3) pg/m™, 63.3 (| 130.7) pg/m~, and 68.0 (| 87.5) pg/m~, respectively.
All measured annual means were less than 0.1% of the DOE's DAC guides for uranium in air for controlled and
uncontrolled areas. No effects attributable to Laboratory operations were observed. |sotopic uranium analysis of the
air samples was initiated in 1992, which allows for a more accurate dose assessments from potential exposuresto
uranium. Total uranium concentrations in terms of massisalso given in Table V-9 for comparison with uranium
data from previous Environmental Surveillance reports. Activity concentrations for three isotopes of uranium are
presented in Tables 1V-10 through 1V-12.

lodine. Datafrom five new iodine-131 air monitoring sta!il(ins are presented in Table 1V-13. All con-
centrations were below the minimum detection_l1i91it (MDL) (1+ 10 ™ pCi/mL) and well below the DOE DAC.
The highest observed concentration (5[|3] +10 = pCi/mL) was at TA-48. Note that there were no results recorded
above the MDL, thus the relative large uncertainty associated with each concentration.

Table1V-8. Airborne 2Am Concentrationsfor 1992
Concentrations (aCi/m3 [10_18 MCi/mL])

Total Air No. of Mean asa
Volume No.of Samples Per centage of
Station L ocation® (m?') Samples <M DLb Max® Min® Mean® Guided
Regional Station (44 km), Uncontrolled Area
+2. Pojoaque 15,716 1 1 11(38) 11 (3.8) 11(38 <01
+3. SantaFe 58,333 4 2 3.7(4.0) [1.6°(44) 13(83) <01
Group Summary 5 3 3.7(4) [1.6 (4.4) 12(91) <01
Perimeter Stations (04 km), Uncontrolled Areas
+6. 48th Street 34,955 2 2 14(3.6) 12 (3.3 13(49 <01
+8. McDonad's 31,933 2 2 1.8(4.3 0.9 (34 14(54) <01
+9. LosAlamos Airport 41,338 2 1 20(27) 1.0 (31) 15(41) <01
10. East Gate 32,656 2 0 24(3.6) 2.1 (3.8) 23(52 <01
12. Royal Crest
Trailer Park 49,266 3 0 28(4.4 2.2 (35) 25(65 <01
13. White Rock,
Pifion School 38,451 2 1 41(3.1) 20 (31 30(44) <01
15. White Rock
Fire Station 26,843 2 1 22(4.7) 20 (4.2 21(6.3) <01
16. White Rock Church
of the Nazarene 60,712 4 2 25(30 0.9 (4.0 1.8(95 <01
17. Bandelier 29,973 2 2 09(38 0.6 (4.2 0.7(57 <01
Group Summary 21 11 41(3.1) 0.6 (4.2 1.8(179) <01
On-Site Stations, Controlled Areas
19. TA-21 DP Site 15,631 1 0 27(38) 2.7 (3.8 27(38) <01
20. TA-21, AreaB 51,625 4 3 6.7 (5.1) 09 (4.4 27(93) <01
21. TA-6 68,196 4 2 12.6 (4.6) 13 (32 45(7.6) <01
22. TA-53(LAMPF) 74,341 4 3 27(34 14 (29) 18(6.5 <01
23. TA-52 Beta Site 37,049 2 2 17(33 1.0 (3.2 14(46) <01
24. TA-16, SSite 12,793 1 1 11(4.7) 11 (4.7) 11(47) <01
26. TA-49 35,544 2 2 11(32 0.0 (3.6) 05(48) <01
27. TA-54, AreaG 30,527 2 1 41(3.2 14 (5.2 27(6.1) <01
30. Booster P-2 27,968 2 1 49(4.2) 0.6 (4.4) 28(6.1) <01
31. TA3 24,200 2 0 45(6.4) 2.0 (4.1 32(76) <01
Group Summary 24 15 12.6 (4.6) 0.0 (3.6) 2.3(20.00 <01
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TablelV-8. (Cont.)
Concentrations (aCi/m3 [10_18 pCi/mL])

Total Air No. of Mean asa
a Volupme No.of Sampl c c c Percentage of
Station L ocation (m Samples <MDL Max Min Mean Guide

Waste Site Stations, Controlled Areas

34. AreaG-1

NE Corner 66,917 4 2 3.7(6.6) 1.3(29) 24(85) <01
35. AreaG-2

South Fence 67,509 4 3 20(7.6) 04(29 1.2(93) <01
36. AreaG-3 Office 26,129 2 2 1.3(4.4) 0.0(4.8) 0.7(6.5 <01
37. AreaG-4

Water Tank 26,396 2 1 2.8(4.9 1.8(4.2) 23(65 <01
Group Summary 12 8 3.7(6.6) 0.0(4.8) 1.7 (15.6)

ad,

pSee FigurelV-4 gor map of station locations.

MDL =2+10 pCi/mL.

dUncertai nties ( |2 o) are in parenthese 14
eControlled areaDOE DAC =2+ 10 ™ uCi/mL; uncontrolled area DAC guide=2+ 10 = uCi/mL.
See Section V111.D.3, Data Handling of Radiochemical Samples, for an explanation of the

presence of negatives values. o1

NOTE: Only those Airnet stations listed in this table are sampled for =~ “Am.

TablelV-9. AirborneUranium Concentrations for 1992

Concentrations (pg/m®)

Total Air No. of Mean asa
Volume No.of Samples Per centage of
Station L ocation® (m®  Samples <MDL® Maximum® Minimum®  Mean® Guide®

Regional Stations (28|44 km), Uncontrolled Areas

+1. Espafiola 62,679 4 0 93.6 (13.4) 29.9(15.8) 53.2(36.2) <0.1
+2. Pojoagque 68,874 4 0 1584 (12.7) 27.0(145) 958(27.2) <0.1
+3. SantaFe 58,333 4 0 244.0(19.9) 22.0(154) 112.4(30.4) <0.1
Group Summary 12 0 244.0(19.9) 220(154) 872(545 <01
Perimeter Stations (04 km), Uncontrolled Areas

+4. Barranca School 63,526 4 0 187.6(18.1) 421(74) 928(26.8) <0.1
+5. Urban Park 73,921 4 0 125.8(14.0) 11.8(94) 541319 <01
+6. 48th Street 66,282 4 0 138.4(16.7) 199(114) 571(25.0) <01
+7. Shell Station 60,763 4 0 75.1(9.3) 36.1(15.00 62.8(417) <0.1
+8. McDonad's 56,508 4 0 48.7 (11.1) 29.9(37.00 39.1(425) <0.1
+9. LosAlamos Airport 77,457 4 0 158.3(13.6) 39.2(9.6) 914(244) <01
10. East Gate 69,905 4 0 3255(221) 445(6.8) 1228(284) <0.1
11. Wl PM-1 65,152 4 0 455 (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) 394 (15.3) 554(36.4) <0.1
13. White Rock

Pifion School 77,415 4 0 50.9 ( 6.6) 12.1(11.1) 29.0(15.00 <01
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TablelV-9. (Cont.)

Concentrations (pg/m?)

Total Air No. of Mean asa
Volume No.of Samples Per centage of
Station L ocation® (m3  Samples <MDL? Maximum® Minimum®  Mean® Guide®
Perimeter Stations (0]4 km), Uncontrolled Areas (Cont.)
14. Pgjarito Acres 58,919 4 0 29.7 (45.8) 46(6.5 20.7(485 <0.1
15. White Rock
Fire Station 62,575 4 0 72.3(9.4) 26.2(15.00 515(21.0) <0.1
16. White Rock Church
of the Nazarene 60,712 4 0 59.0 (12.6) 14.0(14.1) 30.2(21.0) <0.1
17. Bandelier 55,826 4 0 79.9 (40.8) 12.2(13.6) 35.0(44.2) <0.1
Group Summary 56 0 3255(221) 46(6.5 551(123.3) <0.1
On-Site Stations, Controlled Areas
19. TA-21, DP Site 63,977 4 0 143.9(37.9) 72(52) 655413 <01
20. TA-21, AreaB 51,625 4 0 114.4(16.1) 20.3(154) 61.8(27.7) <0.1
21. TA-6 68,196 4 0 74.0 (15.5) 14.0(136) 46.0(24.1) <01
22. TA-53 (LAMPF) 74,341 4 0 544.1(39.6) 31.4(6.6) 1784(419 <0.1
23. TA-52, Beta Site 63,758 4 0 138.2(38.1) 18.6(58 63.6(414) <0.1
24. TA-16, S Site 47,643 3 0 73.6 (17.0) 39.2(85) 554(208) <0.1
25. TA-16-450 60,313 4 0 51.0(23.0) 15.3(134) 355(304) <01
26. TA-49 72,353 4 0 126.4(14.9) 11.3(175) 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) <01
28. TA-33 69,164 4 0 30.9 (24.1) 159(46) 229(314) <01
29. TA-2 (Omega) 42,788 4 0 107.2(15.7) 46.9(31) 632(25.7) <01
30. Booster P-2 61,466 4 0 57.3(11.0) 28.2(14.9) 416(225 <0.1
31. TA-3 59,199 4 0 94.5 (15.5) 11.1(14.3) 51.3(25.6) <01
32. TA-48 52,864 4 0 162.0(15.3) 23.1(60.0) 82.0(68.8) <0.1
Group Summary 55 0 544.1(39.6) 7.2(5.2) 63.3(130.7) <0.1
Waste Site Stations, Controlled Areas
33. AreaAB 54,677 4 0 316.5 (61.1) 21.3(7.7) 161.2(67.9) <0.1
34. AreaG-1
NE Corner 66,917 4 0 128.0 (16.8) 235(74) 56.0(358) <0.1
35. AreaG-2
South Fence 47,212 3 0 47.4(7.6) 21.2(23.7) 34.1(25.7) <01
36. AreaG-3 Gate 61,381 4 0 101.9 (10.2) 22.7(16.8) 60.5(24.7) <0.1
37. AreaG-4
Water Tank 63,368 4 0 449 (11.1) 12.3(14.9) 28.0(219) <0.1
Group Summary 19 0 316.5 (61.1) 12.3(149) 68.0(875 <01

8See Figure V-4 for map of local stations.
PMDL = 1 pgim?®.

“Uncertainties ( |2 o) are in parentheses.
dcontrolled area DOE DAC = 2 + 10° pg/m”;
+uncontrolled area DAC guide = 1 + 10° pg/m3.
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TablelV-10. Airborne?3*U Concentrations for 1992

Concentrations (aCi/m?® [107%8 pCi/mL])

Total Air No. of Mean asa
Volume No.of Samples Per centage of
Station L ocation® (m®  Samples <MDL® Maximum® Minimum®  Mean® Guide®
Regional Stations (28—44 km), Uncontrolled Areas
+1. Espafiola 62,679 4 0 295 (41) 108 (6.00 188 (132) <01
+2. Pojoaque 68,874 4 0 505 (5.2) 108 (31) 296 (9.0 <01
+3. SantaFe 58,333 4 0 828 (65 115 (58) 433 (106) <0.1
Group Summary 12 0 828 (65 108 (6.0) 306 (19.2) <0.1
Perimeter Stations (0—4 km), Uncontrolled Areas
+4. Barranca School 63,526 4 0 431 (47) 110 (21) 216 (80 <01
+5. Urban Park 73,921 4 1 152 (25) 28 (36) 84 (105 <01
+6. 48th Street 66,282 4 0 255 (3.7) 47 (43) 147 (82 <01
+7. Shell Station 60,763 4 0 269 (6.9) 96 (57 183 (155 <01
+8. McDonald's 56,508 4 0 115 (21 55 (6.1) 93 (158) <0.1
+9. LosAlamos Airport 77,457 4 0 246 (3.9 6.7 (36) 182 (6.6) <0.1
10. East Gate 69,905 4 0 27.0 (2.9) 80 (51 202 (7.0 <01
11. Well PM-1 65,152 4 0 122 (21) 55 (55 90 (128) <0.1
12. Royal Crest
Trailer Park 63,157 4 0 16.8 (2.3 84 (58) 126 (13.3) <01
13. White Rock,
Pifion School 77,415 4 1 12.1 (19 26 (42) 76 (52 <01
14. Pgjarito Acres 58,919 4 0 119 (3.1 43 (20) 84 (184) <01
15. White Rock
Fire Station 62,575 4 0 196 (25) 42 (57) 151 (7.1 <01
16. White Rock Church
of the Nazarene 60,712 4 0 125 (3.7) 40 (53) 86 (71 <01
17. Bandelier 55,826 4 1 10.6 (15.5) 31 (52) 70 (165 <01
Group Summary 56 3 431 (4.7) 26 (42) 128 (436) <01
On-Site Stations, Controlled Areas
19. TA-21, DP Site 63,977 4 0 27.6 (14.3) 6.0 (18) 142 (154) <01
20 TA-21, AreaB 51,625 4 0 26.8 (5.5) 47 (58) 155 (89 <01
21. TA-6 68,196 4 1 16.9 (4.5 10 (51 111 (78) <01
22. TA-53 (LAMPF) 74,341 4 0 38.6 (4.6) 83 (39 171 (6.6) <01
23. TA-52,BetaSite 63,758 4 1 159 (23 32 (51 113 (157 <01
24. TA-16, S-Site 47,643 3 0 23.4 (5.8) 87 (17) 178 (7.00 <01
25. TA-16-450 60,313 4 1 87 (1.7) 34 (39 60 (109 <01
26. TA-49 72,353 4 1 12.7 (3.0 21 (6.2 82 (87 <01
27. TA-54 67,833 4 1 40.3 (3.9) 00 (6.9 166 (109 <01
28. TA-33 69,164 4 0 82 (3.3 48 (61) 69 (11.6) <01
29. TA-2 (Omega) 42,788 4 0 30.0 (5.7) 56 (38) 151 (87 <01
30. Booster P-2 61,466 4 0 159 (3.0 58 (56) 131 (7.9 <01
31. TA-3 59,199 4 1 35.2 (5.9) 32 (54) 176 (93) <01
32. TA-48 52,864 4 0 522 (4.7) 51 (22.7) 235 (25.1) <0.1
Group Summary 55 6 522 (4.7) 0.0 (69 139 (449 <01
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TablelV-10. (Cont.)

Concentrations (aCi/m3[107%8 pCi/mL])

Total Air No. of Mean asa
Volume No.of Samples Per centage of
Station L ocation® (m®  Samples <MDLP Maximum® Minimum® M ean® Guide®
Waste Site Stations, Controlled Areas
33. AreaAB 54,677 4 0 237 (231) 51 (20) 150 (255) <01
34. AreaG-1
NE Corner 66,917 4 0 303 (44 90 (76 160 (127) <0.1
35. AreaG-2
South Fence 47,212 3 0 132 (23) 72 (90 104 (95 <01
36. AreaG-3 Gate 61,381 4 0 29.1 (30) 110 (6.4) 226 (89 <01
37. AreaG-4
Water Tank 63,368 4 1 324 (53 21 (56) 128 (84) <01
Group Summary 19 1 324 (5.3 21 (56) 154 (324) <0.1

8See Figure V-4 for map of on-site and perimeter stations.

°MDL =4 + 1028 pCi/mL.
“Uncertainties ( |2 o) are in parentheses.

dcontrolled area DOE DAC = 2 + 1072 uCi/mL;
+uncontrolled area DAC guide = 3 + 107 uCi/mL.

TablelV-11. Airborne 2%U Concentrations for 1992

Concentrations (aCi/m? [108 uCi/mL])

Total Air No. of Mean asa
Volume No.of Samples Per centage of
Station L ocation® (m®  Samples <MDL® Maximum® Minimum®  Mean® Guide®
Regional Stations (28[44 km), Uncontrolled Areas
+1. Espafiola 62,679 4 4 27 (1.8) 0.0 (5.2 0.9(10.8) <0.1
+2. Pojoaque 68,874 4 3 36 (16) 0.0 (15) 16(56) <01
+3. SantaFe 58,333 4 2 142 (2.7) 00(22 53(65 <01
Group Summary 12 9 142 (2.7) 0.0 (5.2 0.2(138) <01
Perimeter Stations (0|4 km), Uncontrolled Areas
+4. Barranca School 63,526 4 4 21 (1.9 06 (21) 14 (55 <01
+5. Urban Park 73,921 4 4 13 (7.8 |0.86( 1.9) 04(88) <01
+6. 48th Street 66,282 4 3 43 (2.2 [1.1 (2.3 1.0(53) <01
+7. Shell Station 60,763 4 4 25 (1.7) 0.3(10.8) 1.2(12.1) <0.1
+8. McDonad's 56,508 4 4 08 (1.7) 00 (21) 04(136) <0.1
+9. Los Alamos Airport 77,457 4 4 23 (16) 0.2(3.2 12(43) <01
10. East Gate 69,905 4 4 27 (15) 0.5 (4.4) 15(53) <01
11. Wel PM-1 65,152 4 4 22 (1.8) 0.0 (4.8) 0.7(11.0) <01
12. Royal Crest
Trailer Park 63,157 4 3 49 (1.6) 0.0 (51) 1.8(11.5) <0.1
13. White Rock,
Pifion School 77,415 4 4 14 (15) 02 (37) 03(45 <01
14. Pgjarito Acres 58,919 4 4 22 (19 0.0(15.2) 09(16.00 <01
15. White Rock
Fire Station 62,575 4 4 14 (24) 0.0 (5.0 06(6.0) <01
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TablelV-11. (Cont.)

Concentrations (aCi/m? [10'%® uCi/mL])

Total Air No. of Mean asa
Volume No.of Samples Per centage of
Station L ocation® (m®  Samples <MDLP Maximum® Minimum® Mean® Guide®
Perimeter Stations (04 km), Uncontrolled Area (Cont.)
16. White Rock Church
of the Nazarene 60,712 4 3 32 (37 0.3 (4.7) 14 (6.4) <01
17. Bandelier 55,826 4 4 1.0 (13.5) 0.0 (1.9 04(145) <01
Group Summary 56 53 49 (1.6) [1.1 (2.3) 0.3(36.5) <0.1
On-Site Stations, Controlled Areas
19. TA-21, DP Site 63,977 4 3 5.0 (12.6) 0.0 (15) 1.9(135) <0.1
20 TA-21, AreaB 51,625 4 4 26 (21) [0.3 (5.2) 12 (6.4) <01
21. TA-6 68,196 4 4 17 (17) 0.0 (1.9 05(54) <01
22. TA-53 (LAMPF) 74,341 4 4 18 (17) [0.3 (1.6) 06 (45 <01
23. TA-52,BetaSite 63,758 4 4 18 (4.5 0.8 (1.6) 14(136) <0.1
24. TA-16, S|Site 47,643 3 3 20 (25) 0.9 (20) 13(35 <01
25. TA-16}450 60,313 4 4 05 (4.3) 0.0(3.7) 02(96) <01
26. TA-49 72,353 4 4 20 (1.6) [2.3 (3.0) 03(57 <01
27. TA-54 67,833 4 2 56 (3.2 0.0 (15) 24 (72) <01
28. TA-33 69,164 4 4 10 (16) [1.5 (5.3) 0.3 (9.9 <01
29. TA-2 (Omega) 42,788 4 4 17 (35 [0.5 (4.7) 07(64) <01
30. Booster P2 61,466 4 4 19 (17) 0.3 (4.9 1.0(6.00 <01
31. TA-3 59,199 4 4 27 (1.8) 00(32 11(6.0) <01
32. TA-48 52,864 4 2 6.0 (4.3 0.0(5.1) 26(21.1) <01
Group Summary 55 50 6.0 (4.3 [2.3 (3.0) 04(36.1) <0.1
Waste Site Stations, Controlled Areas
33. AreaAB 54,677 4 4 15 (89 [1.2(20.2) 06(22.2) <01
34. AreaG-1
NE Corner 66,917 4 4 24 (7.7 12 (198 1.7(104) <0.1
35. AreaG-2
South Fence 47,212 3 3 09 (7.9 0.6 (1.5 07(82 <01
36. AreaG-3 Gate 61,381 4 3 41 (2.2 0.0 (5.6) 17(6.2 <01
37. AreaG-4
Water Tank 63,368 4 4 28 (2.8 0.0 (1.7 13(61) <01
Group Summary 19 18 41(2.2) [1.2(20.2) 0.5(27.3)

See Figure 1V-4 for map of on|site and perimeter stations.

MDL 2 + 108 uCi/mL.

“Uncertainties ( |2 o) arein parenth

dControIIed areaDOEDAC =2 + 1

®See Section VI11.D.3, Data Handling of Radiochemical Samples, for an explanation of

+the presence of negatives values.

0Oﬁ%SuCUmL uncontrolled area DAC guide = 3 + 10'™ uCi/mL.
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TablelV-12. Airborne 23U Concentrations for 1992

Concentrations (aCi/m® [10728 puCi/mL])

Total Air No. of Mean asa
Volume  No.of Samples Per centage of
Station L ocation® (m®  Samples <MDL® Maximum® Minimum®  Mean® Guide®
Regional Stations (28—-44 km), Uncontrolled Areas
+1. Espafiola 62,679 4 0 31.0 (4.2 10.0 (45 17.7(105) <01
+2. Pojoaque 68,874 4 0 52.6 (4.0) 91(41) 319(84) <01
+3. SantaFe 58,333 4 0 809 (64) 73(44) 369(93) <01
Group Summary 12 0 80.9 (6.4 73 (44) 288(16.4) <01
Perimeter Stations (0—4 km), Uncontrolled Areas
+4. Barranca School 63,526 4 0 62.6 (5.8) 140(21) 309(82 <01
+5. Urban Park 73,921 4 0 421 (4.4 39(27 181(94) <01
+6. 48th Street 66,282 4 0 458 (5.3) 6.6(32 190(7.6) <01
+7. Shell Station 60,763 4 0 25.0 (2.8) 12.0(42) 209(123) <01
+8. McDonad's 56,508 4 0 16.3 (3.4) 10.0(10.5) 13.1(122) <01
+9. LosAlamos Airport 77,457 4 0 529 (4.3) 131 (27 305(76) <01
10. East Gate 69,905 4 0 109.0 (7.1 147 (20) 410(88) <01
11. Wl PM-1 65,152 4 0 152 (24) 6.9 (4.1) 9.8(9.8) <01
12. Royal Crest
Trailer Park 63,157 4 0 22.0 (2.6) 132 (4.4) 183(105) <01
13. White Rock,
Pifion School 77,415 4 0 171 (20) 41(31) 97(43) <01
14. Pgjarito Acres 58,919 4 1 10.0 (13.0) 14 (19 6.8(13.8) <0.1
15. White Rock
Fire Station 62,575 4 0 242 (2.9) 88(42 172(61) <01
16. White Rock Church
of the Nazarene 60,712 4 0 193 (3.7) 4.7 (4.0 99(6.1) <01
17. Bandelier 55,826 4 0 26.7 (11.6) 40(39) 11.7(126) <01
Group Summary 56 1 1090 (7.2) 14 (19 184(36.00 <0.1
On-Site Stations, Controlled Areas
19. TA-21, DP Site 63,977 4 1 475 (10.8) 24 (15 21.7(11.8) <01
20 TA-21, AreaB 51,625 4 0 38.0 (5.0 69(44) 206(84) <01
21. TA-6 68,196 4 0 24.8 (4.9) 46(39) 153(7.3) <01
22. TA-53 (LAMPF) 74,341 4 0 1823 (13.0) 10.6 (20) 59.8(13.6) <0.1
23. TA-52,BetaSite 63,758 4 0 46.1 (10.8) 6.0(17) 21.1(11.8 <0.1
24. TA-16, S-Site 47,643 3 0 244 (5.3) 13.0(26) 184(6.4) <01
25. TA-16-450 60,313 4 0 171 (6.5) 51(39 119(87 <01
26. TA-49 72,353 4 0 421 (4.6) 42(54) 230(87 <01
27. TA-54 67,833 4 1 42.8 (4.0) 28(52) 164(87 <01
28. TA-33 69,164 4 0 10.3 (6.8) 52 (1.3) 77 (9.0 <01
29. TA-2 (Omega) 42,788 4 0 35.7 (4.7) 157(09 211(77 <01
30. Booster P-2 61,466 4 0 19.0 (3.3 94 (42) 138(6.6) <0.1
31. TA-3 59,199 4 0 31.3 (4.9) 37(41) 170(7.8) <01
32. TA-48 52,864 4 0 53.8 (4.8) 7.7(17.0) 27.1(199 <01
Group Summary 55 2 182.3 (13.0) 24 (15 21.1(387) <01
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TablelV-12. (Cont.)

Concentrations (aCi/m3[107%8 pCi/mL])

Total Air No. of Mean asa
Volume No.of Samples Per centage of
Station L ocation® (m®  Samples <MDLP Maximum® Minimum® M ean® Guide®
Waste Site Stations, Controlled Areas
33. AreaAB 54,677 4 0 1064 (17.3) 7.0(23) 540(194) <01
34. AreaG-1
NE Corner 66,917 4 0 42.8 (5.4) 76(22) 185(105) <01
35. AreaG-2
South Fence 47,212 3 0 15.8 (2.3) 70(67) 11.3(74) <01
36. AreaG-3 Gate 61,381 4 0 33.9 (3.3 76(48) 201(74) <01
37. AreaG-4
Water Tank 63,368 4 0 14.6 (3.3) 41(42) 92(64) <01
Group Summary 19 0 106.4(17.3) 41(42) 226(252) <01

8See Figure V-4 for map of on-site and perimeter stations.
PMDL = 3+ 1028 pCi/mL (Table D-38).

“Uncertainties ( |2 o) are in parentheses.

dcontrolled area DOE DAC = 2 + 1072 uCi/mL;

+uncontrolled area DAC guide = 3 + 107 uCi/mL.

Table1V-13. Airborne®| Concentrationsfor 1992

Concentrations (pCi/m3 [10'12 uCi/mL])

Total Air No. of Mean asa
Volume No.of Samples Per centage of
Station L ocation® (m®  Samples <MDL® Maximum® Minimum®  Mean® Guide”
Perimeter Stations (0—4 km), Uncontrolled Areas
+8. McDonad's 69 13 13 3 (5 |3e (+2) 1 (+20) <0.2
16. White Rock Church
of the Nazarene 69 14 14 4 (4 1 (+6) 1 (+20) <0.3
On-Site Stations, Controlled Areas
20. TA-21, AreaB 56 11 11 2 (4 1 (+5 1 (+10) <0.2
21. TA-6 65 14 14 4 (6) [40 (70) -2 (100) <04
32. TA-48 67 14 14 5 (3) 2 (+3) 2 (+40) <0.5
66 66 5 3 [40 (70) 1 (+50) <0.2

PMDL =1+ 10" pCi/mL.

“Uncertainties (|2 o) are in parentheses.

dUncontrolled areaDOEDAC=4+10"" pCi/mL.

10

®See Section VI11.D.3, Data Handling of Radiochemical Samples,

+for an explanation of the presence of negatives values.
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d. Air Monitoring at Area G and Area AB.

In addition to the routine air monitoring performed for the environmental surveillance program, four additional
air samplers are operated within the controlled areaat TA-54, Area G and afifth air sampler is operated at Area AB

at TA-49 as part of a program monitoring on-site conditions at radioactive waste management areas.

These samplers measure air concentrations of 3H, 234U, 235U, 238U, 238Pu, 239’ZA'OPu, and “Am. The AreaG

samplers are located near active waste disposal operations areas, and the measured air concentrations reflect these
operations. The air sampling results for 1992 are given in Tables V-5 through 1VV-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
concentrations measured during 1992 also are less than 0.1% of these more restrictive DAC guides.

The air concentration of 238Pu at sampler G-1 was measured during 1992 to be 3.8 aCi/m3 (3.8]]18.3] + 10'18

MCi/mL), which isless than 0.1% of the DOE DAC guide for on-site areas. In the past, 238Pu concentrations at
Station G-1 have been elevated due to a spill near the air sampler (EPG 1993).

Air concentrations of °H at air sampler G-2 were observed to be higher than readings from other samplersin the
area. The 1992 average air concentration was measured to be 164.0 pCi/m3 (164.0 [ [38.4] + 10 pCi/mL), which

islessthan 0.1% of the on-site DAC guide. All other air samplers at Area G measured 3H concentrations within the
range of those observed elsewhere. The G-2 air sampler islocated 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 concentrations in off-site areas were less than 0.1% of the DOE concentration guides.

The measured air concentrations at the TA-49, Area AB, air sampler showed no increase above background
levels. TA-49, Area AB islocated along the southern boundary of the Laboratory where below ground experiments
were performed with fissionable materia (plutonium and enriched uranium) between 1959 and 1961.

2. Nonradioactive Air Quality.

a. Introduction. In addition to the radiological monitoring network, the Laboratory operates a network of
nonradiological ambient air monitors. Because the Los Alamos area liesin aremote areafar from large metropoli-
tan areas and major sources of air pollution, extensive monitoring has not been conducted. The Laboratory operates
monitors to routinely measure primary (or “criteria") pollutants, beryllium, acid precipitation, and visibility.

b. Monitoring Network. The nonradiological monitoring network consists of avariety of monitoring
stations: on-site criteria pollutant monitor, 17 beryllium monitors, 1 perimeter acid rain monitor, and 1 perimeter
visibility monitoring station.

¢. Primary Pollutants. The New Mexico Environment Department (NMED) operates the Laboratory-owned
criteria pollutant monitoring station at TA-49, adjacent to Bandelier National Monument. This station, which began
operation in the second quarter of 1990, continuously monitors air concentrations of nitrogen dioxide (NOZ), ozone

(03), and sulfur dioxide (SOZ). Filtersto trap small particulate matter (less than 10 micronsin 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 1V-14. Measured ozone concentrations do not exceed the federal
primary or secondary standard. However, the maximum hourly concentration exceeded the New Mexico ambient
standard.

The ozone levelsin many areas of the state exceeded state standards, although the causes are unknown; the ozone
levels may result from transport from urban areas or may be generated by local sources. Because the New Mexico
Air Quality Act does not specifically require compliance with state standards, there are no enforcement actions
associated with these levels. Instead, the state uses these standards as guidelines for setting allowable emission
limits for regulated sources based on modeling results. At present, LANL is not affected by these emission limits.

d. Beryllium. The Laboratory conducts beryllium monitoring at 17 monitoring stations: 1 regional station
(28-44 km), 8 perimeter stations (0-4 km), and 8 on-site stations. Biweekly samples are taken, composited
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TablelV-14. Nonradiological Ambient Air Monitoring Resultsfor 1992

Averaging New M exico Federal Standards Measured

Pollutant Time Unit Standard Primary Secondary Concentrations
Sulfur dioxide®  Annual arithmetic mean ppm 0.02 0.03 0.0005

24 hours ppm 0.10 0.14

+3 hours ppm 0.05

+1 hour+ ppm 0.009
PMm, ® Annua arithmetic mean ~ pg/m® 50 50 8

24 hours pg/m?® 150 150 21
Ozone? +1 hour+ ppm 0.12 0.12 0.076
Nitrogen dioxide® Annual arithmetic mean ppm 0.05 0.053 0.053 0.002

24 hours ppm 0.10

+1 hour+ ppm 0.02
Berylliumb Calendar quarter ng/m3 0.02

30 day ng/m3 10

@M easurements made at Bandelier Monitoring Compound.
P\ easurement made at TA-52.

quarterly, and analyzed. Table IV-15 presents the results for 1992. All concentrations were well below the New
Mexico ambient air standards.

e. Acid Precipitation. The Environmental Protection Group (EM-8) operates a wet deposition station that is
part of the National Atmospheric Deposition Program (NADP) network. The station is located at the Bandelier
National Monument perimeter station. The 1992 annual and quarterly deposition rates are presented in Table 1V-16.
The mean field pH isreported as alogarithmic mean. Previous Environmental Surveillance at Los Alamos reports
have incorrectly reported field pH as alinear mean; corrected logarithmic field pH means for 1990 and 1991 are
presented in Table D-9.

Deposition rates for the various ionic species vary widely and are somewhat dependent on precipitation. The
highest deposition rates usually coincide with high precipitation. The lowest rates normally occur in the winter,
probably reflecting the decrease in wind-blown dust. Theionsin the rainwater are from both nearby 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 contributions, is unknown. Because of the contribution from
entrained alkaline soil particlesin 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 relationship between
elevation and pH.

f. Visibility. Since October 1988, LANL has operated a visibility monitoring station on site (TA-49, TA-33)
adjacent to Bandelier National Monument. Measurements are performed using protocols established for the
National Park Service, Forest Service, EPA, and other government agencies under the auspices of the IMPROVE
(Interagency Monitoring of Protected Visual Environments) Network. Data collected to date indicate that the
visibility near the monitoring site is generally very good, with the visual range exceeding 110 km (68 miles) or more
most of thetime (Table IV-17). On the clearest days, visibility exceeds 144 km (90 miles).

Factors that affect visibility at Bandelier National Monument and other locations include the amount of man-
made pollution in the air, the amount of natural particles and light scattering or light absorbing gasesin the air, and
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Table1V-15. AirborneBeryllium Concentrationsfor 1992

Total Air .
Volume No. of bConcentratlons(ngtfm ) i
Station L ocation” (m?) Samples Maximum Minimum Mean

OFF-SITE STATIONS, UNCONTROLLED AREAS
Regional (28[44 km)

Pojoaque 68,874 4 0.03 (0.01) 001 (0.00) 0.02 (0.02)
Group Summary 4 0.03 (0.01) 0.01 (0.00) 0.02 (0.02)
Perimeter (0|4 km)

Barranca 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) 0.2 (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 - Pifion 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, CONTROLLED AREAS

TA-21 DP Site 37,193 2 0.01 (0.00) 0.01 (0.00) 0.01 (0.00)
TA-21 AreaB 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) 002 (0.01) 0.02 (0.02)
TA-52 Beta Site 26,710 2 0.02 (0.00) 0.01 (0.00) 0.02 (0.00)
TA-16 S-Site 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 (0.00) 0.01 (0.00) 0.01 (0.00)
Group Summary 15 0.03 (0.02) 0.01 (0.00) 0.02 (0.03)

8See Figure V-4 for map of off-site perimeter and on-site stations.
PUncertai nties ( |2 o) arein 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 the periods at the low end of this range typically have relatively high humidity
or in other ways are adversely affected by weather conditions. Excluding periods of adverse wesather, visibility at
Bandelier israrely (lessthan 10% of the time) less than about 88 km (55 miles).

During mid-October 1992, while aforest fire burned near the monitoring site, the average visibility was typically
between 64 and 80 km (40 and 50 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 the
eastern US, only afew episodes of lower visibility have been observed at Bandelier since monitoring began.

D. Surface Water Monitoring

1. Introduction.

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 11.C, there are
no perennial surface water flows that 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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Table1V-16. Annual and Quarterly Wet Deposition Statistics for 1992
1992 Quarter

First Second Third Fourth Annual

Field pH (Log.)

Mean 5.0 5.0 4.8 4.8 49
Minimum 4.8 4.8 4.7 4.7 4.7
Maximum 5.2 5.0 5.0 4.9 5.2
Precipitation (m) 39 9.4 12.2 10.1 35.6
Deposition (microeguivalents per square meter)
Ca 150 1,397 1,248 449 3,244
Mg 25 173 197 49 444
K 5 72 107 8 192
Na 52 365 265 144 826
NH, 277 1,275 1,109 333 2,994
NO, 484 1,484 1,791 629 4,388
Cl 85 226 254 85 650
SO, 562 1,770 2,103 833 5,268
PO, NR NR NR NR NR
H 524 555 1,150 532 2,761

NR = Not reported.

TablelV-17. Median Visibility Measured at
Bandelier National Monument in 1992

Median Visbility

Season km (mi)

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 the reservoir supports flow onto
the western portion of the Laboratory for much of the year; during spring snowmelt, this flow is often sufficient to
extend across the entire Laboratory for several weeks. Two canyons have perennial or intermittent spring-fed flows
over short distances east of the Laboratory in White Rock Canyon: Pgjarito Canyon (on Los Alamos County land)
and Ancho Canyon (on DOE land).

Periodic natural surface run-off occursin two modes: (1) spring snowmelt run-off that occurs over highly vari-
able periods of time (days to weeks) at alow discharge rate and sediment load, and (2) summer run-off from thun-
derstorms that occurs over a short period of time (hours) at a high discharge rate and sediment load. None of the
surface waters within the Laboratory are a source of municipal, industrial, or irrigation water. The waters are used
by wildlife.
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Most canyons receive discharges from some of the approximately 140 NPDES permitted industrial and sanitary
effluent outfalls, which support flows for varying distances in some of the canyons. The largest effluent-supported
flow isin Sandia Canyon from the TA-3 Sanitary Sewage Plant. 1n 1992, treated radioactive liquid waste effluents
containing residual radioactivity were released only from the central Radioactive Liquid Waste Treatment Plant at
TA-50 into the Mortandad Canyon drainage. In the past, Pueblo and Los Alamos canyons also received effluents
containing radioactivity.

Concentrations 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 (DCGs) 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, nonradioactive chemical quality analyses of surface water samples from the on-site and down-
stream off-site locations are compared with NMED Livestock and Wildlife Watering Standards (NMWQCC 1991).
2. Monitoring Network.

The locations of surface water monitoring stations are shown in Figures V-5 and V-6 and are listed in
Table D-10.

a. Off-Site Regional Stations. Regional surface water samples were collected within 75 km (47 mi) of the
Laboratory from six stations on the Rio Grande, the Rio Chama, and the Jemez River. The six water sampling
stations are located at current or former US Geological Survey (USGS) gaging stations. These waters provide base-
line data for radiochemical and chemical analysesin areas beyond the Laboratory boundary. Stations on the Rio
Grande were at Embudo, Otowi, Cochiti, and Bernalillo (aformer gaging station).

The Rio Grande at Otowi, just east of Los Alamos, has a drainage area of 37,037 km? (24,300 miz) 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 m3/s (60 ft3/s) in 1902 to 683 m3/s (24,400 ft3/s) in 1920. The discharge for water
year 1992 (October 1991 through September 1992) ranged from 13.4 m/s (479 ft3/s) in October to 164 m™/s
(5,840 ft/s) in April (USGS 1993).

The Rio Chamais atributary of the Rio Grande
upstream from Los Alamos. At Chamita, on the Rio
Chama, the drainage area above the station is 8,140 km2 ABIOUI
(3,243 mi2) in northern New Mexico, together with a RESERVOIR
small areain CHAMITA
southern Colorado. Since 1971, some flow has been @1CUBA
supplied by transmountain diversion water from the San
Juan drainage. Flow at the Chamita gage is governed
by release from several reservoirs. Discharge at
Chamita during water year 1992 ranged from 2.5 m3/s <§
(88 ft3/s) in October to 73 m°/s (2,610 ft3/s) in June. §/>/

Y

EMBUDO

NATIONAL
LABORATORY

The station at Jemez on the Jemez River drains an

area of the Jemez Mountains west of Los Alamos. The * COCHITI

Fenton Hill Hot Dry Rock Geothermal Facility (TA-57) RESERVOIR
islocated within thisdrainage. The drainage areais
small, about 1,220 km? 47 mi2). During water year i

< BERNALILLO _LEGEND

1992, discharge (as measured at the gage 3.5 mi north SCALE

3 3. @ SAMPLING LOCATION
of Jemez) ranged from 0.6 m™/s (22 ft'/s) in September

to 29 m3/s (1,050 ft3/s) inApril. Theriver isatributary
of the Rio Grande downstream from Los Alamos.

Surface waters from the Rio Grande, the Rio FigurelV-5. Off-site regional surface water sampling
Chama, and the Jemez River are used for irrigation of locations. (Map denotes general locations only; see
cropsin the valleys, both upstream and downstream Table D-10 for specific coordinates)

from Los Alamos. Theserivers aso run through
recreational areas on state and federal lands.
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FigurelV-6. Surfacewater 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 format.)

b. Off-Site Perimeter Stations.

Radioactive Effluent Areas. Effluent-associated radionuclides occur off site in Pueblo and Los Alamos
canyons. The residual contaminants are from past discharges and are predominantly associated with sedimentsin
the canyons (see Section IV.E for further information). Some resuspension and redissolution occurs when surface
flows move across these sediments, resulting in measurable concentrations in the surface waters.

Acid Canyon, asmall tributary of Pueblo Canyon, isaformer 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 releasesis now associated with the sediments in Pueblo Canyon with an estimated total
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inventory of about 600 mCi of plutonium (ESG 1981). About two-thirds (400 mCi) of thistotal are in the DOE-
owned portion of lower Pueblo Canyon. Pueblo Canyon presently receives treated sanitary effluent from the Los
Alamos County Bayo sewage treatment plant in the middle reach of Pueblo Canyon. Increased discharge of sanitary
effluent from the county treatment plant, starting in 1990, resulted in nearly continual flow during most days of all
months except June and July in the lower reach of Pueblo Canyon and across the DOE land into the off-site lower
reach of Los Alamos Canyon on San |ldefonso Pueblo land. (See Section IV.E.5 for adiscussion 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
(just east of the DOE-San Ildefonso 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 effluent diversion for golf course irrigation and higher evapotranspiration eliminates flow 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 isirregular 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.

Other Areas. 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 Reservair, in

upper Los Alamos Canyon on the flanks of the mountains west of Los Alamos, has a capacity of 51,000 m’ (41

ac ft) and adrainage area of 16.6 km2 (6.4 miz) above theintake. The reservoir is used for recreation and limited
storage of water for irrigation of landscaping in the townsite.
The station in Guagje Canyon is below Guaje Reservoir, which islocated in upper Guaje Canyon and has a capacity

of 871 m° (0.7 ac-ft) and a drainage area above the intake of about 14.5 km? (5.6 miz). Flow into the reservair is
maintained by perennial 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 head-

quartersis about 44 km? (a7 mi2) (Purtymun 1980a). Surface flow in Frijoles Canyon is also sampled at the
confluence with the Rio Grande.
There are two other off-site perimeter stationsin White Rock Canyon along the Rio Grande just east of the
Laboratory. These include the perennia reach of the stream in Pgjarito Canyon (fed from Group | springs; see
Section VI for additional information), and the continual flow of treated sanitary effluent (from the community of
White Rock) in Mortandad Canyon at its confluence with the Rio Grande.

¢. On-Site Stations.

Radioactive Effluent Areas. On-site effluent release areas are canyons that receive, or have received,

effluents containing radioactivity, including Pueblo, DP, Los Alamos, and Mortandad canyons.
As noted above in the section describing off-site radioactive effluent areas, the portion of lower Pueblo Canyon that
ison DOE land contains sediments contaminated with residual s from past dischargesinto 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 boundary. Some of this effluent flow infiltrates the tuff and maintains a shallow body of perched alu-
vial water. (See Section VII for further information.) Pueblo Canyon dischargesinto 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, asmall tributary of Los Alamos Canyon, received treated radioactive liquid waste effluents 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 stationsin DP Canyon, DPS-1 and DPS-4.
In the upper reach of Los Alamos Canyon (above Station LAO-1), there were rel eases of treated and untreated
radioactive effluents during the earliest years of operations at TA-1 (late 1940s) and some release of water from the
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research reactor at TA-2. The Los Alamos Canyon drainage also received discharge containing some radioactivity
in previous years from the sanitary sewage lagoon system at LAMPF (TA-53). (In 1989, the low-level radioactive
waste stream was separated from the sanitary system at TA-53 and directed into atotal retention, evaporative
lagoon.) Thereisnormally some surface flow in the westernmost portion of Los Alamos Canyon within Laboratory
boundaries that is maintained by discharge from the Los 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 Los Alamos Canyon is monitored through samples taken of the alluvial
water. (See Section VI for further information.) Snowmelt will often saturate the alluvium sufficiently to result in
some surface flow beyond State Road 4 for varying periods in the spring. In thefall 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 areathat heads at TA-3. Industrial liquid wastes containing radionuclides
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 Canyon. Most of the residual contamination is now associated
with the sediments in the canyon. The inventory of transuranic contaminants (about 400 mCi) is entirely contained
on site (Stoker 1991). Hydrologic studiesin the canyon were initiated by the USGSin 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 areain the upper part of the canyon results in limited run-off and a thick
section of unsaturated alluvium in the lower canyon alows 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 down-
stream from the effluent release point. Most water quality observationsin Mortandad Canyon are made on the
alluvia water. (See Section VI for further information.) 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 thunderstorm run-off
events and settle out transported sediments. It is approximately another 1.5 km (1 mi) downstream to the Laboratory
boundary with San Ildefonso Pueblo.

Other Areas. Sandia Canyon has asmall drainage areathat 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 of the canyon that contain
flow maintained by the effluents.

Surface water samples are collected in three other on-site canyons. Cafiada del Buey, 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 flowsin Water and Ancho canyons are sampled at the DOE boundary where these
streamsjoin the Rio Grande.

3. Analytical Results.

a. Radiochemical Analyses.  Theresults of radiochemical analyses of surface water samplesfor 1992 are
listedin Table IV-18. All results are below the DOE DCGs that limit potential exposure to the public from ingestion
of water to levels below the DOE public dose limit (PDL) (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 Canyon.

A few of the measurements at or above detection limits were from locations that do not typically show detectable
activity. Thisyear, the 239200, analyses for Ancho and Chaquehui canyons at the Rio Grande and the Y
analyses for Frijoles at Rio Grande and Rio Grande at Embudo were dlightly above detection limits. They did not

have ratios expected for worldwide fallout (239’240Pu about 20 times 238Pu) and did not have detectable levelsin
1991 samples. Similarly, the measurements taken last year that were slightly above detection limits were not
detected thisyear. Thetritium level in this year's sample from Frijoles Stream at Bandelier National Monument
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Headquarters is back down to essentially detection limit levels. Cesium measurementsin past years have raised

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 implemented
during 1992 by the Environmental Chemistry Group (See Section VI111.D.1.b). This method has 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 had 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 the DOE guide. All samplesin 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
additional locations, are presented and discussed in Section IV.E.5.a, Sediment and Soil Monitoring.

One additiona type of measurement was made on some water samplesin 1992 to enhance understanding of
transport mechanisms. These analyses were made for plutonium on the suspended solids filtered from the water
samples (see Section V11.3.a). Thiswas donein order to estimate the fraction of activity associated with the liquid
and suspended solid fractions. Because many results included measurements bel ow detection limits, the cal culated
percentages for individual samples had very large uncertainties. However, the results fell into two basic groups,
confirming expectations on the transport of materialsin the different watercourses. Samples from the Rio Grande
(grab samplestaken at the surface) and from natural flowing streams (Guaje Canyon, L os Alamos Canyon west of
the Laboratory, Frijoles Stream, and Ancho and Chaguehui streams at the Rio Grande) contained about 5% to 15%
of the total plutonium associated with filterable solids. Samples taken from watercourses within the L aboratory
(Pueblo, Sandia, and Pgjarito canyons and Canada del Buey) contained about 50% to 80% of the total plutonium
associated with the filterable solids. Even when the activity contained in the suspended solids is taken into account,
the total radioactivity measured in each sample was less than 20% of the DOE guide for plutonium in ingested
water.

b. Nonradioactive Analyses. The results of mgjor chemical constituentsin surface water samplesfor 1992 are
listedin Table IV-19. The results are consistent with those observed in previous years, with some expected vari-
ability. The measurementsin 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 stationsin 1992. The levels are generally consistent with previous observations. None of the
measurements exceed any limits for livestock and wildlife 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 I11.B.1.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 the 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 VI11.D for detailed listings of parameters). Possible traces of acetone
were found in two samples from Chamita and Embudo (22 and 28 ng/mL compared with the quantification limit of
20 ng/mL) and 1,2-dichloroethane (7 ng/mL compared with the quantification limit of 5 ng/mL). However, there
were some irregularities in the analytical laboratory's quality assurance program, and the validity of the results may
be questionable. Furthermore, both Chamita and Embudo are a considerable distance upstream from the L aboratory.

4, Long-Term Trends.

Long-term trends of the concentrations of dissolved radionuclide (the portion of the sample that passes through a
0.45 micron membrane filter) in surface water in Pueblo Canyon (aformer 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. Thisistaken to be representative of the surface water flow that
moves off siteinto the lower reach of Los Alamos Canyon on San Ildefonso Pueblo. In general, there has been a
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TablelV-20. Trace Metalsin Surface Waters (mg/L)

Stations Ag Al As B Ba Be Cd Cr Co Cu Fe Hg
OFF-SITE STATIONS
REGIONAL STATIONS (Datawas not analyzed in CY 92)
PERIMETER STATIONS
Radioactive Effluent Release Areas
Acid-Pueblo Canyons
Weir 00012 100 00043 0030 00224 00020 00003 00101 <0.020° 0007 083 <0000
Pueblo 1 00010 0.9 00076 0210 0.0091 0.0010 0.0003 0.0052 <0.020 0.017 0.28 <0.0001
Pueblo 2 0.0004 0.16 00078 0200 0.0068 <0.0010 0.0003 0.0066 <0.020 0.012 0.30 <0.0001
L os Alamos Canyon
Los Alamos Canyon
Reservoir <0.0006 0.14 <0.0020 <0.020 0.0158 <0.0010 <0.0020 <0.0050 <0.020 <0.002 0.14 <0.0001
Los Alamos at Rio Grande N/Ab N/A  N/A N/A N/A N/A N/A N/A N/A N/A N/A  N/A
Other Areas
Guaje Canyon <0.0006 0.11 <0.0020 <0.020 0.0181 <0.0010 <0.0020 <0.0050 <0.020 <0.002 0.11 <0.0001
Mortandad at Rio Grande  <0.0050 0.09 <0.0020 0.340 0.0487 0.0005 0.0004 0.0040 <0.010 0.026 0.07 <0.0001
Pgjarito at Rio Grande <0.0050 0.01 <0.0020 0.021 0.0415 0.0005 0.0003 0.0070 <0.010 0.012 0.02 <0.0001
Frijoles at Park Headquarters<0.0006 0.12 <0.0020 <0.020 0.0156 <0.0010 <0.0020 <0.0050 <0.020 <0.002 0.16 <0.0001
Frijoles at Rio Grande <0.0050 0.14 <0.0020 <0.005 0.0161 0.0005 0.0002 0.0020 <0.010 0.002 0.7 <0.0001
ON-SITE STATIONS
Radioactive Effluent Release Areas
Acid-Pueblo Canyons
Pueblo 3 0.0005 033 0.0081 0200 0.0073 0.0010 0.0003 0.0292 <0.020 0.013 045 <0.0001
Pueblo at SR 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
Mortandad Canyon
GS1 <0.0300 0.11 <0.0020 0.040 0.0300 <0.0020 <0.0100 <0.0200 <0.004 0.040 023 0.0003
DP-L os Alamos Canyons
DPS-1 <0.0300 1.38 00035 0058 0.1000 <0.0020 <0.0100 <0.0200 <0.004 <0.030 110  0.0010
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
Other Areas
Cafada del Buey 0.0012 350 0.0058 0070 0.1450 0.0029 <0.0005 0.0170 N/A 0.021 340 0.0003
Pgjarito Canyon <0.0005 0.09 <0.0020 0.020 0.0719 0.0026 <0.0005 0.0080 N/A  <0.005 1.30 <0.0001
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
Ancho at Rio Grande <0.0050 0.05 <0.0020 0.018 0.0266 <0.0005 <0.0005 0.0010 <0.010 0.007 0.06 <0.0001
Sandia Canyon
SCS1 0.0011 021 00051 0060 0.0382 <0.0005 0.0010 0.0180 N/A 0.009 044 0.0003
SCS-2 0.0011 0.62 0.0050 0.050 0.0348 0.0005 0.0006 0.0180 N/A 0.009 0.74 0.0001
SCS-3 0.0005 055 00051 0050 00336 0.0010 0.0022 0.0210 N/A 0.008 0.67 0.0001
Drinking Water
System Limit 005 0.05° 001 005 10" 03" 000
Livestock and Wildlife
Watering Limit" 50 002 50 005 10 10 05 0.01

* Data on additional trace metals in surface water is continued on page |V-38.
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TablelV-20. (Cont.)

OFF-SITE STATIONS

REGIONAL STATIONS (Datawas not analyzed in CY 92)

PERIMETER STATIONS
Radioactive Effluent Release Areas
Acid-Pueblo Canyons
Weir
Pueblo 1
Pueblo 2
L os Alamos Canyon
Los Alamos Canyon Reservoir
Los Alamos at Rio Grande

Other Areas
Guaje Canyon
Mortandad at Rio Grande
Pgjarito at Rio Grande
Frijoles at Park Headquarters
Frijoles at Rio Grande

ON-SITE STATIONS
Radioactive Effluent Release Areas
Acid-Pueblo Canyons
Pueblo 3
Pueblo at SR 4

Mortandad Canyon
GS1

DP-L os Alamos Canyons
DPS-1
DPS-4

Other Areas
Cafada del Buey
Pgjarito Canyon
Water Canyon at Beta
Ancho at Rio Grande

Sandia Canyon
SCS1
SCS-2
SCS-3

Drinking Water
System Limit

Livestock and W(;_Idlife
Watering Limit

0.005 0.002
0.008 0.002
0.002 0.002

<0.005 <0.001
N/A N/A

<0.005 <0.001
0.017 0.011
0.003 0.001
<0.005 <0.001
0.004 0.001

0.008 0.003
N/A N/A

<0.002 1.200

0.160 <0.030
N/A N/A

0.081 0.139
0.191 0.003
N/A N/A
<0.001 <0.001

0.037 0.380
0.022 0.223
0.017 0.213

d
0.05

<0.02
<0.02
<0.02

<0.02
N/A

<0.02
<0.01
<0.01
<0.02
<0.01

<0.02
N/A

<0.01

<0.01
N/A

<0.02
<0.02

N/A
<0.01

<0.02
<0.02
<0.02

0.0056
0.0015
0.0017

<0.0006
N/A

<0.0006
0.0005
0.0005
<0.0006
<0.0002

0.0022
N/A

0.0430

0.0050
N/A

0.0114

<0.0003
N/A

0.0002

<0.0003
0.0020
<0.0003

c
0.05

0.0003
<0.0002
<0.0002

<0.0006
N/A

<0.0006
0.0012
0.0006
<0.0006
0.0004

<0.0002
N/A

<0.0010

<0.0020
N/A

<0.0003

<0.0003
N/A

<0.0005

0.0005
0.0017
0.0007

<0.002
<0.002
<0.002

<0.002
N/A

<0.002
<0.002
<0.002
<0.002
<0.002

<0.002
N/A

<0.002

<0.002
N/A

<0.002
<0.002

N/A
<0.002

<0.002
<0.002
<0.002

c
0.01

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

<0.010
0.017
N/A
N/A

0.024
<0.0100
<0.0100

0.0542
0.0819
0.0780

0.0560
N/A

0.0420
0.1320
0.1200
0.0540
0.0550

0.0759
N/A

0.0600

0.0900
N/A

0.0735
0.1630
N/A
0.0580

0.0965
0.0969
0.1010

0.0003
<0.0002
<0.0002

0.01
0.02
0.02

<0.0006
N/A

0.01
N/A

<0.0006
<0.0002
<0.0002
<0.0006
<0.0002

0.00
0.01
0.01
0.01
<0.01

0.0002
N/A

0.02
N/A

<0.0010 <0.03
0.0008 <0.03
N/A N/A

<0.0003

<0.0003
N/A

<0.0002

0.03

0.02
N/A

0.01

<0.0003
<0.0003
<0.0003

0.05
0.04
0.05

0.020
0.019
0.016

0.010
N/A

<0.003
0.029
<0.001
<0.003
0.016

0.023
N/A

0.010

0.040
N/A

0.116
0.028
N/A
<0.001

0.010
0.038
0.033

d
5.0

z]_eﬂs than symbol (<) means measurement was below the specified detection limit of the analytical method.
/A means analysis not performed, lost in analysis, or not completed.
Maximum contaminent level for primary constituents, applicable to drinking water system, given here for comparison only,

ds;eeAppendix A.

Maximum contaminent level for secondary constituents, applicable to drinking water system, given here for comparison only,

eseeAppendix A.

New Mexico Water Quality Standards applicable to streams for designated uses, given here for comparison only, see Appendix A.
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2 239,240

decrease in the combined levels of 38Pu and Pu (in solution) over three and a half decades. With
continual improvements in detection limits, it is still possible for some residuals to be detected. In 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 fluctuated from near the detection limit of the
analytical methodsto several timesthe levelstypically observed in regional surface waters. Transport of
radioactivity occurs primarily as sediments are suspended and moved by the surface water flow. This aspect of off-
site transport from Pueblo Canyon into Los Alamos Canyon is described in the following section, Sediment and Soil
Monitoring.

FigureIV-7. Tritum and plutonium concentrations at the Pueblo-3 sampling station.
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E. Sediment and Soil Monitoring

1. Introduction.

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 rel eases often become associated with
soils or sediments. Accordingly, soils are monitored at representative locations across the L aboratory, and
sediments are sampled in all canyons, whether perennial or intermittent, that cross Laboratory.

There are no standards directly applicable to radioactive contamination of soils or sediments; rather, the levels of
contaminantsin soils or sediments must be interpreted by means of pathway analyses that determine the
conseguences in terms of dose to humans if the contaminated particles are either ingested or inhaled. (See Section
V.C.2 for further information.) Asan indication of environmental contamination levels attributable to L os Alamos
operations, the results of the annual sampling are compared to levels attributable to worldwide fallout or natural
background. Results of analyses of radionuclidesin 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, 1?’7Cs, 238Pu, and 2?’9’240Pu and natural background levels of total uranium in northern New Mexico
soils and sediments (Purtymun 19873). 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 1V-8 (off-site regional), Figure V-9 (off-site perimeter and on
site), and Figure I'V-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 1V-11 (off-site perimeter and on site), and
listedin 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. Off-Site Regional Stations. Theregional stations for both soils and stream sediments are located in the
three major drainages in northern New Mexico surrounding the Laboratory. One additional soil station islocated
near Santa Cruz Lake, across the Rio Grande valley to the northeast of the Laboratory.

Special samples of lake sediments are also collected from three locations each in Abiquiu Reservoir and Lake Heron
on the Rio Chama upstream from L os Alamos and three locations in Cochiti Reservoir on the Rio Grande
downstream of Los Alamos. The three lakes are the nearest upstream and downstream lakes. One kg samples of
these sediments (100 times the mass usually used) are used to obtain lower detection limits for ZBpoyand 22y
analysis. Large samplesincrease the sensitivity of the analyses and are necessary so that plutonium concentrations
due to worldwide fallout from atmospheric tests can be effectively evaluated.

b. Off-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 areasin 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 stationsinclude onein 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 liststhe
three stations that are sampled routinely. Transport of contaminated sediments off siteis discussed in Section
IV.E.5. 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 ” £ VBUDO
residual contamination can be documented, as discussed AR RVOIR
in the previous section. Also, sediment samples have
been taken from the Rio Grande at confluences with CUBA
major canyons that cross the Laboratory and adjacent @
public or San lldefonso Pueblo lands.

Six soil sampling stations within 4 km (2.5 mi) of

CHAMITA

ESPANOLA™> @ SANTA

CRUZ

< OTOWI

the Laboratory perimeter are located to reflect the soil & 7
. . . Q LOS ALAMOS
conditions of the inhabited areas to the north and east of ,\‘,? NATIONAL
the Laboratory. K LABORATORY %( SANTA FE
. . . . g
c. On-Site Stations. The on-site sediment 3

stations are grouped into radioactive effluent release ~— COCHITI

. RESERVOIR
areas, solid waste management areas, and other areas.
The radioactive effluent release areas are the same 0 10
as those used for the surface water stations (see Section "_BERNALILLO LEGEND

IV.D.2 for historic information). Transport of
contaminated sediments off site from Pueblo Canyon,

@ SAMPLING LOCATION

transport of contaminated sediments within the 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.

FigurelV-8. Off-siteregional 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-10a), to monitor possible transport of radionuclides by sheet erosion
from the active waste storage and disposal area. Some radionuclides are transported from the surface at AreaG in
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 the land surface that occurred during earlier handling of the
wastes.

From 1959 to 1961, hydronuclear experiments were conducted in underground shafts that ranged in depth from

15 to 36 m (49 to 118 ft) beneath the surface of the mesa at TA-49 (Purtymun 1987b, ESG 1988). The experiments
involved a combination of conventional (chemical) high explosives usually in a nuclear weapons configuration. The
guantity of fissile material was kept far bel ow the amount required for a nuclear explosion (Purtymun 1987b). The
residuals of the experiments were confined in the shafts and left in place. The siteis 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 drainage changed (Figure IV-10b). These sediment monitoring stations are
sampled annually.

The other areas group contains eight sediment sampling stations, which are located where the canyons intersect State
Road 4 (all Laboratory facilitiesin 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 the
principal sources of airborne emissions or that could be potential contaminant sources.
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Figure1V-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 the FIMA
Reading Room.

D system at the Community

Nineteen special sediment samples were collected from Cafiada del Buey in early 1992 as part of the effort to

document existing conditions prior to the possible discharge of treated effluent f

rom the new Sanitary Wastewater

Systems Consolidation (SWSC) Project (see Section VI1I.E.2 for amore detailed discussion).

3. Analytical Results.

a. Radiochemical Analyses. The results of radiochemical analyses of sediment samples collected from off-
site (regional and perimeter) and on-site locations, including solid waste management areas, in 1992 are listed in

Table1V-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 fal
observed are consistent with previous data.
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Figure IV-10. Off-site perimeter and on-site sediment sampling locations on and near solid waste management areas.

a. Upper map shows the locations of alluvium sampling stations at TA-54, Area G.
b. Bottom map shows the location of sediment stations at TA-49, Area AB.
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FigurelV-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.1.5. Only the
sample from location A-6, showed levels of 137Cs and 239240 Pu dightly above the statistical regional reference level
for fallout.

The magjority of the sediment samples collected outside known radioactive effluent rel ease 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 alevel expected to be exceeded by
about 1 in 40 samples taken from the same popul ation.

In the samples from the Jemez River and from the Rio Grande (from the regional and White Rock Canyon groups),

only the samples from Chamita and Otowi contained 8\ values that exceeded the reference level. Since

IV-44



Los Alamos National Laboratory
Environmental Surveillance 1992

i o oz oo d 000 @o0olTToon GO0l mon ma-ya TarTe ZOron  GEOl LT RPTRAS 0T IR STy SpTIR
IrT T (R0 OO To0n @O0l Too o (R0 aemnn ordToT rdon Fdon onsT FPURASy 0T R RIPLRE
1L iz qre QLo MTo Fogd T e d T (R qaron [ I A O =V f g5 e cibeg
A oz 0 CLgdTewro”  (ToaresT o (o0 d oM 2 dTeT LN Eorer oo $ g5 18 2leng
FERIF IFF )
I T qrsz Eod™smwo (e d™ern G oroo oL oz n Eoroo GeomTwn LMD 4R SR £0T
Irs ot e QeaomTzoro EToralTaETo GoorolTsad o et roFn EdTro GdTEo T 4R SOMRTY 0T
e oz e CeporderT 0T GGooolston  Cod 4 TRoD0 FOTFr IToTooT @dTro FdTFT TARYOT, IR SOMRTY £0T
wodwe ) comery £0T-I9
et oz (I eerd i@ o OmoTEoT  GordT oo Gorss I0To Foren  Cro e T “1q2ng
Iron oz e eod Twn EordTeoon  GoooT s o Eoroe Iorrog @doo GO To 1 “192ng
Irs T e T dTesr0 O @Ot GOo0ooroo et Ioren 00 o VI v Y T2 ff) PIOF
wodwe) o[ Ing-PFIIY
SR FIRF Y PRFAMLT FapIm e Iy
SHOLLYLIS AILIHIAIA
e o e oo o RoodTEoon GO0 TIo0n oo LT T ] Eoroo G0 tfanbey g ae pTRn oTg
I oz (e oo dTzoon @ooolTEoon o0l TRO0 0 e oo oo o0 LI 3R PRI OT
Irz oy e GoonTTor o @ooolTeoon oo 4o 0o deT 0 dTon EiTon G QT TehTR g AR IR FPTRIS 0T
e T qrsz oo T o ROdTRO0n GO0 TEmn oot T ] Eoroo GoTTEn cqmieleg 3o dpaRizn 0T
i o (e oo d™eoon EorodTRoon G000 0 e oo Forzo G E PEReMol] iR AR Ong
Irs e oz GoonTTor o @ooolTeoon oo 4o raTTe raTTn EdTzo GdTwo TP 37 MPURID 0T
wodwe]) 330N FTL & W FPERLD 0T
LIt o (13 RO 0ST 0 FOOdTPOOD GO0 TEI00 e IorTo Eoreo GorTenT APATY TdTRL
e 1z e FLOOTTSI 0 ROO@TEo0n GO0 dTToNn T Ioroo @dTTo wdTIoT CIIeneg IR AP o1
YiN TH M N TH M i Ly I i TO[ee ] I8 PG o1
Ire (vl e EoooTzoon  Zogoenrn  (eoodTemno oamLT Idzn Eooo oz se[ollig ae epuRis oTg
e o o epooi o0 EordTeodn  GooiTsoon IorTT Zoren EorTo GorTEaT Lol I8 2PTRIS O
Lz (1) Ira PO SO0 ZOO@TPOOD  GOODTEO0N0 GrEE Iorto EorTo GorTenT CpnqEg
(Ira (v~ Ira QoareeT o Geoooieoon (e d oo e Ioon R vV Iy =TIy )
SHOLLYLS TFHOISIA
SNQIIVIS ZEXS -T2
(Brad) ([(Bppd) [(Bppd) (Bppd) (2 ad]) [Brad]) (Bp8d) [Bppd) [(Bppd)  o[1/cox]) wOTIEIOY
s nrg iy bl 4 T8 Lzt seT L Pt ATRE) Fliet 4%y X
E£X0US, FE0AD FEOALy T=I0L

AUIWIPAE J0 SASE[EUT [SHWBYDIPEY “TT-AL 1YL

IV-45



Los Alamos National Laboratory
Environmental Surveillance 1992

e o2 Irs Lol aor o (R0 d@Teson o0l et Eores EorET Eorzo &oren 3 10 FOMRTY FOT
i o Irs QeoraiorFo  GIodTEse 0 oo dTeRnrn Foer GOCTE Eoren For et 5 -0 18 FOMRTR 0T
(It m i EOTOTSF0 G0l et o (oo gt Ay F e Eoen FoT o £-0'T 4R SOMRTY FOT
e o Irs CRIOoiesT o TodTeIe0  RO0O0 TS0 EoreT Ioron Eorzo For e T-35 18 SOMRTY #0T
i o ars Faod™edn @WoTETo Gooormoo EarEe oareoT @aTro ol ew T-0'T 4R SOMIRTY #0
T2t (T ™ QIO T 0 @ooaireood oo dTeonn e i v A EdTro GdTea PEPTIT IR SOMRTY FOT
i i Irs OT TR0 CHOOTdTRI0 GO0 TR0 Gores B Eoren  moreT 23
e e (e (o @”eren ool won  EorolEooo GOy rarTo oo fwal o T-2d0
wodwe ) comery F0T-I4q
Ir ors Irs Caord™esT o OO d@TOMT RO0TRTO 0 Forge IOoTTo @oroo G2 ¥ RRLE CELT S
Iron (1) Irs L0 LT 0T @00l oog oo o R0 gmee rdzn Fdoo wdT T £ oT12ng
Ira o ars Cra 7LTo0” (RO @TITEO0  Ceo0 dR000 Foer Iorzo EorTo &or e Ernidz puag worrme)y
wodwe ) Oy FRJ-PIIY
SRMF PR (RMAMET raspamepey
ENQITVIN FITE D
o o Irsz oo dzoon So0d@TIood GO0 T oorTT Ioron  @oTFo 0T 00 FPTRG OTg 1R PRPTRMOT]
Irs ors o oo Teoon  Foralreooda  JoorTTon o M I oo Eoron Eor et OT-7 PEPFTRMOT]
i 4 (1) Irs oo eeT o GoodTioon oo dTRonn Ry i v A Eorzo Eoren (E-7] $ i3 18 PRETRMST]
e ors Ire oo deoro  @ordTEood JooroTend o M I den Eozn & £ PRPTRMOT]
™ o Irs ool eoro  GoodTenod  Joord o0 M rdgen gz mdT e L7 PRPTRMOT]
ars s Irs GOOORE 0 GO TR0 CTo0rdRontn W IN e EdTen  wdT o - PRPTEMOT]
FpEEY OFEOJIPLI AES WO wodwe ) pEpEELOR
Irs T o GEoooooro  Goooreora oo dTTonn gt i v A Eoon & en PP 0T 4R FAOln]
FdppenbpRay Moy
e o Irsz GLoroiesr o Go0dTeood GO0 TTo0n Eoret I oo Eorzo e TRTOTIRY 38 s27olng
ars iy Irs ool enor 0 Zood@Teood  Ceoor dTonn oot I orTo EorTo &oron FPIRAS 0T 4R TfEnbey
o T o GO zoo0  ZooaiIond oo 4 RonTn oden IdTTo Eoon & o FPTRAS OT 4R O[T
w2 o o oo Toro  ROrd@TIood o0l Tononn ooren ForTo EOrTo Gl LPTRTTRD oL 18 WOATe AR
ar T o GOl Too0  Goooieood oo 4ot ooTen ToTTeT Fooo wdT e PP/ 0T 18 oymeleg
[ tm+n) SRAIF LG
(Breapd) (Brpd) [(Bppd) ([EBppd) (& pd) (& pd) (B8] (Breapd) (Brpd) o(1/ox]) WOTIEIOT
T D Lt} iy {14 bl TTLAET bl 13 WEATEEN et 480 X:
5 OADy 5 OADy 5 OADy 1oL

(el “I7-AL #1qel

IV-46



Los Alamos National Laboratory
Environmental Surveillance 1992

Ire (1] L M ol @ TR0 Go0al e GO e IarTo M [ ] )
e (r1r] qrs TH Qoo stzo O eRTo ceoloe oo M o FR ]
[ A i 3] T GO0OTERD0  E00@TeT0n [T e T dzn Wi o en L5
Irs Ire 77 K Coo @ TesTn o0 d o ol o Fn M wd” Lo oo
Irs [(r1 I TH ool Tson EooalTero o Foree  Taoo M o e n ]
L Al I qra M o0l ee0n (00l el o ey rde1 i o en )
I oz L H Toooieooro CIo0 @ TIo0n 2 iTeT qowTon Wi P &1 )
Ire e L M oo d@ema o 2000 oL IarTo M G o -5
iIrsz o na H oo d™eoon I d TR0 R A i M wo o 1-&
o ey TEo-FL
I ot (e e @7T2T0 Qoo TIoon ool Too o e oot oo I S 1R T
M M i M M i M M K M + 43 1% 0TI
qrs oz e GuorTeoTn QooolTaon Ceod ol oo o e 4 i ] a7 FDTEe L R LELELY
Wi M M i M M K M K M + g3 e euag
o oz e Coard@TRe0nT oo @ TEOOOD CRo0 @ TTO0D o7 i o ] EolTo et + S 1" T
M M K M TH K TH TH K M $ 3 18 cyneleg
ot oz Ire eod™2rto @ Te0n EmalTeron GorEs Ioreod  @doo0 ®dT o + 43 1= fang [2F RPRIE]
(oot ot L GanodToPz 0 QooolTIoon  CaootalT s o ccotee TdTooT oo & T £ g5 18 CTPIRE
E.‘.Hﬁ.ﬂ_s
V) (1 are EOOresTd OO0 (el @ TIo0o G e PO e oz ETX 9T [5) £T-0 011 18 PRPTRMT T
R o e Ceod™zee 0 GO0 RO Go0alTeToo o V1l I (0 VR -3 1 - R 1 L -+ £-0JFT 1R PRETRMOT]
L1 Ira FA OFareT: Dol T GEIoaien wdTEE a2 EadTen DT Fa 2-0JFT AR PRETRMOT]
e (AT ATz e T 00T GreoTore e IT O o0s dTeT  FOTEIr @orer kel Les S0 H A% PRPTRMCT]
= (¥ Gt DILarodyd  DETOo0FeE O ToReT fed™er  EeETTse EOTT Eorsos 1-55 18 PRPTRMTTT
i oz qrs CopOiomeTO 0 OO TE00n GO0l TEdD EoreE It FaTro GdTTrE T-S5 1% a7t PRPTRMCTT
e [(r1}n qrsz FuorarEETo  Zoooroton e d@TIIoo EoTeT oo Farro EDT s 1 1 ART PRETRMOT]
wodue ) prpueuoy
(Brxad) (Bral) (Bppd) ([(Bpaid) (B i) (B i) (82d) (Bad)] (Bmapd)  c[1/ma=]) WOTITIOT
e, wrg  wpipy Wy Tz sen ey WRTEENY  FOgeT ATy X
FEOA Dy Aoy FEOADy I

(puaa) "II-AL 319<L

IV-47



Los Alamos National Laboratory
Environmental Surveillance 1992

[eioRT TmAWng] 90RT +ART FRTIMIes [RToTEed MT SITAMIANFRI J0 STOTIRLA D PARpERYF 7 #nd a@miansy,

pryppdmon your o “sTaipTIe W gso] "prmioped yow sTadpeIe oo v
*sREN TR WL WAL F 2R [TOTIRLAZD PARPIRYS T | FATITIRMZ TN SUTINo D AITATIOROTPR =
ssanpen aaTiRdew go avwesadd ey jo woryewepdi e we a0 “sapdmeg peeTmeoTpRy 30 BuTppuey iR oo TILA TOTINEE 2R3
“ 27 dMIR s Mrod] PRATITIFTE 24N FTOTD T A23%M% PAITTITY 8 MNTITAL .

) w200 000 Fr FFO LEN +1TITT

TRTaFTIRa g

PTnodEyaeg
me” are m Fooralgero  FooolTmoo oo oo WiN TorTo @orTo Gl eT T1-T%
Ire i Irs ool zor o Jorolreood oo oo M IorTo  @orro o 01-T7
Ire m Ire ELOOred o @ooolaod  CToo oot M Toroo gdwo Gd R 6T
e o ™ ForTeeo0”  QordTeo0n Jooo oo M rdgen Ed7zn &dT e e )
e Ire o EOTHT0T  Ford@ToTon o0 TITon M rdgen Eden Edee LT
e Irs e Qoo TesTo”  oordTeo0n JoooTTonn M L v A Fdon &dT e I
e Irs Fi -] G dTeFT 0T GooddTeIon Joord oo M L v rdTen wd” &0 5T
i Irs e CLord™eTTo”  GoodTeIon (o0 dEonn W IN rdgen Edmen wd” o T Ty
IrT Irs Ers e e o™ GoodToon (o0 dTEonn WiN rdgen Edzo  wd” o T
IrT Irs Ers R d7efT o™ GOoal2oro Cpoo 4 TER0 WiN rdgen Fden  wd” e oI
qre Ir: zr = TO Rty R G T " I R (T v U ) WiN roeo  @deo wdTeT I
i Ir: zre iord™en”  Eoooretog oo d o0 WiN ro~zo oo wdT Lo 1-I%

gV Y "6-FL
[ tm+n) SRAIF LG
(Breapd) (Brpd) [(Bppd) ([EBppd) (& pd) (& pd) (B8] (Breapd) (Brpd) o(1/ox]) WOTIEIOT
T D Lt} woiry {14 bl TTLAET bl 13 WEATEEN et 480 X:
5 OADy 5 OADy 5 OADy 1oL

(el “I7-AL #1qel

IV-48



Los Alamos National Laboratory
-------------------- Environmental Surveillance 1992 e s mmmmmmmmm-mm -

they were not in the expected ratio with 2392%0p, values for those stations, which themselves were below the

statistical fallout reference level, it is likely that the 238Pu 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 amountsin 1992.

In the off-site perimeter other areas group, the samples from Bayo Canyon contained about twice the 2Bp asthe

statistical fallout referencelevel. Sincethe ™ Pu measurements were not in the expected ratio with 2?’9’240Pu values

for worldwide fallout, and were below the statistical fallout reference level, it islikely that the measured 2>°Pu level

was an analytical anomaly rather than areal value. The sample from Bayo Canyon in 1991 was below the reference
level; none of the samples from locations showing dightly elevated levelsin 1991 were elevated in 1992. The

sample collected from Gugje Canyon in 1992 showed an elevated g level of 2.9 pCi/g, about three times the

statistical reference level for falout, and a239’24OPu value of 0.188 pCi/g, about eight times the statistical reference
level for fallout. The 1991 sample from that location showed nothing above the reference levels. Thereis no known
source of contaminants in Gugje Canyon; the only unusual activity has been a substantial amount of earth moving
activity dueto 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 Stations, 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 specia 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
collected further up the canyon contained measurable tritium that was comparable to the levels originally seenin the
fall of 1991 and from a specia resampling in February 1992. The October 1992 results included 3.0 nCi/L in the
sample collected immediately upstream of the location where flow from Spring 9A joins the Chagquehui 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 collected 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 had warmed sufficiently to
melt snow and permit hiking into White Rock Canyon. That second sample also showed above background tritium
levels, about 5.4 nCi/L. Four additional sampleswere collected further upstream in Chaguehui Canyon. These four
sediment samples had 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 aknown area of tritium-contaminated soil in TA-33, which islocated
about 3.2 km (2 mi) upgradient in a side drainage to Chaguehui 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.
Thisareawill 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 111.B.1.h). The RFI
Workplan encompassing TA-33, submitted to EPA in May 1992, includes field sampling tasks to help determine
whether TA-33 could be the source.

The results for routine annual sediment samples from two solid radioactive waste areas (Table |V-21) were within
the range of previous observations. Around Area G at TA-54, the statistical fallout levelsfor 238Pu and/or 239’240Pu
were exceeded at Stations G-4, G-5, G-6, G-7, G-8, and G-9. Thelevels are generally in the same range as observed
in previous years. Samples from Station G-5 was lower than observed in 1991, while 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 Bcs
concentration in the sample from location G-4 was about three times the statistical reference level for regional
sediments.

Tritium levelsin the sediment 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).
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Around Area AB at TA-49, worldwide fallout |evels of 238Pu and/or 239240Pu were exceeded at stations AB-2,

AB-3, AB-4, and AB-4A. These areas have shown elevated levelsin previous years and are believed to be asso-
ciated with known surface contamination incidents related to hydronuclear 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 Pu levels that ranged from
dlightly 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 samplesis higher than seen in either 1990 or 1991 for no
apparent reason. These samples with seemingly high levels are presumed to reflect normal variability as there were
no known atmospheric releases; aternatively, 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 2392400, up to twice the
regional statistical reference level. Since the samples from Cochiti and Santa Cruz contained rations of 80y and
2352%0py that do not reflect worldwide fallout levels and because their >>**°Pu levels were below the statistical

reference level, it islikely that the 23801 measurements were analytical anomaliesrather than real values. Thelevels
in the sample from Otowi were almost identical to those seen in 1991 and were in the proportion expected for
worldwide fallout.

Uranium levelsin the perimeter and on-site locations contain higher concentrations of natural uranium than other
regional stationsin northern New Mexico because the soils are derived from the Pgjarito Plateau's vol canic 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 1V-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 areincluded in Table IV-23. Samples from previous years were analyzed using the EPA's
Toxicity Characteristic Leaching Procedure (TCLP) to determine whether any sediments or soils exceeded the
criteriafor 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 metalsin 1992 (Table
IV-22). (Sediments from the perimeter locations in White Rock Canyon were first analyzed for specific metalsin
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-Term Trends.

The concentrations of radioactivity in sediments from the Acid, Pueblo, and L os Alamos canyons that are or may be
transported off-site were studied extensively about 10 years ago as part of the Formerly Utilized Sites Remedial
Action Program and are fully documented (ESG 1981). Data gathered from selected locations as part of aroutine
monitoring program indicate that the concentrations of radionuclides in drainage sediment have been relatively

constant at each location since 1980. Thetotal plutonium concentrations (238Pu and 239’240Pu) observed since 1980
in sediments at four indicator locations are shown in Figure 1V-12. Thefirst 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.
Thislocation ison 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 I1defonso Pueblo, which represents the first off-site point. The fourth
location is Los Alamos Canyon at Otowi, also located on San IIdefonso Pueblo, which reflects sediment
concentrations at the point where they enter the Rio Grande.

239,240,
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Table1V-22. Total Recoverable Trace Metals from Sediments (ug/g)®

Stations Ag
OFF-SITE STATIONS
REGIONAL STATIONS
Rio Chama at Chamita <1.0b
Rio Grande at Embudo <1.0
Rio Grande at Otowi <1.0
Rio Grande at Frijoles <1.0
Rio Grande at Cochiti NIA°
Rio Grande at Bernalillo <1.0
Jemez River <1.0
Rio Grande in White Rock Canyon
Rio Grande at Sandia <10
Rio Grande at Mortandad <10
Rio Grande at Pajarito <1.0
Rio Grande at Water Canyon <1.0
Rio Grande at Ancho <10
Rio Grande at Chaguehui <1.0

PERIMETER STATIONS
Radioactive Effluent Release Areas
Acid-Pueblo Canyon

Acid Weir <1.0
Pueblo 1 <10
Pueblo 2 <10
DP-L os Alamos Canyon
Los Alamos at Totavi <1.0
LosAlamosat LA 2 <1.0
Los Alamos at Otowi <1.0
Other Areas
Guagjeat SR4 <1.0
Bayo at SR 4 <1.0
Sandiaat Rio Grande <1.0

Cafiada Anchaat Rio Grande <1.0
Pgjarito at Rio Grande <1.0
Water Canyon at Rio Grande <1.0
Ancho at Rio Grande <1.0
Chaquehui at Rio Grande <1.0
Frijoles at Park Headquarters <1.0
Frijoles at Rio Grande <1.0

Mortandad Canyon on San |ldefonso Pueblo

Mortandad A-6 <0.6
Mortandad A-7 <0.6
Mortandad A-8 <0.6
Mortandad at SR 4 (A-9) <1.0
Mortandad at A-10 <0.6
Mortandad at

Rio Grande (A-11) <1.0

« Dataon additional trace metals from sediments are presented beginning on page IV-53.

Al As B Ba Be
43500 2.08 30.2 255.0 0.65
44000 2.60 102.0 417.0 0.59
2,930.0 0.88 <200 158.0 0.21

11,300.0 1.84 7.0 215.0 0.67

N/A N/A N/A N/A N/A
3,560.0 1.27 21.1 141.0 0.27
4,780.0 426 <200 260.0 0.60
7,800.0 1.90 6.3 175.0 0.53
6,100.0 1.75 5.0 152.0 0.49
8,600.0 1.66 85 175.0 0.56
8,500.0 223 6.8 185.0 0.67
3,800.0 1.39 3.8 87.0 0.36
4,0000 131 3.1 139.0 0.41
57200 094 <200 34.0 0.33
59400 1.02 <200 34.0 0.41
59200 035 <200 33.0 0.32
7,140.0 0.63 30.7 56.0 0.57
57300 036 <200 37.0 0.32
5470.0 0.32 33.2 13.0 0.17
5470.0 047 <200 45.0 0.34
59200 0.73 <200 87.0 0.38
2,300.0 057 37 27.0 0.43
35000 1.88 2.8 69.0 0.34
1,300.0 0.32 16 11.0 0.16
2,000.0 0.61 31 31.0 0.29

8400 0.28 15 9.2 0.11
47000 211 4.4 150.0 0.49
6,200.0 0.21 <200 20.0 0.25
2,500.0 0.30 19 21.0 0.30
9,200.0 2.04 5.7 71.0 0.81
32000 1.02 5.0 24.0 0.40
6,200.0 1.48 34 57.0 0.60
7,100.0 0.78 <200 69.0 0.51
8,900.0 1.56 5.0 88.0 0.70
3,600.0 0.75 35 48.0 0.38
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<0.6
<0.6
<0.6
<1.0

N/A
<0.6
<0.6

0.3
<1.0
<1.0
<1.0
<1.0
<1.0

<0.6
<0.6
<0.6

<0.6
<0.6
<0.6

<0.6
<0.6
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<0.6
<1.0

<0.8
<0.8
<0.8
<0.6
<0.8

<1.0

10.0
12.0
33
12.0
N/A
4.2
6.5

26.0
8.5
9.0
9.5
4.3
57

26
22
16

6.1
3.0
11

2.7
6.6
12.0
3.6
23
2.0
<0.5
6.5
0.9
2.8

6.5
2.3
4.3
4.5
75

7.7

5.63
13.00
5.47
6.00
N/A
3.82
4.50

4.50
4.20
5.00
4.70
2.50
3.20

4.05
2.83
3.00

13.10
6.55
4.69

2.99
4.30
6.00
2.70
130
1.90
<0.50
4.00
217
150

3.50
2.00
2.80
6.14
5.00

3.90

4.8
74
<20
12.0
N/A
<20
4.6

6.2
6.2
8.0
9.5
<5.0
<5.0

<20
3.6
2.1

4.3
6.8
<20

24
55
<5.0
<5.0
1.0
<5.0
<5.0
8.0
<2.0
<5.0

6.0
22
3.9
22
3.2

12.0

2,100.0
2,500.0
380.0
12,600.0
N/A
1,500.0
1,500.0

10,000.0
10,000.0
10,300.0
11,000.0
5,600.0
6,900.0

1,200.0
1,100.0
750.0

2,880.0
1,720.0
530.0

620.0
1,400.0
18,300.0
5,500.0
3,100.0
5,300.0
1,700.0
7,900.0
850.0
5,600.0

8,900.0
7,200.0
7,700.0
2,740.0
10,500.0

11,000.0

<0.01
<0.01
<0.01
0.03
N/A
<0.01
<0.01

0.03
0.02
0.02
0.03
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
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TablelV-22. (Cont.)

Stations Ag Al As B Ba Be Cd Cr Co Cu Fe Hg*

ON-SITE STATIONS
Radioactive Effluent Release Areas
Acid-Pueblo Canyon

Hamilton Bend Spring <1.0 6,2500 038 <20.0 34.0 043 <0.6 24 2.09 36 1,180.0 <0.01
Pueblo 3 <10 559.0 078 20.7 490 051 <06 24 683 34 12200 <001
Pueblo at SR 4 <1.0 6,300 107 234 92.0 0.67 <06 13.0 711 44 23000 <0.01
DP-L os Alamos Canyon
DPS-1 <10 64800 09 <200 280 045 <06 23 321 <20 11000 <0.01
DPS-4 <1.0 6,0000 0.82 <200 320 046 <0.6 24 273 <20 700.0 <0.01
Los Alamos at Bridge <1.0 57400 118 <20.0 84.0 0.53 <0.6 6.6 7.11 7.0 25000 0.01
LosAlamosat LAO-1 <10 52200 070 37.0 430 034 <06 34 333 28 12000 <001
LosAlamosat GS-1 <1.0 6,030.0 054 <200 38.0 0.30 <0.6 2.8 257 6.4 810.0 <0.01
Los Alamosat LAO-3 <10 6,2800 133 <20.0 33.0 042 <0.6 2.6 6.10 35 13000 <0.01
LosAlamosat LAO-45 <10 59300 0.68 20.0 390 052 <06 27 516 50 11300 <001
LosAlamosat SR 4 <10 57400 045 <200 240 034 <06 18 511 43 11000 <0.01
Mortandad Canyon
Mortandad near CMR <10 48000 088 <200 853 034 <06 70 328 47 9700 <0.01
Mortandad W GS-1 <1.0 55600 1.32 234 62.0 050 <0.6 3.6 5.55 34 760.0 <0.01
Mortandad at GS-1 <10 6,3000 075 <20.0 24.0 040 <0.6 31 495 <20 1,100.0 0.05
Mortandad at MCO-5 <10 56200 042 <200 140 034 <06 15 134 <20 7400  <0.01
Mortandad at MCO-7 <10 65700 066 <200 12.0 0.24 <0.6 12 2.88 45 920.0 <0.01
Mortandad at MCO-9 <1.0 58000 118 34.7 60.0 0.70 <0.6 31 7.14 64 1,080.0 <0.01
Mortandad
a MCO-13 (A-5) <1.0 59000 099 1180 44.0 0.67 <0.6 31 170 180 500.0 <0.01
Other Areas
Sandiaat SR 4 <1.0 57300 047 <20.0 29.0 043 <0.6 6.6 2.27 22 18000 <0.01
CafiadaDel Buey at SR4 <10 65500 069 <20.0 530 042 <06 28 491 <10 24000 <0.01
Pgjarito at SR 4 N/A N/A  N/A N/A N/A N/A NA NA NA NA N/A N/A
Potrillo at SR 4 <1.0 6,350.0 1.06 22.1 60.0 0.62 <0.6 5.0 7.74 42 26100 <0.01
Fenceat SR 4 N/A N/A  N/A N/A N/A N/A N/A NA NA NA N/A N/A
Water at SR 4 <10 57700 050 25.1 350 048 <06 24 229 <20 15000 <0.01
Indio at SR 4 N/A N/A  N/A N/A N/A N/A NA NA NA NA N/A N/A
Ancho at SR 4 <10 6,300.0 049 63.0 280 048 <06 36 260 <20 600.0 <0.01
TA-54, Area G (Data was not analyzed in CY92)
TA-49, Area AB
AB-1 <10 6,160.0 3.36 14.9 550.0 220 <08 25.0 8.35 9.0 18700 0.02
AB-2 <10 6,2600 3.31 159 520.0 240 <08 280 1240 8.0 20500 0.02
AB-3 <10 62600 115 115 3440 200 <08 125 900 <60 1,7200 <0.01
AB-4 <1.0 6,080.0 3.07 217 489.0 260 <08 29.0 850 <6.0 2,050.0 0.02
AB-4A <1.0 65400 269 20.6 426.0 230 <08 230 870 <6.0 11,9300 0.02
AB-5 <10 63700 219 19.2 2930 190 <08 180 7.70 <6.0 2,000.0 0.01
AB-6 <10 6,2900 294 252 517.0 200 <08 220 1060 <60 2,030.0 0.01
AB-7 <1.0 58700 143 28.9 494.0 180 <08 230 920 <60 20400 <0.01
AB-8 <10 65500 3.04 185 3390 200 <08 120 580 <60 1,650.0 0.01
AB-9 <1.0 7,3000 142 205 423.0 230 <08 37.0 920 <6.0 3100.0 <0.01
AB-10 <10 71600 171 30.7 380.0 230 <08 25.0 1020 <6.0 3,600.0 0.01
AB-11 <10 61600 232 6.2 4620 240 <08 400 1030 <6.0 3,810.0 0.02

« Dataon additional trace metals from sediments are presented beginning on page IV-54.
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TablelV-22. (Cont.)

OFF-SITE STATIONS
REGIONAL STATIONS

Rio Chamaat Chamita 2140 <0.30 9.89 7.0 <3.00 028 200 850 <6.00 25.0 26.0
Rio Grande at Embudo 2490 <0.30 10.00 9.0 <3.00 <0.20 170 470 <6.00 280 40.0
Rio Grande at Otowi 76.0 <0.30 2.66 40 <200 <0.20 80 190 <6.00 110 10.0
Rio Grande at Frijoles 270.0 <1.00 9.10 6.0 <0.05 037 120 99.0 0.08 27.0 32.0
Rio Grande at Cochiti N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Rio Grande at Bernalillo 155.0 <0.30 5.70 46 <200 <0.20 100 640 <6.00 110 14.0
Jemez River 360.0 <0.30 8.23 76 <200 023 210 480 <6.00 14.0 28.0
Rio Grande in White Rock Canyon
Rio Grande at Sandia 2300 <100 22.00 7.0 <0.05 025 120 75.0 010 210 26.0
Rio Grande at Mortandad 160.0 <1.00 6.00 320 <0.05 020 110 63.0 <004 220 230
Rio Grande at Pajarito 220.0 <1.00 9.00 6.0 <0.05 023 110 820 0.08 220 27.0
Rio Grande at Water Canyon 250.0 <1.00 6.70 50 <0.05 <0.20 130 830 0.09 240 29.0
Rio Grande at Ancho 150.0 <1.00 4.00 40 <0.05 <0.20 90 370 0.05 120 15.0
Rio Grande at Chaguehui 152.0 <1.00 4.00 50 <0.05 0.26 9.0 390 0.07 16.0 18.0

PERIMETER STATIONS
Radioactive Effluent Release Areas
Acid-Pueblo Canyon

Acid Weir 156.0 <0.30 2.70 29.0 <2.00 <0.20 70 110 <6.00 5.8 35.0
Pueblo 1 317.0 0.40 1.50 17.0 <3.00 <0.20 8.3 9.0 <6.00 7.0 47.0
Pueblo 2 193.0 0.50 1.70 70 <2.00 <0.20 80 150 <6.00 4.7 38.0
DP-L os Alamos Canyon
Los Alamos at Totavi 159.0 <0.30 14.90 23.0 <3.00 <020 130 410 <6.00 120 47.0
LosAlamosat LA 2 278.0 040 12.00 50 <3.00 <0.20 9.0 20.0 <6.00 4.4 24.0
Los Alamos at Otowi 56.0 <0.30 5.96 3.3 <3.00 <0.20 34 3.3 <6.00 2.7 8.0
Other Areas
Guagjeat SR4 1640 <0.30 3.07 6.0 <200 <0.20 82 250 <6.00 55 21.0
Bayo at SR 4 1700 <0.30 9.80 80 <200 <020 130 39.0 <6.00 150 22.0
Sandia at Rio Grande 320.0 <1.00 8.00 3.0 <0.05 <020 100 13.0 <0.04 430 44.0
Caflada Anchaat Rio Grande130.0 <1.00 5.30 20 <0.05 0.26 7.0 220 <0.04 120 13.0
Pgjarito at Rio Grande 500 <1.00 <2.00 20 <0.05 <0.20 6.0 3.7 <0.04 5.0 13.0
Water Canyon at Rio Grande 179.0  <1.00 2.00 40 <0.05 <0.20 6.0 5.0 0.04 6.0 23.0
Ancho at Rio Grande 470 <1.00 <2.00 1.0 <0.05 <0.20 7.0 34 <0.04 2.7 6.0
Chaguehui at Rio Grande 228.0 4.00 6.00 50 <0.05 0.38 9.6 65.0 0.07 16.0 25.0
Frijoles at Park Headquarters 94.0 <0.30 1.50 40 <2.00 <0.20 6.0 150 <6.00 2.0 9.0
Frijoles at Rio Grande 1280 <1.00 <2.00 3.0 <0.05 <0.20 7.1 7.0 <0.04 6.7 25.0
Mortandad Canyon on San |ldefonso Pueblo
Mortandad A-6 348.0 <1.20 4.30 165 <6.00 <020 16.0 140 <200 116 43.0
Mortandad A-7 309.0 <130 1.60 59 <6.00 <0.20 140 3.9 5.00 4.0 45.0
Mortandad A-8 2920 <1.20 3.30 100 <6.00 <0.20 150 9.6 2.60 8.9 35.0
Mortandad at SR 4 (A-9) 373.0 <0.30 8.84 9.0 <200 <020 100 16.0 <6.00 120 35.0
Mortandad at A-10 3820 <120 5.90 80 <6.00 <025 150 16.0 <1200 17.0 36.0
Mortandad at
Rio Grande (A-11) 187.0 <1.00 7.00 15 <0.05 028 120 160 <004 210 320

IV-53



Los Alamos National Laboratory
-------------------- Environmental Surveillance 1992 e s mmmmmmmmm-mm -

TablelV-22. (Cont.)

Station Mn Mo Ni Pb Sh Se Sn Sr TI \Y zZn
ON-SITE STATIONS
Radioactive Effluent Release Areas
Acid-Pueblo Canyon
Hamilton Bend Spring 170.0 <0.30 3.12 6.0 <2.00 <020 82 130 <6.00 45 28.0

Pueblo 3 2400 <030 921 80 <3.00 <020 100 140 <600 5.8 17.0

Pueblo at SR 4 646.0 0.30 9.35 60.0 <3.00 <020 140 380 <6.00 120 100.0
DP-L os Alamos Canyon

DPS-1 1640 <030 325 150 <2.00 <020 84 93 <600 45 32.0

DPS-4 154.0 <0.30 2.50 11.0 <2.00 <0.20 6.0 8.0 <6.00 4.2 250

Los Alamos at Bridge 3120 0.33 7.61 28.0 <2.00 <0.20 100 230 <6.00 130 45.0
LosAlamosat LAO-1 2000 050 440 11.0  <2.00 <020 72 180 <600 6.2 29.0
LosAlamosat GS-1 120.0 <0.30 2.98 7.0 <3.00 <0.20 70 180 <6.00 52 20.0
Los Alamosat LAO-3 143.0 0.50 3.80 120 <2.00 <0.20 80 110 <6.00 58 41.0
LosAlamosat LAO-45 1890 050  6.30 140 <3.00 <020 90 160 <600 53 38.0
LosAlamosat SR 4 76.0 0.35 6.39 50 <3.00 <0.20 80 130 <6.00 29 15.0
Mortandad Canyon
Mortandad near CMR 1320 <030 495 240 <3.00 <020 84 256 <600 7.4 64.7
Mortandad W GS-1 233.0 0.60 5.67 150 <3.00 <020 120 230 <6.00 8.0 31.0
Mortandad at GS-1 285.0 0.90 6.96 50 <3.00 <0.20 9.0 46 <6.00 37 23.0
Mortandad at MCO-5 1070 <030 212 50 <200 <020 70 41 <600 22 16.0
Mortandad at MCO-7 158.0 0.45 1.85 <30 <200 <0.20 50 2.6 <6.00 20 12.0
Mortandad at MCO-9 320.0 0.50 6.87 11.0 <2.00 <0.20 9.0 100 <6.00 7.0 39.0
Mortandad at MCO-13 (A-5)275.0 0.70 <2.00 120 <3.00 <020 110 80 <600 6.1 31.0

Other Areas
Sandiaat SR 4 347.0 0.60 2.84 120 <2.00 <0.20 8.0 84 <6.00 8.0 69.0
CarladaDel Buey at SR4 2680 <0.30 7.56 70 <200 <020 80 160 <600 7.0 220
Pajarito at SR 4 N/A  N/A N/A N/A N/A N/A  NA NA NA NA N/A
Potrillo at SR 4 304.0 0.50 9.89 9.0 <3.00 <0.20 120 130 <6.00 130 45.0
Fenceat SR 4 N/A  N/A N/A N/A N/A N/A  NA NA NA NA N/A
Water at SR 4 115.0 <0.30 4.27 11.0 <3.00 <020 100 30.0 <6.00 4.6 220
Indio at SR 4 N/A  N/A N/A N/A N/A N/A NA NA NA NA N/A
Ancho at SR 4 2620 060 <2.00 110 <3.00 <020 160 160 <6.00 11.0 51.0
TA-54, Area G (Data was not analyzed in CY92)
TA-49, Area AB
AB-1 4930 <70 10.10 30.0 3.00 028 <30 1450 <500 50.0 42.0
AB-2 5400 <7.0 13.70 30.0 8.00 028 <3.0 140.0 <500 56.0 78.0
AB-3 39%6.0 <7.0 840 <240 <230 <0.20 630 101.0 <4.00 320 96.0
AB-4 4440 <70 11.20 340 <200 024 780 1350 <400 570 48.0
AB-4A 491.0 <7.0 10.20 280 <230 <0.20 640 1030 <4.00 470 50.0
AB-5 4440 <7.0 940 <240 <230 0.22 530 47.0 <400 40.0 55.0
AB-6 5240 <7.0 1150 31.0 <230 023 670 1190 <400 470 45.0
AB-7 4120 <7.0 11.30 <240 4.00 <0.20 67.0 2040 <4.00 470 37.0
AB-8 3550 <7.0 9.00 270 <230 <0.20 690 780 <400 26.0 60.0
AB-9 565.0 <7.0 13.60 <240 <230 020 860 230.0 <400 79.0 66.0
AB-10 504.0 <7.0 1430 <240 <230 <0.20 76.0 1520 <4.00 630 66.0
AB-11 661.0 <7.0 16.20 260 <230 <0.20 90.0 161.0 <4.00 1120 90.0

2 Analysis by EPA Method 3051 for trace metals.
Less than symbal (<) means measurement was below the specified detection limit of the analytical method.
N/A means analysis not performed, lost in analysis, or not completed.

IV-54



Los Alamos National Laboratory
Environmental Surveillance 1992

Table1V-23. Total Recoverable Trace Metalsin Soils(ug/g)a

Stations Ag

OFF-SITE STATIONS

REGIONAL STATIONS

Rio Chama <O.01b
Embudo <0.01
Otowi <0.01
Santa-Cruz <0.01
Cochiti <0.01
Berndlillo <0.01
Jemez <0.01

PERIMETER STATIONS
Sportsman Club <0.01

North Mesa <0.10
TA-8 0.30
TA-49 <0.01
White-Rock <0.01
Tsankawi <0.01
ON-SITE STATIONS
TA-21 N/AS
East of TA-53 <0.01
TA-50 0.23
2-Mile Mesa <0.01
East of TA-54 <0.01
R-Site-RD-E <0.01
Potrillo-DR <0.10
S-Site <0.01
Near Well DT-9 <0.01
Near TA-33 <0.01
Limit for EPA

*

Toxicity Criteria 5

4,940
5,090
6,190
5,160
4,910
3,930
4,580

5,740
5,420
5,810
5,640
6,030
6,000

5,130
5,880
6,290
4,790
6,070
4,960
5,480
4,750
6,320
5,780

2.07
150
0.69
4.70
2.28
7.50
237

1.36
3.23
234
3.95
2.48
101

0.00
2.70
2.28
331
134
2.18
2.23
2.86
2.83
2.00

19
23
11
16
15
20
22

13

17
21
22

22
21
24
23
26
48
39
26
32
30

103
102

91
184
161
233
180

70
133
83
193
170
62

N/A
82
166
112
88
96
116
114
178
97

100

0.55
0.70
0.67
1.00
0.70
0.70
0.80

0.72
1.00
0.50
1.20
1.30
1.10

N/A
1.00
1.20
1.00
0.90
0.80
0.97
1.00
1.40
1.40

Data on additional trace metalsin soil is presented on page IV-56.
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<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

N/A
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

9.0
8.0
6.6
16.0
110
10.0
10.0

6.0
11.0
3.6
12.0
11.0
31

N/A

9.0
12.0
10.0

6.9

9.0
11.0
11.0
13.0
12.0

4.0
50
4.0
6.0
6.0
4.0
4.0

5.0
7.0
4.0
8.0
6.0
24

8.0
2.8
7.0
4.0
4.0
6.0
7.0
4.0
6.0
5.0

55
7.0
7.0
10.0
9.0
8.0
9.0

5.0
9.0
6.5
8.0
8.0
35

N/A
7.0
7.0
3.4
4.9
31
5.8
29
7.0
74

1,650
1,560
1,520
2,100
1,840
1,450
1,350

1,360
1,710
1,190
1,810
1,980
1,350

1,570
1,490
1,930
1,300
1,500
1,450
1,680
1,310
1,870
1,800

Hg

<0.01
<0.01
<0.01

0.01
<0.01
<0.01

0.02

<0.01
0.01
0.01
0.02
<0.01
<0.01

N/A
0.02
0.03
0.01
<0.01
<0.01
<0.01
<0.01
0.02
0.01

0.2
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TablelV-23. (Cont.)

Zn

OFF-SITE STATIONS
REGIONAL STATIONS

Rio Chama 171
Embudo 257
Otowi 254
Santa-Cruz 328
Cochiti 316
Berndillo 211
Jemez 412
PERIMETER STATIONS
Sportsman Club 292
North Mesa 522
TA-8 445
TA-49 621
White-Rock 392
Tsankawi 258
ON-SITE STATIONS
TA-21 N/A
East of TA-53 183
TA-50 376
2-Mile Mesa 516
East of TA-54 324
R-Site-RD-E 278
Potrillo-DR 370
S-Site 482
Near Well DT-9 348
Near TA-33 287
Limit for EPA

Toxicity Criteria

<0.4
<0.4

0.7
<0.4
<0.4

0.6
<0.4

<0.5
<0.4
04
04
<0.4
04

N/A
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4

0.6

10
10

14
12

10

12
11

10

11

~

10

11
10

8
12
10
11
17
11
21

33
15
21
19

22

N/A
24
16
17
18
12
14
14
16
19

0.45
0.39
2.10
0.68
0.43
0.72
0.42

<2.00
0.30
0.26
0.41
0.33
0.20

0.00
0.31
0.40
0.35
0.22
0.31
0.26
0.27
0.38
0.38

N/A

29

103
94
265
41

19
27
19
36
36
15

N/A

19
33
29
19
26
23
30
32
28

<20
<20
4.0
<20
13
<20
2.0

<2.0

4.0
<2.0
<2.0
<2.0
<2.0

N/A
<2.0
<2.0
<2.0
<2.0
<2.0
<2.0
<2.0
<2.0
<2.0

20.0
16.0
16.0
32.0
26.0
26.0
21.0

11.0
29.0
9.4
28.0
210
6.4

N/A
16.0
28.0
34.0
13.0
240
230
30.0
27.0
20.0

23
27
33
43
37
30
50

32

36
35
47
23

N/A
45
37
22
41
20
29
23
40
41

@Andl ysis by EPA Method 3051 for total recoverable metals.

bThe less than symbol (<) means the analysis was below the specified detection limit of the analytical method.

°N/A means anal ysis not performed, lost in analysis, or not compl eted.
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Figure 1V-12. Total plutonium concentrations in sediments.

5. Transport of Radionuclides in Sediments from Surface Run-Off.

The major transport of radionuclides from canyons that have received radioactive effluents (Acid-Pueblo, DP-
Los Alamos, and Mortandad canyons) is by surface run-off. Residual radionuclides in the effluents may
become adsorbed or attached to sediment particles in the stream channels. Concentrations of radioactivity in
the alluvium are generally highest near the effluent outfall and decrease downhill in the canyon as the sedi-
ments and radionuclides are transported and dispersed by other treated industrial effluents, sanitary effluents,
and surface run-off.

a. Pueblo-Los Alamos Canyons. Residual radioactivity from past effluent releases into DP Canyon,
upper Los Alamos Canyon, and Acid Canyon is present on sediments in those canyons and in Pueblo Canyon
downstream from Acid Canyon. (See Section IV.D.2 for additiona historic information.) Over the years some
of that radioactivity has been transported off site into lower Los Alamos Canyon largely by snowmelt and
thunderstorm run-off.

Starting in 1990, increased effluent flow from the Los Alamos County Bayo sanitary sewage treatment plant
resulted in flow during most of the year through the lower part of Pueblo Canyon and into Los Alamos Canyon.
This flow transported some of the contaminated sediments out of Pueblo Canyon and into the lower reach of
Los Alamos Canyon. This effluent-induced flow 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.
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(Radioactivity in solution refers to the filtrate that passes through a 0.45-mm-pore-size filter; radioactivity on
suspended sediments refers to the residue retained 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 1V-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.h.

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 transport of
contaminated sediments from Pueblo Canyon is not having any significant effect on the concentrations of
plutonium in sediments from lower Los Alamos Canyon (ESG 1981). Current measurements from throughout
the region are given in Table 1V-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 Grande (ESG 1981, Lane 1985).

The effluent-induced flow will slightly increase the rate at which contaminated sediments from historical dis-
charges in Acid and Pueblo canyons are moved through Los Alamos Canyon to the Rio Grande. Theoretical
estimates (ESG 1981), confirmed by field measurements (see Special Reservoir Sediment Studies and Special
Rio Grande Sediment Study below), predict that the incremental contributions to radioactivity on sediments in
Cochiti Reservoir resulting from Laboratory operations are small (approximately 10%) relative to the contribu-
tions from worldwide fallout. The incremental doses accumulated through food pathways (see Section IV.G.3)
are well below DOE's applicable PDLs.

b. Radionuclides in Water and Sediment from Snowmelt Run-Off. During the spring snowmelt
season, grab samples of run-off were collected from several other canyons. The analytical results are shown in
Tables IV-24 and 1V-25. These results are for unfiltered samples and represent total concentrations, both
dissolved and suspended solids.

¢. Radionuclides in Water and Sediment from Mortandad Canyon. Residua radionuclides are
released in effluent from the treatment plant at TA-50 into Mortandad Canyon (see Table 1V-26). The liquid
infiltrates and recharges a shallow body of groundwater in the alluvium. This shallow aquifer is of limited
extent and lies completely within Laboratory boundaries (see Section IV.D.2 and Section VI1I.B for additional
information). Most of the radionuclides in the effluent are adsorbed or bound to the sediments in the channel.
The sediments and radionuclides in the stream channel alluvium may be transported when additional effluent
releases or storm water run-off enters the channel. The canyon's small drainage area and 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 sediment traps was installed in the early 1970s. These traps are located in Mortandad Canyon
approximately 2.3 km (1.4 mi) upstream of the eastern facility boundary. The traps are excavated below the
prevailing grade of the stream channel so that run-off water flows in and is retained temporarily, letting the
heavier sediments settle out. When one trap is filled up to the level of the stream channel, the water flows on
to the next trap. Run-off from several large thunderstorms in late July and early August 1991 filled all three
sediment traps to capacity. Results from special sediment sampling conducted after these storms were
reported in the 1991 surveillance report (EPG 1993). The three sediment traps were excavated during 1992 so
that their original sediment retention volumes could be restored.

No significant thunderstorm run-off events occurred in Mortandad Canyon during 1992, and only routine
samples were collected.

d. Radionuclides in Sediment from Cafiada del Buey. Results of radiochemical analyses of 19 extra
samples collected from the stream channel of Cafiada del Buey are shown in Table 1V-27. The samples were
collected to document conditions prior to the release of treated effluents from the Sanitary Wastewater
Systems Consolidation (SWSC) project. The sampling locations in Cafiada del Buey extend along the reach
paralel to the Laboratory-San Ildefonso Pueblo boundary (see Figure 1V-9). Sample locations CDB-J1 and
CDB-K are in Cafiada del Buey north of routine sampling location G-1 and the westernmost portion of Area G.
Special sampling locations CDB-A
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Table 1V-24. Plutonium in Surface Watersin 1992

Concentration in

Location Solution
Sediment (pCi/L)
and Date Ppy Bpy

(pCi/L) (pCi/L)

Los Alamos National Laboratory

Environmental Surveillance 1992

Concentration in

Suspended Sediment

239
Pu

(pCi/g) (pCi/g)

238
Pu

Suspended
Sediment

(g/L)

Total in Solution and

OFF-SITE PERIMETER STATIONS

Los Alamos Canyon
Los Alamos at Rio Grande

03/27 10.005°  0.005
04/03 0.050  0.000
04/16 0.008  0.008
04/24 0.036  10.008
DP-L os Alamos Canyons
Los Alamos at Totavi
04/03 |0.010 0.010
Other Areas
Water Canyon at SR 502
04/24 0.005  0.005
ON-SITE STATIONS
Acid-Pueblo Canyons
Pueblo at SR 502
03/27 0.000  0.000
04/24 0.004 10.008
07/26 0.026  0.004
08/03 0.052  |0.009
09/03 0011  0.005
10/07 0.000  0.009
11/18 0.000  0.005
12/09 0.006  0.005
Los Alamos Canyon at Omega Bridge
04/03 0.020 |0.020
Pueblo Canyon at Gaging Station
04/03 0020 0.040
04/28 0.005 0.013
04/28 0019 0.011
05/01 0.004  |0.002
05/05 |0.004  0.004
05/05 0013 0.010
05/06 |0.004 0.011
05/06 0011 0017
05/07 0.009 10.003
DP-L os Alamos Canyons
Los Alamos at Gaging Station 1
04/03 0.020  0.000
04/28 0.005 |0.002
04/28 0.014 |0.019
04/28 0.005 ]0.005
04/29 0.000  |0.005
04/29 0.004  0.004
04/30 0.004  |0.002
04/30 0.010 |0.005
05/01 0032 0012
05/02 0019 0.027
05/02 0.010  0.008
05/03 0.003  |0.003

0.010
2.986
3.045
0.000

0.069

0.000

0.005
1813
0.120
0.092
0.001
0.003
0.001
0.002

0.001

0.014
0.000

0.000
0.013
0.002
0.007
0.000
10.003

0.028
0.000

0.000
0.000
0.000

0.000
0.079
0.012
0.009
0.009

0.012

0.040
0.000

0.002

0.000

0.000
0.017

0.000
0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.003
10.001
0.001
10.001
10.003

0.45875
3.35100
1.06825
0.17650

0.02925

0.04775

0.14775
0.72500
0.01275
0.01625
0.01750
0.02300
0.01750
0.02125

0.02475

0.00725
0.04500
0.06800
0.02400
0.00500
0.00475
0.00450
0.00100
0.00275

0.01850
0.00625
0.00900
0.00475
0.00625
0.00450
0.00575
0.00400
0.00225
0.00825
0.00775
0.00825

0.010
3.036
3.053
0.036

0.069

0.005

0.005
1.817
0.146
0.144
0.012
0.002
0.001
0.008

0.021

0.034
0.005
0.019
0.004
0.013
0.015
0.007
0.011
0.009

0.048
0.005
0.014
0.005
0.000
0.004

0 010
0.111
0.031
0.019
0.012

Suspended
Bpy % dissolved
0017 182
0040 16
0048 05
0000 1000
0002 00
0.005 100.0
0000 00
0017 02
0012 190
0000 361
0005 936
0009 779
0005 790
0005 879
0000 931
0040 810
0013 1000
0011 1000
0000 100.0
0007 211
0010 938
0012 573
0017 1000
0.000 100.0
0000 420
0000 1000
0.000 100.0
0.000 100.0
0000 100.0
0004 1000
0.000 1000
0000 1000
0170 157
0030 757
0010 614
0000 240
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Table 1V-24. (Cont.)

Concentration in Concentration in Suspended Total in Solution and
Location Solution Suspended Sediment Sediment Suspended
Sediment (pCi/L)
and Date Ppy Bpy Ppy Ppy (g/L) py ®py % dissolved
(pCi/L) (pCilL) (pCi/g) (pCi/g)
Los Alamos at Gaging Station 1 (Cont.)
05/03 0.002  0.000 0.008 0.002 0.00750 0010 0.002 169
05/04 0.017  0.000 0.008 0.000 0.00900 0025 0.000 670
05/05 |0.002  0.008 0.009 0.001 0.00575 0009 0.009 452
05/05 0011 0.002 0.009 |0.001 0.00575 0020 0.002 586
05/06 0.009  0.000 0.010 |0.001 0.00575 0019 0.000 479
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 0013 0.005 384
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 10.013 0221 0.014 0.12800 0225 0.014 17
04/24 0.005 10.010 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

®See Section VI1I11.D.3, Data Handling of Radiochemical Samples, for an explanation of the presence of negative values.

Table IV-25. Radioactivity in Spring Run-off Surface Waters in 1992

Gross Gross Gross
3H 137Cs Uranium Alpha Beta Gamma
Location (nCi/L) (pCilL) (ng/L) (pCillL) (pCi/L) (pCilL)
PERIMETER STATIONS OFF-SITE
Los Alamos Canyon
Los Alamos at Rio Grande 1.1 (0.7)a 57.4(150.4) 0.6(0.1) 1(2) 8(2) -185b (371)
DP-Los Alamos Canyons
Los Alamos at Totavi 1.7(0.4) 164.0 (86.2) < 1.0(0.0) 1(1) 12(1) [214  (167)
Other Areas
Water Canyon at SR 502 0.8(0.3) 174.0 (95.0) 0.1(0.1) 1(1) 4(1) [238  (167)
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) +198 (283)
Los Alamos Canyon at Omega Bridge 0.1 (0.3) [55.7 (68.9) < 1.0(0.0) [0 (1) 4(1) 262 (167)
Pueblo Canyon at Gaging Station  |0.1(0.3) +68.7 (85.0) < 1.0(0.0) |1 (1) 17 (2) 262 (167)
DP-Los Alamos Canyons
Los Alamos at Gaging Station 1 2.2(0.4) ]43.1(61.2) < 1.0(0.0) 3D 11(1) [381 (167)
Los Alamos a SR 4 1.4(0.6) +35.7 (94.0) < 1.0(0.0) 0(1) 4(1) +95 (271)
Other Areas
Pgjarito Canyon 0.6(0.4) +91.4(125.7) 0.2(0.1) 1(1) 5(1) [214  (253)

aRadioa(:tivity counting uncertainties (|1 standard deviation) are in parentheses.
IDSee Section VI111.D.3, Data Handling of Radioactive Samples, for an explanation of the presence of negative values.
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Table IV-26. Quality of Effluent Released from the TA-50 Radioactive Liquid Waste Treatment Plant to
Mortandad Canyon in 1992

Activity M ean
Released® Concentration
Radionuclide  (mCi) (UCi/mL)
H 10,630 53+107
82,85,89,903 17 85 + 10—7
Bres 05 25+10°®
24U+ 0.05 25+107°
28py 0.32 16+10°
239.240py 0.39 2.0+10°
N 0.27 13+10°
Total” 10,650

@As reported on DOE Form F-5821.1.
bTotal effluent volume 1.99 + 107 liters.

Table 1V-27. Radiochemical Analyses of Specially Collected Sediment Samples from Cafiada del Buey

Total Gross Gross Gross

B’cs  Uranium 238py 239.240p,  Alpha Beta Gamma
L ocation (nCi/L)® (pCil/g) (Lag/g) (pCi/g) (pCil/g) (pCilg) (pCilg) (pCilg)
CDB-A o.5+(o.3)b 0.04(0.1)  2.4+(0.2) [0.001°+(0.002) 0.000+(0.001) 4+(1) 3+(0.3) 5+(1)
CDB-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)
CDB-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)
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)
CDB-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-J1 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)
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) 0.018+(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)
CDB-O 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)+ ]0.1+(0.1) 1.9+(0.2) 0.003++(0.001) 0.003+(0.001) 5+(1) 2+(0.3) 1+(1)
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
Background 0.87 4.4 0.006 0.023 7.9

:I'ritium as tritiated water in moisture distilled from samples.
Radioactivity counting uncertainties ( |1 standard deviation) are shown in parentheses.
“See Section V1I1.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 levels

slightly exceeding the statistical reference level for worldwide fallout for Y¥7cs and 27*%y. Of the samples
collected downstream, only the sample from CDB-M contained levels exceeding the reference levels for both

238Pu and 239’240Pu. The values are similar to those seen previously 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 dlightly above the reference level of 0.023 pCi/g. The cesium concentration of 0.5
| 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 information 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 analyzed 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 aver-
age 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 239205, t0 Py are essentialy 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 1V-28. Radiochemical Analyses of Sediments from Reservoirs on the
Rio Chama and Rio Grande®

Total Gross Gross Gross
3H 9OSr 137Cs Uranium 241Am Alpha Beta Gamma
Location (nCi/L)b (pCilg) (pCilg) (na/qg) (pCilg) (pCilg) (pCilg) (pCilg)
Abiquiu Reservoir (Rio.Chama) d
Upper 0.3+(0.3)° 0.2+(0.2) 0.2+(0.1) 2.2+(0.2) |0.064 +(0.088)10 (2) 4 (0) 1,238 (214)
Middle 0.6+(0.3) 0.1+(0.2) 0.1+(0.1) 1.6+(0.2) ]0.038++(0.068) 3 (1) 2 (0) 357 (167)
Lower 0.2+(0.3) 0.0+(0.2) 0.0+(0.1) 2.3+(0.2) [0.090++(0.076)5 (2) 4 (0) 714 (190)
Cochiti Reservoir (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) 2 (0) 333 (167)
Middle 0.0+(0.3) 0.3+(0.2) 0.5+(0.1) 4.6+(0.5) |0.228++(0.088)16 (4) 7 (1) 1,905 (238)
Lower [0.3+(0.3) 0.0+(0.2) 0.1+(0.1) 1.7+(0.2) [0.204++(0.082) 4 (1) 2 (0) 476 (167)
Background
(1974]1986) + 0.87 0.44 4.4 0.006 0.023 + +

aSamples were collected in June 1992 at Abiquiu and July 1992 at Cochiti.
Tritium as tritiated water in moisture distilled from sample.

gRadioactivity counting uncertainties(|1 standard deviation) are shown in parentheses.

eSee Section V111.D.3, Data Handling of Radiochemical Samples, for an explanation of the presence of negative values.
Purtymun (1987a).
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Table 1V-29. Plutonium Analyses of Sediments in Reservoirs
on the Rio Chama and Rio Grande”

238Pu 239,24OPu Ratio
(fCilg) (fCilg) (239:240py/238py)
Abiquiu Reservoir (Rio Chama)
1984 oox+ (s) 0.7 0.4)° 127 (6.3) 18
1985 oox+ (s) 0.7 (05) 88 (0.9) 12
1986 oox+ (s) 03 (01) 75 (1.7) 25
1987 oox+ (s) 0.2 (0.1) 38 (31) 19
1988 oox+ (s) 03 (02) 75 (2.6) 25
1989 oox+ (s) 0.2 (0.6) 37 (0.4) 18
1990 oox+ (s) 0.14 (0.1) 26 (1.6) 19
1991 oox+ (s) 0.33 (01) 72 (2.6) 22
1992 Upper 01 (0.03) 184 (0.14) 18
Middle 0.106 (0.02) 023 (0.03) 2
Lower 0.044 (0.012) 0.326 (0.036) 7
oox+ (s) 0.08 (0.03) 08 (0.9) 10
Cochiti Reservoir (Rio Chama)
1984 oox+ (s) 0.7 (1.1) 197 (14.0) 28
1985 oox+ (s) 16 (0.6) 241 (73) 15
1986 oox+ (s) 12 (0.5) 212 (6.1) 18
1987 oox+ (s) 08 (0.7) 175 (13.8) 22
1988 oox+ (s) 17 (23) 211 (29) 7
1989 oox+ (s) 25 (2.3) 493 (73) 20
1990 oox+ (s) 11 (0.5) 209 (10.7) 19
1991 oox+ (s) 0.2 (0.1) 41 (34) 21
1992 Upper 0.054 (0.13) 123 (0.07) 23
Middle 55 (0.4) 377  (1.07) 7
Lower 02 (0.03) 137 (0.09) 7
oox+ (s) 1.9 (31) 134 (21.0) 7
Background
(19741986)° 6.0 23.0

@samples were collected in June 1992 at Abiquiu Reservoir and July 1992 at Cochiti Reservoir.
bCounting uncertainties (|1 standard deviation) are in parentheses.
“Purtymun (1987a).

The data from the 1992 plutonium analyses are shown in a long term context in Table IV-29. The
measurements in the samples from Cochiti Reservoir have some of the lowest long-term means for
radionuclide concentration and the lowest isotope ratios. The samples from Abiquiu Reservoir had the lowest
concentration ranges and isotopic ratios seen. The 1992 concentration averages have proportionately large
standard deviations because of the 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 arm of Pueblo Canyon. (Sediments from Acid-Pueblo Canyon

exhibit a ratio of 239‘234Pu to 238Pu that is much larger than values typical of worldwide fallout.) Thisis
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consistent with the long term observation that the contributions of radionuclides from Los Alamos Canyon are
arelatively small proportion of the total carried in the Rio Grande.

The contribution of total plutonium carried by run-off from Los Alamos Canyon into the Rio Grande is esti-
mated to be about 10% of the contribution from worldwide fallout (ESG 1981, Graf 1993). The range of pluto-
nium 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
uncertainty 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
the contribution of sediments from Los Alamos Canyon to the Rio Grande by measuring concentrations.

Similarly, there is no distinguishable increase in t he 2392400, 10 ?®py isotopic ratio, which would be
expected if the higher concentration, higher ratio sediments from Los Alamos Canyon were making a large

contribution.

7. Special Rio Grande Sediment Study.

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 Rio Grande. This study uses historical aerial photography and hydrologic data to study the movement and
deposition 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 Canyon for the
northern Rio Grande, 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 Laboratory.

e About half of the total plutonium (from fallout and the Laboratory) is estimated to be stored along the
river, and the remainder has been carried to Elephant Butte Reservoir.

* Most of the contributions from the Laboratory are found along the river between Otowi and Pefia Blanca
(just downstream from Cochiti Dam); since 1973 the downstream transport of the contributions from the
Laboratory has 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 floodplain near Buckman (just south of
Cafiada Ancha on Figure 1V-9). This sample was subjected to a very sensitive analysis (detection limits as
little as 0.0001 pCi/gm) of plutonium isotopes by the Isotope Geochemistry Group at the Laboratory, which

found that the plutonium at Buckman contained a ratio of 239Pu to 240Pu consistent with approximately an
equal amount of plutonium from worldwide fallout and from the Acid-Pueblo-Los Alamos canyon system. The

total level of *°Pu to ?*°Pu in the sample (0.017 pCilg) was near the statistically derived fallout level (0.023
pCi/g). The precise analysis found that the deposit contained a substantial contribution from historical flows
out of Los Alamos Canyon. Such techniques may be useful for research into other sediment transport
processes.

F. Monitoring of the Water Distribution Systems

1. Introduction.

EPA established maximum contaminant levels (MCLSs) for organic and inorganic constituents,
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 are included in the New Mexico Water
Supply Regulations (NMEIB 1991). NMED has been authorized 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 State
Scientific Laboratory Division (SLD) in Albuguerque. SLD reports the analytical results directly to NMED.
The Johnson Controls Inc. Environmental (JENV) laboratory aso 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 certified by SLD for microbiological testing of drinking water.
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During 1992, all water samples collected at Los Alamos and tested by SLD in Albugquerque and by the JENV
laboratory were found to be in compliance with the maximum contaminant levels established by SDWA
regulation.

2. Sampling and Analytical Results.

a. Radiological Analyses of Drinking Water. Sampling locations 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
further isotopic analyses or perform dose calculations. The concentrations of gross alpha activity
concentrations were less than the screening level of 5 pCi/L. For gross beta, the activity measurements were
less than the screening limit of 50 pCi/L. These results are summarized in Table 111-9.

In 1992 all operating 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 has 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 I11-10, the radon concentrations in the sampled wells
ranged from 420 to 1,260 pCi/L. In 1993 additional sampling will be conducted at points of entry into the
water distribution system. Radon has a half life of about 12 days, 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 Drinking Water. In the fourth quarter of 1991 and through 1992, quarterly tri-
halomethane quarterly sampling locations were increased from five to six sites. The added site was at TA-33
which is near the end of a long, dead end water main. Since trihalomethanes are formed 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 trihalomethane than
the other sites. However, al trihalomethane measurements were well below the MCLSs, as shown in Table
11-11.

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. All chemical results were in compliance with
MCLs. These results are summarized in Table I11-12.

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 leach lead and copper from plumbing materials
inside the home. The Laboratory cooperated with officials of Los Alamos County to identify and contact
residents of single family homes with copper piping built between 1982 and 1987. The residents were given
sample containers and instructions for collecting first draw samples. Residents returned the filled sample
containers to the JENV laboratory, where the samples were acidified and packaged for transport to the SLD for
analysis.

There is currently no set MCL for lead or copper in the tap water. Instead an "action level" is set for each
metal. |f more than 10% of the samples from selected sites exceed the action level, water suppliers must take
prescribed actions to monitor and control the corrosivity of the water supplied to the customers. Another way
of saying thisis 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 corrosion control. As shown in Table 111-13, 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 flushed for
several minutes so that samples represent water that is freshly drawn from the water main. As shown in Table
[11-14, al locations and all parameters were below MCLs.

c. Microbiological Analyses 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 SDWA, samples are tested for total coliform and noncoliform
bacteria. If a sample is found to contain of coliform bacteria, it is aso tested for the presence of fecal
coliforms, and samples are collected for repeat analysis. Each sampling site was also tested in the field for its
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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 coliforms is no more than 5% of the total humber 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 the presence of total coliforms (Table I11-15). During the month of June, two
samples contained coliforms, but the MCL was not exceeded. No fecal coliforms were detected in any of the
samples collected in 1992.

3. Other Environmental Activities for Protection of the Water Supply Systems.

Other programs conducted to protect the water supply system include 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. Disinfection Program for New Construction. Whenever new construction or repair work is required
on the distribution or supply system, the pipe must be disinfected before it is put in service. This disinfection
is accomplished by flushing the pipe and adding a high-strength 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 coliform bacteria

c. Cross Connection Survey Program. 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 backflow 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 backflow prevention device at the building service entrance.

*  No pressure regulating device at the building service entrance.

*  No backflow prevention device where potable water splits off for nonpotable uses.

Emergency eye wash and showers served by nonpotable water.

*  No vacuum breakers on industrial and potable water sinks.

e Lab sinks served by potable water and domestic use of nonpotable water by employees at lab sinks.
»  Potable water usage from an unidentifiable water source.

»  Dead legs of piping that house stagnant water.

*  Improper labeling of piping.

Physical piping aterations were made in some cases and in other cases low hazard potential cross
connections that presented little hazard were scheduled for piping modifications. Due to the labor intensive
and detailed nature of these surveys, fewer than 10% of the Laboratory's approximately 2,400 buildings were
surveyed in 1992. The survey and corrective action program will continue at least through 1994.

G. Foodstuffs Monitoring

1. Introduction.

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. The two main
objectives of the Foodstuffs Monitoring Program are (1) to compare levels of radionuclides in foodstuffs
collected from off-site 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
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White Rock) based on the data collected and compare it to radiation protection standards recommended by
the International Commission on Radiological Protection (ICRP 1979) and the National Council on Radiation
Protection and Measurements (NCRP 1987a). Radiation doses to individuals from the ingestion of foodstuffs
are presented in Section V.C.3.f.

2. Monitoring Network.

Fruits, vegetables, grains, bees, and honey are collected each year from Laboratory, perimeter (Los Alamos
and White Rock), and regional (Espafiola and Santa Fe) locations. Samples of produce are also collected
from several Indian lands (San Ildefonso, Cochiti, and Santo Domingo) located in the general vicinity of
LANL. Regiona or background samples are collected upstream from the confluence of the Rio Grande and
intermittent streams that cross Laboratory lands. The regional sampling locations are also sufficiently 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 the Rio Grande approximately 8 km (5 mi) downstream from the
Laboratory. Surface-feeding (trout, salmon, crappie, bass, and walleye) and bottom-feeding fish (catfish,
suckers, and carp) collected from Cochiti Reservoir are compared with fish collected from Abiquiu, Heron,
and/or El Vado reservoirs. Abiquiu, Heron, and El Vado reservoirs are located on the Rio Chama, a tributary
of the Rio Grande, upstream of the Laboratory. These reservoirs are used as control (background) points for
the fish sampling program.

All foodstuffs samples are analyzed by the Environmental Chemistry Group (EM-9) for concentrations of
3 . 90 238 239,240 137 7o, 22

H, uranium, ~"Sr, 7 Pu, Pu, and 7 Cs. Bee and honey samples are also analyzed for 'Be, " "Na,
54Mn, 57Co, 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 1V-13 and 1V-14 and
Table D-13.

3. Analytical Results.

a. Produce. Concentrations of radionuclides
in produce collected from off-site (regional and Heron i
perimeter) and on-site (Laboratory) locations during
the 1992 growing season are presented in Table
IV-30. In general, most radionuclides in produce

Pueblo

collected from off-site and on-site locations were
within values reported for these areas in past years.
With the exception of 3H, al radionuclides in
produce collected from Laboratory and perimeter
areas were within regional background
concentrations. Tritium concentrations in produce
collected from Laboratory and perimeter areas were
statistically hiegher than in produce collected from

regional background areas. The range in 34 levelsin
produce samples collected from Laboratory and
perimeter areas ranged in concentration from -0.10 to
4.70 pCi/mL and from -0.10 to 9.40 pCi/mL,
respectively. (See Section VI111.D.3, Data Handling
of Radiochemical Samples, for an explanation of the

Abiquiu <
Reservoir

El Guique X
San Ildefonso:t

Los Alamos Pojoaque
National .
Laboratory Wh.lte Rock 2*
<« Cochiti Reservoir Pajarito Acres &
“e  Cochiti E
Pueblo Santa Fe
ft Produce Sampling Station
<y Fish Sampling Station
0 20 km @  Beehive Sampling Station

presence of negative values.) FigureV-13. Produce, fish, and beehive off-site (regional and

perimeter) sampling locations. (Map denotes general locations only.)

IV-67



Los Alamos National Laboratory
-------------------- Environmental Surveillance 1992 e mmmmmmmm-mmmmmmm--

Figure 1V-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 °H (16 pCi/mL) and 2>*?*°py (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-1) (EPG 1993).
The source of 3y and 239’240Pu 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. Concentrations of 3H and 239’240Pu in fruit samples collected during the 1992 growing season were
dlightly 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. Fish. Radionuclides in surface- and bottom-feeding fish collected upstream (Abiquiu, Heron, and/or

El Vado reservoirs) and downstream (Cochiti Reservoir) of the Laboratory are presented in Table 1V-31.

Concentrations of 137Cs, total U, 238Pu, and 2**py in surface-feedi ng fish collected from Cochiti Reservoir

were not statistically different from concentrations in fish collected from reservoirs upstream of the Laboratory.
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Table 1V-30. Radionuclides in Produce Collected from Off-Site and On-Site Areas
during the 1992 Growing Season?

pCi/dry Q@)

3
H

90
Sr

U

238
Pu

239,240

Pu

137
Cs

(pPCi/mL) (107> pCi/dry g) (ng/dry g) (10 pCidry g)(10° pCi/dry g)(10°

OFF-SITE STATIONS

Regional

Espafiola/Santa Fe

N

Mean

Std dev (20)

Minimum

Maximum
Cochiti/Santo

N

Mean

Std dev (20)

Minimum

Maximum

San |ldefonso
N
Mean
Std dev (20)
Minimum
Maximum
Perimeter

16.00

0.15

0.42

0.20 (0.6)

0.70 (0.6)
Domingo
10.00

0.05

0.24
-0.10 (0.6)

0.20 (0.6)

6.00
0.10
0.24

-1.00 (0.6)
0.20 (0.6)

Los Alamos/White Rock

N

Mean

Std dev (20)
Minimum
Maximum

16.00
1.64
5.62
-0.10 (0.6)
9.40 (1.8)

ON-SITE STATIONS

N

Mean

Std dev (20)
Minimum
Maximum

10.00
1.84
3.24
-0.10 (0.6)
4.70 (1.4)

C

16.0
29.0
46.0

3.5 (7.0)
79.2 (40.0)

10.0
14.0
32.0

0.0 (6.0)
48.4 (24.0)

6.0
15.0
44.0

2.6 (5.2
61.6 (30.0)

16.0
50.0
94.0
5.3 (11.0)
164.7 (36.0)

10.0

57.0

78.0
9.2 (10.0)
134.4 (32.0)

&There are no concentration guides for produce.
PSee Section VI111.D.3, Data Handling of Radiochemical Samples, for an explanation of the presence of negative values.
CCounting uncertainties ( |2 standard deviations) are in parentheses.

16.0
17.0
42.0

0.0
83.0

10.0
3.6
4.8
0.6
8.4

6.0
4.4
8.4
0.7
11.2

16.0
14.0
44.0

0.0
83.0

10.0
19.0
30.0

3.1
39.4
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(0.0)

(12.0)

(0.1)
(1.2)

(0.0)
(1.4)

(0.0)

(12.0)

(0.6)
(5.7)

16.0
6.7

26.8

-3.8 (22.0)

50.0 (60.0)

10.0
6.9
22.0
0.0 (72.0)
33.4 (100.0)

6.0
5.3
9.2
0.0
12.0

(92.0)
(18.0)

15.0
3.7
11.2
0.0
14.0

(28.0)
(84.0)

10.0

2.6
11.6

0.0 (109.0)
16.8 (100.0)

16.0
8.9
24.0
0.0
39.9

10.0
3.2
9.6
0.0

15.4

6.0
7.4
12.8
0.0
15.4

15.0
26.3
67.6
0.0
129.6

10.0
11.4
17.2

0.0
23.0

(56.0)
(54.0)

(48.0)
(31.0)

(10.4)
(62.0)

(73.0)
(32.0)

(73.0)
(74.0)

16.0
~46.0°
200.0

~324.0 (276)

87.0 (54)

10.0
-83.0
302.0

-454.0 (364)

62.0 (110)

6.0
67.0
172.0
-53.0 (196)
159.0 (168)

16.0
-3.4
186.0

-213.0 (216)

244.0 (548)

10.0
-32.0
130.0

-162.0 (224)

65.0 (240)
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Table 1V-31. Radionuclides in Fish in 1992

QOSr 137CS U 238Pu 239Pu
(102 pCi/dry g) (103 pCi/dry g)  (ng/dry g) (107°pCi/dry g)  (107° pCi/dry g)

SURFACE FEEDERS (Crappie, Trout, Bass, and Walleye)
Abiquiu, Heron, and El Vado

N 18 18 18.0 18.0 18
Mean 11 96 12 45 14
Std dev (20) 20 168 15 14.0 50
Minimum 2 (4)al —68b (216) 02 (0.0) 0.0 (18) 0 (16)
Maximum 45 (30) 290 (230) 36 (0.2 220 (66) 112 (50)
Cochiti
N 12 12 120 12.0 12
Mean 41 132 54 33 9
Std dev (20) 18 126 18.6 12.0 34
Minimum 26 (26) 46 (126) 22 (0.2 00 (72 0 (51)
Maximum 56 (28) 279 (142) 350 (0.4) 14.0 (84) 60 (50)

BOTTOM FEEDERS (Catfish, Sucker, and Carp)
Abiquiu, Heron, and El Vado

N 20 20 20.0 20.0 20
Mean 32 110 52 40 18
Std dev (20) 396 144 8.0 14.0 56
Minimum 5 (4) 0 (0 0.8 (0.0 0.0 (30) 0 (40)
Maximum 56 (28) 294 (254) 17.0 (1.0 24.0 (72) 99 (44)
Cochiti
N 12 12 12.0 12.0 12
Mean 15 105 8.8 7.6 6
Std dev (20) 12 126 6.4 16.0 14
Minimum 5 (10) 16 (234) 51 (0.2) 0.0 (36) 0 (16)
Maximum 24 (16) 242 (144) 16.0 (0.8) 27.0 (54) 24 (31)

aCounting uncertainties (|2 standard deviations) are in parentheses.
®See Section VI1I1.D.3, Data Handling of Radiochemical Samples, for an explanation of the
presence of negative values.

%5 in surface-feedi ng fish collected from Cochiti Reservoir was statistically different from that in fish

collected from Abiquiu, Heron, and El Vado reservoirs. Although the levels of 908r in fish from Cochiti
Reservoir were statistically higher than background levels, they were within the range found in these fish in

previous years and were even lower than 95 levels observed in 1991. Also, the difference between Dg
levels found in surface-feeding fish collected from Cochiti and levels in fish collected from Abiquiu, Heron,
and/or El Vado reservoirs was small (0.030 pCi/dry g).
The concentrations of most radionuclides in bottom-feeding fish collected from Cochiti were not statistically
different than concentrations in fish collected from Abiquiu, Heron, and/or El Vado reservoirs. Again, asin
previous years, levels of total uranium were statistically higher in bottom-feeding fish collected from Cochiti
Reservoir than in to fish collected upstream of the Laboratory.
Heavy and trace metals in fish are sampled every three years; the results of the next sampling session will be
presented in the environmental surveillance report for CY 94.

c. Bees and Honey. Data collected over two years (1991 and 1992) are presented. Data collected in
1991 are presented in Tables 1V-32 through 1V-35, and the data collected in 1992 are presented in Tables 1V-36
through 1V-39.
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Table IV-32. Radionuclides in Bees Collected from Off-Site and On-Site Areas during 1991

3H Be ZNa M n 5Co 8Rb ¥7cs u
Station (pCilL) (pCilg) (pCilg) (pCilg)  (pCilg) (pCilg) (pCilg) (ng/g)

OFF-SITE STATIONS

Regional

San Pedro 688 0.70 0.06 0.10 -0.01% -0.97 0.08 16
600> (1.80) (0.14) (0.14) (0.21) (1.37) (0.21) (4)

Pojoague 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)

San Juan 400 0.33 0.08 0.01 0.04 -0.20 -0.11 20
(600) (1.41) (0.12) (0.12) (0.12) (0.80) (0.13) (4)

R LR LR LR LR
X+ ©

564 0.51 0.10 0.09 0.01 -0.38 -0.04 19

(|296) (|0.38) (|0.10) (lo.16) (|0.06) (|1.06) (lo.22) (14)
ON-SITE STATIONS

TA5 994 136 -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
(600) (1.82) (0.13) (0.15) (0.21) (1.37) (0.12) (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)

TA-15 5,262 1.89 011 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
(600) (1.55) (0.12) (0.12) (0.12) (0.80) (0.13) (4)

TA-21 8,146 126 0.03 0.08 -0.00 -0.03 -0.03 24
(1,630) (1.59) (0.13) (0.14) (0.12) (0.79) (0.14) (4)

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 -0.04 19
(600) (1.81) (0.14) (0.16) (0.22) (1.00) (0.20) (4)

TA50 1,753 0.12 -0.02 0.10 0.23 -0.67 -0.11 54
(600) (1.83) (0.13) (0.16) (0.22) (1.36) (0.21)  (10)

TA53 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)

TA54 24,111 1.24 -0.04 -0.01 0.11 0.66 -0.01 26
(4,822) (2.00) (0.13) (0.20) (0.21) (1.33) (0.21) (6)

®See Section VI111.D.3, Data Handling of Radiochemical Samples, for an explanation of the presence of
negative values.

bCounting uncertainties (|2 standard deviations) are in parentheses.

¢ " = average
X+ age.
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Table 1V-34. Radionuclides in Honey Collected from Off-Site and On-Site Areas during 1991

3H Be 2Na %M n 5Co 8Rb ¥7Cs U
Station (pCi/lL)  (pCi/lL)  (pCi/L)  (pCi/lL)  (pCi/L)  (pCi/lL)  (pCilL) (ng/g)

OFF-SITE STATIONS

Regional
0 -501% 4 43 -18 53 58 <0.01
San Pedro g0 (1,084) (56) (76) (60) (214) (84)
T 300 713 45 1 -70 75 17 <0.01
Joad (600) (850) (61) (72) (60) (146) (62)
o e 100 401 57 -19 -18 106 -2 <0.01
(600) (750) (64) (64) (60) (161) (60)
x+© 67 234 -32 8 -35 78 24 <0.01
(1416)  (|1,293) (64) (I64) (160) (I53) (I61) (10.00)
ON-SITE STATIONS
TAS 100 228 87 27 ~117 -1 31 <0.01
(600) (736) (62) (68) (110) (142) (60)
A8 400 815 ~12 -15 -10 49 14 <0.01
(600) (864) (61) (74) (64) (160) (60)
A9 200 -75 -61 49 -51 -37 -9 <0.01
(600) (822) (64) (74) (60) (140) (60)
TAS 5,400 590 ~12 43 -28 93 —22 <0.01
(600) (824) (80) (76) (60) (148) (60)
A6 700 108 -15 -50 24 15 —26 <0.01
(600) (824) (60) (76) (60) (60) (60)
A1 9,100 272 ~60 18 31 -51 73 <0.01
(1,800) (806) (62) (50) (60) (142) (70)
A3 12,400 -898 33 24 ~113 39 31 <0.01
(660)  (1,126) (82) (92) (116) (220) (60)
A0 100 -560 47 20 -12 -3 10 <0.01
(600)  (1,226) (80) (92) (110) (196) (94)
TA0 1,800 19 ~40 26 -67 ~95 40 <0.01
(600) (804) (62) (74) (61) (130) (82)
A3 6,400 58 79 52 -30 85 32 <0.01
(1,200) (734) (51) (88) (121) (146) (68)
A5 95,300 231 14 30 —44 ~62 41 <0.01
(16,0000  (1,188) (80) (94) (112) (188) (96)

8See Section VI111.D.3, Data Handling of Radiochemical Samples, for an explanation of the
presence of negative values.
Counting uncertainties (| 2 standard deviations) are in parentheses.

¢ X+ = average.
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Table IV-36. Radionuclides in Bees Collected from Off-Site and On-Site Areas during 1992

Los Alamos National Laboratory
Environmental Surveillance 1992

@Counting uncertainties (|2 standard deviations) are in parentheses.

PSee Section VI111.D.3, Data Handling of Radiochemical Samples, for an explanation of the
presence of negative values.

¢ X+ = average.
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*H ‘Be #Na ¥Mn *'Co ®Rb ¥'Cs u
Station (pCilL)  (pCilg)  (pCilg)  (pCi/g)  (pCilg)  (pCilg)  (pCilg) (ng/g)
OFF-SITE STATIONS
Regional
San Pedro 200 6 0.13 0.10 0.13 0.69 0.09 6.83
(600)% (10) (0.20) (0.14) (0.12)  (0.95) (0. 17& (0.96)
. 200 48 0.09 0.01 0.03 2.56 -0.05 4.48
Pojoague
(600) (121) (0.17) (0.20) (0.20)  (3.42) (0.16) (0.66)
100 89 0.20 0.12 0.22 1.96 -0.17 5.85
San Juan
(600) (137) (0.19) (0.23) (0.22)  (3.29) (0.18) (0.82)
_X+C
167 48 0.14 0.08 0.13 1.74 -0.04 5.72
(J116) (184) (10.12) (|0.12) (|0.20)  (|1.90) (|0.26) (]2.36)
ON-SITE STATIONS
TAS 20,900 114 0.43 0.55 0.45 0.23 0.21 437
(2,800) (134) (0.40) (0.46) (0.42)  (7.46) (0.32) (0.64)
TA-8 14,600 -72 -0.04 0.06 -0.02 371 0.05 4.18
(2,400) (134) (0.16) (0.20) (0.18)  (3.50) (0.16) (0.62)
TA9 1,100 9 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) (0.22) (0.20)  (3.06) (0.16) (4.60)
TA21 16,100 52 -0.01 0.08 011 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
(2,200) (128) (0.12) (0.22) (0.22)  (3.06) (0.16) (0.72)
TAO 1,600 98 0.17 0.09 0.03 313 -0.01 7.30
(800) (137) (0.18) (0.20) (0.20)  (3.48) (0.16) (1.02)
TA50 1,700 31 0.09 0.19 0.12 0.52 0.16 10.76
(800) (128) (0.18) (0.22) (0.200  (3.32) (0.16) (1.52)
TA-E3 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)
TA5y 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)
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Table 1V-38. Radionuclides in Honey Collected from Off-Site and On-Site Areas during 1992

®See Section VI111.D.3, Data Handling of Radiochemical Samples, for an explanation of the presence of

negative values.

bCounting uncertainties (| 2 standard deviations) are in parentheses.

¢ X+ = average.

\v-77

3H Be 2Na M n 5Co 8Rb Bics u
Station (pCi/L)  (pCilL)  (pCi/L)  (pCi/L)  (pCi/L)  (pCi/L)  (pCilL) (ng/g)
OFF-SITE STATIONS
Regional
a
San 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)
. 300 2.59 0.05 0.12 -0.01 0.14 -0.01 0.23
Pojoaque
(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 0.41
(600) (5.50) (0.07) (0.10) (0.09) (1.36) (0.08) (0.06)
X+
400 1.60 0.03 0.09 -0.04 -0.04 -0.04 0.43
(/530) (|2.46) (|0.04) (|0.08)  (|0.06) (]1.84) (10.12) (|0.42)
ON-SITE STATIONS
TAS 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)
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)
TA9 29,100 1.61 0.03 0.04 -0.10 -0.94 -0.03 0.30
(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)
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)
TA21 49,900 0.23 0.04 0.03 0.01 -0.69 -0.03 0.80
(5,000) (5.40) (0.07) (0.08) (0.10) (1.48) (0.07) (0.12)
TA-23 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)
TA9 2,500 240 0.01 0.02 -0.02 0.65 -0.11 0.98
(1,000) (5.40) (0.08) (0.09) (0.10) (1.50) (0.04) (0.54)
TA50 4,300 4.42 0.07 0.08 0.06 -0.39 0.02 0.66
(600) (5.60) (0.07) (0.09) (0.12) (1.46) (0.07) (0.08)
TA53 32,700 1.84 0.62 0.12 -0.06 0.33 0.04 157
(3,600) (5.50) (0.20) (0.10) (0.09) (1.74) (0.07) (0.18)
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)
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1991. With the exception of 34 and lead, most radionuclide and trace metal elements in bee and
honey samples collected from on-site sampling areas during 1991 were within the statistical range observed in
samples collected from off-site hives.

Levels of °H in bees collected from Laboratory areas ranged in concentration from 374 (|600) to 24,111
(14,822) 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 34 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 1V-33). However, levels of lead were higher in seven TAs (TA-
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 pg/g).

Levels of °H in honey collected from Laboratory beehives ranged from 100 (]600) to 95,300 (|16,000) pCi/L
(Table 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 1V-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 %4 in bees collected from Laboratory areas ranged in concentration from 300 (|600) to 411,800
(116,200) pCi/L (Table 1V-36). Bees collected from TA-54, Area G contained the highest 3H levels at the

Laboratory. The average concentration of 34 in bees collected from off-site (regional background) areas was
167 (]116) pCi/L.

The levels of all trace metals, including lead, in bees collected from Laboratory areas were similar to the
levels in bees collected from background areas (Table 1V-37).

The levels of %4 in honey collected from Laboratory lands ranged from 500 (|600) to 94,700 (|6,400) pCi/L

(Table 1V-38). Background concentrations averaged 400 (]530) pCi/L. The highest 3H levels in honey at the
Laboratory stations were from the hive located at TA-54.

Levels of trace metals in honey collected from Laboratory lands were similar to levels in honey collected from
off-site regiona background locations (Table 1V-39).

H. Environmental Assessments

The National Environmental Policy Act (NEPA) mandates that federal agencies consider the
environmental impacts of their actions prior to final decision making. NEPA establishes the national policy of
creating and maintaining conditions under which man and nature can exist in productive and enjoyable
harmony and fulfill the social, economic, and other requirements of present and future generations. The
sponsoring agency, DOE for LANL activities, is responsible for preparation of NEPA documentations, which
include the following:

» acategorical exclusion, applied to specific types of activities that have been determined to have no
adverse environmental impacts;
* an Environmental 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 Statement (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 with
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 Indian 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 1V-40 summarizes the proposed construction and operation dates for these activities.

Table 1V-40. Proposed Schedule for Activities with Environmental
Assessments under Review or Revision as of March 31, 1993.

Proposed Proposed
Activity Construction Operation
High Explosive Materials Test Facility FY o4 FY 95
Deactivate, Disassemble, and Decontaminate  N/A FY94
High Pressure Tritium Laboratory
Low-Level Waste Drum Staging Facility FYo4 FY o4
Transuranic (TRU) Waste Compactor FY 96 FY 97
and Drum Storage
Expansion of TA-54, Area G FY o4 FY o4
Hazardous Waste Treatment Facility FY 96 FY 98

High Explosive Materials Test Facility. The proposed action is to consolidate mechanical testing
of high explosive materials in a new facility to enhance process efficiency, increase operational safety, and
decrease maintenance costs. Tests of high explosive components include measurement of mechanical
properties (such 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 management.

Deactivate, Disassemble, and Decontaminate the High Pressure Tritium Laboratory, TA-33,
Building 86. The proposed action is to remove and dispose of al materials and equipment 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 transferred to the
new Weapons Engineering Tritium Facility (WETF). Since that time, the HPTL has been steadily emitting a
small amount of tritiated water vapor to the air. Implementing the proposed action would eliminate one source
of airborne contamination and the costs required to maintain 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 building after the equipment has 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-Level Waste Drum Staging Facility. The proposed action is to erect a 10 ft by 15 ft building
adjacent to the WETF to hold several 55-gallon drums of solid waste contaminated with small amounts of
tritium. Waste would be accumulated until several drums could be moved in a single truckload to LANL's on-
site LLW disposal area at TA-54. The waste would consist of metal parts and other nhoncompactable
equipment used in tritium experiments at the WETF. At present, this waste is placed in a drum in the WETF
laboratory space. Due to the demands on that space, single drums must be trucked to TA-54 as they are filled.
Implementing the proposed action would increase the efficiency of LLW transportation and make more of the
WETF laboratory space usable for experiments. The alternative action is to not build the staging facility.
Environmental issues include the very small quantity of tritium that would be emitted from the drum each time
it is opened, either in the WETF laboratory work space or in the isolated staging facility. The tritium
emissions to the environment would be the same for either alternative.
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Transuranic (TRU) Waste Compactor and Drum Storage Building. The proposed action is
designed to increase safety and minimize the volume of waste generated at the Laboratory's Plutonium
Processing Facility at TA-55; this action consists of two activities: (1) installing a 20-ton hydraulic press in an
existing laboratory area to compact approximately 500 Ib 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, LANL combined separate EAs for
the TRU Waste Compactor and the Drum Storage Building into a single EA. Alternatives to the proposed
actions include installing the 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.

Expansion of TA-54, Area 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, buria 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 Area G, TA-54 onto adjacent acreage on Mesita del Buey in order to provide adequate
facilities for disposing solid LLW after the currently active part of Area G has 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 part of long-term solid LLW management.

Hazardous Waste Treatment Facility. The proposed action is to construct a new Hazardous Waste
Treatment Facility (HWTF) within the Laboratory complex at TA-63. The proposed HWTF 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 Laboratory to comply with the terms 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 the 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 effluents, transportation, and cumulative,
long-term impacts associated with operation of the proposed facility.

I. Other Significant Environmental Activities at Los Alamos

1. Studies to Measure External Radiation. (Keith Jacobson)

In addition to the Laboratory's routine TLD monitoring of external penetrating radiation, which is described in
Section 1V.B, other special studies were conducted during 1992. The first study, which was continued from
previous years, evaluated TLD measurements as part of a continuing study to compare Laboratory TLDs with
TLDs obtained from a commercia contractor.

The study, which began in August 1990 and continued through 1992, involves placing environmental
dosimeters obtained from the contractor next to Laboratory dosimeters at 22 locations that are part 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 the contractor was concerned; the contractor's TLDs were set out and
collected following the contractor's instructions. No information was given to the contractor concerning the
nature of study, and the TLDs provided to LANL were processed by the contractor as would those used for any
other purpose.

The measured levels of average annual external radiation for 11 perimeter and 11 on-site stations measured
with TLDs supplied by LANL and a contractor are shown in Figure IV-15. These figures al'so show the two
standard deviations above and below the contractor's measurements. The LANL TLD measurements were
+0.3% and +7.7%
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Figure IV-15. Average annual levels of external radiation in 1992 measured using TLDs supplied by LANL
and a contractor at (a) on-site stations and (b) perimeter stations.
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of the contractor's measurements for the perimeter and on-site groups, respectively. Asin 1991, measurements
from LANL's TLDs appear slightly higher than those from the contractor's. In general, there was good
agreement between the contractor's and LANL's measurements.

In addition, two specia studies with TLDs were conducted during the LAMPF run cycle in an attempt to
monitor the LAMPF plume. Seventy-two extra dosimeters were deployed in three sectors downwind from
LAMPF (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 LAMPF
(Figure IV-1). Preliminary results indicate that these new dosimeters, constructed of AI203, 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 Precipitation near Los Alamos, New Mexico. (Andrew Adams and Fraser Goff [EES-1])

In February 1990 EES-1 commenced a study to determine 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 report last year (EPG 1993).

In Figures 1V-16 through 1V-18, all the collection locations and their elevations are plotted. The results of the
tritium analyses shown in small boxes. The wind roses in the upper corners 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 tritium
in precipitation is 20 TU, a 20-TU 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 aimost 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 April 1992. The tritium
values inside the 20-TU contour range from 34.0 TU at the intersection of State Roads 4 and 502 to 95.5 at the
old Philomena's near East Gate Industrial Park. Outside the background contour, the tritium values range from
7.43 TU at VC-2B (Sulphur Springs) to 16.5 TU at Pgjarito Mountain.

Figure IV-17 shows the results of the 13 samples collected from April 1992 to August 1992. Within the 20-TU
contour, the tritium values range from 23.0 TU at Boundary Peak to 63.4 TU at East Gate. Outside the contour,
tritium ranges from 12.2 TU at the Santa Fe Airport to 18.8 TU at Pgjarito Mountain.

Figure 1V-18 shows the results of the August 1992 to December 1992 collection period. Inside the 20-TU
background contour, the tritium values range from 25.6 TU at TA-49 to 115.9 TU at a private residence (KM)
in the western area of the Los Alamos townsite. Outside the contour, tritium ranges from 7.42 TU at VC-2B to
14.3TU at Pajarito Mountain.

There are three mechanisms that produce tritium in the rain observed in the Los Alamos region. First, there is
a natural background level of tritium that is produced by cosmic rays bombarding water vapor in the
atmosphere. This background level depends on several factors including latitude, season, and distance from
the ocean. For the intercontinental US, this natural background, which was present before the era of nuclear
weapons testing, is about 6 TU.

Second, there is an anthropogenic tritium input to the atmosphere from aboveground nuclear testing, which
ceased in 1963. The maximum mean tritium level in rain in the southwestern US was about 2,800 TU in 1963
(Vuataz 1986) but has decreased to about 11 TU in 1991 (Shevenell, 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 1V-16 through IV-18. The low-level tritium analyses performed on
rain can detect very small amounts of released tritium. The magnitude of these concentrations 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 substances to the
atmosphere. In the event of a release, real-time wind data and source term 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 Network program of the National Weather Service, which maintains a
national climate database.

a. Monitoring Network. Routine meteorological monitoring is conducted continually across a network
consisting of four towers, one monostatic Doppler SODAR (for sonic detection and ranging), and three
supplementary rain gage stations (Figure 1V-19).

The TA-6 tower has 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 TA-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. The TA-53 tower is used for monitoring wind conditions near LAMPF, which is the
Laboratory's principal source of radioactive emissions. The TA-54 tower, located just east of the active
radioactive and chemical waste disposal facilities, is used to characterize conditions in the White 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 1992.

Wind. Statistics for the near-surface winds during 1992 are summarized in the wind roses shown in
Figures I1-7 and I1-8. Although the probability distribution of wind direction during 1992 was similar to other
years, the frequency of high winds in the spring was significantly less than normal.

Atmospheric State Variables and Precipitation. Figure 1V-20 summarizes the temperature and
precipitation patterns for 1992, as observed at the official Los Alamos weather station at TA-6. Notable
departures from normal include warm temperatures in April and cold temperatures in November and December.
The year finished with 50.2 cm (19.77 in.) total precipitation, which is 2.6 cm (1.02 in.) more than normal.
Notable departures from the normal precipitation pattern include an unusualy wet May and dry June. Table
IV-41 compares monthly precipitation values for al seven rain gage stations in the network. The annual totals
show the normal west-to-east gradient in precipitation; the eastern edge of the area received less than 60% of
the precipitation received along the western edge.

Snowfall for the calendar year totaled 87.6 cm (34.5in.), which was 60% of the normal amount; most of the
deficit occurred between January and March.

4. Environmental Monitoring at the Fenton Hill Site. (Alan Stoker, Steve McLin, Max Maes, and
William Purtymun).

The Laboratory operates a program to evaluate the feasibility of extracting thermal energy from the hot dry
rock geothermal reservoir at the Fenton Hill Geothermal Site (TA-57), which is located about 45 km (28 mi)
west of Los Alamos on the southern edge of the Valles Caldera. The hot dry rock energy concept involves
drilling two deep holes, connecting these holes by hydraulic fracturing, and bringing geothermal energy to the
surface by circulating water through the system. Environmental monitoring is performed adjacent to the site to
assess any impacts from the geothermal operations.
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Figure 1V-19. Off-site perimeter and on-site Laboratory meteorological monitoring locations.

The chemical quality of surface water and groundwaters in the vicinity of TA-57 (Figure 1V-21) has been
monitored for use in geohydrologic and environmental studies. These water quality studies began before the
construction and testing of the hot dry rock project (Purtymun 1974d).

Water samples from Fenton Hill have routinely been collected during periods of base flow (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
analyses are presented in Table 1V-43.

The chemical quality of surface waters and groundwaters among the individual stations varied dlightly 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

IV-88



Los Alamos National Laboratory
-------------------- Environmental Surveillance 1992 e mmmmmmmm-mmmmmmm--

Figure 1V-20. Temperature and precipitation for 1992.

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).

5. Environmental Studies at San Ildefonso Pueblo. (Alan Stoker, Max Maes, and John Sorrell [Bureau of
Indian Affairg])

To document the potential impact of Laboratory operations on lands belonging to San Ildefonso 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 Ildefonso
Regarding Testing for Radioactive and Chemical Contamination of Lands and Natural Resources Belonging to
the Pueblo of San lldefonso,” No. DE-GM32-87AL 37160, was concluded in June 1987. The agreement calls for
both hydrologic pathway sampling (including water, soils, and sediments) and foodstuff sampling. This section
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Table IV-41. Monthly and Total Precipitation at the Seven Rain Gage Stations (in.)

North White

Community S-Site TA-6 TA-49 TA-53 TA-54 Rock Y
January 0.48 0.67 0.61 0.48 0.50 0.45 0.42
February 041 0.42 0.34 0.33 0.24 0.38 0.36
March 1.38 1.40 121 1.25 121 1.25 1.03
April 0.33 1.22 0.59 043 0.43 0.23 0.34
May 354 403 3.46 311 3.49 341 297
June 2.17 1.45 129 0.85 1.09 0.80 0.99
July 3.16 249 141 1.87 1.45 1.17 117
August 4,26 492 5.05 331 3.08 1.66 1.95
September 0.85 0.68 2.26 1.18 1.36 1.03 0.73
October 1.23 0.83 0.59 0.36 0.34 0.22 0.27
November 125 134 1.28 1.39 0.07 0.96 0.98
December 1.62 1.72 1.68 1.62 0.48 1.65 1.28
Annual 20.68 21.17 19.77 16.18 13.74 13.21 12.49
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deals with the hydrologic pathway. The foodstuff sampling results are presented in Section 1V.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 of personnel from the San Ildefonso Pueblo Governor's Office and the
BIA, on September 1 and October 30. Water samples taken from the New Community Well, Pgjarito 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 alluvia
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, Pagjarito Pump 2, Halladay House, Otowi House, and the Totavi aluvial
monitoring well. These duplicate samples were analyzed by the BIA's own laboratory for inorganic chemicals
and by a contracted laboratory for radioactivity.

On September 2, specia sediment samples were collected from four previously sampled locations on San
Ildefonso 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 channel at the San Ildefonso Pueblo-L aboratory
boundary. The transect located near A-6 in Figure 1V-22, included 10 locations centered at the fence posts
along the boundary; the samples were identified as MT-1 through MT-10. At each location a shallow sample
was scooped along a line about 1 m long. Two new locations in Sandia Canyon were also sampled for
sediments. These locations were in the Sandia Canyon stream channel at the San |ldefonso Pueblo-Bandelier
National Monument boundary and a few hundred yards further east, identified as SSI-1 and SSI-2.

The MOU also specifies collection and analysis of 9 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 locations 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 flow fed by treated effluent from the Los Alamos County sewage treatment plant. Results and
interpretation of this sampling are described in Section IV.E of this report.

a. Groundwater. Radiochemical analyses of the 1992 groundwater samples are shown in Table 1V-45.
L . 137 .
The major difference from previous results are the =~ Cs measurements, which are all much lower than

previously reported. The 137Cs measurements for 1992 were all made using an improved method with a lower
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detection limit (See Section VII1.D on analytical chemistry methods and quality assurance for details). These

results confirmed previous expectations that the levels of B¥7cs reported in the 1990 and 1991 surveillance
reports (EPG 1992, EPG 1993) were artifacts of the older analytical method. None of the values measured in
1992 exceed the DOE

DCG for water supply systems or the proposed EPA maximum contaminant level; all were less than 20% of
the DCG.

Analyses of several of the samples 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 the 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 the
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 confirm the results, and (3) preliminary results from the
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Table 1V-42. Chemical Quality of Surface Water and Groundwater near Fenton Hill (mg/L)

Specific
Total Conduc-
Hard- b tance
a
Station SO Ca Mg K Na d F QO HCO PO-P O NO-N N TDS nes pH
2 3 3 4 4 3
(umho/cm)

Surface Water
Cc
52 N/A 1

J Jemez River 60 10 22 2 16 100 10 <5 3 009 N/A 162 35 81 123
N San Antonio 62 11 16 2 14 3 13 <5 47 N/A 9 005 N/A 158 34 79 112
Q Rio Guadalupe 31 51 57 2 15 8 0.6 14 167 N/A 8 <004 NA 228 151 84 366
S Jemez River 58 42 4.6 11 83 2 14 11 169 N/A 9 005 N/A 418 124 85 733
LF-1 Lake Fork-1 43 12 21 1 11 4 1.0 <5 42 N/A 4 932 N/A 148 40 6.1 107
LF-2 Lake Fork-2 74 23 24 2 12 3 0.9 <5 58 N/A 4 046 N/A 134 67 70 112
LF-3 Lake Fork-3 63 12 19 2 13 3 12 <5 50 N/A 10 6.78 N/A 152 38 71 112
LF-4 Lake Fork-4 54 16 25 3 13 3 12 <5 58 N/A 6 054 N/A 140 49 73 127
Groundwater
JS45 Jemez Village

(spring) 92 27 44 3 a7 4 12 <5 187 N/A 8 024 N/A 302 85 79 3%
FH-1 Fenton Hill

(well) 75 89 9.7 6 28 82 2.0 10 214 N/A 12 023 N/A 460 262 79 75

J-1 Jemez Canyon
(hot spring) 50 179 18.1 48 470 3 25
JF-5 Soda Dam
(hot spring) 52 312 226 1
Loc.4 Hofheins(well) 90 8 22

<5 592 N/A 5 021 N/A 1900 522 7.7 3,304
45 7 <5
2 4 <5 . .
Loc. 27 LaCueva(well) 80 15 4.4 3 17 4 0.5 <5 88 N/A 5 028 N/A 190 55 72 173
2 0 <5
4 3 <5
2 5 <5

1,170 N/A 14 <004 N/A 3860 872 6.9 6,954

RV-4  SpenceSpring 77 5 14
Loc.31 Cold Springs 55 21 3.0
Loc. 39 LF Tank 28 15 29

a

Total Dissolved Solids.
b

Standard Units.

Cc
N/A means analysis not performed, lost in analysis, or not completed.

1993 samples do not show levels above 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). In
particular, the BIA results showed no detectable plutonium in the New Community Well, Pajarito Pump 2, or
the Halladay House or Otowi House wells.

In 1992 the filterable solids removed from water samples during the normal laboratory filtering process (see
Section VI11.C.3) were also analyzed for the presence of plutonium and americium. These results showed that
less than 30% of the reported activity was removed by the filtering process. However, confidence in this
percentage is not high because the radioactivity measured in the filtered solids was at or below the detection
limit of the analytical method and because of uncertainties in the measurements of the liquid portion.

The uranium concentration observed for Pajarito Pump 1 was twice that in the sample taken in 1991. The
observed value of 41.9 pg/L slightly exceeds the DOE Guide for Drinking Water Systems (30 pg/L). Gross
alpha levels in the samples from the New Community Well, Pgjarito Pump 1, and the Sanchez House well are
greater than the 5 pCi/L screening level, which would require analyses for radium if the levels could not be
explained by correspondingly high levels of uranium. These measurements are consistent with the levelsin
previous samples from the New Community and Pajarito wells and with relatively high levels of natural
uranium in other wells in the area (EPG 1993).

The analyses of samples from the alluvial monitor well shows the low but not surprising presence of
americium, plutonium, and tritium. This well samples water in the alluvium that is probably maintained by
surface flow in Los Alamos Canyon.

The chemical quality of the groundwater, shown in Table IV-46, is consistent with 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 1 also exceeded the secondary standard for iron. The Totavi
alluvial monitoring well contained elevated levels of nitrate, iron, and manganese; these results are consistent
with the expectation that the alluvial water is maintained by surface flow from Los Alamos Canyon that
carries treated sanitary effluents. Trace metal analyses are shown in Table 1V-47.
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Table 1V-43. Trace Metals in Surface Water and Groundwater near Fenton Hill (mg/L)
Stations Ag Al As B Ba Be Cd Cr Co Cu Fe Hg
Surface Water
J Jemez River <0.001* 0.11 0.0064 0.03 0.009<0.001 <0.001 0.0025<0.01 0.003 0.18 <0.0001
N San Antonio <0.001 0.11 0.0029 0.02 0.035<0.001 <0.001<0.0020<0.01 <0.003 0.20 <0.0001
Q Rio Guadalupe <0.001 0.03 0.0025 0.07 0.047<0.001 <0.001<0.0020<0.01 <0.003 0.08 <0.0001
S Jemez River <0.001 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 0.012<0.001 <0.001 0.0030<0.01<0.003 0.06
<0.0001
LF-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 Mn M o N i Pb Sb Se Sn Sr TI V Zn
Surface Water
J Jemez River N/Ab 0.010 <0.01 <0.001 <0.0005<0.002 N/A 0.065 <0.002 <0.01 <0.009
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 <0.0005<0.002 N/A 0.259 <0.002 <0.01 <0.009
S Jemez River N/A 0.010 <0.01 0.001 <0.0005<0.002 N/A 0.199 <0.002 <0.01 <0.009
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 0.020
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 Lake Fork-3 <0.001 0.001 <0.01 <0.002 <0.0010<0.002 N/A 0.073 <0.002 <0.01 <0.009
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 Al As B Ba Be Cd Cr Co Cu Fe Hg
Groundwater
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
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
(hot spring)  <0.001 <0.03 1.570012.80 0.171<0.001 <0.001<0.002 <0.01<0.003 0.04 <0.0001
Loc.4 Hofheins (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 0.01 0.060<0.001 <0.001 0.003<0.01 <0.00:
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
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 Tank <0.001 <0.03 <0.0020 0.01  0.025<0.001 <0.001 <0.002<0.01 <0.00:
Stations Mn Mo N i Pb Sb Se Sn Sr TI \Y Zn
Groundwater
JS-4,5 Jemez Village
(spring) 0.002 0.029 <0.01 <0.002 0.0020<0.002 N/A 0.200 <0.002 <0.01 0.297
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
JF-5 SodaDam
(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 Hofheins (well) <0.001 0.004 <0.01 <0.002 <0.0010<0.002 N/A 0.063 <0.002 <0.01 0.070
Loc. 27 La Cueva (well) <0.001 0.001 <0.01 <0.002 <0.0010<0.002N/A 0.113 <0.002 <0.01<0.009
RV-4 Spence Spring <0.002 0.065 <0.01 <0.001 <0.0005<0.002 N/A 0.031 <0.002 <0.01 <0.009
Loc.31 Cold Springs <0.001 <0.001 <0.01 <0.002 <0.0010<0.002N/A 0.081 <0.002 <0.01<0.009
Loc. 39 LF Tank <0.001 <0.001 <0.01 <0.002 <0.0010<0.002N/A 0.102 <0.002 <0.01<0.009

% ess than symbol (<) means measurement was below the specified detection limit of the analytical method.
N/A means analysis not performed, lost in analysis, or not completed.
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FigurelV-22. Groundwater and sediment stations on San IIdefonso Pueblo land. (Map denotes
general locations only; see Table 1\VV-44 for cross-referencing to specific locations.)

The results of LANL's analyses were generally in good agreement with results of chemical analyses of the
duplicate samples collected by the BIA. In most of the analyses for which direct comparisons were possible
(that is, for actual values rather than detection limits), most of the 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. Sediments. The radioactive liquid waste treatment plant at TA-50 releases treated effluent into the upper
reaches of Mortandad Canyon. The effluent, containing traces of radionuclides and other chemicals, infiltrates
into the underlying alluvium and enters the shallow groundwater perched on the underlying tuff in the upper-
and mid-reaches of the canyon within Laboratory boundaries. Most of the radionuclides present in the effluent
when it is first released as surface flow are adsorbed or attached to the sediments in the stream channel; thus,
the principal means of transport is through surface run-off. Mortandad Canyon heads on the Pgjarito Plateau at
TA-3, and the canyon has a small drainage area. The aluvium thickens in the middlie and lower reaches of
the canyon. The small drainage area and the thick section of unsaturated alluvium in the middle reach of the
canyon have retained all the run-off affected by the effluent since 1963, when 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 the 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 1V-48 and Table 1V-49.

The highest level of 239py 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 1V-44. Locations on San Ildefonso Pueblo Lands
for Water and Sediment Sampling that are Included in the Routine Monitoring Program

See this Table
Station Identification Map Designation for Results
Water Sampling Locations
Rio Grande
Otowi Figure IV-6, No. 3 IV--18, -19, -20
Springs in Los Alamos Canyon
Basalt Spring Figure V1I-1, No. 56 VII-1, -2, -3
Indian Spring Figure VII-1, No. 12 VII-1, -2, -3
Spring in Canyon North of Los Alamos Canyon
Sacred Spring Figure VII-1, No. 11 VII-1, -2, -3
Spring in Sandia Canyon
Sandia Spring Figure VII-1, No. 13 VII-1, -2, -3
Springs in White Rock Canyon
La Mesita Spring Figure VII-1, No. 10 VII-1, -2, -3
Spring 1 Figure VII-1, No. 32 VII-1, -2, -3
Spring 2 Figure V1I-1, No. 33 VII-1, -2, -3
Sanitary Effluent Flow in Mortandad Canyon
Mortandad at Rio Grande Figure IV-6, No. 38 IV-18, -19, -20
Sediment Sampling Locations
Guaje at SR 502 Figure IV-9, No. 12 IV-21, -22
Bayo at SR 502 Figure 1V-9, No. 13 IV-21, -22
Los Alamos Canyon
Los Alamos at SR 4 Figure 1V-9, No. 35 IV-21, -22
Los Alamos at Totavi® Figure IV-9, No. 36 IvV-21, -22
Los Alamos at LA-2% Figure IV-9, No. 37 IV-21, -22
Los Alamos at Otowi Figure IV-9, No. 38 IV-21, -22
Sandia Canyon
Sandia at SR 4 Figure 1V-9, No. 38 IV-21, -22
Sandia at Rio Grande Figure V-9, SANDIA IV-21, -22
Mortandad Canyon
Mortandad at MCO-13 Figure 1V-9, No. 45 IV-21, -22
and Figure 1V-22, A-5
Mortandad at SR 4 Figure IV-9, No. 15 IV-21, -22
and Figure 1V-22, A-9
Mortandad at Rio Grande Figure V-9, MORTANDAD IV-21, -22

®Not required by MOU but routinely sampled and reported.
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Table 1V-46. Chemical Analysis of Groundwater on San Ildefonso Pueblo Land (mg/L)

Specific
Tota Conduc-
Hard- b tance
a
Station S0 Ca Mg K Na d F G HCO PO-P D NO-N ON TDS nes pH (umho/cm)
2 3 3 4 4 3

MAIN AQUIFER (OFF SITE)
San lIldefonso Wells

Halladay Well 31 6 0.0 68 6 0.6 85 N/A 13 054 N/A 158 16 9.0 195
Martinez Well 46 46 26 55 16 0.6 157 N/A 32 836 NA 200 126 80 486
New Community Well 29 17 10 93 14 0.3 182 N/A 33 125 N/A 276 47 83 466
Otowi House Well 62 62 4.6 42 50 0.4 183 N/A 21 026 N/A 362 172 71 603

Pgjarito Well Pump 1 32 78 7.8
Pgjarito Well Pump 2 42 27 14
Sanchez House Well 43 39 26
MAIN AQUIFER SPRINGS
White Rock Canyon Springs Group 1V

LaMesita Spring 32 39 15 3 30 7 0.2 <1 122 N/A 14 265 NA 232 104 82 297
CANYON ALLUVIUM GROUNDWATERS

Other Canyons

Totavi BIA
ObservationWell 1 63 115 20.0 10 135 160 0.4 <5 119 N/A 34 1430 N/A 598 371 6.7 953

PERCHED SYSTEM IN CONGLOMERATES & BASALT
Pueblo/Los Alamos/Sandia Canyon Area

520 21 0.4
91 32 0.9

513 N/A 39 017 NA 994 228 7.4 1468
179 N/A 21 173 N/A 316 73 78 515
251 N/A 54 085 NA 224 109 80 746

w & bbb o

Basalt Spring 50 29 75 4 29 21 0.5 <1 97 N/A 21 502 N/A 298 85 7.6 334
*Total Dissolved Solids.
b
Standard Units.

N/A means analysis not performed, lost in analysis, or not completed.

range measured previously in the vicinity, and its ratio with 2?’8Pu is what would be expected for plutonium

from worldwide fallout. The level of 137Cs measured in samples from that 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 the samples from the new 10-location transect located several hundred feet from the A-6 location

contained 2>**%py levels exceeding the statistically derived levels from fallout in northern New Mexico, and

5 contained levels lower than that value. Only one 238Pu sample contained a level that exceeded the fallout
reference level. The highest value at transect location 2 matched the level observed at Station A-6. In al but

one transect sample, the ratio of the plutonium isotopes (239’240Pu/238Pu) was consistent with the expected
ratio (about 20) for northern New Mexico. If the plutonium had been transported in run-off from the
contaminated portion of Mortandad Canyon further upstream on Laboratory property, the ratio would have been
much smaller. In the 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 consistent with previous observations and interpretations
that no plutonium run-off has been transported through the San Ildefonso Pueblo-Laboratory boundary.

For samples dominated by worldwide fallout at these low levels, considerable variability is expected
because of different particle size distributions in grab samples (Purtymun 1990b). Samples with a large
percentage of small particles typically exhibit higher mass concentrations of plutonium because of their high
adsorption capacity. The sediments in this part of Mortandad Canyon are more like soils because there has
been no run-off to separate silt from the clay-size particles that typically show higher concentrations of
plutonium.

Results of samples from the two new sediment sampling locations in Sandia Canyon are all within the
range of values expected from worldwide fallout. The results do not indicate any presence of contaminants
from Laboratory operations, findings consistent with current and previous measurements of sediments from
Sandia Canyon where it crosses the Laboratory boundary at State Road 502.
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Table 1V-47. Trace Metals in Groundwater on San |ldefonso Pueblo Land (mg/L)

Stations Ag Al As B Ba Be Cd Cr Co Cu Fe

MAIN AQUIFER (OFF SITE)
San Ildefonso Wells

Halladay Well <0.0002 <0.03 0.0103 0.070 0.0383  <0.0002 0.0002 0.014  <0.020 0.002 0.08
Martinez Well <0.0010 <0.02  0.0097 0.110 0.1820 <0.0010 <0.0010 0.005 <0.004 0.019 <0.00
New Community Well ~ <0.0002 <0.03  0.0033 0.030 0.0170  <0.0002 <0.0002  <0.001 <0.020 0.002 <0.01
Otowi House Well <0.0002 <0.03 0.0030 0.020 0.2770  <0.0002 0.0002 <0.001  <0.020 0.008 0.02

Pajarito Well Pump 1 <0.0002  <0.03  0.0186 2.200 0.0989  <0.0002 0.0003  <0.001 <0.020 0.002 4.40
Pajarito Well Pump2  <0.0002  <0.03  0.0160 0.250 0.1130  <0.0002 0.0002 0.004  <0.020 0.003 <0.01
Sanchez House Well 0.0010 <0.02 0.0105 0.324 0.1340  <0.0010 0.0010 0.004  <0.004 0.010 <0.00

MAIN AQUIFER SPRINGS
White Rock Canyon Springs Group |V
LaMesita Spring <0.0010 064 <0.0020 0056 01090 <0.0010  <0.0010 0.004  <0.004 0.003 147

CANYON ALLUVIUM GROUNDWATERS

Other Canyons

Totavi BIA Observation
Well 1 <0.0002 1.97 0.0084 0.200 0.3390 0.0006 0.0004 0.007 <0.020 0.008 3.30

PERCHED SYSTEM IN CONGLOMERATES & BASALT
Pueblo/Los Alamos/Sandia Canyon Area
Basalt Spring <0.0010 0.060 0.0041 0.082 0.0480 <0.0010  <0.0010 0.003 <0.004 0.003 0.03

Stations M n Mo Ni Pb Sb Se Sn Sr TI \%

MAIN AQUIFER OFF SITE
San |Idefonso Wells

Halladay Well 0.003 0.003 <0.02 0.0007  <0.0004 <0.002 N/A 0.1340 <0.0002 0.02
Martinez Well <0.001 0.004 <0.01 0.0060 0.0010 <0.002 N/A 0.6630 0.0004 0.03
New Community Well 0.004 0.002 <0.02 0.0005  <0.0004 0.002 N/A 0.2000 <0.0002 0.01
Otowi House Well 0.003 <0.001  <0.02 0.0022  <0.0004 <0.002 N/A 0.7290 <0.0002 0.01
Pejarito Well Pump 1 0.005 0.002 <0.02 0.0011  <0.0004 <0.002 N/A 13100 <0.0002 0.01
Pejarito Well Pump 2 0.002 0.007 <0.02 0.0015  <0.0004 <0.002 N/A 0.4480 <0.0002 0.03
Sanchez House Well 0.001 0.014 <001 <0.0010 0.0020 <0.002 N/A 0.4480 0.0005 0.02

MAIN AQUIFER SPRINGS
White Rock Canyon Springs Group |V
LaMesita Spring <0.001 0.002 0.01 <0.0010 0.0010 <0.0020 N/A 0.906 0.0004 0.00

CANYON ALLUVIUM GROUNDWATERS
Other Canyons
Totavi BIA Observation Well 1 0.760 0.003 <0.02 0.0112 <0.0004 <0.0020 N/A 0.389 <0.0002 0.02

PERCHED SYSTEM IN CONGLOMERATES & BASALT
Pueblo/Los Alamos/Sandia Canyon Area
Basalt Spring <0.001 0003 <001  <0.0010 0.0010 <0.0020 N/A 0.165 0.0004 0.01

*N/A means analysis not performed, lost in analysis, or not completed.
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<0.0001
0.0010
<0.0001
<0.0001
0.0003
<0.0001
0.0009

0.0006

<0.0001

0.0008

0.006
0.059
0.007
0.317
0.118
0.011
0.011

<0.009
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Radiochemical Analyses of Sediments on San Ildefonso Pueblo Land

920
Sr

(pCifg)

137
Cs
(pCilg)

Total
Uranium

(hg/9)

238

(pCilg)

239,240
Pu

(pCilg)

241
Am
(pCilg)

Gross

Alpha
(pCi/g)

Gross

Beta
(nCilg)

Gross

Gamma
(pCi/g)

PERIMETER STATIONS (OFF SITE)
DP-Los Alamos Canyons

a
LosAlamos at Totavi 0.4 (0.3)

LosAlamosat LA-2
Other Areas
Sandia Canyon
Station 1
Station 2
Mortandad Canyon
Mortandad A-6
Mortandad A-7
Mortandad A-8
Mortandad A-10
Transects
Station 1
Station 2
Station 3
Station 4
Station 5
Station 6
Station 7
Station 8
Station 9
Station 10

ON-SITE STATIONS
Acid-Pueblo Canyons
Pueblo at SR 4

05 (0.3)

0.3 (0.3)
0.8 (0.3)

0.3 (0.3)
2.2 (0.6)
0.8 (0.3)
13 (0.5)

05 (0.3)
0.4 (0.3)
05 (0.3)
0.9 (0.3)
0.6 (0.3)
0.4 (0.3)
0.4 (0.3)
0.3 (0.3)
0.8 (0.3)
0.8 (0.3)

0.0 (0.3)

0.0 (0.2)
0.0 (0.2)

0.0 (0.2)
0.2 (0.2)

06 (0.2)
0.2 (0.2)
0.2 (0.2)
0.0 (0.2)

0.2 (0.2)
0.3 (0.2)
0.2 (0.2)
0.3 (0.2)
0.3 (0.2)
0.1 (0.2)
0.8 (0.2)
0.2 (0.2)
0.2 (0.2)
0.2 (0.2)

0.1 (0.2)

-0.0 (0.1)
0.4 (0.1)

0.0 (0.1)
0.1 (0.1)

2.1(0.3)
0.3 (0.1)
0.3 (0.1)
-0.0 (0.1)

1.3(0.2)
1.0 (0.2)
1.1(0.2)
0.2 (0.1)
0.2 (0.1)
0.3 (0.1)
1.3(0.2)
1.2 (0.2)
0.6 (0.1)
0.1 (0.1)

3.1 (0.5)

b
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

0.001 (0.001)
0.003 (0.001)

0.002 (0.001)
0.000 (0.001)

0.003 (0.001)
0.001 (0.001)
0.005 (0.001)
0.001 (0.001)

0.001 (0.001)
0.002 (0.001)
0.003 (0.001)
0.010 (0.001)
0.000 (0.001)
0.000 (0.001)
0.004 (0.001)
0.002 (0.001)
0.001 (0.001)
0.001 (0.001)

0.006 (0.001)

0.014 (0.002)
0.198 (0.010)

0.005 (0.001)
0.001 (0.001)

0.064 (0.005)
0.009 (0.002)
0.008 (0.002)
0.003 (0.001)

0.027 (0.003)
0.064 (0.004)
0.042 (0.003)
0.008 (0.001)
0.007 (0.001)
0.013 (0.002)
0.044 (0.004)
0.039 (0.003)
0.015 (0.002)
0.010 (0.002)

1.010 (0.041)

0.004(0.003)
0.022(0.003)

0.002(0.003)
0.001(0.003)

0.023(0.003)
0.005(0.003)
0.005(0.003)
0.003(0.003)

0.009(0.003)
0.010(0.003)
0.008(0.003)
0.003(0.003)
0.002(0.003)
0.002(0.003)
0.011(0.003)
0.008(0.003)
0.005(0.003)
0.008(0.003)

0.030(0.003)

2(0)
31

31
2(1)

5@
3@
4
4

3@
6 (1)
6 (1)
5@
4
4
72
5@
5@
6 (1)

1 (0)
1 (0)

2 (0)
1 (0)

9 (1)
30
30
300

6 (1)
6 (1)
8 (1)
5 (1)
5 (1)
5 (1)
9 (1)
6 (1)
5 (1)
5 (1)

1(1)
1(1)

2(1)
5(1)

9D
6 (1)
8@
5@

8@
8@
9D
8@
8 ()
8@
9D
8@
9(D
11 (1)

a
Counting uncertainties (|1 standard deviation) are in parentheses.
b

N/A means analysis not performed, lost in analysis, or not completed.
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Table 1V-49.

Stations

Los Alamos National Laboratory

Environmental Surveillance 1992

Trace Metals in Sediments on San lldefonso Pueblo Land (+lg/g)

PERIMETER STATIONS (OFF

DP-Los Alamos Canyons

Los Alamos at Totavi <0.6a
LosAlamos at LA-2 <0.6
Other Areas
Sandia Canyon
Station 1 <0.6
Station 2 <0.6
Mortandad Canyon
Mortandad A-6 <0.6
Mortandad A-7 <0.6
Mortandad A-8 <0.6
Mortandad A-10 <0.6
Transects
Station 1 <0.6
Station 2 <0.6
Station 3 <0.6
Station 4 <0.6
Station 5 <0.6
Station 6 <0.6
Station 7 <0.3
Station 8 <6.0
Station 9 <0.6
Station 10 <0.6
ON-SITE STATIONS
Acid-Pueblo Canyons
Pueblo at SR 4 <0.6
Stations M n

SITE)

2,500.0
2,100.0

4,400.0
4,700.0

9,200.0
3,200.0
6,200.0
8,900.0

5,200.0
7,900.0
12,900.0
9,900.0
6,700.0
9,200.0
12,000.0
7,700.0
8,000.0
11,400.0

2.04

oy
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» ™R
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0.81
0.40
0.60
0.70

0.50
0.70
1.00
1.00
0.70
0.96
1.00
0.70
1.00
1.00

<0.8
<0.8

<0.8
<0.8

<0.8
<0.8
<0.8
<0.8

<0.8

<0.8
<0.8
<0.8
<0.8
<0.8
<0.8
<0.8
<0.8

2.1
2.0

<5.00
1.70

5.60

33.0

4,400.0
4,900.0

7,800.0
8,900.0

8,900.0
7,200.0
7,700.0
10,500.0

6,900.0
7,900.0
12,500.0
10,400.0
7,700.0
10,200.0
12,000.0
8,100.0
9,490.0
12,000.0

20,800.0

<0.02
<0.02

0.02
<0.02

0.04
<0.02
<0.02
<0.02

0.03
0.02
0.03
0.03
0.02
0.03
0.04
0.02
0.02
0.03

0.02

Zn

PERIMETER STATIONS (OFF SITE)

DP-Los Alamos Canyons
Los Alamos at Totavi 181.0
LosAlamosat LA-2 174.0

Other Areas
Sandia Canyon

Station 1 293.0
Station 2 347.0
Mortandad Canyon
Mortandad A-6 348.0
Mortandad A-7 309.0
Mortandad A-8 292.0
Mortandad A-10 382.0
Transects

Station 1 283.0
Station 2 300.0
Station 3 436.0
Station 4 404.0
Station 5 317.0
Station 6 406.0
Station 7 448.0
Station 8 335.0
Station 9 374.0
Station 10 427.0

ON-SITE STATIONS
Acid-Pueblo Canyons
Pueblo at SR 4 434.0

<1l.2
1.2

B Ba
6.0 21.0
2.8 25.0
3.0 37.0
3.2 41.0
57 71.0
50 24.0
3.4 57.0
5.0 88.0
3.7 58.0
6.0 66.0
8.3 108.0
4.5 103.0
59 66.0
45 93.0
7.4 111.0
6.0 66.9
50 68.0
6.7 94.0
50 32.0
Pb Sb
<6.0 <6.00
6.0 <6.00
13.0 <6.00
13.0 0.78
16.5 <6.00
5.9 <6.00
10.0 <6.00
8.0 <6.00
13.0 <6.00
12.5 <6.00
18.0 <6.00
13.0 <6.00
10.0 <6.00
14.0 <6.00
18.0 <6.00
13.0 <6.00
13.0 <6.00
14.0 <6.00
12.0 <6.00

<0.20

0.29 <10.0

<0.20
<0.20

<0.20
<0.20
<0.20

0.25

0.33

0.32
<0.20

0.30
<0.20
<0.20
<0.20
<0.20
<0.20
<0.20

16.0
14.0
15.0
15.0

15.0
18.0
18.0
20.0
12.0
13.0
18.0
16.0

17.0

16.7
11.4
19.0
20.0
12.0
18.0
22.0
11.0
11.0
17.0

e
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e e o

43.0
45.0
35.0
36.0

54.0
177.0
92.0
74.0
57.0
74.0
74.0
80.0
61.0
60.0

*The 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 Ildefonso 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 future
comparisons.

c. Monitoring Well. A monitoring well (SIMO-1) was installed in 1990 in Mortandad Canyon just east of
sediment sampling station A-6 on San Ildefonso Pueblo land by BIA and Laboratory personnel under the
general terms of the MOU (EPG 1992). The purpose of the monitoring well was to confirm the absence of any
perched water in the alluvium of Mortandad Canyon.

No evidence of perched water was found, confirming previous inferences that no water could be moving
from the Laboratory onto San |ldefonso 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). The 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 4.27 m (14 ft) the tritium

measurements were below the limits of detection. Gross gamma activity and levels of 137Csin 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 Tshirege,
Tsankawi, and Otowi formations that were penetrated by the hole (Becker 1985, Crowe 1978).

6. Environmental Restoration Program at Los Alamos National Laboratory. (Lars Soholt, 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 ensure that its past, present, and future 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 Hazardous 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 corrective action program for the Laboratory. The HSWA
Module specifies a three-step corrective action process.

The RCRA Facility Investigation. The goal of this step is to identify the extent of contamination at
source points and environmental pathways for the exposure of potential human and environmental receptors.
This step involves characterizing the extent of contamination in the detail necessary so that corrective
measures, if any, that need to be taken can be determined. This approach focuses on answering only those
guestions relevant to determining further actions in a cost-effective manner.

Corrective Measures Study. If characterization indicates that corrective measures are needed, a
corrective measures study (CMS) will evaluate alternatives that might reasonably be implemented. These
measures are evaluated based on their projected efficacy in reducing risks to human and environmental health
and safety in a cost-effective manner.

Corrective Measures | mplementation. This step implements the chosen action, verifies its effec-
tiveness, and establishes ongoing control and monitoring requirements.

An ER program plan has been prepared in accordance with the HWSA Module and with proposed Subpart
S, Corrective Action for Solid Waste Management Units, of 40 CFR 264 (EPA 19904) in the regulations
promulgated by EPA to implement HSWA. EPA proposed Subpart S in July 1990 to implement the cleanup
program mandated in Section 3004(u) of RCRA. The plan describes how each of the three corrective action
steps described above will be implemented at the Laboratory. DOE and UC use 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 details of each step required as part of the corrective action
process are presented individually for each of the 24 operable units at the Laboratory.
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Major components of the program that address the requirements of the HSWA Module are

« atechnical decision making approach that identifies appropriate corrective actions and meets the
requirements of the EPA,;

e astrategy for conducting interim remedial measures;

e aprogram management system for organizing and managing the Laboratory's ER efforts that includes
projecting schedules and costs;

e aquality assurance program that ensures a technically defensible and valid program;

« ahealth and safety program that ensures adequate health and safety protection during implementation of
the Laboratory's ER program;

e arecords management program that tracks and stores information and data throughout the ER program;
and

e acommunity relations program that provides information to and receives recommendations from the
public throughout the life of the ER program.

The HSWA Module of the RCRA permit defines the principal requirements with which DOE/UC must
comply in implementing the ER program at the Laboratory. However, RCRA does not address several issues
of concern at Los Alamos. For example, source material, by-product, and special nuclear materials are
exempt from the RCRA definition of solid waste and are not subject to the provisions of the 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 haz-
ardous 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
[11.B.1.i, HSWA Compliance Activities, presents information on the accomplishments of the ER program in
1992.

7. Performance Assessments. (Dennis Armstrong)

DOE Order 5820.2A, Radioactive Waste Management, became effective in September 1988. Section 111 of
this order established policies, guidelines, minimum requirements and performance criteria for LLW and
mixed waste (LLW that also contains nonradioactive hazardous waste components) management at DOE
facilities. This order applies only to wastes disposed of after the order became effective. The order requires a
performance assessment (PA) of the disposal site to demonstrate compliance with specific performance
objectives including

e 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 EDE that does not exceed 25 mrem/yr to any member of the public;

*  ensuring that the committed EDEs received by individuals who inadvertently intrude into the waste
disposal facility after the period of active institutional control (100 yrs) will not exceed 100 mrem/yr for
continuous exposure or 500 mrem for a single acute exposure; and

*  protecting groundwater resources, consistent with federal, state, and local requirements.

Performance Assessment for TA-54, Area 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 the
source term for the groundwater pathway, which included some preliminary work using TRACER 3D to
examine the potential for contaminant flow along fractures. Limits for waste acceptance were assessed using
the criteria established by the Nuclear Regulatory Commission (NRC) for Class A and Class C wastes. These
limits are being incorporated into the waste acceptance criteria currently used at Area G. The document is
expected to be completed in FY 94.

Performance Assessment for the Mixed Waste Disposal Facility. In order to facilitate timely
remediation of contaminated 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
mixed waste in compliance with the regulatory and operational requirements of RCRA and DOE. The facility
will accommodate activities required for waste management and environmental monitoring.
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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 that adequate resources were available. This
PA is a multi-year project that is expected to be completed during FY 95.

8. Preoperational 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
characteristics be assessed before the 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.

The Dual Axis Radiographic Hydrotest Facility at TA-15. The potential ecological impact of this
project was the 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
information on total uranium and beryllium.

The Hazardous Waste Treatment Facility and the Radioactive Liquid Waste Treatment Facility at
TA-52. 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 the potential release of
radioactive materials and toxic metals. Conseguently, samples were analyzed for uranium, 60Co, 9OSr, 137Cs,

238 239,240 241 3 . . . . . . .
Pu, Pu, “ “Am, "H, and silver, arsenic, barium, beryllium, cadmium, chromium, mercury, nickel,

lead, antimony, and selenium.

9. Biological Resource Evaluations. (Terralene Foxx)

a. Biological Surveys/Monitoring. In 1990, the Biological Resources Evaluation Team (BRET) began
monitoring selected biota and sensitive habitats to provide long-term data in accordance with the Endangered
Species Act, Floodplain/Wetland Executive Order, NEPA, and DOE Order 5400.1 (DOE 1988a) began in 1990.
Monitoring studies on raptors, reptiles and amphibians, small mammals, and birds continued through 1992.
Additionally, BRET monitored wetland and adjacent upland habitats within Pajarito and Sandia canyons and
initiated several new surveys to obtain inventory data on groups of organisms not previously studied.

Aquatic Invertebrates. For the past three years, BRET conducted field studies of stream
macroinvertebrate communities associated with outfalls of organic and industrial waste in Sandia Canyon.
Biologists sampled aquatic macroinvertebrates and water samples were collected at three permanent stations
within Sandia Canyon (Figure 1V-23). The purpose of the study was to develop baseline information and to
determine if aquatic macroinvertebrate communities in Sandia Canyon could be correlated to water quality.
Results of the study indicate that the composition of agquatic macroinvertebrate communities at each station
appeared to be a function of water quality and physical 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. The last sampling station appeared to be in the "zone of recovery." At that station, water quality
parameters became more stable and resembled the parameters of natural areas. A list of the
macroinvertebrates collected at the three sampling stations within Sandia is in Table IV-50. As anticipated,
no fish were collected from sampling stations on Laboratory land.

Terrestrial Invertebrates. BRET conducted studies of terrestrial insects in both Cafiada del Buey
and Pajarito Canyon during 1991. Pit traps 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 Cafiada del Buey and Pgjarito
Canyon were ants and beetles. Data analysis indicate a higher species composition of insects within the
Pajarito wetlands than in Cafiada del Buey, which is a dry canyon. Nine families of beetles have been
identified from the Pajarito Canyon study area, while only three families have been identified within Cafiada
del Buey (Figure 1V-24).
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FigurelV-23. Locations of on-site aguatic invertebrate sampling stations in Sandia Canyon.
(Map denotes general location only.)

Reptiles and Amphibians. Populations of reptiles and amphibians within Cafiada del Buey and
Pajarito Canyon were monitored during 1991. The monitoring activities continued in Pgjarito Canyon
throughout 1992. Because water resources are limited in Cafiada del Buey, no amphibians were found.

Table 1V-51 identifies the reptile and amphibian species found within these two canyon ecosystems.

Birds/Raptors. Evaluation of raptor populations and raptor nest sites within Laboratory boundaries
continued during 1992. Birds of concern included the zone-tail hawk (Buteo albonotautus), Cooper's hawk
(Accipiter cooperii), and the Northern goshawk (Accipiter gentilis). Habitation for wintering Bald Eagle was
identified within the areas adjacent to the Laboratory.

Additionally, point-count surveys were continued in Caflada del Buey during 1992. The compilation by the
Pajarito Ornithological Survey was published in the Atlas of the Breeding Birds of Los Alamos County, New
Mexico (POS 1992).

Large mammals. BRET has not evaluated elk and deer populations 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 Cafiada 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 higher number of elk pellet groups in Pgjarito Canyon than in Cafiada del Buey and a
slightly higher number of deer pellet groups in Pgjarito Canyon than in Caflada del Buey. This indicates that
both species use the wetland more than the dry canyon.
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Table 1V-50. Aquatic Invertebrates Found at Three Sampling Stations in Sandia Canyon

Present at Present at Present at
Aquatic Invertebrate Station 1% Station 2b Station 3°
Order Diptera Yes Yes Yes
(Flies, Midges, and
M osquitoes)
Order Coleoptera No Yes Yes
(Beetles)
Order Ephemeroptera No No Yes
(Mayflies)
Order Trichoptera No No Yes
(Caddis Flies)
Order Hemiptera No No Yes
(True Bugs)
Order Plecoptera No No Yes
(Stoneflies)
Class Odonata No No Yes
(Damselfiles and
Dragonflies)
Class Oligocheata No No Yes
(Aquatic Earthworms)
Class Gordiacea No No Yes
(Hairworms)
Class Nematoda Yes Yes No
(Roundworms)

8Station 1 = Immediately below steam plant effluent discharge point.
bStation 2 = Immediately below the sanitary waste discharge point.
“Station 3 = Half mile down from any discharge point.

Small mammals. BRET initiated a study of the diversity and habitat requirements of small
nocturnal mammal species as related to NPDES wastewater outfalls. This investigation was designed to
determine which small mammal species are using habitats created by various hydrological conditions: (1)
artificially watered sites (NPDES outfalls), (2) natura streams, and (3) dry areas at elevations of 2,073 m
(6,800 ft) to 2,287 m (7,500 ft) with ponderosa pine overstory. An additional concern was whether the
artificially created (outfall) wet areas were similar to naturally created wet areas with respect to numbers and
types of nocturnal mammals.

BRET selected 13 sites: 3 dry natural sites, 7 outfalls (artificially watered sites), and 3 natural 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 natural areas. The similarity in species diversity at outfalls with natural stream
areas depended on the quantity of water entering the environment; those outfalls with historically high water
input (>2 gal./day) were most like natural 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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Figure IV-24. Comparison of numbers of beetles collected in a wet (Pgjarito) and a dry (Cafiada del Buey) canyon.

Table 1V-51. Reptile and Amphibian Species Captured in
Pajarito Canyon and Cafiada del Buey, 1992

Pajarito Canyon Caflada del Buey
Amphibians Amphibians
Tiger Salamander None
Chorus Frog

Red Spotted Toad
Spadefoot Toad

Woodhouse Toad

Reptiles Reptiles
Eastern Fence Lizard Eastern Fence Lizard
Manylined Skink Manylined Skink
Great Plains Skink
Whiptail

Short-horned Lizard
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Bats. BRET directed a quantitative survey of bat species inhabiting or foraging on Laboratory lands
was conducted between June 30 and July 5, 1992. The purpose of the study (1) to identify species of bats
inhabiting Laboratory lands, and (2) to determine if the spotted bat (Euderma maculatum), listed as
endangered by the NM Department of Game and Fish, was using Laboratory lands for foraging or roosting.
Euderma has 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, Pgjarito 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 midnight until dawn. Data recorded included species, sex, age, reproductive status, forearm length,
height, direction of flight, and time of capture. 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 Pagjarito Canyon, 22 bats from 10 species were caught. Forty-four bats from nine species were
captured over the pond at TA-16. Thirteen bats from five species were captured in Bandelier.

Table 1V-52. Bat Species Captured and Capture Rates during the Net Survey, by Study Site L ocation,

1992
Los Alamos Pgjarito Capture
Common Name Species Canyon Canyon TA-16 Bandelier Rate”
Pallid bat Antrozous pallidus X X 10.6
Big brown bat Eptesicus fuscus X 10.6
Silver-haired bat Lasionycteris noctivagans X 16.0
Hoary bat Lasiurus cinereus X X X 11.7
Cdlifornia myotis Myotis californicus X 4.3
Long-eared myotis Myotis evotis X X 74
Small-footed myotis Myotis leibii X X 53
Fringed myotis Myotis thysanodes X X 138
Long-legged myotis Myoatisvolans X X 74
Yuma myotis Myotis yumanensis X X 53
Western pipistrelle Pipistrellus hesperus X 11
Townsend's big-eared bat | Plecotus townsendii X 11
Brazilian free-tailed bat Tadarida braziliensis X X 53

aCapture rate is the percent of the total catch at all sites.

10. Community Relations Program (Patricia Trujillo-Oviedo, PA-3).

In 1992, the Laboratory's ER community relations program played an increasingly important role in
communicating with the public regarding environmental issues at the Laboratory. As part of the ER program,
several community relations activities were accomplished, including

* holding a series of public information meeting in Los Alamos, Santa Fe, and Espanola in May and
September;

 developing and distributing a quarterly publication providing updates on ER activities;

+ expanding the ER mailing list to 1,400 names, including names on official EPA and NMED mailing lists;

developing and presenting exhibits at community events in Los Alamos and Espanola and at environmental

conferences;

increasing the Speakers' Bureau's emphasis on environmental topics;

» meeting with several local neighborhood associations, the Los Alamos County Council, and the Los Alamos
County Administrator to address specific ER issues; and

» mailing out and collating responses to a DOE survey about ER and Waste Management issues.
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The Laboratory's Community Relations group (PA-3) was involved in several events in which the public
interacted with Laboratory staff. Among these events were

 around table discussion with 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 LANL-hosted public seminar with Daniel Ellsberg of "The Pentagon Papers' fame, also co-sponsored by
Our Common Ground; and

 apublic forum sponsored by the Los Alamos Committee on Arms Control and International Security to
discuss nuclear nonproliferation.

11. Working Group to Address Community Health Concerns.

The Working Group to Address 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 is composed of seven members from the Los Alamos community
and seven members from the Laboratory. There are two cochairs, one representing the community and the
other, the Laboratory.

Thirteen meetings of the Working Group were held during 1992. Topics of discussion included LANL TLD
monitoring and the incidence of thyroid cancer. At the May 20, 1992, meeting the Working Group asked the
Centers for Disease Control to prepare an independent study of historical radiation exposures in Los Alamos.
During 1992 the Working Group agreed to expand its charter to take a more 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 epidemiological study by the NM Health Department and concluded there was no immediate
cause for concern.

12. Waste Minimization and Pollution Prevention Awareness. (Pat Josey, EM-DO)

LANL's Waste Minimization and Pollution Prevention Awareness Program is a comprehensive and con-
tinual effort to systematically reduce the amount of waste generated at the Laboratory. The program is
designed to eliminate or minimize releases of pollutants to the environment from all aspects of the
Laboratory's operations hazardous chemical waste, TRU waste, low-level radioactive waste, radioactive liquid
waste, mixed waste, and sanitary and industrial wastes.

The Laboratory is committed to the Waste Minimization and Pollution Prevention Awareness Program; the
Laboratory Director's Policy emphasizes reduction or elimination of waste whenever and wherever possible.
The program uses Process Waste Assessments (PWAS) to identify generation problems and potential solutions,
Site Specific Plans (SSP) to identify waste minimization implementation requirements for each site, an
employment awareness plan that includes training and incentives for new ideas, and a data management plan
to track generation and minimization.

13. Environmental, Safety, and Health Training. (Shirley Fillas, HS-8)

The Laboratory maintains an extensive training program comprising ES&H courses coordinated by the
ES&H Training Section of the Risk Management Support Group (HS-3). In 1992, available training included
Radiation Protection for Occupational Workers, Lockout/Tagout for Affected Workers, and Occupational
Safety and Health Act (OSHA) Rights and Regulations. All new employees, contractors, affiliates, long-term
visitors, co-op students, and current employees working at sites governed by DOE Order 5488.20 were required
to take Genera Employee Training (GET), which consist of 17 training modules:

+ Facilities
e Quality Assurance
* ES&H Policy

e OSHA Rights and Regulations
* Fire Protection
e Industrial Hygiene
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L ockout/Tagout

Materials Control and Accountability
Classification

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 Hazardous Waste Generator for Temporary Storage; Hazardous Waste Operations (which 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 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 effluents 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 Facility
(LAMPF). In 1992, total radioactive air emissions increased by approxi-
mately 10%, which was mainly due to dlightly increased gaseous mixed
activation products released from LAMPF. Water effluent from the
liguid waste treatment plant is sampled to determine the release of
radionuclides. Total releases continued to decline in 1992. No
radioactive contribution in foodstuffs posed a threat to the health or
safety of the public. The maximum effective dose to a member of the
public from 1992 Laboratory operations was 6.1 mrem. The average
doses to individuals in Los Alamos and White Rock because of 1992
Laboratory activities were 0.12 and 0.11 mrem, respectively. These
doses are estimated to add lifetime risks of less than one chance in one
million to an individual's risk of cancer mortality.

A. Introduction

Many of the activities that take place at the Los Alamos National Laboratory (LANL or the Laboratory)
involve handling radioactive materials and operating radiation-producing equipment. A major component of
the Laboratory's Environmental Surveillance 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 apha, beta, and gamma. Each type of ionizing radiation has 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 artificialy produced or enhanced
sources. Naturally occurring sources are called background radiation and include naturally occurring gases
such as radon and naturally occurring elements such as uranium in regional rocks and soils. lonizing 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 the largest radiation dose to the
American public from artificially produced 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 Emissions

1. Air.

The radiological air sasmpling network at the Laboratory is designed to measure environmental levels of
airborne radionuclides that may be released from Laboratory operations. Plutonium, americium, and uranium
are released in microcurie amounts as a result of Laboratory operations. Tritium is released in curie amounts.
Radioiodine and noble gases are released from facilities performing fission product chemistry, and medical
isotope preparation and research reactors. The Laboratory also releases radionuclides that emit beta and
gamma radiation from LAMPF at TA-53 and from the Omega West Reactor at TA-2.

Radioactive airborne emissions are monitored at 88 Laboratory discharge locations. These emissions con-
sist primarily of filtered exhausts from glove boxes, experimental facilities, operational facilities (such as
liquid waste treatment plants), a nuclear research reactor, and a linear particle accelerator at LAMPF. Some
emissions receive treatment before discharge, such as filtration for particulate matter and catalytic conversion
and adsorption for activation gases. The quantities of airborne radioactivity released depend on the 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 LAMPF. The amount released for the entire year was 71,950 Ci
(2,662,150 GBq) of air activation products (gases, particles, and vapors) from all Laboratory 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-lives in parentheses) were c
(19.5 s), *c(20min), ®N (10 min), N (7. 14 s), 0 (719, ®0 (123 s), and 'Ar (1.83 h).
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 D-16.
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FigureV-1. Summary of tritium releases (airborne emissions and liquid effluents).
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FigureV-2. Summary of plutonium releases (airborne emissions and liquid effluents).
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Figure V-3. Airborne activation product emissions (principally 10C, He, 12N,16N, 140, 0, 41Ar)
from the Los Alamos Meson Physics Facility (TA-53).
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Table V-1. Airborne Radioactive Emissions from
Laboratory Operations in 1992° (in Curies)

Radio-
nuclide TA-2 TA-3 TA-15":l TA-16 TA-21 TA-33 TA-35
3. b 2 -2 +2 +2 -1
H 1.15 +10 6.28 +10 4,29 +10 3.18 +10 1.00 +10
10
C
11
C
13
N
16
N
14
(e}
15
O
32
P
41 2
Ar 140 +10"
C -6 -8
MFP 842 +10 240 +10
234 -4
U 6.12 +10
235 -4 -5 5
U 1.39 +10 3.20 +10 520 +10
238 -5 -3
) 592 +10 165 +10
d -6 -7 -7
Pu 273 +10 8.70 +10 3.58 +10
e
PNVAP
Radio-
nuclide TA-41 TA-43 TA-48 TA-50 TA-53 TA-54 TA-55 Totals
3 b +2 +1 +2 +3
H 292 +10 421 +10 1.02 +10 1.30 +10
10 +3 +3
C 2.80 +10 2.80 +10
11 +4 +4
C 128 +10 128 +10
13 +3 +3
N 952 +10 952 +10
16 +3 +3
N 1.08 +10 1.08 +10
14 +3 +3
(e} 1.06 +10 1.06 +10
15 + +4
O 443 +10 443 +10
32 -6 -6
P 941 +10 941 +10
41 +2 +2
Ar 250 +10 3.90 +10
C -3 -6 -3
MFP 2.74 +10 357 +10 275 +10
234 -4
U 6.12 +10
235 -7 -4
U 417 +10 2.23 +10
238 -3
U 1.71 +10
d -6 -7 -8 -6 -5
Pu 6.72 +10 550 +10 1.00 +10 112 +10 124 +10
e -2 -1 1
PIVAP 3.79 +10 7.33 +10 7.71 +10

“For dose calculation purposes, emissions from bath TA-15 and TA-36 are conservatively considered to be

released from TA-15; however, 54% of the234U, 235U, and 238

TA-36.

U emissions are from TA-15 and 46% are from

b1992 tritium releases from TA-16, TA-21, TA-41, and TA-53 were 81.7%, 12.75%, 0.5%, and 100% tritium

OXIde respectively. All remaining tritium releases were of elemental tritium.
‘MFP = Mixed Flssozré 8Prod12{;):§t)s2 s a1
Pluton|um includes ~"Pu, Pu, © " Pu, and ?**Am.

19P/VAP Parnculgtze/vapor activation products. These include 29 rad|onucI|des at TA-53 dominated by

Hg, Be and “"Br, and 20 radionuclides at TA-48 dominated by Se and "'Br. Individual radionuclide

totals for 1992 emissions are shown in Table V-2.
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Table V-2. Detailed Listing of Activation Products from
Laboratory Operationsin 1992 (in Curies)

Mixed L ocation
Activation
Products Radionuclide TA-2 TA-53 TA-48
Particul ate/V apor ZAs 8.69 + 107,
(PIVAP) 74As 2.56 + 10
7As 5 1.34+10
77Be 245 + 10_3 -
82Br 2.30 + 10_2 1.69 + 10
- Br 1.16 + 10 3
sscd 5 3.34+10 .
57Co 1.03 + 10_5 2.73 + 10_5
58Co 3.79 + 10_5 577 + 10_6
60Co 2.62 + 10_6 8.45 + 10
51Co 440 + 10_5
68Cr 8.78 + 10 4
146 Ga 4 572 +10
1536d 8.16 + 10 =
68Gd 9.05+10 4
197 Ge 3 7.10 + 10
197mHg 2.70 + 10_1 4
203Hg 6.79 + 10 4 5.24+10
Hg 1.29 +10
131 -5
172I 1.31 + 10_5 "
173Lu 5.86 + 10 4 3.12 +10
52Lu 5.88 + 10 4
54Mn 2.78 + 10_5 _4
22Mn 4,55 + 10_6 1.33+ 10
24Na 531+ 10_3
185 Na 9.42 +10 1
1 4303 2.10 + 10_5
183Pm 450 + 10_5 4
46Re 1.94 + 10_6 3.36 + 10
47Sc 7.35+ 10_3
7580 1.07 + 10_5 -
Se 7.21 + 10 1.20 + 10
182 -6
202Ta 4,06 + 10 4
168TI 121+ 10_6
172Tm 5 3.38+10
48Tm 5.09 + 10 4 "
Vv 4,05+ 10 477 + 10
127 -5
169Xe 1.88 + 10 "
41Yb ) ) 1.82 + 10
Gaseous/Mixed 10Ar 1.40 + 10 2.50 + 103
(G/IMAP) 11C 2.80 + 104
13 1.28 + 103
16N 9.52 + 103
1 4N 1.08 + 103
150 1.06 + 10 B
(@] 443 + 10
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Table V-3. Comparison of 1991 and 1992 Releases of

Radionuclides from Laboratory Operationsal
Airborne Emissions

Activity Released Ratio
Radionuclide Units 1991 1992 1992:1991
‘3’5| Ci 4,716 1,298 03
P uCi b 17 9 05
Uranium pCi 336 242 0.7
Plutonium uCi 37 12 0.3
Gaseous mixed activation products Ci 57,431 71,950 13
Mixed fission products UCi 1,096 275 0.3
Particulate/vapor activation products Ci 021 0.73 4.2
Spallation products Ci <0.1 <0.1 10
Total Ci 62,147° 73,248 11
Liquid Effluents
Activity Released (mCi Ratio
Radionuclide 1991 1992 1992:1991
°H 10,600 10,630 10
Sess e Dy 124 17 01
»ES 67 05 0.01
U 0.07 0.05 0.7
2382392 %Pu 13 0.7 05
Am 11 0.3 0.3
Rounded Total 10,800 10,650 0.99

®Detailed data are presented in Tables V-1 and V-2 for airborne emissions and Table 1V-26 for

bquuid effluents.

Does not include dynamic testing.
Number presented in Environmental Surveillance at Los Alamos during 1991 has 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 uCi.

Airborne tritium emissions continued to decrease fromthe 4, 716 Ci (174, 500 GBq) released in 1991
tol, 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 28U) is dis-
persed by experiments that use conventional high explosives. About 493 kg (1, 085 1b) 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. Limited experimental data show that no more than about 10% of the depleted 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
Regulatory 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 of Radioactive Elements
Released by Dynamic Experiments

Fraction Annual Average
Released Concentration
1992 0 me e e emmeeeee-aa-- Applicableb

Element Total Usage (%) (4 km)? (8 km)? Standard
Uranium 492.8 kg 10 6+ 10% pg/m® 2+104 9 ug/m?®
24 1.54 + 10° Ci 10 2+10Y uCiimL  6+10° 9+ 10" pci/mL
2 2.66 + 10° Ci 10 3+10% puciimL 1+10® 1+ 10" pciimL
238 1.65 + 10" Ci 10 2+10° ucirmL 7+10Y 1+ 10% pciimL

aDistance downwind.
DOE (1981).

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 Noncom-
pliance with 40 CFR 61, Subpart H, specifically:

1. Every release source from an operation that uses radionuclides has not been evaluated using the approved
Environmental Protection Agency (EPA) computer model to determine the dose received by the public, as
required by 40 CFR 61.93(a).

2. DOE has failed to comply with 40 CFR 61.93(b)(4) because it has not determined each release point that
has the potential to deliver more than 1% of the effective dose equivalent (EDE) standard.

3. The facility has 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 has 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 has not calculated the
highest EDE in accordance with the regulations cited above.

As aresult of the Notice of Noncompliance, the DOE is currently negotiating a Federal Facilities Com-
pliance Agreement (FFCA) with EPA Region 6. The FFCA will include schedules that the Laboratory will
follow to come into compliance with the Clean Air Act. A draft FFCA was submitted by DOE Los Alamos
Area Office (LAAO) to the EPA on March 12, 1992.

2. Water.

In recent years, treated effluents 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 a
total retention, evaporative lagoon. In 1992, there were no releases from the TA-21 plant or the TA-53 total
retention lagoons.

Total activity released in 1992 (about 10.7 Ci) was dlightly 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.
Effluents 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.

V-7



Los Alamos National Laboratory
-------------------- Environmental Surveillance 1992 R

3. Unplanned Releases.

a. Airborne Radionuclide Releases. On March 25, 1992, 0.045 uCi of 42p,, 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
0.0001 mrem. Potential doses from this and from all other airborne releases were calculated using an atmo-
spheric 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 of 9.9 uCi of 2821, 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 mrem.

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),
"“as (1.1 mCi), se (1.8 mCi), and 8ce ®Ga (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 uCi 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 Liquid Releases. On September 18, 1992, a drum containing scintillation vias

(containing xylene, tritium, and 14C) stored at TA-54, Area L, 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 LAMPF 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 heat secondary sump water directly, and thus, to transfer heat to the primary coolant via
reverse convective heat transfer in the cooling tower. A number of tests were performed with the boiler
operating to determine the temperature 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.

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 al primary piping not associated with either
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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 Department (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 207 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 the deep
pool. On February 16, 1993, the reactor and surge tank levels were pumped down by removing 8,000 gal. of
water to TA-50 for temporary storage. This isolated the inlet line, delay line, and the reactor tank for leak
testing.

On February 17, 1993, the delay line was found to show fluid loss while the other two segments were leak-
free. The outlet and inlet lines were pumped to the TA-50 storage tanks. Release of tritiated water to the
environment ceased. The EPA and NMED were notified that the leak had ceased on February 18, 1993.

C. Radiological Doses

1. Introduction.

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
term means the hypothetical whole-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 the 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 has a weighting factor of 0.12, gives an effective dose that is equivalent to (100 +
0.12) = 12 mrem.

Standards exist which limit the maximum effective dose to the public. The DOE's public dose limit (PDL)
is 100 mrem/yr EDE received from al pathways, and the dose received by air is restricted by the EPA's
effective dose standard of 10 mrem/yr (Appendix A). These values are in addition to those from normal
background, consumer products, and medical sources. The standards apply to locations of maximum probable
exposure to an individual in an off-site, uncontrolled area.

2. Methods for Dose Calculations.

a. Introduction. Annual radiation doses are evaluated for three principal exposure pathways. external
exposure (which includes exposure from immersion in air containing photon-emitting radionuclides and direct
and scattered 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 actualy is present. 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 federal agencies to determine radiation doses (DOE 1991, NRC 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 Com-
mission on Radiological Protection (ICRP 1979).
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Dose conversion factors for inhalation assume a 1 um diameter median aerodynamic activity, as well as
the lung solubility category that will maximize the EDE (for comparison with DOE's 100 mrem/yr PDL) if
more than one category is given. Similarly, the ingestion dose conversion factors are chosen to maximize the
EDE if more than one gastrointestinal tract uptake is given (for comparison with DOE's 100 mrem/yr PDL for
all pathways).

These dose conversion factors give the 50 year dose commitment for internal exposure. The 50 year dose
commitment is the total dose received by an organ during the 50 year period following the intake of a
radionuclide that is attributable to that intake.

External doses are calculated using the dose-rate conversion factors published by DOE (1988c) (Table D-
18). These factors give the photon dose rate in millirems per year per unit radionuclide air concentration in
microcuries per cubic meter. If these factors are not available in DOE 1988c, they are calculated with the
computer program DOSFACTOR Il (Kocher 1981).

Annua EDEs 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 program 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 (TLD) measurements are used to
estimate external radiation doses.

The TLD measurements are corrected for background to determine the contribution to the external radiation
field from Laboratory operations. Background estimates at each site, which are based on historical data,
consideration 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 Laboratory 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 considered: (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 cm (9 in.) cadmium-hooded, polyethylene spheres. At on-
site locations at which above background doses were measured, but at which public access is limited, dose
estimates are based on a more realistic estimate of exposure time.

c. Inhalation Dose. Annual average air concentrations of 3H, 28Pu, 2%24py, uranium (<*u, ©°U,

238U), and 2**Am, determined by the Laboratory's air monitoring network, are corrected for background by
subtracting the average concentrations measured at regional stations. The net concentration is reduced by
10% to account for indoor occupancy. These net concentrations are then multiplied by a standard breathing
rate of 8,400 m*/yr (ICRP 1975) to determine total adjusted intake via inhalation, in microcuries per year, for
each radionuclide. Each intake is multiplied by appropriate dose conversion factors to convert radionuclide
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 radionuclide. The dose calculated for inhalation of H is
increased by 50% to account for absorption through the skin.

This procedure for dose calculation conservatively assumes that a hypothetical individual is exposed to the
measured 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
site.

Organ doses and EDEs are determined at all sampling sites for each radionuclide. A final calculation sums
all radionuclides 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
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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 (Table D-17).

Doses are evaluated for ingestion of 3H, %S, 37Cs, uranium, 2%pu, and 23%2%%py in fruits and vegetables; *Sr,
187Cs, uranium, 2%8Py, and 22%°py in fish; and °H, "Be, ?Na, **Mn, %Co, 8Rb, 1¥"Cs, and uranium in
honey.

3. Estimation of 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 Radi-
ation 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 1975b). 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. 05mSv) 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 alow 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
19874). 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 22Rn and its decay products. The 22°Rn is produced by 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 ??Rn 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 recommended by the NCRP
(1984, 19874a).

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

Average Dose to
Near by Residents

Collective Dose to

Maximum Dose to Population within 80 km

an Individual® Los Alamos  White Rock of the Laboratory
Dose 6.1 mrem 0.12 mrem 0.11 mrem 1.4 person-rem
Location Residence north Los Alamos White Rock Area within 80 km
of

of TA-53 Laboratory
Background 340 mrem 340 mrem 327 mrem 72,000 person-rem
DOE PDL 100 mrem + + +
Percentage of 6.1% 0.12% 0.11% +
PDL

Percentage of Background 1% 0.03% 0.03% 0.002%

#Maximum individual dose is the dose to any individual at or outside the Laboratory where the highest dose
rate occurs (the location of the maximum exposed individual [MEI]). 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 average EDE, per person, of
53 mrem/yr (0.53 mSv/yr) (NCRP 1987a). This estimate includes doses from both x rays and
radiopharmaceuticals.

b. Doses to Individuals from External Penetrating Radiation from Airborne Emissions. The major
source of external penetrating radiation from LANL operations has been ai r bor ne em ssi ons
from LAMPF. Nuclear reactions with air in the target areas at LAMPF (TA-53) cause the formation of air
activation products, principally *C, N, #O, and °0. These isotopes are all positron emitters and have
20.4-minute, 10-minute, 71-second, and 122-second half-lives, respectively. Neutron reactions with air at the
Omega West Reactor (TA-2) and LAMPF aso form #Ar, which has a 1.8-hour half-life.

The radioisotopes 'C, 3N, 0, and *°0 are sources of photon radiation because of the formation of two 0.511-
MeV photons through positron-electron annihilation. The 1O also emits a 2.3-MeV gamma with 99% yield.
The “Ar 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 the maximum dose from LAMPF operations. LAMPF airborne emissions in 1992 were 125%
of the emissions in 1991. This increase occurred primarily because of the longer LAMPF operating schedule
in 1992. However, the measured off-site dose during 1992 was less than the 3 mrem/yr (0.03 mSv/yr) detection
limit of the LAMPF monitoring network. As a result, the EDE to the maximum exposed individual from 1992
Laboratory operations was not determined using environmental TLD results. The maximum off-s