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PREFACETO
THE DEPARTMENT GF ENERGY
LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL SURVEY FINAL REPORT

This Report contains the results of the U.S, Department of Energy (DOE)
Environmental Survey at the Los Alamos Natlonal Laboratory (LANL) in Los Alamos,
New Mexico. It includes the final findings of the on-site assessment of
environmental problems and areas of environmental risk, and the final risk-based
ranking of those problems, Information presented [n this Report is based on data
collected during the on-site assessmentin March and April 1987,

The LANL Survey is a portion of a larger, comprehensive program of Environmaental
Surveys conducted at 36 major DOE operating facilities. The Environmental Survey
Program was one of several initiatives, announced on September 18, 1985, by then
Secretary of Energy John S. Herrington, to strengthen the Enviranment, Safety and
Health (ES&H) programs and activities within DOE, It Is fundamentally an internal

DOE management tool designed to facilitate long-range planning and efficlent
allocation of limited resources.

The purpose of the Program is to identify, via "no fault” baseline Surveys of all the
Department's major operating facilities, environmental problems and areas of
environmental risk, and then to rank the identifled problems based on risk, Because
the Survey is a “no fault” environmental assessment rather than an audit, it is not
intanded to identify specific Instances of noncompliance or to analyze
environmental management practices. Such incidents and/or management practices

are used, howevaer, as a means of identifying existing and potential environmental
problems.

Another purpose of the Survey is to develop a baseline of environmental
infarmation which allows DOE to measure and validate future environmental
performance at its facilities, It can also be used to establish priorities, using the

background information, for ongoing and future environmental audit programs
within DOE,
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The Environmental Survey Program has been managed by the Office of
Environmental Audit (EH-24) under the Assistant Secretary for Environment, Safety
and Health (EH-1), The Program has consisted of three major aspects -- on-site
assessments, sampling and analysis, and prioritization. It has been conducted in
accordance with the protocaols and procedures set forth in the DOE Environmental
survey Manuyal (DOE/EH-0053, August 1987), Areas of technical specialty covered in
the Survey are related to environmental media, including air, surface water,
groundwater, and soil; and non-media environmental issues, including waste
management, toxic and chemical materials, radiation, environmental quality
assurance, and inactive sites and releases,

The on-site assessments were implemented using five teams, each consisting of from
4 to 19 outside experts in the technical areas described above, led and managed by a
Team Leader and Assistant Team Leader from EM-24. The investigations were

conducted to identify environmental problems and risks, which were defined to
include the following:

e  pollutants or contaminants in the air, surface water, groundwater, or soll
resulting from DOE operations that pose or may pose a hazard to human
health or the environment; and

® conditions at DOE facilities that could potentially cause the refease of
pollutants ar contaminants to the environment in a manner that may pose a
hazard to human health or the environment,

The raesults of the on-site assessment for LANL were included In the Loy Alamoy
Nationgl Labgratory Envirgnmental Survey Preliminary Report (DOE/EH/OEV-12-P,
lanuary 1988). This document included both a baseline description of the technical
areas covered in the Environmental Survey as well as preliminary findings of existing
or potential environmental problems.

Subsequent to on-site activities, sampling and analysis (S&A) was conducted by DOE
national laboratories based on plains developed by the Survey teams, The 584 effort
was designed to confirm the presence or absence of contamination rather than to
fully characterize the nature and extent of contamination. Results were used to
assist the Survey team in filling data gaps associated with findings, in further
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defining the existence and magnitude of Identifled environmental problems, and in
mare effectively evaluating risk, The S&A data base is maintained by EG&G Idaho's
Data Applications Unit at the Idaho National Engineering Laboratory.

In addition to S&A, technical review comments on the Preliminary Report were
recelved fror the sites and/or DOE Field (formerly Operatlons) Offices, A follow-up
site visit to LANL was also conducted in June 1989, more than 2 years after the on-
site assessment, to observe the corrective actions made to date on Survey findings,
The results of S&A, technical review comments, and follow-up visit observations
were used to revise the Preliminary Report findings, The resulting Final Survey
Findings as well as any closed Preliminary Survey Findings are presented in Section
8.0 of this Repart. It should be noted that corrective actions taken by the site
subsequent to the follow-up visit are not reflected in the Final Survey Findings,

The third portion ot the Environmental Survey involved the risk-based ranking of
environmental problems identified during the on-site assessments. This was
accamplished (n two major phases -- Mechanistic and Judgmental. The Mechanistic
Phase included the aggregation of Survey findings Into ranking units {(groups of
findings consisting of similar environmental problems, environmental settings, or
institutional concerns); developing data associated with the ranking units, including
S&A results, for input to the Multimedia Environmental Pollutant Assessment System
(MEPAS) model; and running the MEPAS model, The MEPAS mode! is described In
Supplgmental Mathematical Formulas: The Muitimedia Environmental Pollutant
Assessment System (MEPAS) (Pacific Northwest Laboratory, PNL-7201, 1989), The
Judgmental Phase involved integrating the MEPAS model results [the Hazard
Potential Index (HP1)] for each ranking unit with 12 other public health and
anvironmental degradation criteria as part of the Risk Information System (RIS) to
yield an overall risk group for each ranking unit. In some cases, ranking units were
not amenable to MEPAS modeling because they did not deal with public health
issues. For these ranking units, evaluation was based on the environmental
degradation criteria of RIS. RIS is further described in Analysis of Health Impact

Inputs to the U.S. Department of Enerqy's Risk Information System (Pacific
Northwest Labaoratory, PNL-7432, 1990).

Preliminary results of the risk-based rankings for DOE's 16 weapons production
facilities were published in the Environmental Survey Preliminary Summary Report
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of the Defense Production Facilities (DOE/EH-0072, September 1988), That
document was prepared in response to the high degree of public interest in
environmental problems at DOE's defense production sites. However, the
preliminary rankings in that report were represented only by the HP), and did not
incorporate S&A, site accuracy review comments, or the 12 other public health and
environmental degradation criteria of the RIS, Rankings for LANL were included in
the Preliminary Summary Report.

Since the publication of DOE/EH-0072, ranking units for all 36 DOE facilities in the
Environmental Survey Program have been considered and, where appropriate, have
been developed and modeled using MEPAS, S&A results and site comments have
been incorporated into the ranking units and modeling Input parameters, where
applicable, and RIS has been applied to the MEPAS model outputs, The final
integrated RIS risk-based ranking results for each LANL ranking unit are presented In
Section 2.0 of this Report; the final ranked results for individual RIS criterla,
including HP), are presented in Sections 3.0 and 4.0, These resulty are based on
information collected during the on-site assessment and during the 1989 follow-up
visit. They do not reflect corrective actions taken by the site subsequent to the
follow-up visit. However, sites have provided updates of the regulatory aspects and
status of each of the ranking units as of 1990, which are presented in Section 6.0,

Subsequent to the time of the on-site Environmantal Survey and the 1989 follow-up
visit, several DOE Headquarters programs, including the Environment, Safety and
Health Tiger Team Assessments and the Environmental Restoration and Waste
Management Five-Year Plan, have been initiated. These programs are further
identifying environmental problems and ensuring implementation of corractive
actions for those problems,




1.0 INTRODUCTION TO LOS ALAMOS NATIONAL LABORATORY

1.1 Site Setting and Mission

This section describes the environmental setting and mission of the Los Alamos
National Laboratory (LANL), It is based on information collected during the on-site
Environmental Survey in March and April 1987, LANL is located on a 28,186-acre site
in north-central New Mexico, The laboratory s approximately 25 miles northwest of
Santa Fe, New Mexico (see Figure 1.1). The primary mission of the LANL is nuclear
weapons research and development. Other current programs include magnetic and
inenial fusion, nuclear fusion, nuclear safequards and security, and laser separation.,
The LANL has been in operation since 1943,

Los Alamos County is a small incorporated county located in north-central New
Mexico on the Pajarito Plateau between the Jemez Mountains to the west and the
Rio Grande Valley to the east. Los Alamos County is 60 miles north-northeast of
Albuquerque and 25 miles northwest of Santa Fe, Within the county are the LANL
and two adjacent communities, Los Alamos and White Rock. The LANL also occupies
a small portion of Santa Fe County. Sixteen drainage areas, with a total of 52,500
acres, pass through or start with the LANL site. Streamflow in these canyons is
intermittent. Springs on the flanks of the Jemez Mountains supply base flow into
the upper reaches of some canyons. The amount of water is insufficient to maintain
surface flows across the LANL site hefore depletion. Runoff from heavy
thunderstorms or heavy snowmelt reaches the Rio Grande several times a year. The
main aquifer in the LANL area is located within the Tesugque Formation beneath the
entire plateau and Rio Grande Valley. The lowest part of the Puye Conglomerate
and the Tesuque Formation are within the main aquifer beneath the central and
waestern portions of the plateau. The depths to water below the mesa tops range
from 1,200 feet along the western margin of the plateau to about 600 feet along the
eastern part.

Los Alamos has a semiarid, temperate mountain climate, Average annual
precipitation is nearly 18 inches, Forty percent of the annual precipitation occurs
during July and August in the form of thunderstorms. The rest of the precipitation is
from winter storms. Surface winds in Los Alamos often vary dramatically with time
of day and with location because of the complex terrain, With light, farge-scale
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winds and clear skies, a distinct daily wind cycle often exists, A light southeasterly to
southerly upslope wind occurs during the day. During the night, a light westerly to
narthwesterly drainage wind occurs. On the whole, the predominant winds are
southerly to westerly over Las Alamas County,

1.2 Summary of Survey Findings and Disposition

The Survey for the LANL includes 36 Category Il and Il findings. Section 8.0 of this
Report includes all LANL Final Survey Findings; completa versions of active findings

are included in Section 8.1, and summaries of closed findings are included in Section
8!20

Two of these findings were not ranked as they were beyond the focus of the
prioritization: one because it represents a compliance issue and the other because it
dealt with worker safety, These findings are summarized in Section 5.0 of this
Report,

The remaining 34 findings are grouped into 18 ranking units (Table 1.1), all of which
were evaluated using the risk-based Multimedia Environmental Pollutant
Assessment System (MEPAS) model. This mode! s described in Supplemental
Mathematical Formulay: The Multimedia Environmentai Pollutant Assessment
System (MEPAS) (Pacific Northwest Laboratory, PNL-7201, 1989). Fileen of these
ranking units represent existing or suspected environmental problems and are
discussed in Section 3.0 of this Report. Three represent situations that may represent
potential future environmental problems, These ranking units involve the potential
for uncontained releases from nonradioactive aboveground tanks, polychlorinated
biphenyl (PCB) transformers, and product drums, and are discussed in Section 4.0 of
this Report. None of the ranking units deal with environmental problems which
MEPAS cannot address. The locations of the 18 ranking units are shown on Figure
1.2. The integrated summary ranking of all LANL ranking units, using the U.S.
Department of Energy's Risk information System (RIS}, is presented in Section 2.0, A
discussion of each ranking unit, including the method and results of MEPAS
modeling, where applicable, is presented in Section 6.0; qualifiers to the risk-based
MEPAS modeling are presented in Section 7.0,
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TABLE 1.1
LANL RANKING UNITS

Location on

Ranking Unit Name Flqure 1.2

EXISTING OR SUSPECTED ENVIRONMENTAL PROBLEMS

Sediment Contamination in Canyons

Former Liquid Disposal

Firing Sites

Landfills and Burn Pits

Technical Area 1

Sediment Contamination from Outfalls

Past Liquid Releases

Open Dumps and Boneyards

Potentially Inadequate Decontamination

and Decommissioning

AreaP

Technical Area 54

Technical Area 33 Marshy Area

Potential for Releases from Radioactive Waste Tanks
Potential for Releases from Underground Storage Tanks
Potential Leaks fram Abandoned or Removed
Underground Storage Tanks M
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SITUATIONS THAT MAY REPRESENT POTENTIAL FUTURE ENVIRONMENTAL
PROBLEMS

. Potential for Future Releases from Product Drums J

(] Potential for PCB Releases from Transformers H
o Potential for Future Releases from Nonradicactive
Aboveground Tanks G
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LEGEND
(] Technical Area

Lot Alamos
Towniits }"'- - e -

Sosle, Miles

APPROXIMATE LOCATIONS OF
RANKING UNITS FOR
LOS ALAMOS NATIONAL LABORATORY
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2.0 RISK INFORMATION SYSTEM RANKING RESULTS

The U.S. Department of Energy's (DOE's) Risk Information System (RIS) generates a
risk-based score for each existing or potential environmental problem included In
the Environmental Survey. RIS cansists of 13 individual iInput criteria, 10 of which are
measures of risk to public health and 3 of which are measures of environmental
degradation. RIS is further described in Analysis of Health Impact Inputs to the U.§.

Department of Energy's Risk Information System (Pacific Northwast Laboratory, PNL-
7432, 199U). Each of the 13 criteria and thelr results for the Los Alamos Natlcnal
Laboratory (LANL) are discussed in Section 3.0, These results are based on
information collected during the on-site assessment and during a follow-up visit In

1989, They do not reflect corrective actions taken by the site subsequent to the
follow-up visit.

This section examines the integrated RIS ranking results for the environmental
problems at the LANL, which are based on the judgments of the Integration Panel, a
group composed of environmental managers from throughout DOE, The ranking is
discussed after a brief review of the risk criteria that the Integration Panel felt
should most heavily influence the RIS score,

2.1 Summary of Integration Panel Concerny

The integrated ranking of environmental problems at each DOE facility reflects the
judgments made by the Integration Panel in weighting the importance of the 13 risk
criteria in the RIS. The Panel determined which risk factors should most influence
the ranking unit's final score. Forinstance, the Panel gave greater weight to human
health risks than to potential environmental degradation, reflecting a high degree
of concern with protecting public health; nevertheless, the Panel snught to give
sufficient emphasis to potential environmental degradation to ensure that this
factor had asignificant effect on the final ranking.

Within the health risk category, the Panel gave significantly greater emphasis to
current and near-term risks than to long-term risks, and greater emphasis to ranking
units at which critical data were based upon measured or monitored values, as
opposed to conservative assumptions. In addition, the Panel weighted equally risks
to maximally exposed individuals and risks to the total exposed pepulation. This




decision reflected the Panel's concern that the ranking sufficiently account for both
the severity of risks to any one individual and the extent of risks to the population as
a whole. For both population and individual risk, however, the Panel drew sharp
distinctions concerning the magnitude of risk, giving strong emphasis to Level 5 risks
(i.e., highest assigned level) and progressively less emphasis to lower risk levels (see
Sections 3.1.1and 3.1.2).

In its evaluation of risks to maximally exposed Individuals, the Panel's judgments
changed depending upon the time period projected for the onset of significant
exposures. For ranking units at which risks are considered current or near-term, the
Panel gave greater emphasis to risks to the modeled receptor than to the
hypothetical receptor at the site boundary, For ranking units at which risks are
considered long-term, however, the Panel gave equal emphasis to these criteria,
reflecting the belief that the hypothetical exposure scenario rapresents an
increasingly realistic measure of risk in later years, The Panel also gave slightly
greater emphasis to carcinogenic risks than to non-carcinogenic risks, Finally, In
comparisan to the other individual risk measures, the Panel gave relatively little
emphasis to the loss of institutional control criterion, but did give this factor slightly
greater emphasis for ranking units identified as long-tarm risks.

In its evaluation of risks to the total exposed population, the Panel chose to rely
exclusively on the multiple contaminant - discounted Hazard Potential Index (HP1},
This decision reflected the Panel's belief that tha ranking of problems, to the extent
the data allow, should take into account risks from all contaminants, The decision
also reflects the Panel's belief that the ranking should give greater emphasis to
health effects estimated to occur within the first 70 years, as opposed to effects that
the Multimedia Environmental Pollutant Assessmant System (MEPAS) projects may
occur centuries from now,

The Panel's judgments concerning the criterla that describe potentlal environmental
degradation in several ways parallel those made for the health risk criteria, The
Panel again gave greater emphasis to current than to near-term risks, and greater
emphasis to near-term than to long-term tisks, In addition, the Panel assigned
progressively greater weight to situations in which contaminants are considered
more likely to reach a sensitive environment, Finally, the Panel gave greater welght
to ranking units that threaten to affect sensitive environments of global or natlonal
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importance {e.g., the ozone layer, national parks) than to environments of state or
regional importance, but in general made relatively moderate distinctions among
the sensitive environment categories,

2.2 Integrated Ranking for the LANL

2,21 Description of RIS Risk Groups

The RIS integrated score for each ranking unit is based on the scores for each of the
13 componaent criteria and the relative importance assigned to each criterion by the
Integration Panel. Because these scores synthesize the Integration Panel's subjective
assessment of the importance of many risk factors, they do not describe risk in an
absolute sense. !nstead, the scores are a unitless indicator of the priority the Panel
would give each problem in establishing a risk-based ranking. As an integrated
measure of relative risks, the scores provide a means of ranking environmental
problems that otherwise could not be compared on a consistent basis. However,
recognizing the importance of interpreting RIS scores in a way that relates them to
more commonly used measures of absolute risk, DOE's Integration Panel divided the
scores into five general categories. These categories represent groups of ranking
units that share common attributes and, in the Panel’s judgment, pose similar risks,
The characteristics of each of these groups are described below.

Risk Group 5 includes the ranking units that, in the Panel’s estimation, present the
highest risk. All of these ranking units exhibit the following characterisitics:

o thetime period projected forinitial health risks is current; and

® the level of one or both of two criteria given significant weight by the
Panel -- the multiple contaminant - discounted population HPI Group and

the maximum exposed individual (ME)) risk to the modeled receptor -- is
five,
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Risk Group 4 includes all ranking units not included in Risk Group 5 that exhibit the
following characteristics:

e current health risks and a level of four on the multiple contaminant -
discounted population HPI Group or modeled receptor MEI risk; and

e health risks projected within 70 years and a level of flve on the multiple
contaminant - discounted population HPl Group or modeled receptor ME|
risk; or health risks projected within 70 years and a leve! of four on both
the multiple contaminant - discounted population HPI Group and
modeled raceptor ME! risk, accompanied by a relatively high subscore for
potential environmental degradation,

Risk Group 3 includes:

all remaining ranking units that combine a current time of arrival for
health risks with a level of three on the multiple contaminant -
discounted population HPI Group or modeled receptor ME| risk;

other units identifled as current health risks with a level of less than three
on the rultipie contaminant - discounted population HPI Group and
modeled receptor ME| risk, bhut with relatively high levels on other factors
(e.g., a level of four for risk to the hypothetical receptor at the site
boundary, or a relatively high potential environmental degradation
score);

ranking units that are projected to pose no potentlally significant health
risks until 71 to 7,000 years from the present, but which receive relatively
high potential environmental degradation scores; or

several ranking units that are projected to pose health risks within 40
years and that have a level of three or more on the multiple contaminant
- discounted population HP! Group, modeled receptor ME!I risk, or
hypothetical boundary receptor ME| risk,
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Risk Group 2 encompasses:

all remaining ranking units identified as potential current health risks,
These ranking units have levels of one or two on the multiple
contaminant - discounted population HPI Group and modeled receptor
ME] risk; or

other ranking units where the onset of significant health risks, if any, is
projected to orccur in later periods, and where scores for potential
environmental degradation are relatively moderate or low,

Risk Group 1 contains the lowest-ranked envircnmental problems. The primary
characteristics of these ranking units are as follows:

222

no significant health effects are anticipated for at least 70 years., With
few exceptions, the designated time of arrival for all ranking units is
either 71 to 7,000 years or beyond 7,000 years;

relatively low health risks., With some exceptions, the ranking units have
levels of less than three for the multiple contaminant - discounted
population HP| Group and modeled receptor ME! risk; and

relatively low potential environmental degradation scores,

RIS Risk Group Results

The RIS ranking results indicate significant variability in the risks posed by the 18
ranking units at the LANL, Of the 15 ranking units considered existing or suspected
enviranmental problems, Table 2.1 shows that the scoring system placed 5 ranking
units in Risk Group 3, 6in Risk Group 2, and 4 in Risk Group 1. Asshown in Table 2.2,
of the three ranking units classified as presenting potential future environmental
problems, one was classified in Risk Group 3 and twe had scores placing them in Risk
Group 2. It is noteworthy that the RIS classifled no LANL ranking units in the two
groups of highest concern (Risk Groups 4 and 5) and that the majority of ranking
units (12 of 18) appearin the groups of lowest concern (Risk Groups 2 and 1),
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Firing Sites
T:EL"

Sediment Contarminasion in Canyons

Open Dumps and Boneyards

Technical Area 1

Sadiment Contamination from Qutialls

Landfi¥s and Bum Pits

Potentially inadequats Decontamination and Decommissioning

Past Liguad Releases

Poiantial for Fuksre Releases from Radicactiwe Wasse Tanks

Araa P

Technical Area 33 Marshy Area

Possntial for Releases rom; Underground Siorags Tanks

Techmnical Arsa 54

o ot b (NN RIS P (NG00 1 G 0

Posensial Leaks from Abandoned or Remosed Underground Storags Tanks
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TABLE 22

LOS ALAMOS NATIONAL LABORATORY
RIS RANKING FOR SITUATIONS THAT MAY REPRESENT POTENTIAL FUTURE
ENVIRONMENTAL PROBLEMS

Ranking Unit Name Risk Group

iPotential Future Felsasas from Product Drums
{Potantial for Fulure Releasas from Nonradiocactive Aboveground Tanks
{Potential for PCB Releases from Transiormers
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For existing or suspected environmental prohlems, the ranking units in Risk Group 3
are Firing Sites, Former Liquid Disposal, Sediment Contamination in Canyons, Open
Dumps and Boneyards, and Technical Area 1. These ranking units were elevated to
Risk Group 3 primarily because of their current times of arrival for health etfects and
because of moderate health risk estimates (HPI Group Levels and modeled ME| Levels
3 or 2). The level of contidence in the data used to estimate health risks also
elevated the ranking of these environmental problems (four of the five ranking units
were placed in Critical Data Category A),

The six ranking units in Risk Group 2 that pose existing or suspected environmental
problems are similar to those classified In Risk Group 3 In that they have current
times of arrival for heaith effects, However, they differ in that they were estimated
to have lower health risk potential, The ranking units have multiple contaminant -
discounted HPl Group Levels of 1 or 2; in addition, all but one reported an ME| Level
1 modeled risk, The one ranking unit that scored at Level 2 on each of these

measures (Landfills and Burn Pits} is classitled as having poor data quality (Critical
Data Category Q).

The four existing or suspected environmental problems in Risk Group 1 were
characterized by distant times of arrival (all beyond 70 years), low population risks
{discounted HP) Group Level 1), and low MEI risks (ME! Level 1 or 2).

Of the three ranking units classified as potential future environmental problems,
one -- Potential for Future Releases from Product Drums -- was assigned to Risk
Group 3 primarily because of its current time of arrival and moderate health risk
potential (HP} Group Levei 3 and ME! Level 3). The remaining two ranking units
were estimated to have current times of arrival, but received low scores (Risk Group
2) because of minimal heaith risk potential (HP| Group Level and ME| Level 1),
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0 RISK INFORMATION SYSTEM INPUTS FOR EXISTING CR SUSPECTED
ENVIRONMENTAL PROBLEMS

This section includes a description of the Risk Information System (RIS} inputs or
criteria pertaining to environmental problems classifled as either known or
suspected to currently exist. These types of problems include current contamination
resulting from either past practices or current activities,

The RIS inputs provide information on a number of aspects of risk to public health
and the environment. They include ten measures of risk to public health (Section
3.1) and three measures of environmental degradation (Section 3.2). The public
health criteria consist of three means of describing Individual risk (Section 3.1.1),
four means of describing population risk (Section 3.1.2), and two other measures
that act as an adjustment to the risk to public health (Sections 3.1.3 and 3.1.4),
Overlying two of the population risk measures and two of the individual risk
measures is a health effects criterion, The environmental degradation criteria
consist of a qualitative assessment of the potential for contaminants assoclated with
the environmental problem to reach sensitive environments.

3.1 RIS Inputsfor Public Health Measurey

RIS inputs for public health measures are indicators of potential impacts to human
health as a result of contaminant exposutes. These measures are categorized into
the following three major areas: 1) Individual risk; 2) population risk; and 3)
adjustment factors, which consist of uncertainty and contaminant time of arrival.

311 RIS Inputs for Individual Risk Measures

individual risk measures presented in Table 3,1 focus on risks to an individual at
three potential receptor locations. The maximum individual risk to the modeled
receptor provides the maximum individual risk to current potential receptors, The
maximum individual risk to tha hypothetical boundary receptor provides individual
tisk information at the site boundary, which may be ¢onsidered a worst-case location
for the off-site public (assuming current site access restrictinns are maintained), The
loss of institutional control, consistent with the U.S, Department of Energy's (DOE's)
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TABLE 3.1
LOS ALAMOS NATIONAL LABORATORY
RIS PUBLIC HEALTH INPUTS
FOR EXISTING OR SUSPECTED ENVIRONMENTAL PROBLEMS
INDIVIDUAL RISK MEASURES
A B C
Loss of |
Modelad Receptor Hypothetical Boundary lnsrinutional
Ranking Unit Receptor Control
Name
Maximum | Time Perind Health Maximum | Tune Period Haalth Contamination
individual { of Maximum Effects individual | of Maximum Etects Aemaning
Risk Level Impact Type™ Risk Level Impact Type®
Finng Sites K] 0-70 Rad 3 0-70 Rad NR*
s Former Liquid Disposal 3 0-70 Rad 3 0-70 Rad NA*
s Open Dumps and Boneyards 2 0-70 Rad 2 0-70 Rad NR*
' Technical Area 1 2 0-70 Rad 1 NP* No Efiects NE*
Sedimant Contamination n
Canyons 2 0-70 Rad 2 a-70 Rad Same
Landhills and Bum Pits 2 0-70 Rad 2 3-70 Rad NR"
Potential jor Releases from
Underground Siorage Tanks 2 63016370 Carcin 2 6721-6790 Carcin Maost
Potential Leaaks from
Abandoned or Removed
Underground Storags Tanks 1 NP * No Effects 1 NP* No EBacts Mcst
Past Liguid Releases 1 0-70 Rad 1 a-70 Rad NR*
Potential jor Releases from
Radicactive Wasta Tanks 1 a-70 Non-Carcin 1 a-70 Nan-Carcin NR*
Area P 1 0-70 Non-Carcin 1 . 0710 Non-Carcin NR*
Potantially inadaquaie
Decontamination and
Decommissioning 1 0-70 Carcin 1 a-70 Carcint NA*
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TABLE 3.1 (Continuad)

LOS ALAMOS NATIONAL LABORATORY

INDIVIDUAL RISK MEASURES
A B C
Loss of
Modeled Recaptor Hypothetical Boundary institutional
Ranking Unit Raceptor Control
Name
Maximua | Tune Penod Haalth Maximim | Twme Parod Haalth Contamination
indivicual | of Maximum Eftacts individual | of Maximum Effects Remaining
Risk Level Impact Type* Risk Level Impact Type"
Technical Area 54 1 6301-6370 Carcin 2 5601-5670 Carcin Most
. Sediment Contammnation trom
poy Outfaits 1 0-70 ! Rad 1 0-70 Carcin NA*
) Technicai Asea 33 Marshy Aréa 1 NP* | Na Effects 1 ] NP No Effects None

=Non-Carcin = Nan-Carcnogen
Rad = Radionuciice

Carcin = Carcinogen (Other Than a Radionuciide)

NR = Not Ranked

NP = Not Projscad Within 7000 Years
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current radioactive materials management, assumes current site access restrictions ‘
are relinquished after 100 years and an individual has access to the site at that time. |

Table 3.1 provides data concerning calculated risks, the time period in which the b
calculated risk occurs, and the type of health effect associated with the risk, It also :fx
provides a qualitative estimate of the contamination remaining at the site under the

loss of institutional control scenario,

The calculated Maximum individual Risk Levels for both the modeled receptors and
the hypothetical boundary receptors are defined in terms of levels at which
regulatory actions are generally initiated.

WxIP ¥+

LEVEL § - Individual risk level is generally above levels at which requlatory
decisions are made and is equal to or greater than a 10-2 risk for carcinogens or
a level greater than or equal to 100 times the reference dose for non-
carcinogens,
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LEVEL 4 - Individual risk level is generally above levels at which regulatory
decisions are made and is less than a risk of 10-2 but greater than a risk of 104
for carcinogens or a level less than 100 but greater than or equal to 10 tirnes
the reference dose for non-carcinogens.

LEVEL 3 - Individual risk level is generally within levels requiring further study
under requlatory programs and is less than or equal to a risk of 104 but greater
than or equal to a risk of 106 for carcinogens or a level less than 10 times but
greater than or equal to the reference dose for non-carcinogens,

LEVEL 2 - Individual risk level is generally below levels at which regulatory
actions are taken and is less than a risk of 10:6 but greater than or equal to a
risk of 10-9 for carcinogens or a level less than the reference dose but greater
than or equal to one-tenth the reference dose for non-carcinogens.

LEVEL 1 - Individual risk leve! is generally below levels at which regulatory
actions are taken and Is less than a risk of 109 for carcinogens or a level less
than one-tenth the reference dose for non-carcinogans,




The Time Period of Maximum Impact indicates the 70-year period during which the
maximum risk is projected to occur. The Multimedia Environmental Pollutant
Assassment System (MEPAS) was designed to evaluate chronic health impacts
following the U.S. Environmental Protection Agancy (EPA) guidance for both non-
radioactive and radioactive constituents, Although the duration of exposure varles
between problems, the effects are computed In terms of 70-year lifetimes.

The Health EHects Type indicates whether the human health risk is projected to
result from a radionuclide, carcinogen {other than a radionuclide), or non-
carcinogen. Radionuclides and carcinogens other than radionuclides are separated
to match the historical division for considering heaith effects, The health effects for
radionuclides were based on available National Research Councll recommendations,
EPA guidance (i.e., Integrated Risk Information System)} was used as the primary
source of toxicity values for the other carcinogens,

3.1.1.1  Maximum individual Risk to Modeled Receptor by Health Effects Type

This criterion, as shown in Table 3.1 (column A), presents the Maximum individual
Risk Level, Time Period of Maximum (mpact, and Health Effects Type projected for
current potential receptors, Comparing this criterion to population risk measures
prasanted in Table 3.2 allows decision makers to be aware of situations (nvolving

large impacts to small populations. It also identifies when high scores are due to
small impacts to large populations,

All the ranking units for Los Alamos National Laboratory (LANL) resuit in individual
doses to modeled receptors at levels lower than those at which regulatory actions
are generally taken. Two of the ranking units fall In that range of scores which may
require further study. In three of the ranking units the individual risk to modeled
receptors score does not mirror that of the population-based criteria provided in
Table 3.2 (column C),

3.1.1.2  Hypothetical Maximum Exposed Indivigual Risk at Site Boundary by
Health Effects Type

This criterion, as shown In Table 3.1 (column 8), presents the Maximum Individual
Risk Level, Time Period of Maximum Impact, and Health Effects Type posed by
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RIS PUBLIC HEALTH INPUTS
FMMMMW&W
POFULATION MEASURES
Discountsd Undiscountad
A B [ D E
Ranlding Unit Single Mulbphe Singie Mulapie Tuna Pariod
Nama HPY Haalth HA HPi Healsh HP of Maxirnum
Geoup Elmcts Group | Groug Effects Group impact
Lowel Type®* | el i awal Typa* Lowvel
Sacament Contamination in Canyons 3 Rad a 3 Rad 3 g-70
Formaer Liguid Disposal 3 Rad 3 3 Rad 3 0-70
Firing Saes 3 Rad 3 3 Rad 3 0-70
Landkils and Bum Pits 2 Rad 2 2 Rad 2 Q-70
Opea Dusps and Boneyards 2 R 2 2 Rad 2 0-70
[ Technical Area 1 2 Rad 2 2 Rad 2 a-70
Leaks ffom Abandconed or
Ramowed Undarground Storage Tanks 1 No EBacts 1 2 Carcin 2 NP*
for Relaases feom
Undergeound Siorage Tavks 1 Carcin 1 3 Carcin 3 6301-6370
{Past Liquid Releases 1 Rad 1 1 Rad 1 0-70
! iai for Relessas rom Radioactve
Tanks 1 Fead) i 1 Raxdt 1 0-70
Asea P 1 Non-Cascin 1 1 Nor-Carcin 1 0-70
Pomatally radecuame
Decommissioning 1 Carcin 1 1 Carcin 1 a-70
[ Technical Area 54 1 Non-Carcin 1 2 Carcin 2 6301-6370
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TABLE 3.2 (Continuad)

LOS ALAMOS NATIONAL LABORATORY
RIS PUBLIC HEALTH INPUTS
FOR EXISTING OR SUSPECTED ENVIRONMENTAL PROBLEMS

POPULATION MEASURES
Discountsd Undiscounted
A B C D E
Name HP1 Health HAM HP Health HP1 of Maximum
Group Eflects Group | Group Effects Group lmpact
Levei Type* Lovel | Lowel Type* Lovel
Sediment Contaminaion irom
Outtalls 1 Rad 2 1 Rad 2 0-70
Technical Area 33 Marshy Area 1 No Effects 1 1 No Effects 1 NP*

*Mon-Carcin = Non-Carcinogen

Rad = Radianuciide
Cascin = Carcinogen (Cther Than a Radionuciids)
NR = Not Ranked
NP = Not Projacted Withen 7000 Years
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projected contamination at the site boundary, This component is designed to
simulate DOE's current radlation management approach concerning responsibility
for off-site Impacts. It also provides useful information concerning situations where
off-site contamination may exist with no current potential receptors,

To score this criterion, the patential maximum individual Ingestion and inhalation
risks were summed. The potential exposure from drinklng water was determined at
a location at the site boundary hydrologically downgradient from the ranking unit,
The inhalation risk was determined at a boundary location which approximates the

location where, considering prevailing winds and proximity to the boundary, the
maximum risk would occur.

In general, the LANL ranking units result in maximum exposed individual scores at
the LANL boundary that fall within those levels that generally require further study
or lower. This generally mirrors the scores for current receptors. One ranking unit
scored lower for maximum individual risk to modeled receptors at the boundary due
to the projected impacts from this ranking unit being located off-site. One ranking
unit scored higher for maximum: individual risk to modeled receptors at the
boundary. Thisdifference could be accounted for by the greater distance to current
receptors,

3.1.1.3  |gssof Institutignal Cantrol

This criterion, as shown in Table 3.1 (column €), provides qualitative information
concerning the impact of potential contamination assuming the future loss of
institutional control over the site. This criterion is patterned after current DOE
guidelines for radiation management and thus assumaes institutional control is Jost
after 100 years, at which time an individual would have access to the site.

This criterion is described In terms of the fraction of the Initial contamination
projected to remain in the soil 100 years from now as follows:

MOST - At least half of the contamination remains.

SOME - Less than half of the contamination remains,
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NONE - None of the contamination remains,

NOT RANKED - Due to difficulties in modeling, such projections cannot be
made for surface soil currently available for resuspension or volatilization.
Thus, ranking units whose scores are based on resuspension or volatilization
are not calculated for this criterion.

Four of the ranking units at the LANL involve envirenmental problems where mast
or some of the contamination is projected to be remaining 100 years in the future
assuming no remedial actions, These ranking units mainly entail groundwater
transport from underground storage tanks (USTs) which are projected to leak over a
peridd of years. The ranking unit, Sediment Contamination in Canyons, is projected
to have some contamination remaining 100 years in the future. The ranking units,
Potential Leaks from Abandoned or Removed Underground Storage Tanks,
Technical Area 54, and Potential for Releases from Underground Storage Tanks, are
projucted to have most of the associated contamination remaining.

312 RiS Inputs far Population Measuras

Poputation measures, presented in Table 3.2, focus on risks to the population
surrounding the site. Two policy issues are assessed In addressing this measure --
time weighting and single (indicator) parameter versus multiple {characterization)
parameters,

The population measures are given in terms of the Hazard Potentlal Index (HPI)
Group Level, The HP| Group Level is a composite score that reflects the receptor
pupulation risk combined over one hundred 70-year periods, The 70-year periods
simulate the approximate lifetimes of individuals. This combination is presented as
both discounted (time weighted) and undiscounted, In discounting, the health
effects associated with each 70-year period are weighted half as much as the
preceding 70-year period to account for the greater concern of health risks that may
occur in nearer-tarm time frames. In addition, the HPY Group Level Is presented for
both the highest risk for a single contaminant {as an indicator of the significance of
the problem) and the combined risk for muitiple contaminants (representative of a
characterization perspective). The multiple contaminants measure assumes health
effects across chemicals are additive. All four combinations of the population
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measures (Discounted Single Contaminant, Discounted Multiple Contaminants,
Undiscounted Single Contaminant, and Undiscounted Multiple Contaminants) are
presented in Table 3.2,

There are five HP) Group Levels describing population measures, HP| Group Level 5
includes those ranking units of most concern from the perspective of potential
public health hazard. HPI Group Level 4 includes those ranking units of secondary
concern from the perspective of potential public health hazard, HP! Group Level 3
includes those ranking units of tertiary concern from the perspective of potential
public health hazard. HPI Group Level 2 includes those ranking units characterized
as generally reaching receptors at levels well below those used in regulatory
decisions, HP| Group Level 1 includes those ranking units that are nct expected to
reach receptors.

Given the level of precision assoclated with the Environmental Survey's data, MEPAS
model results are represented logarithmically, as HPl Groups, on a scale of 0 to 10,
This provides far relative rankings between orders of magnitude. However, for the
population measures of the RIS, these HP| Groups are further aggregated into HP
Group Levels to represent the level of significance associated with each as described
in the preceding paragraph.

For each of the population measures, the corresponding HPI Groups included within
the HPI Group Levels are:

HPl Group Level 5 HPY Groups 8,9, 10
HP! Group Level 4 HP| Groups 6,7
MP! Group Level 3 HP! Groups 4, 5
HP! Group Level 2 HPl Groups 1,2, 3
HP! Group Level 1 HP! Group 0

The Time Period of Maximum Impact indicates the 70-year period during which the
maximum risk is projected to occur. MEPAS is focused on chronic health impacts and
thus, consistent with most EPA assumptions on chemical effects, calculates all
impacts on the basis of a 70-year lifetime.
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The Health Effects Type indicates whether the human health risk is projected to
result fram a radicnuclide, carcinogen (other than a radionuclide), or non-
carcinogen, Radionuclides are considered separately to allow the decision maker to
identify which problems may be impacted by recent National Research Councll
studies on the health effects of low-level radiation. This criterion allows the decision
makers to weight the various types of health effects as thay see appropriate,

3.1.2.1 Single Contaminant Population Risk by Health Effects Type - Discounted

This criterion, as shown in Table 3.2 (column A), is represented by the HPI Group
Level and Health Effects Type. By comparing this ¢riterion to that presented in
column C (as discussed in Section 3.1.2,2), the effect of discounting risks assoclated
with future 70-year periods is evident,

The highest scoring ranking units at the LANL for this criterion are the Firing Sites,
Former Liquid Disposal, and Sediment Contamination in Canyons, which ranked in
HP| Group Level 3. The Firing Sites ranking unitinvolves test firing of high explosives
which resulted in the scattering of depleted uranium, The Former Liquid Disposal
ranking unit consists of 11 sites at which radloactive and chemical liquid wastes were
farmerly disposed of. With regard to the Sediment Cortamination in Canyons
ranking unit, elevated levels ot heavy metals, arganics, and radionuclides have been
detected in water and sediments in Los Alamos, Mortandad, and Water Canyons
downgradient of the Technical Areas.

The lowest scoring ranking units at the LANL resulted in an HPt Group Level 1, These
low scores can be attributed to the slow groundwater velocity and leach rates

through the geologic formations underlying the LANL and the low concentrations of
cantaminants.

The great depth to groundwater and low permeability of the saturated zone result
in low scores for many of the ranking units Involving potential groundwater
concerns. Non-use of surface water downstream of the ranking units for ingestion
and/or bathing results in low scores for problems involving the use of surface water
for these purposes. In a few instances, due to the persistence of the contaminants
potentially emitted, the air and overland transport pathways are a potentlal

concern.
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3.1.2.2  Single Contaminant_Populatiori_ Risk by Health Effects Type
Undiscounted

This criterion, as shown in Table 3.2 (column C), presents the HPI Group Level and
Health Effects Type. By comparing this criterion to that presented in column A, the
effoct of discounting risks associated with future 70-year periods is evident.

LANL ranking units for this criterion generally score in HPI Group Levels that are
considered tertiary levels of concern or lower, With the exception of two ranking
units, these scores mirror those for the discounted criterion (column A), The two
ranking units that had increased scores involve potential exposures through the
groundwater pathway. These potential exposures would occur in a more distant
future time period. Thus, eliminating the discounting factors that are included in
column A accounts for the higher scores for these ranking units.

3.1.2.3 tMultiple Contaminant Population Risk - Discgunted

This criterion, as shown in Table 3.2 {column B), Is similar to the criterion in column A,
except that the time-weighted population risks for all contaminants are added. The
Multiple Contaminant HP) Group Level assumes health effects across chemicals are
additive. This information allows consideration of multiple contaminants at a site,
By comparing this criterion to that presented in column A, the effect of adding
contaminant risks can be assessed.

There is one change from the single contaminant - discounted criterion when
multiple contaminants are considered. Considering the entire suite of contaminants
identified as present in the Sediment Contamination from Outfalls ranking unit,
multiple contaminants moved the score for that ranking unit up one HPI Group
Level,

3.1.24  Myltiple Contaminant Population Risk - Undiscounted

This criterion, as shown in Table 3.2 {column D), is similar to the criterian in ¢column C,
except that the undiscounted population risks for all constituents are added, The
Multiple Contaminant HP! Group Level - Undiscounted is similar to the Multiple
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Contaminant - Discounted, in that health effects across chemicals are assumed to be
additive. This information allows consideration of multiple contaminants at a site
without discounting the health risk to future generations. By comparing this
criterion to that presented in column C, the effect of adding contaminant risks can
be assessed,

There is one change from the single contaminant - undiscounted criterion when
multiple contaminants are considered. Considering the entire suite of contaminants
identified as present in the Sediment Contamination from Qutfalls ranking unh,
muttiple contaminants moved the score for that ranking unit up one HPI Group
Level,

313 RIS Inputs for Uncertainty Measures

Uncertainty measures provide a perspective on the potential variability of the scores
that are influenced by the sensitivity of the MEPAS model and the quality of the
MEPAS model input data. These criteria, as shown in Table 3.3, include a qualitative
assessment of the overall uncertainty assoclated with the resultant scoring, The
uncertainty associated with the scores Is a combination of uncertainty associated
with the MEPAS model sensitivity, represented as Model Varlability, and uncertainty
associated with the data, represented as the Critical Data Category.

Model Variability represents the total variation in the range of HPI Groups (the
logarithmic 0 to 10 scale). The Model Varlability values are based on Multimedia
Environmental Pollutant Assgssment System (MEPAS) Sensitivity Analysis of
Computer Codey (Pacific Northwest Laboratory, PNL-7296, 1390). The variabllity
source tables are documented in the previously referenced Paciflc Northwest
Laboratory publication, PNL-7432, The sensitivity analysis was based on a well-
characterized site and identifles variation in scoring ranging from 0 to 3 HPt Groups,
depending on the applicable constituent/pathway,

The Critical Data Category is an assessment by the modelers of the values assigned to
those parameters which are most critical in driving the HPI score. The assessment [s
based on the source of the critical data and ranges from Critical Data Category A,
representing those ranking units with the lowest uncertainty in the data, to Critical

. —

— Foi :

& G ST S b - TS i »

—




TABLE 3.3

LOS ALAMOS NATIONAL LABORATORY

RIS PUBLIC HEALTH INPUTS
FOR EXISTING OR SUSPECTED ERVIRONMENTAL PROBLEMS
UNCERTAINTY MEASURES
Ranking Unit Name Uncertainty Data Model HPI
Score Category | Variability | Group

Landiiis and Bum Pits _High c o 3
| Sedimant Contamination in Canyons Moderats B 0 5

" Poantial L saks from Abandoned or Removed Underground
[ Siorage Tanks Moderate 8 2 o
| Former Liquid Disposal Low A 0 4
Firing Sites Low A 0 nd
Open Dumps and Boneyards Low A Q 2
1 Tachnical Area 1 Low A a 1
Past Liquid Aeleases Low A g 0
AsaP Low A o a
Technical Area 33 Marshy Area Low A a 0
[Potentially Inadequate Decontamination and Decommissioning Low A o 0
'Potential for Releases rom Underground Storage Tanks Low A (] 0
{Possntial for Aeleases rom Radioactive Wasts Tanks Low A c 0
Technical Area 54 Low A Q 0
Sediment Contacination from Cutiaits Low A 0 0




Data Category C, representing those with the highest uncertainty. The critical data
categorles are defined below based upon the source of the critical data,

CRITICAL DATA CATEGORY A - The values used for the critical data ware based
on measured or monitored data.

CRITICAL DATA CATEGORY B - The values used for the critical data were based
on a combination of measured or monitored data and a moderate amount of
assumptions,

CRITICAL DATA CATEGORY C - The values used for the critical data were
derived mainly from assumptions,

The overall qualitative uncertainty score, which combines the two areas of
uncertainty, is presented as either high, moderate, or low. Since few of the ranking
units can be described as well characterized, It appears thal the uncertainty In the
scores is generally more a function of the Critical Data Category than of the Maodel
Variability. Thus, in describing overall uncertainty more weight Is given to the
uncertainty associated with the data than that associated with the model.
Therefore, uncertainty characterized as low includes ranking units with Critical Data
Category A; moderate includes ranking units with Critical Data Category B; and high
includes ranking units with Critical Data Category C,

A relatively low amount of uncertainty is assoclated with the ranking units included
within this site, Most of the uncertainty is associated with the data used In the
modeling. The highest scoring ranking unit at the LANL has an associated moderate
degree of Mode! Variability,

ERN ] RIS inputs for Tima of Arrival

This criterion, as shown in Table 3.4, is designed to describe the urgency associated
with the environmental problem, Thus it separates impacts projected to arrive at
potential receptors within the next few years from those projected to arrive in time
periods farther in the future, The time of arrival indicates the time at which either
the individual risk ta the modeled receptor first exceeds 10-7 for carcinogens ar the
dose axceeds one-tenth of the reference dose for non-carcinogens. If impacts are
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TABLE 3.4

LOS ALAMOS NATIONAL LABORATORY

RIS PUBLIC HEALTH INPUTS
FOR EXISTING OR SUSPECTED ENVIRONMENTAL PROBLEMS
TIME OF ARRIVAL
Ranking Unit Name Time of Amrival HPi Group Lavel
Sadiment Contaminaticn in Canyons Present 3
Former Liquid Disposal Present 3
Landiills and Bum Pits Prasent 2
Finng Sites Present 3
Past Liquid Releasas ( Present )* 1
Arsa P { Present)* 1
o Dumps and Boreyards { Present)* 2
Potentiaily inadequate Jecontamination and Decommissioning (Present)* 1
Fotantial for Ralaases fraom Radicactive Waste Tanks ( Present)* 1
Technical Area 1 ( Present)* 2
Sediment Contamination from Outtails { Fresent )« 1
{Possnsial for Releases rom Underground Siorags Tacks 71-7000 Yaars 1
[Potential Laaks from Abandoned or Removed Underground Siorage Tanks Not Within 7000 Years 1
Tachnical Area 54 {(71-7000 Years )* 1
Technical Area 30 Marshy Area Not Within 7000 Years 1

*impacts ara not projectad o0 reach a risk 10 an individual at the modeied receptor
in excess of 107 for carcinogens of a dose in axcess of one-tenth of the reference

dOSe JOr NON-CarcNOgenNs.




not projected to reach these levels, then the time at which the maximum individual
tisk or dose to the modeled receptor occurs Is indicated in parentheses. These levels
were chosen since EPA generally requires cleanup actions at the 10:6 or reference
dose levels, The time of arrival is defined below in terms of the period in which the
above-described exposures occur,

PRESENT - The above-defined exposure Is calculated or measured currently,

WITHIN THE CURRENT 5-YEAR PLANNING TIME HORIZON - The above-defined
exposure is calculated to occur between 1 and 7 years from 1990 (l.e., until the
end of the 5-year planning period of 1992 to 1997).

8 TO 20 YEARS - The above-defined exposure is catculated to occur during the
8- to 20-year time period.

21 TO 40 YEARS - The above-defined exposure is calculated to occur during the
21- to 40-year time period.

41 TO 70 YEARS - The above-defined exposure is calculated to occur during the
41- to 70-year time period.

71 TO 7,000 YEARS - The above-defined exposure is calculated to occur during
the 71- to 7,000-year time period.

NOT WITHIN 7,000 YEARS - No contaminants are calculated to reach modeled
receptors within 7,000 years.

The HPI Group Level for the single contaminant population risk - discounted, as
presented in Table 3.2, column A, is also given to provide perspective on time of
arrival relative to the significance of the associated ranking unit.

Since contaminants from four of the ranking units have been detected in surface
water discharges or during air monitoring, they are calculated to be at the receptor
presently, None of the remaining ranking units are projected to reach receptors at
10-7 risk or reference dose levels, although the individual risk from seven ranking
units is projacted to reach a maximum level at the present time. The individual risk
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from the remaining ranking units is not projected to reach masimum levels within
the current 70-year lifetime.

3.2 RIS Inputs for Environmental Deqradation Measurey

RIS inputs for environmental degradation are indicators of the presence of
contaminants at sensitive environments located within or near the site. Sensitive
environments were identified through a screening procedure that took into account
evidence of existing contamination, output from fate and transport modeling,
and/or distance of the sensitive environment from the site, This procedure makes it
possible to have one ranking unit affecting multiple sensitive environments, As
presented in Table 3.5, the risk of contamination for each sensitive
enviranment/ranking unit pair is characterized by three criteria. First, the sensitive
environment Is classified in one of seven categories that describe the type of
environment potentially atfected. Table 3.6 lists the sensitive environments included
in categories A, B, C, D, E, F, and X. Categories A through D are drawn from EPA's
Hazard Ranking System (40 Code of Federal Regulations 300, Appendix A), while
categories E, F, and X are included to address spacific DOE concerns. Second, the
likelihood of contamination criterion assesses the probability that contaminants will
reach the receptor. The three categories used to Indicate likelihood are probable
(exposure has already occurred of there is a greater than 90 percent likelihood that it
will occur), possible (there is & realistic likellhood of exposure, between 10 and 90
percent, depending on uncertain circumstances), and negligible (exposure is highly
unlikely to occur, less than 10 percent). Third, the time of arrivai criterfon reflects
the expected period of time before the contaminant in question reaches the
sensitive environment (current, within 10 years, more than 10 years).

Twao sensitive environments of concern -- Bandeller National Monument
(Environment Type A} and a federally-designated waetlands supporting a state-
designated endangered species (Environment Type B) -- wera Identified for the LANL
site. Asindicated in Table 3.5, the site evaluation suggests that contaminants from
five ranking units were of concern to the Bandelier National Monument, while those
from eight ranking units were of concern to the wetlands.

The likelihood that the sensitive environments would be exposed to contamination
was deemed negligible for all but two cases. The two exceptions -- wetlands
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TABLE 35

LGOS ALAMOS NATIONAL LABORATORY
RIS ENVIRONMENTAL DEGRADATION INPUTS
FOR EXISTING OR SUSPECTED ENVIRONMENTAL PROBLEMS

Sensitive Likelihood Time
Ranking Unit Name Environmant of of
Type Contamination Amival

Area P B8 Neghigibie Beyond 10 Years
%=Sm=' A Negligible
Former Liquid Disposal * Not Applicable | Not Applicabie | _Not Applicable
Landiiis and Bum Pils A Negligibie “Current

and Boneyards A Negligible Current
[Past Liquid Relsases 8 Naglagbhie Wiahin 10 Years
%’ for Fuhwe Releases from Radicactive Waste Tanks B Negiigible | Beyond 10 Years
Posental lor Releases rom Underground Siavage Tanks B Negligible Beyond 10 Years
Potental Laaks from Abandoned or Removed Underground Storage T
Tanks * Nat Applicable Not Applicable Not Applicable
Mmmmdmm A Negigible Within 10 Years
Sedment Contamination from Oustalls B Possibia Cuerent
Sedisnant Contamination in Canryons B Possible Cawvent
Tachnical Area 1 A Naghgible Current
Technical Area 33 Marshy Area 8 |___Neghgible Cusrent
Tachnical Arsa 54 1 B ] Neghgible Beyond 10 Years

* Sensitive enNvironNmants ware not idendiliad for this ranking unit and therslore anvironmental degradation is not an appiicabie
cridasion.
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TABLE 3.6

SENSITIVE ENVIRONMENT CATEGORIES
Catsgory A

Critical habitat for federally designated endangered or threatened species

Marine Sanctuary

National Park

Designated Federal Wilderness Area

Areas identified under the Coastal Zone Management Act

Sensitive areas identified under the National Estuary Program or Near Coastal
Waters Program

Critical areas identified under the Clean Lakes Program

National Monument (air pathway only)

National Seashore Recreational Area

National Lakeshore Recreational Area

Category

Habitat known to be used by federally designated or proposed endangered or
threatened species

VWaetlands (freshwater, estuarine or coastal -- five-acre minimum)

National Praserve

National or State Wildlife Refuge

Unit of the Coastal Barrier Resources System

Coastal Barrier (undeveloped)

Federal land dosignatcd far protection of natural ecosystems

Administratively Proposed Federal Wilderness Area

Spawning areas critical for the maintenance of a fish species within a river
snst;;'n, coastal embayment, or estuary (e.g., atadromous salmon, alewives,
sha

Migratory pathways critical for the maintenance of a fish species within a river
systemn, coastal embaymaent, or estuary

Feeding areas critical for the maintenance of a fish species within a river system,
coastal embayment, or estuary

National river reach designated as recreational

Cateqory G

Habitat known to be used by State-designated endangered or threatened
species

Habitat known to be used by a species under review as to its Federal endangered

orthreatened status

State-designated areas for the protection or maintenance of aquatic life (coastal,

estuarine, or freshwater area)
Coastal Barrier (partially developed)
Federally designated Scenic or Wild River
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TABLE 3.6 i
)
SENSITIVE ENVIRONMENT CATEGORIES 'i
(Continued) 0
Category D N
State land designated for wildlife or game management 7
State-designated Scenic or Wild River :
State-designated Natural Areas
Particular areas, relatively small in size, important to the maintenance of unique
biotic communities (e.g., prairie pot holes, buffalo wallows, alligator holes,
desert springs) [y
:
Sategory § .
Other environmental resources (applied only to ranking units that pose no threat 3
to human heatlh) {l
4
Important aquifers (e.g., sole-source aquifers) :l
3

Sategory X

Stratosphericozone layer

Source: Categories A through D are taken directly from the proposed HRS
( | Register, Vol. 53, No. 247, Dmc, 23, 1988, pp. 52019-20).
atDe grm , F and X have been added to reflect additional concerns

at sites,
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potentially aHected by Sediment Contamination from Outfalls or by Sediment
Contamination in Canyons -- were classified as possible, Other problems at the LANL
were estimated to pose a negligible risk of contaminating the wetlands or Bandelier
National Monument due to the distance to the sensitive environments and the
limited opportunities for contaminant transport,

Although the probability that contaminants from the LANL may reach a sensitive
enviranment was generally considered low, site evaluators identified seven instances
in which the nature of contaminant release and transport justified classifying time of
arrival for these concerns as current, This was the case for three ranking units
cancerning the wetlands, and four ranking units concerning Bandelier, The most
likely time of contaminant arrival was considered near-term for two other ranking
units, and long-term for the remaining four.

.35.

=T

30 0 I J——

TP

ST

R Ty S

e ~—TOTRI A A

[



4.0 RISK INFORMATION SYSTEM INPUTS FOR SITUATIONS THAT MAY
REPRESENT POTENTIAL FUTURE ENVIRONMENTAL PROBLEMS

This section includes a discussion of the Risk Information System (RIS) inputs or
criteria pertaining to situations that have the potentlal for future environmental
problems. These types of situations consist of conditions that, if left unattended,
may result in releases to the environment at some future time. It should be stressed
that releases noted in these ranking units have not actually occurred, The potentlal
futura release canditions have been assigned to the following major categories:

e Spill Containment;
Potential Releases of Polychlorinated Biphenyls (PCBs) from PCB

Equipment;
e DrumHandling; and
® Cther.

The RIS inputs provide information on a number of aspects of risk to public health
and the environment. They include nine measures of risk to public health (Section
4,1) and three measures of environmental degradation (Section 4.2), The public
health criteria consist of three means of describing individual risk (Section 4.1.1),
four means of describing population risk (Section 4.1,2), and one other measure that
acts as an adjustment to tha risk to public health (Section 4.1.3}). Ovarlying two of
the population risk measures and two of the individual risk measures Is a health
effects criterion. A tenth measure of risk to public health, loss of institutional
control, is not evaluated for situations that may represent potential future
environmental problems, The environmental degradation criteria consist of a
qualitative assessment of the potential for contaminants associated with the
environmental problem to reach sensitive environments,

4.1 RIS Inputs for Public Health Measures

RIS inputs for public health measures are indicators of potential impacts to human
heaith as a result of contaminant exposures, These measures are categorized into
the following three major areas: 1) indlvidual risk; 2) population risk; and 3)
adjustment factors, which consist of uncertainty and contaminant time of arrival.
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4,14 RIS Inputs for Indlvidual Risk Measures

Individual risk measures presented in Table 4,1 focus on risks to an individual at two
potential receptor locations, The maximum individual risk to the modeled receptor
provides the maximum individual risk to current potential receptors. The maximum
individual risk to the hypothetical bounaary receptor provides individual risk
information at the site boundary, which may be considered a worst-case location for
the off-site public (assuming current site access restrictions are maintained), Table
4.1 provides data concerning calculated risks, the time period in which the calcuiated
risk occurs, and the type of health effect associated with the risk. These have been
described previously in Section 3.1.1,

4111 Maximum Individual Risk to Mode¢led Receptor by Health Effects Type

This criterion, as shown in Table 4.1 (column A), presents the Maximum Individual
Risk Level, Time Period of Maximum Impact, and Health Effects Type projected for
current potential receptors. Comparing this criterion to population risk measures
presented in Table 4.2 afiows decision makers to he aware of situations involving
large impacts to smail populations. It also identifies when high scores are due to
small impacts to large populations,

The ranking units involving potential future environmental problems at the Los
Alamos National Laboratory (LANL) result in individual risks to modeled receptor at
levels lower than those at which regulatory actions are generally taken, One
ranking unit falls in that range of scoras which may require further characterization
of the individual risk. The individual risk scores mirror those of the population-based
criteria provided in Table 4.2,

4.1.1.2  Hypothetical Maximum Exposed Individual Risk at Site Boundary by
Heaith Effects Type

This criterion, as shown in Table 4.1 (column 8), presents the Maximum Individual
Risk Level, Time Period of Maximum Impact, and Health Effects Type posed by
projected contamination at the site boundary. This component Is designed to
simulate the U.S. Department of Energy's (DOE's) current radiation management
approach concerning responsibility for off-site impacts. it also provides useful
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LOS ALAMOS NATIONAL LABORATORY

TABLE 4.1

RS PUBLIC HEALTH BMPUTS
FOR SITUATIONS THAT MAY REPRESENT POTENTIAL FUTURE ENVIRONMENTAL PROBLEMS
INDMIDUAL RISK MEASURES
A B
Hypothetical Boundary
Moosied Receptor Recaptor
Ranking Unit Maxmoum | Tewe Period Health Maxmum | Time Pariod Health
Nama indivicual | of Masienum ENacts Individual | of Maximtm ENacis
Risk Lavel apact Type* Risk Lavel impact Type*
Spill Containment
Posential for Future Releass«s rom
Nowadicactive Aboveground Tanks 1 0-70 Carcin 1 a-7a Carcin
Poiychiormnated Biphenyis
Pomential for PCB Relsases from
Transiormars 1 0-70 Cascin 1 g-70 Carcin
Owum Handling
IPMMFMMM
iProduct Drums 3 070 Carcin K] a-70 Carcin

*Non-Carcin = Non-Carcinogen
Rad = Radicnucide
Carcin = Carcinogan (Othar Than a Fadionucide)
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TABLE 4.2

LOS ALAMOS NATIONAL LABORATORY

IS PUBLIC HEALTH INPUTS
FOR SITUATIONS THAT MAY REPRESENT POTENTIAL FUTURE ENVIRONMENTAL PROBLEMS
POPULATION MEASURES
Discountecd Undiscouned
A 8 C D E
Ranking Unit Single Muiicle Singie Multicie Tima Period
Name HPt Heakth Pt HP Heakh HP of Maximum
Group ENects Group | Group Eleacts Geoup Impact
isvel | Type* Loval | Lewvsl Type* Level
Spill Containment
Potantial for Future Releases rom
Nonradicactive Aboveground Tanks 1 Carcin 1 1 Carcin 1 g-70
Powchiorinased Biphenyts
Fomnsal lor PCB Releasses from
Transiormars 1 Carcini 1 1 Carcin 1 0-70
Drusm Handiing
Pomandal for Fulure Releases rom
me.ﬂ Drums 3 Carcin 3 3 Carcn 3 0-70
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information concerning situations where off-site contamination may exist with no

current potential receptors., The scoring of this criterion was described in Section
3112,

All three of the ranking units resull in maximum individual scores at the LANL
boundary that are below levels at which regulatory actions are generally taken,
These scores mirror those for the maximum individual risk to modeled receptors
provided in Table 4.1 (column A),

41,2 RIS Inputs for Population Measures

Population measures, presented in Table 4.2, focus on risks to the population
surrounding the site. Two policy issues are assessed In addressing this measure -
time weighting and single (indicator} parameter versus multiple (characterization)
parameters, The inputs for population measures have been discussed previously In
Section 3.1.2,

41.21  Single Contaminant Population Risk by Health Effects Type - Discounted

This criterion, as shown in Table 4.2 (column A), is represented by the Hazard
Potential Index (HP)) Group Level and Health Effects Type. By comparing this
criterion to that presented in column C (as discussed in Section 4,1.2.2), the effect of
discounting risks associated with future 70-year periods is evident.

The Potential for Future Releases from Product Drums ranking unit results In an HPI
Group Level 3 as a result of the potential transport through the air and potential
inhalation of 1,1,1-trichloroethane, The Potential for PCB Releases from
Transformars ranking unit and Potential for Future Relrases from Nonradioactive
Aboveground Tanks ranking unit resulted in an HPI Group Level 1 for both as a result
of the low concentration and inventory of PCBs and low surface area for
resuspension.
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41.2.2 Single Contaminant Population Risk by Health Effects Type
Undiscounted

This criterion, as shown in Table 4.2 {column C), presents the HPl Group Level and
Health Effects Type. By comparing this criterion to that presented in column A, the
effect of discounting risks associated with future 70-year periods is evident,

The LANL ranking units for this criterion score in HPl Group Levels that are
considered a tertiary level of concern and lower, This is consistent with the results

presented for the discounted criterion (column A),

4.1.2.3  Multiple Contaminant Population Risk - Discounted

This criterion, as shown in Table 4.2 (column B), Is similar to the criterion in column A,
excapt that the time-weighted population risks for all contaminants are added. The
Multiple Contaminant HP! Group Level assumes health effects across chemicals are
additive. This information allows consideration of multiple contaminants at a site,
By comparing this criterion to that presented in column A, the effect of adding
contaminant risks can be assessed,

There are no changes from the rankings for the single contaminant - discounted
criterion when multiple contaminants are considered,

41.2.4 Myltiple Contaminant Population Risk - Undiscgunted

This criterion, as shown in Talyle 4.2 {column D), issimilar to the criterion in column C,
except that the undiscounted population risks for a!l constituents are added, The
Multiple Contaminant HPI Group Level - Undiscounted is similar to the Multiple
Contaminant - Discounted in that health effects across chemicals are assumed to be
additive, This information allows consideration of multiple contaminants at a site
without discounting the health risk to future generations. By comparing this
criterion to that presented In column €, the effect of adding contaminant risks can
be assessed.

There are no changes from the rankings for the single contaminant - undiscounted
criterion when multiple contaminants are considered,
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413 RIS Inputs for Uncertainty Measures

Uncertainty measures provide a perspective on the potential variability of the scores
that are influenced by the sensitivity of the Multimedia Environmental Pollutant
Assessment System (MEPAS) model and the quality of the MEPAS model Input data,
These criteria, as shown in Table 4.3, include a qualitative assessment of the overall
uncertainty associated with the resultant scoring. As discussed in Section 3.1.3, the
uncertainty associated with the scores is a combination of uncertainty associated
with the MEPAS model sensitivity, represented as Mode! Varlability, and uncertainty
associated with the data, represented as the Critical Data Category.

A low amount of uncertainty is assoclated with two of the three ranking units
involving potential future environmental problems at the LANL. A high amount of
uncertainty is associated with the third ranking unit, Most of the uncertainty is
associated with the data used in the model.

414 RIS Inputs for Time of Arrival

This criterion, as shown in Table 4.4 and discussed in Section 3.1.4, Is designed to
describe the urgency associated with the environmental problem. Thus it separates
impacts projected to arrive at potential receptoars within the next few years from
those projected to arrive in time periods farther in the future. The HPI Group Level
for the single contaminant population risk - discounted, as presented In Table 4.2,
column A, is alsc given to provide perspactive on time of arrival relative to the
significance of the associated ranking unit.

The three ranking units at the LANL which involve potential future environmental
problemsinclude air transport, and contaminants are projected to reach receptors at
the current time. However, for two of these ranking units the risk is projected to be
below 10-7 for carcinogens or one-tenth of the reference dose for non-carcinogens.

4.2 RIS Inputs for Environmental Degradation Measures

RIS inputs for environmental degradation are indicators of the presence of
contaminants at sensitive environments located within or near the site, The
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TABLE 4.3

LOS ALAMOS NATIONAL LABORATORY

RIS PUBLIC HEALTH INPUTS
FOR SITUATIONS THAT MAY REPRESENT POTENTIAL FUTURE ENVIRONMENTAL FROBLEMS
UNCERTAINTY MEASURES
Qualitative Critical
Ranking Unst Name Uncartainty Data Modal HPi
Score Categary , Variability | Group
Spill Containmant
| Aboveground Tanks Low A 2] Q
Folychiornased Bipheayis
;.3 Potgniial ior PCB Releases rom Transformers I lLow | A i [+] [ aq
Doum Handiing
[Potential for Fubse Relsasas from Product Drums | Hign | C ] 2 [ 5§
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TABLE 4.4

LOS ALAMOS NATIONAL LABORATORY

RIS PUBLIC HEALTH INPUTS
FOR SITUATIONS THAT MAY REPRESENT POTENTIAL FUTURE ENVIRONMENTAL PROBLEMS
TIME OF ARRIVAL
Ranking Unit Name Time of Arrival HPI Group | avel
Spill Cantainment
Posential for Future Reloasses rom Noncadioactive Aboweground Tanks | ( Present 1* 1
Polychlorinated Biphenyts
FPotential tor PCB Reteases fiom Translormers 1 ( Present)* 1
Drum Handing
iPotential for Fusure Relsases from Product Drums IB Present 3
*impacts are not projecied to reach a risk 10 an indvidual at the modaeled receptor
in encass of 107 for carcinogens or a dose in excess of ane-tanth of ths rederance
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identification of sensitive environments and the assoclated three input criteria, as
presented in Table 4.5, has been discussed previously in Section 3.2.

Two sensitive environments -- Bandelier National Monument (Environment Type A)
and a federally-designated wetlands supporting a stote-designated environmental
species (Environment Type B) -- were identified as possible targets of potential
releases frorn the LANL site. As indicated in Table 4.5, Potentlal for Future Releases
from Product Drums and Potential for PCB Releases from Transformers were
assoclated with potential environmental risk to Bandelier National Monument, ()
while Potential for Future Releases from Nonradioactive Aboveground Tanks was :)
associated with potential environmental risk to the wetlands, The likelihood that !
‘ both the wetlands and the National Monument would be exposed to the
contaminants was deemed negligible for all three ranking units, The time of arrival ()
of potential contamination at Bandelier National Monument from Potentlal for !
Future Releases from Product Drums was estimated as near-term, while the time of |
arrival for the other two unit-sensitive environment palrs was estimated as being '
beyond 10 years. In general, most problems at the LANL were estimated to pose
{imited risk due to the arid climate, the soil type, the distance to surface water, and
the depth to groundwater.
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TABLE 4.5
LGS ALAMOS NATIONAL LASORATORY
RIS ENVIRONMENTAL DEGRADATION INPUTS
FOR SITUATIONS THAT MAY REPAESENT POTENTIAL FUTURE ENVIRONMENTAL PROBLEMS
Sensiive Likelthood Tima
Ranking Unit Name Enwanment of of
Type Contamination Arnval
Spil Containment
Potential for Futive Releases from Nonradicactive Aboveground Tanks | B [ Negiigible | Beyond 10 Years
Polychlodnated Biphenyis
Fotential for PCE Reieases from Transformers 1 A I Negligible | Beycnd 10 Years |
Drum Handling
{Fatential Future Releases from Preduct Drums | A | Negligible I Within 10 Years




5.0 SUMMARY OF FINDINGS NOT INCLUDED WITHIN THE SUMMARY
RANKINGS

Two Category Il and il findings were not included within the ranking, One (Final
Survey Finding: Waste Management Il-1) was not Included because it represents a
compllance issue dealing with the characterization of hazardous waste, and the
other (Final Survey Finding: Toxic and Chemical Materlaly 11l-8) because it is a worker
safety issue dealing with asbestos.
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6.0 RANKING UNIT NARRATIVES
This section includes a short narrative on each ranking unitin the order that they are
presented in Section 1.0 of this Report. Each narrative is formatted to provide a
concise discussion of specific information pertaining to the ranking unit. The specific
information in these narratives includes a short discussion of the following:

e  description of the ranking unit;

® supporting Final Survey Findings (see explanation below);

¢  how the ranking unit was modeled;

° results of the risk-based ranking;

o qualifiers to the risk-based ranking;

° qualitative uncertainty analysis;

e  regulatory aspects of the ranking unit; and

status of the ranklng unitin 1990,

The supporting Final Survey Findings are organized by the following technical areas!
alr, soil, surface water, groundwater, waste management, toxic and chemical
materials, radiation, quality assurance/guality control, and Inactive sites and
releases.

Roman numerals refer to the category in which the finding has been placed. Thus,
Category |l findings have a Roman numeral i), while a Roman numeral {ll represents a
Category il finding. The second number refers to the specific finding in the
category. Thus, an Air lil-4 refers to the fourth air Category It! finding In the
Environmental Survey Preliminary Report for that site,

Section 8.0 of this Report should be reviewed for a more detailed discussion of each
finding. Many of the Final Survey Findingy have multiple aspects. To reflect this,
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some findings are included in more than one ranking unit, while others are grouped
together with related findings into a single ranking unit, In addition, for some
findings, only a part of the finding was ranked. The remainder may have centered
on an aspect that was beyond the focus of this ranking.

The ranking units, Final Survey Findings, and results of the risk-based ranking are
based on information collected during the on-site assessment and during a 1989
follow-up visit. They do notreflect corrective actions taken by the site subsequent to
the follow-up visit. However, sites have provided updates of the requlatory aspects
and status of each of the ranking units as of 1990, which are presented in this
Section.

6.1 Existing or Suspected Environmental Problems
6.1.1 Sediment Contamination in Canyons

Rescription of Ranking Unit

Three canyons are of most concern at the Los Alamos National Laboratory (LANL):
these are Los Alamos, Mortandad, and Water, Elevated concentrations of heavy
metals, organics, and radionuciides have been detected In water and sediments
downgradient of Technical Areas (TAs) in these canyons,

Supporting Final Survey Findings

Soil l1t-1 and Surface Water 11-1

How the Ranking Unit was Modeled

The transport pathways that were modeled include: 1) surface soil to air
{resuspension and volatilization); and 2) ranking unit to overtand runoff to surface
water.

The exposure pathways that were modeled include: 1) the potential for inhalation
of contaminants; 2) the potential for consumption of crops and crop-fed livestock
potentially contaminated by airborne deposition; 3) the potential for ingestion of
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crops, livestock, and fish dependent on potentially contaminated surface water; and
4) the potential for external exposure to and accidental ingestion of potentially
contaminated surface water during recreational activitles.

The groundwater transport pathway was not modeled because of the great depth to
groundwater and the low permeability of the partially saturated zone, The
exposure pathways for ingestion of and/or bathing with surface water were not
addressed because surface water downstream of the ranking unit is not used for
these purposes.

Data used in modeling this ranking unit were derived from Los Alamos National
Laboratory Annual Surveillance Reports and the Survey Sampling and Analysis (S&A)
Data Document for the LANL, Constituents modeled Include americium-241, cesium-
137 + D, neptunium-237, piutonium-239, protactinium-233, strontium-80, tritium,
uranium-233, 235, and 238, yttrium-90, barlum, cadmium, chromium VI, furan,
isophorone, pentachlorophenol, and uranium, Since the contaminants were known
to consist of radionuclides, heavy metals, and organics, there is no major gap in the
type of contaminants modeled.

As part of the Survey S&A Program, sediment, sludge, and water samples were
collected and analyzed for volatiles, semivolatiles, metals, high explosives (HE), and
radionuclides. The analysis confirmed the presence of contaminants such as

plutonium-239, uranium-238, and cadmium, These data were used to develop the
source term,

Resulty of the Risk-Based Ranking

This ranking unit at the LANL ranks in a Hazard Potential Index (HPI) Group 5, which
waould place the ranking unit with those environmental problems that represent a
tertiary level of concern from the potential hazard perspective, Scores for this group
are generally a result of either small receptor populations, low doses, or low-toxicity
contaminants, The driving contaminant was cesium-137, which potentially could be
transported by surface water to receptors where It could pose the potential for
recreational exposure. The contaminant and pathway scored in HPI Group 5 because
of the large volume of contaminatad soil avallable for release and the toxicity of the
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contaminants, which resuitin a potential near-term impact at the receptor. The area
surrounding the LANL was modeled as supporting a medium pogulation.

Qualifiersto the Risk-Based Ranking

This ranking unit includes potential for contaminated soll runoff. The qualifiers
discussed in Section 7.0 apply.

Qualitative Uncertainty Analysiy

This ranking unit scores for cesium-137 in a surface water pathway. For a well-
characterized problem, the Mode! Variability associated with this combination of
scoring transport scenario and constituent wiil typically exhibit a range within the
same MP| Group. Based on an evaluation of the modeling for this ranking unit, the
critical data are the source term of radicactive contaminants available for transport
to surface water and the size of the receptor population using surface water for
recreational purposes, which were derived in part from measured data and in part
from assumptions. Therefore, the Critical Data Category, which represents the
uncertainty associated with the data, for this ranking unit is a 8", Implying a
moderate level of uncertainty Is associated with the data. The combined Madel
Varlability and Critical Data Category result in a moderate amount of uncertainty
associated with this ranking unit,

Regylatory Aspacts of the Ranking Unit

in August 1990, the site informed the Survey that this unit is requlated under the
Hazardous and Solid Waste Amendments (HSWA) of 1984 {Sections 3004 [u] and [v]
of the Pesource Conservation and Recovery Act [RCRA]), 40 CFR 264 Subpart F, and
the HSWA module of the RCRA operating permit.

Statug of the Ranking Unitin 1990

In August 1990, the site informed the Survey that the perched aquifers within the
canyons are currently being investigated under Special Condition C,1 of the HSWA
module of the permit. Initial characterization wiil be completed by December 1990,
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The RCRA Facility Investigation (RFl) required under the module will commence in
October 1992.

6.1.2 Former Liquid Disposal

Description of Ranking Unit

Former radicactive and chemical liquid waste disposal sites at the LANL have
potentially contaminated surface and subsurface soils, Eleven sites were determined
to be of particular concern, Of these 11, Materlal Disposal Area-T in TA-21 received
the largest volume of radioactive waste,

supperting Final Survey Finding

Inactive Sites and Releasas {||-1

Hgw the Ranking Unit was Modeled

The transport pathways that were modeled Include: 1) surface soll to air
{resuspension and volatilization); 2) ranking unit to overland runcff to surface
water; 3) potential contaminant migration to groundwater; and 4) potential
contaminant migration to groundwater to surface water,

The exposure pathways that were modeled include; 1) the potential for inhalation
of contaminants; 2) the potential for consumption of crops and crop-fed livestock
potentiaily contaminated by alrborne deposition; 3) the potential for ingestion of
crops, livestock, and fish dependent on potentially contaminated surface water; 4)
the potential for external exposure to and accidental ingestion of potentially
contaminated surface water during recreational activities; 5) the potential for
ingestion of potentially contaminated groundwater; 6) the potential for ingestion
and inhalation of bathwater derived from potentlally contaminated groundwater;
and 7) the potential for ingestion of crops irrigated and livestock watered with
potentially contaminated groundwater,
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The exposure pathways for ingestion of and/or bathing with surface water were not
addressed because the surface water is not used for these purposes downstream of
the ranking unit,

Data used in madeling this ranking unit were derived from the Environmental
Survey Preliminary Report and Survey S&A data. Constituents modeled include
americium-241, neptunium-237, plutonium-238 and 239, protactinium-233,
strontium-90, thorium-230, tritium, uranium-233, 234, and 235, yttrium-90, acetone,
1,1-dichloroethane, 1,2-dichloroethane (1,2-DCA), methylene chloride, methyl ethyl
ketone, phenol, toluene, and 1,1,1-trichloroethane. Since the contaminants were
known to consist of radionuclides and organics only, there is no major gap in the
type of contaminants modeled.

As part of the Survey S&A Program, surface soil, subsurface soil, pond water,
sediment, and sludge samples were collected and analyzed for volatiles, HE,
radionuclides, metals, polychlorinated biphenyl (PCB)/pesticides, and semivolatiles.
The analysis confirmed the presence of contaminants such as acetone, 1,2-DCA,
americium-241, and uranium-235, These data were used to develop the source term
for modeling.

Results of the Risk-Based Ranking

This ranking unit at the LANL ranks in an HPI Group 4, which would piace the
ranking unit with those environmental problems that represent a tertiary level of
concern from the potential hazard perspective. Scores for this group are generally a
result of either small receptor populations, low dosas, or low-toxicity contaminants,
The driving contaminant was americium-241, which potentlally could be transported
through the air to receptors where it could potentially be inhaled. The contaminant
and pathway scored in HPl Group 4 because of the volume of radicactively
contaminated surface soil available for resuspension and the size of the receptor
population, which result in a potential near-term impact at the receptor, The area
surrounding the LANL was modeled as supporting a moderate-size population,
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Qualifiers to the Risk-Based Ranking

This ranking unit includes potential for contaminated soil runoff. The qualifiers
discussed in Section 7.0 apply.

Qualitative Uncertainty Analysls

This ranking unit scores for americium-241 In a resuspension pathway, For a well-
characterized problem, the Model Varlability associated with this combination of
scoring transport scenario and constituent wiil typically exhibit a range within the
same HP| Group. Based an an evaluation of the modeling for this ranking unit, the
critical data are the source term for the radloactive contaminants and the volume of
surface area available for resuspension, which were derived from measured data.
Therefore, the Critical Data Category, which represents the uncertainty assoclated
with the data, for this ranking unit is an "A", implying a low level of uncertainty is
associated with the data, The combined Model Variability and Critical Data

Category result in a relatively low amount of uncertainty assoclated with this
ranking unit,

Regulatory Aspects of the Ranking Unit

In August 1990, the site informed the Survey that this unit is requlated under the

HSWA of 1984 (Section 3004 {u) of RCRA), 40 CFR 264 Subpart F, and the HSWA
module of the RCRA operating permit.

Statys of the Ranking Ynitin 1990

In August 1990, the site informed the Survey that elements of this ranking unit will
be addressed in the RFl/Contaminant Migration Study (CMS} process as required
under the HSWA module of the RCRA operating permit. The elements will be
addressed as tasks (identified in Activity Data Sheets [ADSs)) to be activated under
the schedule presented in the Environmental Restoration/Environmental
Management (ER/EM) Five-Year Plan,
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613 Firing Sites

Description of Ranking Ynit

Test firings of HE occur at 26 locatians within the LANL, Some of these firing sites
use depleted uranium to simulate fissionable materials. During firings, the depleted
uranium is scattered over the firing site. The larger pleces are collected and dispused
of. Residual surface soil contamination remains,

supponting Final Survey Findings

Soil 111-2 and Inactive Sites and Releases |I|-6
ing Uni M |

The transport pathways that were modeled include: 1) surface soll to air
(resuspension); and 2) ranking unit to overtand runoff to surface water.

The exposure pathways that were modeled include: 1) the potential for inhalation
of contaminants; 2) the potential for consumption of crops and crop-fed livestock
potentially contaminated by airborne deposition; 3) the potential for ingestion of
crops, livastack and fish dependent on potentially contaminated surface water; and
4) the potential external exposure to and accidental ingestion of potentially
contaminated surface water during recreational activities.

Groundwater pathways ware not considered due to the low mobility of uranium, as
well as the great depth to groundwater and the low permeability of the partially
saturated zone. Volatillzation was not modeled due to the low volatility of the
modeled contaminant. There is no reported use of the river for drinking water in
the potentially affected area; therefore, exposure through ingestion of and/or
bathing with surface water was not considered,

Data used in modeling this ranking unit were derived from Survey S&A data and
information supplied by the site, Constituents modeted include cesium-137 +D,
thorium-230, uranium-234, 23%, and 238, barium, beryllium, chremium VI, copper,
lead, nickel, uranium, and zinc compounds, Since the contaminants were known to
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consist of radionuclides and heavy metals only, there Is no major gap in the type of
contaminants modeled,

As part of the Survey S&A Program, soil samples were collected and analyzed for
metal, radionuclides, and HE, The analysis confirmed the presence of contaminants
such as barium, cesium-137, uranium-238, and ¢chromium VI, These data were used
to develop the source term for maodeling,

Results of the Risk-Based Ranking

This ranking unit at the LANL ranks in an HPI Group 4, which would place the
ranking unit with those environmental problems that represent a tertiary level of
cencarn from the potential hazard perspective, Scores for this group are generally a
result of either small receptor populations, low doses, or low-toxicity contaminants,
The driving contaminant was uranium-238, which potentially could be transported
through the air to the receptors where it could potentially be inhaled, The
contaminant and pathway scored in HPI Group 4 because of the volume of the
contaminant available for resuspension and the size of the receptor population,

which result In & potential near-term impact at the receptor. The area surrounding
the LANL was modeled as supporting a moderate-size population. '

Qualifigry to the Risk-Based Ranking

This ranking unit includes potential for contaminated soil runoff. The qualifiers
discussed in Section 7.0 apply.

alitative Uncertainty Analysi

This ranking unit scores for uranium-238 in a resuspension pathway. For a well-
characterized problem, the Model Variability associated with this combination of
scoring transpart scenario and constituent will typically exhibit a range within the
same HPI Group. Based on an evaluation of the modeling for this ranking unit, the
critical data are the source term of the radioactive contaminants and the volume of
contaminated surface soil available for resuspension, which were derived from
measured data. Therefore, the Critical Data Category, which represents the
uncertainty associated with the data, for this ranking unitis an A", implying a low
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level of uncertainty is assoclated with the data, The combined Model Variability and
Critical Data Category result In a relatively low amount of uncertainty assoclated
with this ranking unit.

Requlatory Aspects of the Ranking Unit

In August 1990, the site informed the Survey that this unit is requlated under the
HSWA of 1984 (Section 3004 {u] of RCRA), 40 CFR 264 Subpart F, and the S5WA
module of the RCRA operating permit. Five flring sites are regulated by RCRA as
explosive waste treatment, storage, and disposal (TSD) facilities.

Status of the Ranking Unitin 1990

In August 1990, the site informed the Survey that elements of this ranking unit will
be addressed in the RFI/CMS process as required under the HSWA module of the
RCRA operating permit. The elements will be addressed as tasks (identified in ADSs)
te be activated under the schedule presented in the ER/EM Five-Year Plan.

6.1.4 Landftills and Burn Pits

Description of Ranking Unit

There are 49 inactive landfills, burlal areas, and former burn pits at the LANL that are
either known to cantain or may contain radicactive and/or chemical waste,

Suppgrting Final Survey Findingy

Inactive Sites and Releases (({-5, Waste Management {{|-7 and {ll-8

How the Rgnking Unit was Modeled

The transport pathways that were modeled includa: 1) surface soll to air
(resuspension and volatilization); 2) ranking unit to overtand runoff to surface
water; 3) potential contaminant migration to groundwater; and 4) potential
contaminant migration to groundwater to surface water,
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The exposure pathways that were modeled include: 1) the potential for inhalation
of contaminants; 2) the potential for consumption of crops and crop-fed livestock
potentially contaminated by airborne depuasition; 3) the potential for ingestion of
crops, livestock, and fish dependent on potentlially contaminated surface water; 4)
the potential for external exposure to and accidental ingestion of potentially
contaminated surface water during recreational activities; 5) the potential for
ingestion of potentially contaminated groundwater; 6) the potential for ingestion
and inhalation of bathwater derived from potentially contaminated groundwater;
and 7) the potential for ingestion of crops irrigated and livestock watered with
potentially contaminated groundwater,

The exposure pathways for Ingestion of and/or bathing with surface water were not
addressed because the surface water is not used for these purposes downstream of
the ranking unit.

Data used in modeling this ranking unit were derived primarily from site-supplied
information,  Constituents modeled include americlum-241, neptunium-237,
plutonium-238 and 239, protactinium-233, thorium-230, uranium-233, 234, 235, and
238, benzene, benzo(b)fluoranthene, cadmium, chromium VI, DDT, dieldrin,
endosulfan | (Alpha), phenanthrene, and uranium, Since the contaminants were
known to consist of radionuclides, heavy metals, and organics, there is no major gap
in the type of contaminants modeled.

As part of the Survey S&A Program, surface and subsurface soils and soll gas samples
ware collected and analyzed for volatiles, semivolatiles, metals, radionuclides,
PCB/pesticides, and HE. The analysis confirmed the presence of contaminants such as

uranium-238 and plutonium-239. These data were used to develop the source term
for modeling.

Resyits of the Risk-Based Ranking

This ranking unit at the LANL ranks in an HP! Group 3, which would place this
ranking unit with those environmental problems that are characterized as generally
reaching receptors at levels well below those used in regulatory decisions, The
driving contaminant was americium-241, which potentially could be transported
through the air to the receptors where it could potentially be inhaled. The
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contaminant and pathway scored low because of the concentration of contaminant
over a large volume of surface area. This pathway results in a potential near-term
impact at the receptor. The area surrounding tha LANL was modeled as supporting a
moderate-size population,

Qualifigrs to the Risk-Based Ranking

This ranking unit inciudes potential for contaminated soll runoff. The qualifiers
discussed in Section 7.0 apply.

Qualitative Uncertainty Analysis

This ranking unit scores for americium-241 in a resuspension pathway. For a well-
characterized problem, the Model Varlability associated with this combination of
scoring transport scenario and constituent will typically exhlibit a range within the
same HPI Group. Based on an evaluation of the modeling for this ranking unit, the
critical data are the concentrations of contaminants located in the landfills and burn
pits and the volume of contaminated surface soll available for resuspension, which
were derived from assumptions. Therefore, the Critical Data Category, which
represents the uncertainty associated with the data, for this ranking unit iy a "C*,
implying a high level of uncertainty is assoclated with the data, The combined
Model Varlability and Critical Data'Category result in a Iarge amount of uncertainty
associated with this ranking unit,

Requlatary Aspects of the Ranking Unit

In August 1990, the site informed the Survey that this unit is requlated under the
HSWA of 1984 (Section 3004 (u) of RCRA), 40 CFR 264 Subpart F, and the HSWA
module of the RCRA operating permit.

Status of the Ranking Unitin 1990

In August 1990, the site informed the Survey that elements of this ranking unit will
be addressed In the RFI/CMS process as required under the HSWA module of the
RCRA operating permit, The elements will be addressed as tasks (Identified in ADSs)
to be activated under the schedule presented in the ER/EM Five-Year Plan,
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6.1.% Technical Area ¥

Description of Ranking Unit

Chemicals may have been released to the soils in the vicinity of the fermer TA-1
Sigma Building. In 1966, the land was transferred to Los Alamos County and private
landowners, Portions of the former TA were developed as condominiums in the

Town of Los Alamos, as well as other facility development, thus possibly further
distributing the contaminants.

supporting Final Survey Findings

Inactive Sites and Releases ||-8 and /-9

How the Ranking Unit was Modeled

The transport pathway that was modeled is soil as a source.

The exposura pathway that was modeled is the potential for accidental ingestion of
potentially contaminated surface soil,

The soil exposure pathway for ingestion of crops or livestock was not modeled

because agricultural production and livestock are not known to occur in the affected
areas,

Data used in modeling this ranking unit were derived from the Environmental
Survey Preliminary Report and site-supplied information. Constituents modeled
include uranium-238, acetone, barium, lead, 1,1,1-trichloroethane, and uranium,
Since the contaminants were known to consist of radionuclides, heavy metals, and
organics, there is no major gap in the type of contaminants modeled.

Resulty of the Risk-Based Ranking

This ranking unit at the LANL ranks in an HPI Group 1, which would place the
ranking unit with those environmental problems that are characterized as generally
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reaching receptors al levels well below those used in regulatory decisions, The
driving contaminant was uranium-238, which potentially could accidentally be
ingested, The contaminant and pathway scored low because of the concentration of
contaminants in the soil and the volume of surface soll available for potential
ingestion, which results in a potential near-tarm impact at the receptor. The area

potentially affected by this ranking unit was modeled as supporting a small-size
population,

Qualifiers to the Risk-Based Ranking

None of the standard qualifiers apply to this ranking unit.

Qualitative Uncertainty Analysis

This ranking unit scores for uranium-238 by ingestion. For a well-characterized
problem, the Model Variability associated with this combination of scoring transport
scenario and constituent will typically exhibit a range within the same HPI Group.
Based on an evaluation of the modeling for this ranking unit, the critical data are the
source term of the radioactive contaminants and the size of the potentially exposed
population, which were derived from measured data. Therefore, the Critical Data
Category, which represents the uncertainty associated with the data, for this ranking
unit is an “A”, implying a low level of uncertainty is assoclated with the data. The
combined Model Variability and Critical Data Category result in a relatively low
amount of uncertainty associated with this ranking unit,

Requlatory Aspects of the Ranking Unit

In August 1990, the site informed the Survey that this unit is regulated under the
HSWA of 1984 (Section 3004 (v] of RCRA), 40 CFR 264 Subpart F, and the HSWA
module of the RCRA operating permit,

Status gf the Ranking Unit in 1990

In August 1990, the site informed the Survey that this ranking unit Is currently being

addressed in the RFI/CMS process as required under the HSWA module of the RCRA
operating permit. This process began in May 1990,
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6.1.6 Sediment Contamination from Outfalls

Qesgription of Ranking Unit

Of the outfally at the LANL that have discharged or are discharging wastes to Los
Alamos, Mortandad, and Water Canyons on-site, three outfalls are of most concarn,
Radlonuclides, HE, organics, and other contaminants were reported to be presentin
these wastewaters, thus cantaminating soils beneath the discharge water flume and
at the discharge point,

Supponting Final Survey Findingy

Surface Wateril-1,11-2, i11-4, and I1-5 and Waste Management li-1
nitw |

The transport pathways that were modeled include: 1) surface soil to air
(resuspension and volatilization); and 2) ranking unit to overland runoff to surface
water,

The exposure pathways that ware modeled include: 1) the potential for inhalation
of contaminants; 2) the potential for consumption of crops and crop-fad livestock
potentially contaminated by airborne deposition; 3) the potential for ingestion of
crops, livestock, and fish dependent on potentially contaminated surface water; and
4) the potential for external exposure to and accidental ingestion of potentially
containinated surface water during recreational activities,

The groundwater pathway was not modeled because of the great depth to
groundwater and the low permeability of the partially saturated zone, The exposure
pathways for ingestion of and/or bathing with surface water were not addressad
because surface water downstream of the ranking unit is not used for these
purposes,

Data used in modeling this ranking unit were derived from the Environmental
Survey Preliminary Report, Survey S&A data, and site-supplied data. Constituents
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modeled include beryllium-7, cesium-137, cobalt-57 and 60, manganese-54, sodium-
22, uranium-238, zinc-65, barium, chromium Vi, HMX (H-NO3 Tetzoacine), lead, TNT,
1,1, 1-trichloroethane, uranium, and zinc compounds. Since the contaminants were
known to consist of radionuclides, heavy metals, and organics, there is no major gap
in the type of contaminants modeled,

As part of the Survey S&A Program, soil, watar, and sludge samples were collected
and analyzed for volatiles, semivolatiles, metal, HE, and radionuclides. The analysis
confirmed the presence of contaminants such as berylllum-7, cobalt-60, and HMX,
These data were used to develop the source term.,

Results of the Risk-Based Ranking

This ranking unit at the LANL ranks in an HP| Group 0, which would place this
ranking unit with those environmental problems that are not projected to reach
receptors. A wide variety of organic, Inorganic, and radioactive constituents ware
modeled, and none of them scored. This ranking unit scored low because of the low
concentration of contaminants in the soil,

Qualifiers to the Risk-Based Ranking

This ranking unit includes potential for contaminated soil runoff. The qualifiers
discussed in Section 7.0 apply.

Qualitative Uncertainty Analysls

This ranking unit ranks in HP! Group 0. For a well-characterized problem, the Model
Variability associated with the combination of the modeled transport scenario and
constituent will typically exhibit a range within the same HPl Group. Based on an
evaluation of the modeling for this ranking unit, the critical data are the source term
of the radioactive contaminants and the volume of surface soil available for
resuspension, which were derived from measured data. Therefore, the Critical Data
Category, which represents the uncertainty associated with the data, for this ranking
unitis an “A”, implying a low level of uncertainty is associated with the data, Thae
combined Maodel Variability and Critical Data Category resuit in a relatively low
amount of uncertainty associated with this ranking unit,
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Requlatory Aspects of the Ranking Unit

In August 1990, the site informed the Survey that this unit is regutated under the
HSWA of 1984 (Section 3004 (u] of RCRA), 40 CFR 264 Subpart F, and the HSWA
module of the RCRA operating permit,

Statys of the Ranking Unitin 1990

In August 1990, the site informed the Survey that elements of this ranking unit will
be addressed in the RFI/CMS process as required under the HSWA module of the
RCRA operating permit. The elements will be addressed as tasks {|dentified In ADSS)
to be activated under the schedule presented in the ER/EM Five-Year Plan,

61.7 Pastliquid Releases
Qescription of Ranking Unit

Past and angoing releases of liquids from drains, drums, and tanks at the LAML have
resulted in the contamination of surface solils. Leakage of flulds during storage and
transfer operation and areas of stained soil were noted during the Environmental
Survey. Evidence of drum spillage and leakage was observed at ten TAs, Operations
involving the storage and transfer of dlelectric ol have resulted in spillage and
leakage at TA-35. In addition, two surface impoundmaents at TA-35 may have
received hazardous waste from past operations,

Supporing Final Survey Findings

Toxic and Chemical Materials lil-1 and liI-S, Inactive Sites and Releases |ll-2, and
Waste Management |11-2

| ni I

The transport pathways that were modeled include: 1) surface soll to air

(resuspension and volatilization); and 2) ranking unit to overland runoff to surface
water.
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The exposure pathways that were modeled include: 1) the potentlal for inhalation
of contaminants; 2) the potential for consumption of crops and crop-fed livestock
potentially contaminated by alrborne deposition; 3) the potential for ingestion of
crops, livestock, and fish dependent on potentially contaminated surface water; and
4) the potential for external exposure to and accidental Ingestion of potentlally
contaminated surface water during recreational activities,

The groundwater pathway was not modeled because of the great depth to
groundwater and the low permeability of the partially saturated zone, The exposure
pathways for ingestion of and/or bathing with surface water were not addressed
because the surface water downstream of the ranking unit is not used for these
purposes,

Data used in modeling this ranking unit were derived from the Environmental
Survey S&A Data Document, Constituents modeled include uranium-238, acetone,
anthracene, Aroclor-1254 (PCB), benzene, benzoic acid, chlordane, chromium VI,
cyanide ion, DDD, DDT, Endosulfan | (Alpha), lead, methylene chloride, pyrene, and
uranium. Since the contaminants were known to consist of radienuclides,
inarganics, and organics, there is no major gap in the type of contaminants modeled.

As part of the Survey S&A Program, soil and sludge samples were collected and
analyzed for PCB/pesticides, radionuclides, volatiles, semivolatiles, and metals. The
analysis confirmed the presence of contaminants such as uranium-238, PCBs, and
chromium VI, These data were used to develop the source term.

Resylts of the Risk-Based Ranking

This ranking unit at the LANL ranks in an HPI Group 0, which would place the
ranking unit with those environmental problems that are not projected to reach
receptors. A wide variety of radionuslides, inorganics, and organics were modeled
and none of them scored. This ranking unit scored low because of the low
concentration of contaminants,
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Qualifiers to the Risk-Based Ranking

This ranking unit includes potential for contaminated soil runotf. The qualifiers
discussed in Sectian 7.0 apply.

Qualitative Uncertainty Analysig

This ranking unit ranks in HPl Group 0. For a well-characterized problem, the Model
Varlability associated with the combination of the modeled transport scenario and
constituent will typicaily exhibit a range within the same HP! Group. Based on an
evaluation of the modeling for this ranking unit, the critical data are the inventories
of contaminants and the volume of surface soil avallable for resuspension, which
were derived from measured data, Therefore, the Critical Data Category, which
represents the uncertainty associated with the data, for this ranking unit is an "A",
implying a low level of uncertainty Is associnted with the data, The combined Model

Variability and Critical Data Category result In a relatively low amount of uncertainty
associated with thisranking unit.

Requlatory Aspects of the Ranking Unit

in August 1990, the site informed the Survey that this unit is regulated under the
HSWA of 1984 {Section 3004 (u] of RCRA), 40 CFR 264 Subpart F, and the HSWA
module of the RCRA operating permit.

Status of the Ranking Unit in 1990

in August 1990, the site informed the Survey that two surface impoundments were
found to contain hazardous waste. They are all but closed under RCRA, awaiting
concurrence by the state, Elements of this ranking unit will be addressed in the
RFI/CMS process as required under the HSWA module of the RCRA operating permit,

The elements will be addressed as tasks (Identifled in ADSs) to be activated under the
schedule presented in the ER/EM Five-Year Plan,
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6.1.9 Open Dumps and Boneyards

Description of Ranking Unit

Thirty locations have been identified at the LANL where chemical and radioactive
wastes have been disposed of in open dumps, and contaminated equipment has
been stored in boneyards. These storage and disposal practices may have resulted in
surface soil contamination. Seven locatlons in five TAs are of particular concern
based on the type of waste or contaminated equipment exposed at the surface. In
addition, lead shots, lead shavings, lead sheeting, and lead bricks are stored in a
number of areas directly on the ground in unprotected, unbermed locations, which
may result in lead contamination of solls, Of particular concern is the TA-53
boneyard, which contains 25 uncovered, deteriorating drums of this material,

Sypporting Final Survey Findings

Waste Management li1-6 and Inactive Sites and Releases [il-4

How the Ranking Unit was Mogeled

The transport pathways that were modeled include: 1} surface soll to air

(resuspension and volatilization); and 2) ranking unit to overland runoff to surface
water,

The exposure pathways that were modeled include: 1) the potential for inhalation
of contaminants; 2) the potential for consumption of crops and crop-fed livestock
potentiaily contaminated by airborne deposition; 3) the potential for ingestion of
crops, livestock, and fish dependent on potentially contaminated surface watar; and
4) the potential for external exposure to and accidental ingestion of potentially
contaminated surface water during recreational activities,

The groundwater pathway was not modeled because of the great depth to
groundwater and the low permeability of the partially saturated zone, The
exposure pathways for ingestion of and/or bathing with surface water were not
addressed because surface water downstream of the ranking unit is not used for
these purposes.




Data used in modeling this ranking unit were derived primarlly from the
Environmental Survey S&A Data Document for the LANL. Constituents modeled
include cesium-134, strontium-90, uranium-238, yttrium-90, and berylllum, Since the
contaminants were known to censist of radlonuclides, heavy metals, and organics,
there is no major gap in the type of contaminants modeled.

As part of the Survey S&A Program, surface and subsurface soil samples were
collected and analyzed for PCB/pesticides, radionuclides, volatiles, semivolatiles, and
metals, The analysis confirmed the presence of cesium-134, strontium-90,

uranium-238, yttrium-90, and beryllium, These data were used to develop the
source term,

Resulis of the Risk-Based Ranking

This ranking unit at the LANL ranks in an HPI Group 2, which would place the
ranking unit with those environmental problems that are characterized as generally
reaching receptors at lavels well below those used in regulatory decisions, The
driving contaminant was uranium-238, which potentially could be transported
through the air to the receptors where it could potentially be inhaled, The
contaminant and pathway scored low because of the concentration of contaminant
over a large voluma of surface area. This pathway results in a near-term impact at

the receptors. The area surrounding the LANL was modeled as supporting a
moderate-size population,

Qualifigrs to the Rigk-Based Ranking

This ranking unit includes potential for contaminated soil runoff. The qualifiers
discussed in Section 7.0 apply.

Qualitative Yncertainty Analysiy

This ranking unit scores for uranium-238 in a resuspension pathway. For a well-
characterized problem, the Model Variabllity assoclated with this combination of
scoring transport scenario and constituent will typically exhibit a range within the
same HP| Group. Based on an evaluation of the modeling for this ranking unit, the
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critical data are the inventories of the contaminants and the volume of surface soll
available for resuspension, which were derived from measured data, Therefore, the
Critical Data Category, which represents the uncertainty associated with the data,
for this ranking unit Is an A", implying a low level of uncertainty is assoclated with
the data. The combined Model Variability and Critical Data Category result in a
relatively low amount of uncertainty assoclated with this ranking unit,

Requlatory Aspects of the Ranking Unit

In August 1990, the site informed the Survey that this unit is regulated under the
HSWA of 1984 (Section 3004 (u] of RCRA), 40 CFR 264 Subpart F, and the HSWA
medule of the RCRA operating permit,

Status of the Ranking Unitin 1990

In August 1990, the site informad the Survey that elements of this ranking unit will
be addressed in the RFI/CMS process as recuired under the HSWA module of the
RCRA operating permit. The elements will be addressed as tasks (identified in ADSs)
to be activated under the schedule presented in the ER/EM Flve-Year Plan,

6.1.9 Potentlally Inadequate Decontamination and Decommissioning

Description of Ranking Unit

Surface and shallow subsurface soils in the vicinity of contaminated structures that
have been decontaminated and/or decommissioned may contain residual
contaminants. As representative of this potential problem, this ranking unit Includes
two sites formerly used in HE processing operations where the decontamination and
decommissioning processes were completed In the 1960s,

Supporting Final Survey Finding

Inactive Sites and Releases |11-7
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How the Ranking Unit was Modeled

The transport pathways that were modeled Include: 1) surface soil to air
(resuspension and volatilization); 2} potential contaminant migration to
groundwater; and 3) potential contaminant migration to groundwater to surface
water.

The exposure pathways that were madeled include: 1) the potential for inhalation
of contaminants; 2) the potential for consumption of crops and crop-fed livestock
potentially contaminated by airborne depaosition; 3) the potential for ingestion of
crops, livestock, and fish dependent on potentially contaminated surface water; 4)
the potential for accidental ingestion of potentlally contaminated surface water
during recreational activities; 5) the potential for ingestion of potentially
contaminated groundwater; 6) the potentlal for ingestion and inhalation of
bathwater derived from potentially contaminated groundwater; and 7) the

potential for ingestion of crops irrigated and livestock watered with potentially
contaminated groundwater,

The exposure pathways for Ingestion of and/or bathing with surface water were not
addressed because surface water downstream of the ranking unit is not used for
these purposes.

Data used in modeling this ranking unit were derived from the Environmental
Survey S&A Data Document, Constituents modeled include acetone, beryllium,
copper, and toluene, Since the contaminants were known to consist of heavy metals
and volatile organics, there is no major gap in the type of contaminants modeled.

As part of the Survey S&A Program, subsurface soil samples were collected and
analyzed for HE, volatiles, and metals, The analysis confirmed the presence of
acetone, beryllium, copper, and toluene, These data were used to develop the
source term,

Resylts of the Risk-Based Ranking

This ranking unit at the LANL ranks in an HPI Group 0, which would place the
ranking unit with those environmental problems that are not projected to reach
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receptors. A wide variety of inorganics and organics were modeled and none of

them scored. The ranking unit scored low because of low contaminant
concentrations,

Quatitiers to the Risk-Based Ranking

None of the standard qualifiers apply to this ranking unit.

Qualitative Uncertainty Analysis

This ranking unit ranks in HPI Group 0. For a wall-characterized problem, the Model
Variability associated with the combination of the modeled transport scenario and
constituent will typically exhibit a range within the same HPl Group. DBased on an
evaluation of the modeling for this ranking unit, the critical data are the inventory
of contaminants and the volume of surface soil available for resuspension, which
were derived from measured data. Therefore, the Critical Data Category, which
represents the uncertainty assoclated with the data, for this ranking unit Is an "A",
implying a low level of uncertainty is assoclated with the data. The combined Model

Variability and Critical Data Category resuit in a relatively low amount of uncertainty
associated with this ranking unit,

Regulatory Aspects of the Ranking Unit

In August 1990, the site informed the Survey that this unit is regulated under the
HSWA of 1984 (Section 3004 [u) of RCRA), 40 CFR 264 Subpart F, and the HSWA
module of the RCRA operating permit.

Statys of the Ranking tnitin 199Q

In August 1990, the site informed the Survey that elemaents of this ranking unit will
be addressed in the RFI/CMS process as required under the HSWA module of the
RCRA operating permit. The elements will be addressed as tasks (identifled in ADSS)
to be activated under the schedule presented in the ER/EM Five-Year Plan,
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6.1.10 Area P

Rescription of Ranking Unit

Area P of TA-16 at the LANL is the former disposal site for hazardous waste from HE
research and development, and from waste HE burning operations at TA-16, This
ares may be contributing to contamination of surface water with HE, barium, and
heavy metal discharges resulting from stormwater runoff draining from the exposed
waste on the face of the landflil,

Supporting Final Survey Finding

Waste Management Ill-4
| it w |

The transport pathways that were moadeled include: 1) surface soil to air

(resuspension and valatilization); and 2) ranking unit to overland runoff to surface
water,

The exposure pathways that were modeled include: 1) the potential for inhalation
of contaminants; 2} the potential for consumption of crops and crop-fed livastock
potentially contaminated by airborne deposition; 3) the potential for ingestion of
crops, livestock, and fish dependent on potentially contaminated surface water; and
4) the potential far accidantal ingestion of potentially contaminated surface water
during recreational activities,

The groundwater transport pathway was not modeled because of the great depth to
groundwater and the low permeability of the partially saturated zone. The
exposure pathways for ingestion of and/or bathing with surface water were not
addressed because the surface water downstream of the ranking unit Is not used for
these purposes,

Data used in modeling this ranking unit were derived from the Enviroanmaental

Survey Preliminary Report, The constituent modeled was barium, which was the
only constituent of concern,
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Results of the Risk-Based Ranking

This ranking unit at the LANL ranks in an HP| Group 0, which would place the
ranking unit with those environmental problems that are not projected to reach
receptors, Barlum was modeled and did not score. This ranking unit scored tow
because of the low concentration of contaminant in the sail,

Qualitigrs to the Risk-Based Ranking

This ranking unit includes potential for contaminated scll runoff, The qualifiers
discussed in Section 7.0 apply.

Qualitative Uncertainty Analysig

This ranking unit ranks in HPI Group 0. For a well-characterized problem, the Modet
Variability associated with the combination of the modeled transport scenario and
constituent will typically exhibit a range within the same HP! Group. Based on an
evaluation of the modeling for this ranking unit, the critical data are the inventory
of barium in the surface soil and the volume of surface soil avallable for
resuspension, which were derived from measured data. Therefore, the Critical Data
Category, which represents the uncertainty associated with the data, for this ranking
unit is an A", implying a low level of uncertainty is assoclated with the data, The
combined Mode! Variability and Critical Data Category result in a relatively low
amount of uncertainty associated with this ranking unit.

Requlatgry Aspects of the Ranking Unit

In August 1990, the site informed the Survey that this unit is regulated under the
HSWA of 1984 (Section 3004 [u] of RCRA), 40 CFR 264 Subpart F, and the HSWA

module of the RCRA cperating permit. Closure is regulated under 40 CFR 265
Subpart G.
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Status of the Ranking Unitin 1990

In August 1990, the site informed the Survey that a closure plan has been submitted
to the state, The LANL plans to revise the plan and resubmit it to the state, Closura
activities will begin when approval of the plan is received.

6.1.11 Technical Area 54

Description of Ranking Unit

Area L of TA-54 at the LANL was previously used as a disposal area for hazardous
organic waste, Thirty-four shafts, ranging from 3 to 8 feet in diameter and 60 feet
deep, are located in Area L. Organicvapors have been detected in Area L at a depth
of 100 feet in the parts-per-million range. The hazardous waste disposal site

represents a potential source of contamination to the groundwater through vapar
phase flow,

Suppgriing Final Survey Findingg

Waste Management !l-2 and Groundwater |{1.1

How the Ranking Unit was Modeled

The transport pathways that were modeled Include: 1) potential contaminant

migration to groundwater; and 2) potentlal contaminant migration to groundwater
to surface water.

The exposure pathways that were modeled include: 1) the potentlal for ingestion of
crops, livestock, and fish dependent on potentially contaminated surface water; 2)
the potential for external exposure and for accidental ingestion of potentlally
contaminated surface water during recreational activities; 3) the potential for
ingestion of potentially contaminated groundwater; 4) the potential for ingestion
and inhalation of bathwater derived from potentlally contaminated groundwater;

and $) the potential for ingestion of crops irrigated and livestock watered with
potentially contaminated groundwater,
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The transport by wind, overland runoff, and direct exposure pathways were not
considered as the Area L shafts are capped. The exposure pathways for Ingestion of
and/or bathing with surface water were not addressed because the surface water is
not used for these purposes downstream of the ranking unit,

Data used in modeling this ranking unit were derived from the Environmental
Survey S&A Data Document for LANL, the LANL Waste Management Site Plan, and
the Closure and Post Closure Plan for TA-54, Constituents modeled include acetone,
ethanol, kerosene, methanol, methylene chloride, methyl ethyl ketone, toluene,
1,1,1-trichloroethane, trichloroethylene, trichloromenofluoromethane, americlum-
241, neptunium-237, plutonium-238 and 239, protactinium-233, thorium-230,
uranium-233, 234, and 235, barium, chromium VI, DDD, DDT, fluoranthene,
phenanthrene, and pyrene. Since the contaminants were known to consist ot
organics, heavy metals, and radionuclides, there is no major gap in the type of
contaminants modeled.

Resulty of the Risk-Based Ranking

This ranking unit at the LANL ranks in an HPI Group 0, which would place the
ranking unit with those environmental problems that are not projected to reach
receptors. Volatile and semivolatile organics, and radionuclides were modeled and
none of them scored. This ranking unit scored low because of the siow groundwater
velocity and leach rates through the geologic formations underlying the LANL,

Qualifiers to the Risk-Based Ranking

None of the standard qualfiers apply to this ranking unit.

Qualitative Uncertainty Analysis

This ranking unitranks in HPI Group 0. For a well-characterized problem, the Model
Variability associated with the combination of the modeled transport scenario and
constituent wiil typically exhibit a range within the same HPI Group. Based on an
evaluation of the modeling for this ranking unit, the critical data are the low
groundwater velocity and leach rates for the geologic formations underlying the
LANL, which were derived from measured data. Tharefore, the Critical Data
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Category, which represents the uncertainty associated with the data, for this ranking
unit is an "A”, implying a low level of uncertainty is associated with the data, The
combined Model Variablility and Critical Data Category result in a relatively low
amount of uncertainty associated with this ranking unit,

Requlatory Aspects of the Ranking Unit

In August 1990, the site informed the Survey that this unit is regulated under the
HSWA of 1984 (Section 3004 [u] of RCRA ), 40 CFR 264 Subpart F, and the HSWA
module of the RCAA operating permit, 1t Issubject to 40 CFR 264 as a permitted TSO
facility and 40 CFR 265 as interim status (mixed waste),

Status of the Ranking Unitin 1990

In August 1990, the site informed the Survey that a closure plan has been submitted
to the state for the landfill portion of TA-54, Area L. The LANL plans to revise the
plan and resubmit it to the state. Closure activities will begin when approval of the
plan is received. The LANL is also pursuing dealing with this unit under the HSWA,
Treatment and storage of hazardous waste Is a permitted RCRA activity, Mixed
waste treatment and storage will receive interim status and probably be permiited.

6.1.12 Technical Area 33 Marshy Area

Description of Ranking Unit

Wastewater from Building TA-33-86, a high-pressure tritium-handling facllity, is
discharged into two sumps, which allow the liquids to percolate into the soil in an
area east of the bullding. This disposal practice has created a marshy area, The
wastewater is known to contain tritium, and may also contain solvents and olls.

Supparting Final Survey Finding

Surface Water |ll-3




How the Ranking Unit was Modeled

The transport pathways that were modeled include: 1) potential contaminant

migration to groundwater; and 2} potential contaminant migration to groundwater
to surface water.

The exposure pathways that were modeled include: 1) the potential foringestion of
crops, livestock, and fish depandent on potentially contaminated surface water; 2)
the potential for external exposure to and accidental ingestion of potentially
contaminated surface water during recreational activities; 3) the potential for
ingestion of potentlally contaminated groundwater; 4) the patential for ingestion
and inhalation of bathwater derived from potentially contaminated groundwater;
and 5) the potential for ingestion of crops irrigated and livestock watered with
potentially contaminated groundwater,

The surface soil to air (resuspension and volatilization ) transport pathways were not
modeled because there is no exposed soil and the contaminant is not volatile. The
exposure pathways for ingestion of and/or bathing with surface water were not
addressed because the surface water downstream of the ranking unit is not used for
these purposes. The overland transport pathway was not modeled because the
sump system allows the water to percolate into the soll rather than run off the soil,

Data used in rmodeling this ranking unit were derived from the Environmental
Survey Preliminary Report and site-supplied Comprehensive Environmental
Assassment and Responsa Program (CEARP) data, The only constituent modeled was
tritium, which was the only constituent of concern,

Results of the Risk-Based Ranking

This ranking unit at the LANL ranks in an HP! Group 0, which would place the
ranking unit with those environmental problems that are rnot projected to reach
receptors. Tritium was modeled and did not score. This ranking unit scored low
because of tha long time needed for transport through the geologic formatlons and
the relatively short half-life of tritium,




Qualifiers to the Risk-Based Ranking

None of the standard qualifiers apply to this ranking unit,

Qualitative Uncertainty Analysly

This ranking unit ranks in HPt Group 0. For a well-characterized problem, the Model
Variability associated with the combination of the modeled transport scenario and
constituent will typically exhibit a range within the same HPI Group. Hased on an
evaluation of the modeling for this ranking unit, the critical data are the Inventory
of contaminants and the low groundwater velocity and leach rates for the grologlc
formations underlying the LANL, which were derived from measured data.
Therefore, the Critical Data Category, which represents the uncertainty associated
with the data, for this ranking unitis an "A", implying a low level of uncertainty Is
associated with the data. The combined Model Variability and Critical Data

Category result in a relatively low amount of uncertainty assoclated with this
ranking unit,

Requlatory Aspects of the Ranking Unit

In August 1990, the site informed the Survey that this unit is regulated under the
HSWA of 1984 (Section 3004 {u] of RCRA) and the HSWA module of the RCRA
operating permit.

Statys of the Ranking Unitin 1990

In August 1990, the site informed the Survey that this ranking unit is being
addressed in the RFI/CMS process as required under the HSWA module of the RCRA
operating permit. This process began in May 1990,

8.1.13 Potential for Releases from Radloactive Waste Tanks

Description gf Ranking Unit

Several aboveground storage tanks (ASTs) without adequate spill containment are
used for the storage of radioactive liquids at the LANL, Four tanks at TA-21-257 are

.78.




only partially contained. Spills of significant quantities at these tanks would result in
soil contamination. One tank at Omega West TA-2-26 is totally uncontained and
within 50 feet of the stream in Los Alamos Canyon,

Sypporting Final Survey Finding

Waste Management|li-5

How the Ranking Unit was Modeled

The transport pathways that were modeled Include: 1) surface soil to alr

(resuspension and volatilization); and 2) ranking unit to overland runoff to surface
water,

The exposure pathways that were modeled include: 1) the potential for inhalation
of contaminants; 2) the potential for consumption of crops and crop-fed livestock
potentially contaminated by airborne deposition; 3) the potentlal for ingestion of
crops, livestock, and fish dependent on potentially contaminated surface water; and
4) the potential for external exposure to and accidental ingestion of potentlally
contaminated surface water during recreational activities,

The groundwater transport pathway was not modeled because of the great depth to
groundwater and the low permeability of the partially saturated zone, The
exposure pathways for ingestion of and/or bathing with surface water were not
addressed because surface water downstream of the ranking unit Is not used for
these purposes.

Data used in modeling this ranking unit were derived from site-supplied data,
Constituents modeled include technetium-99 and magnesium.  Since the
contaminants were known to consist of radionuclides and heavy metals, there is no
major gag in the type of contaminants rodeled.

Resuits of the Risk-Based Ranking

This ranking unit at the LANL ranks in an HPI Group 0, which would place this
ranking unit with those environmenta! problems that are not projected to reach
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receptars. Radionuclides and heavy metals were modeled and none of them scored.
The ranking unit scored low because of low contaminant concentrations,

Qualifiery to the Risk-Based Ranking

This ranking unit includes potential for contaminated soil runoff. The qualifiers
discussed in Section 7.0 apply.

Qualitative Uncertainty Analysis

This ranking unit ranks in HPl Group 0. For a well-characterized problem, the Model
Variability associated with the combination of the modeled transport scenario and
constituent will typically exhibit a range within the same HPI Group. Based on an
evaluation of the modeling for this ranking unit, the critical data is the flow rate of
the surface water used for watering livestock, which was derived from measured
data. Therefore, the Critical Data Category, which represents the uncertainty
associated with the data, for this ranking unit is an "A", implying a low level of
uncertainty is associated with the data. The combinad Model Variability and Critical

Data Category result in a relatively low amount of uncertainty associated with this
ranking unit.

Requlatory Aspects ¢f the Ranking Unit

In August 1990, the site informed the Survey that this unit is regulated under the
HSWA of 1984 (Section 3004 (u] of RCRA), and the HSWA module of the RCRA
operating permit. it is subject to RCRA permit, Attachment | for waste stream
characterization. The unit may be subject to RCRA if determined to be mixed waste,
New Mexico received mixed waste authority on July 25, 1990,

Statys of the Ranking Unitin 199G

In August 1990, the site informed the Survey that elements of this ranking unit will
be addressed in the RFI/CMS process as required under the HSWA module of the
RCRA operating permit. The elements will be addressed as tasks {identified in ADSS)
to be activated under the schedule presented In the ER/EM Five-Year Plan,
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6.1.14 Potential for Releases from Underground Storage Tanks

Description of Ranking Unit

The storage of hazardous and radioactive liquids in active underground storage
tanks {USTs) at the LANL presents the potentlal for undetected releases to surface
and subsurface soils. A number of tanks with the potential for leakoge are In
operation at the LANL, and have not been tested to determine whether or not they
are |eaking.

supparting Final Survey Finding

Toxic and Chemical Materials 111-2

How the Ranking Unit was Modeled

The transport pathways that were modeled include: 1) potential contaminant

migration to groundwater; and 2) potential contaminant migration to groundwater
to surface water,

The exposure pathways that were modeled include: 1) the potential for ingestion of
crops, livestock, and fish dependent on potentlally contaminated surface water; 2)
the potential for accidental ingestion of potentially contaminated surface water
during recreational activities; 3) the potential for ingestion of potentially
contaminated groundwater; 4) the potential for ingestion and inhalation of
bathwater derived from potentially contaminated groundwater; and 5) the

potential for ingestion of crops irrigated and livestock watered with potentially
contaminated groundwater,

The air and overland runoff transport pathways were not modeled because the
tanks are buried. The exposure pathways for ingestion of and/or bathing with

surface water were not addressed because surface water downstream of the ranking
unitis not used for these purposes.

Data for this ranking unit were derived from site-supplied data and the
Environmental Survey Preliminary Report, Constituents modeled include PCBs
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(general), diesel fuel, Fuel Oll #2, gasoline, and motor oil. Since the contaminants
were known to cansist of arganics and PCBs, there Is no major gap in the type of
contaminants modeled.

Resulty of the Risk-Based Ranking

This ranking unit at the LANL ranks in an HP| Group 0, which would place the
ranking unit with those environmental problems that are not projected to reach
receptors. Organics and PCBs were modeled and did not score, This ranking unit
scored low because of the low groundwater flow rate and leach rate for the
geologic formations underlying the LANL,

Qualifiers to the Risk-Based Ranking

None of the standard qualifiers apply to this ranking unit,

Qualitative Uncertainty Analysly

This ranking unit ranks in HPI Group 0. For a well-characterized problem, the Model|
Variability associated with the combination of the modeled transport scenario and
constituent will typically exhibit a range within the same HP| Group. Based on an
evaluation of the modeling for this ranking unit, the critical data are the
groundwater flow rate and leach rate for the geolagic formations underlying the
LANL, which were derived from measured data, Therefore, the Critical Data
Category, which represents the uncertainty associated with the data, for this ranking
unit is an “A”", implying a low level of uncertainty is assoclated with the data. The
combined Model Variabllity and Critical Data Category result in a relatively low
amount of uncertainty associated with this ranking unit,

Requlatory Aspects of the Ranking Unit

In August 1990, the site informed the Survey that this unit is requlated under the
HSWA of 1984 (Section 3004 (uj of RCRA) and the HSWA madule of the RCRA
operating permit, It issubject to New Mexico UST regulations.
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Status of the Ranking Unitin 1390

In August 1990, the site informed the Survey that elements of this ranking unit will
be addressed in the RFI/CMS process as required under the HSWA module of the
RCRA operating permit. The elements will be addressed as tasks (Identified in ADSs)
to be activated under the schedule presented in the ER/EM Five-Year Plan,

6.1.15 Potential Leaks from Abandoned or Removed Underground Storage
Tanks

Description of Ranking Unit

Undetected releases may occur at the LANL from USTs that have been abandoned in
place or removed. These USTs were used for starage of fuels, oils, and radionuclides,

supporting Final Survey Finding

Inactive Sites and Releases I|l-3

How the Ranking Unit was Modeled

The transport pathways that were modeled include: 1) potential contaminant
migration to groundwater; and 2) potential contaminant migration to groundwater
to surface water.

The exposure pathways that were modeled include: 1) the potential for ingestion of
crops, livestock, and fish dependent on potentially contaminated surface water; 2)
the potential for external exposure to and accidental ingestion of potentially
contaminated surface water during recreational activities; 3) the potential for
ingestion of potentially contaminated groundwater; 4) the potentlal for Ingestion
and Inhatation of bathwater derived from potentially contaminated groundwatar;
and 5) the potential for ingestion of crops irrigated and livestock watered with
potentially contaminated groundwater.

The air and overland runof transport pathways were not modeled because the
tanks are buried. The exposure pathways for ingestion of and/or bathing with
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surface water were not addressed because the surface water downstream of the
ranking unitis not used for these purposes.

Data for this ranking unit were derived from the Environmental Survey Preliminary
Aeport and site-supplied data, Constituents modeled include americium-241,
neptunium-237, plutonium-239, protactinium-233, uranium-233 and 235, and PCBs
(general). Since the contaminants were known to consist of radionuclides and
organics, there is no major gap in the type of contaminants modeled.

Results of the Risk-Based Ranking

This ranking unit at the LANL ranks in an HPl Group 0, which wauld place the
ranking unit with those environmental problems that are not projected to reach
receptors, Radionuclides and organics were modeled and did not score. This
ranking unit scored low because of the low mobility of the constituents,

Qualifigrs 1o the Risk-Based Ranking

None of the standard qualifiers apply to this ranking unit.

Qualitative Uncertainty Analysis

This ranking unit ranks in HPl Group 0. For a well-characterized problem, the Model
Variability associated with the combination of the modeled transport scenario and
constituent will typically exhibit a range within the same HP) Group. Based on an
evaluation of the modeling for this ranking unit, the critical data are the adsorption
coefficients of the contaminants, which were derived in part from measured data
and in part from assumptions. Therefore, the Critical Data Category, which
represents the uncertainty associated with the data, for this ranking unit is a "B",
implying a moderate leve! of uncertainty Is assoclated with the data. The combined
Model Variability and Critical Data Category result In a moderate amount of
uncertainty associated with this ranking unit.




Requlatory Aspects of the Ranking Unit

In August 1990, the site informed the Survey that this unit Is regulated under the
HSWA of 1984 (Section 3004 {u] of RCRA), 40 CFR 264 Subpart F, and the HSWA
module of the RCRA operating parmit,

Statyy of the Ranking Unitin 199Q

In August 1990, the site informed the Survey that elements of this ranking unit will
be addressed in the RF/CMS process as required under the HSWA module of the
RCRA operating permit, The elernents will be addressed as tasks (Identified in ADSSs)
to be activated under the schedule presented in the ER/EM Five-Year Plan,

6.2 Situations That May Represent Potential Future Environmental Problems
6.2.1 Potential for Future Releases from Product Drums

Description of Ranking Unit

There is a potential for leakage and spills from the storage of oil and hazardous
materials in drums stored outdoors at the LANL, These drums contain dielectric oll,
motar oil, hydraulic fluid, alcohols, chlorinated solvents, various laboratory and
process wastes, and discarded product materlals, inadequate practices associated
with thase drums include storage directly on the soll, storage without secondary
containment, unlabeled drums, storage In uncovered locations, and storage of
drums in or adjacent to drainage ditches,

Supponing Final Survey Finding

Texic and Chemical Materials |12

How the Ranking Unit was Modeled

The transport pathways that were modeled include: 1) surface soil to air

{resuspension and volatilization); and 2) ranking unit to overland runoff to surface
water.
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The exposure pathways that were modeled include: 1) the potential for inhalation
of contaminants; 2) the potential for consumption of crops and crop-fed livestock
potentially contaminated by airborne deposition; 3) the potential for ingestion of
crops, livestock, and fish dependent on potentially contaminated surface water; and
4) the potential for accidental ingestion of potentially contaminated surface water
during recreational activities,

The groundwater transport pathway was not modeled because of the great depth to
groundwater and the low permeability of the partially saturated zone, The
axposure pathways for ingestion of and/or bathing with surface water were not

addressed because the surface water downstream of the ranking unit is not used for
these purposes.

Data used in modeling this ranking unit were derived primarlly from the
Environmental Survey Preliminary Report, the Environmental Surveillance Report for
the LANL for 1985, and assumptions concerning the quantity and quality of drum
storage at the LANL. Constituents modnled include acetone, PCBs (general},
chlaraform, ethanal, Freon 113, hydraulic fluid, methyléne chloride, methyl ethyl
ketone, 1,1,1-trichloroethane, and trichloroethylene. Since the contaminants were

known to consist of volatile organics and PCBs, there is no major gap In the type of
contaminants modeled.

Resylty of the Risk-Based Ranking

This ranking unit at the LANL ranks in an HPIl Group 5, which would place the
ranking unit with those environmental problems that represent a tertiary level of
concern from the potential hazard perspective, Scores for this group are generally a
result of either small receptor populations, low doses, or low-toxicity contaminants,
The driving contaminant was 1,1,1-trichloroethane, which potentially could be
transported through the air to receptors where it could potentlally be inhaled. The
contaminant and pathway scored in HP| Group 5 because of the toxicity and quantity
of the contaminant and the speed of transport through air, which result in a
potential near-term impact at the receptor, The area surrounding the LANL was
modeled as supporting a moderate-size population,
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Qualifigrs to the Risk-Based Ranking ‘l-
This ranking unit scores for potential contamination of groundwater or surface |
water by organics and includes potential for contaminated soil runoff. The qualifiers

discussed in Section 7.0 apply. Y

Qualitative Uncertainty Analysis

This ranking unit scores for 1,1,1-trichloroethane in a volatilization pathway, For a
well-characterized problem, the Model Variability associated with this combination
of scoring transport scenario and constituent will typically exhibit a range of two HPI
Groups. Based on an evaluation of the modeling for this ranking unit, the critical
data are the inventory of 1,1,1-trichloroethane present in drums and the quantity
and quality of drums, which were derived from assumptions. Therefore, the Critical
Data Category, which represents the uncertainty associated with the data, for this
ranking unitisa “C*, implying a high level of uncertainty is associated with the data.
The combined Model Variability and Critical Data Category resultin a large amount
of uncertainty associated with this ranking unit.
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Reqylatory Aspects of the Ranking Unit

In August 1990, the site informed the Survey that the Clean Water Act of 1972, Spill '
Prevention Contral and Countermeasure (SPCC) Plan, 40 CFR 112 and 125, requires
construction of secondary containment structures to contro! spills of oll and other
liquids, It also requires preparation of contingency and countermeasure plans for
control of spills.

Status gf the Ranking Unit in 1990

In August 1990, the site informed the Survey that the LANL has completed secandary
containment structures for spill control for product drums in accordance with its
SPCC Plan, Additional containment structures are being planned in order to provide
containment for all product drums at the site.
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6.2.2 Potential for PCB Releases from Transformers

Description of Ranking Unit

There is a potential for the release of PCB-containing fluids to the environment at
the LANL. During the Survey, there were 133 PCB transformers in use that had PCB
cancentrations greater than 500 parts per million {(ppm) in thelr dielectric fluid. In
addition, there were 110 PCB-contaminated transformers in use with concentrations
of PCBs In the range of 50 to 500 ppm. A 1986 inventory of capacitors In use at the
LANL reported that 2,796 PCB-containing units are in service. The total amount of
PCB fluids in these units is significant, Numerous PCB transformers and capacitors
are situated near drains, lack adequate spili containment facilities, and/or are In poor
condition due to their age.

supponting Final Survey Finding

Toxic and Chemical Materials -1

How the Ranking Unit was Modeled

The transport pathways that were modeled Include: 1) surface soll to alr

(resuspension and volatilization); and 2) ranking unit to overland runoff to surface
water,

The exposure pathways that were modeled include: 1) the potential for inhalation
of contaminants; 2) the potential for consumption of crops and crop-fed livestock
potentially contaminated by airboerne deposition; 3) the potential for ingestion of
crops, livestock, and fish dependent an potentlially contaminated surface water; and
4) the potential for accidental ingestion of potentially contaminated surface water
during recreational activities,

The groundwater transport pathway was not modeled because of the greatdepth to
groundwater and the low permeability of the partially saturated zone. The
axposure pathways for ingestion of and/or bathing with surface water were not
addressed because surface water downstream of the ranking unit is not used for
these purposes.
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Data used in modeling this ranking unit were derived primarily from site-supplied
information concerning electrical transformers which contain PCBs, Constituents
modeled include PCBs, which were the only constituents of concern,

Resyits of the Risk-Based Ranking

This ranking unit at the LANL ranks in an HPI Group 0, which would place the
ranking unit with those environmental problems that are not projected to reach
receptors. PCBs were modeled and did not score, This constituent and pathway
scored low because of the low surface area for resuspension and the low
concentration of PCBsin the transformer dielectric fluid. '

Qualifigrs to the Risk-Based Ranking

This ranking unit includes potentiai for contaminated soil runoff, The qualifiers
discussed in Section 7.0 apply,

Qualitative Uncertainty Analysis

This ranking unit ranks in HPI Group 0. For a well-characterized problem, the Model
Variability associated with the combination of the modeled transport scenario and
constituent will typically exhibit a range within the same HP) Group. Based on an
evaluation of the modeling for this ranking unit, the critical data are the inventory
of PCBs in the dielectric fluid released during a catastrophic failure and the volume
of surface soil available for resuspension, which were derived from maasured data.
Therefore, the Critical Data Category, which represents the uncertainty associated
with the data, for this ranking unitis an "A", implying & low level of uncertainty Is
associated with the data. The combined Model Variability and Critical Data

Catagory result in a relatively low amount of uncertainty assoclated with this
ranking unit.

Reqylatory Aspects of the Ranking Unit

In August 1990, the site informed the Survey that the Toxic Substances Control Act
(TSCA) of 1976, 40 CFR Part 761, requires the regulation of harmful new chemicals
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entering commerce and the control of those toxic substances (PCBs) already in
commarcial use,

Status gf the Ranking Unit in 1990

In August 1990, the site informed the Survey that the LANL is replacing or retrofilling
all PCB transformers according to a priority schedule developed between the
engineering and environmental staffs. The target date for removal of all PCB
transformers at the laboratory is 1996,

623 Potential for Future Releases from Nonradioactive Aboveground Tanks
Description of Ranking Unit

There are a number of ASTs at the LANL that lack adequate spill containment,
Fourteen were identified without secondary containment and 12 with minor
secondary containment, Two acid waste tanks at TA-46-88 are unbermed. The
constituents of the tanks varied from dlesel fuel, gasoline, and dielectric oll
contaminated with PCBs to acidic and basic fluids,

Supporting Final Survey Findings

Waste Management Ill-3, Toxic and Chemical Materials 11l-3 and IlI-4

How the Ranking Unit was Magdeleg

The transport pathways that were modeled include: i) surface soll to air

(resuspension and volatitization); and 2) ranking unit to overland runoff to surface
water,

The exposure pathways that were modeled include: 1) the potential for inhalation
of contaminants; 2) the potential for consumption of crops and crop-fed livestock
potentially contaminated by airborne deposition; 3) the potential for ingestion of
crops, livestock, and fish dependent on potentially contaminated surface water; and

4) the potential for accidental ingestion of potentially contaminated surface water
during recreational activities,
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The groundwater transport pathway was not modeled because of the great depth to
groundwater and the fow permeability of the partially saturated zone, The exposure
pathways for ingestion of and/or bathing with surface water wera not addressed
because surface water downstream of the ranking unit is not used for these
purposes,

Data for this ranking unit were derived from site-supplled data, Constituents
modeled include PCBs, which waere the only constituents of interest.

Resuity of the Risk-Based Ranking

This ranking unit at the LANL ranks in an HP! Group 0, which would place the
ranking unit with those environmental problems that are no! projected to reach
receptors. PCBs were modeled and did not score. This ranking unit scored low
because of the low inventory of PCBs and the small volume of potentlally
contaminated surface soil available for resuspension and cverland runoff,

Igk- Rank(n

This ranking unit includes potential for contaminated soll runoff. The qualifiers
discussed in Section 7.0 apply.

Qualitative Uncertainty Analysiy

This ranking unit ranks in HPI Group 0. For a well-characterized problem, the Model
Variability associated with the combination of the modaled transport scenario and
constituent will typically exhibit a range within the same HP| Group. Based on an
evaluation of the modeling far this ranking unit, the critical data are the inventory
of PCBs stored in ASTs and the velume of surface soil available for resuspension,
which were derived from measured data, Therefore, the Critical Data Category,
which represents the uncertainty associated with the data, for this ranking unit is an
“A", implying a low level of uncertainty is associated with the rdata, The combined

Model Variabllity and Critical Data Category result in a relatively low amount of
uncertainty associated with this ranking unit,
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Requlatgry Aspects of the Ranking Unit

in August 1990, the site informed the Survey that the Clean Water Act of 1972, SPCC
Plan, 40 CFR 112 and 125, requires construction of secondary containment structures
to control spills of cil and other liguids, 1t also requires preparation of conitingency
and countermeasure pians for control of spills,

Statys of the Ranking Unitin 1990

In August 1990, the site informed the Survey that the LANL has completed secondary
containment structures for spill control for ASTs in accordance with its SPCC Plan.
Additional containment structures are being planned in order to provide
containment for all ASTs at the site. The two acid waste tanks at TA-46-88 have been
emptied and cleaned, and they no longer receive waste acid.




7.0 LIST OF QUALIFIERS TO THE RISK-BASED RANKINGS

Potential Contamination of Groundwater or Surface Water by Organics

Modeling of organics in surface water or groundwater In this report assumes no
reduction due to decay or volatilization, Including these factors In the analysis
would have the effect of reducing the impacts and thus the scores of these ranking
units. The amount of reduction generally would be In the range of one Hazard
Potential Index (HP1) Group or less, These factors were not Included since this
information is generally not available at the stage of Investigation associated with

many of the ranking units, To have applied these factors at the few sites where they
exist would have resulted in inconsistent application of the ranking.

Potential for Contaminated Soil Runoff

The complex nature of sediment transport makes using simplified modeling
techniques difficult for contaminated soll runoff as a potentlal transport pathway.
Thus, a significant, but unquantified, amount of uncertainty Is assoclated with
ranking unit scores that encompass contaminated soil runoff as a transport pathway,
such pathways consistently score low in this report, Therefore, itis possible that this
aspect of the environmental problem Is not sufficiently represented in the scoring,
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8.0 FINDINGS AND OBSERVATIONS

This section contains all Category |, I}, and )l Final Survey Findings. Category IV
findings from the Environmental Survey Preliminary Report are notincluded because
they represent instances of administrative noncompliance and of management
practices that are not directly related to environmental risk, Citations and references
provided in this section can be found in the Environmental Survey Preliminary
Report for this site.

The Final Survey Findings include modifications in response to the Technical
Accuracy Review Comments on the Environmental Survey Preliminary Report that
were received from the site and/or DOE Operations (now Field) Office, The Final
Survey Findings also include the results of Survey Sampling and Analysis (S&A), as
appropriate, and reflect the status of the finding as reported by the site at the time
of the Data Accuracy Review (DAR) meeting in June 1989, It should be noted that
corrective actions taken by tha site since the DAR meeting are not reflected in the
Final Survey Findings.

8.1 Active Findings and Observations
.11 Air
There are no Category |, Il, or Il Final Survey Findings for Air at the Los Alamos

National Laboratory (LANL).

812 Sall

The following constitute the Final Survey Findings for Soil at the LANL, There are no
Category | or Il Final Survey Findings for Soil. The Category Il Final Survey Findings

are provided below.

Final Survey Finding: Soil lll-1 (Preliminary Survey Finding: Soil Ill-1)

soil Contamination by Plutonium-239. Data from a LANL surface sediment
manitoring program in Technical Area 49 (TA-49) indicate that sediment
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contaminated with plutonium-239 is moving through surface drainage patterns
onto the surface soils of Water Canyon and Ancho Canyon.

n 1975, the LANL established a sediment monitaring program near TA-49, The
program now consists of 12 sediment monitoring staticns in the natural drainages
from the four underground experimental areas and in three canyons downgradient
from the area. The data, collected annually, indicate that three on-site stations
exhibit plutonium concentrations in excess of worldwide fallout. These stations are
downgradient from Areas 2 and 1), For station A3, having the highest
concentrations, the levels of plutonium-239 have ranged from 0.01 to 17 pCi/g, with
a mean of 3.5 and a standard deviation of 5.2 pCl/g. (Background concentration of
plutonium-239in northern New Mexico is about 0.01 pCi/g.) The plutonium and the
sediments transported by storm runoff into Water Canyon and Ancho Canyon are
dispersed over a large area and do not leave the LANL site,

The plutonium has two possible sources. First, cuttings brought to the surface from a
side drift extended at the bottom of one of the shafts in late 1960 had plutonium
contamination. Apparently, plutonium had been dispersed through fractures in the
tutf by the detonation of an experiment in an adjacent shaft. The personnel .
reportedly removed all surface soil contamination and placed it back in the shaft,
then filled the shaft with clean sand and capped it with a concrete plug. The surface
of Area 2 in TA-49 was covered with as much as 6 feet of compacted aggregate and a
4- to 6-inch layer of asphalt. However, trace amounts of the contamination remain,
Second, Area 11 housed a radioactive chemistry laboratory used to provide analytical
chemistry data. Effluent from the laboratory drained into a buried drain field in
Area 11, The sediment monitoring program has detected radioactivity downstream
from both Area 2 and Area 11.

A series of underground experiments were performed at TA-15 from 1968 through
1972. Four 130-foot holes were drilled, but only two were used. Only the second
hole contained toxic elements, which included less than 200 grams of beryllium,
approximately 200 curies of tritium, and lead shielding.

The TA-33 test chambers were 46 feet underground, and they were used from 1947
to 1952, Test materials consisted cf polonium-210, which has decayed away, and
possibly beryllium and lead.




As part of the Survey S&A Program, subsurface soll samples were collected from the
drain field and analyzed for volatiles, semivolatiles, metals, and radionuclides, The
analysis confirmed the presence of contarninants such as plutonium-239, cadmium,
and uranium, These data were used to mode| the Sediment Contamination in the
Canyons ranking unit.

Final Survey Finding: Soil l1l-2 (Preliminary Survey Finding: Soll 11i-2)

Patentlal Soil Contamination from High Explosiyes (HE} and Barlum. As a result of
past detonations, all 26 of the active firing sites have the potential for
contamination from HE and barlum. In addition, at many of the sites there Is a
potential for contamination with radloactivity such as depleted uranium and other
metals such as beryllium, lead, mercury, copper, cadmium, and nickel, LANL
persannel conduct test-firings of HE for experimental purposes at firing sites. A
firing site consists of a firing pad (usuaily consisting of a sandy flat area) and a
control bunker which houses equipment and personnel,

Most of the experiments completely consume the HE. However, in some
experimants the HE does not completely detonate, thereby dispersing HE into the
surrounding area. Some expetiments include depleted uranium and/or thorium to
simulate fissionable materlals; and berylllum and/or other metals such as lead,
mercury, copper, cadmium, and nickel, Some of the HE (baratol and baronal)
contain barium. The 26 firing sites are divided into 7 groups based on the type of HE
used, the constituents tested, and the history of HE use at the site. The type of HE
used and the constituents tested detarmine the substances that could contaminate
the surrounding soils.

The first group includes TA-11-26 and the sites at TA-40 (TA-40-4, 5, 8, 12, and 15).
The high explosives consisted of various types of HE Including TNT, HMX, RDX, and
baratol. No radicactive material was used in any tests at these sites, TA-11 is the
drop tower where HE is dropped onto a concrete pad as an aid to determine
handling characteristics, At the TA-40 sites, small quantities of HE are used In the
explosion of detonators,
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The second group includes the TA-36 sites (TA-36 Eenie, Meenie, Minie, Lower
Slobbovia, and 1J). These sites use large quantities of HE per test, and large
quantities (up to 9,000 pounds) annuaily.

< Active sites using medium amounts of HE per test form the third group, which
includes TA-15 PHERMEX and ECTOR, At thesa two sites, up to 125 pounds of HE are
“usad per test. Types of HE used at these two groups include HMX, RDX, baratol,
PETN, and cycotol. Other potential contaminants include depleted uranium,
thorium, tritium, lead, copper, aluminum, mercury, cadmium, silver, nickel, and
beryllium.

The fourth group, infrequently used but nevertheless considered active, includes
TAs-15-44 and 45. In the past, these two sites employed large amounts of HE per test
as well as annually; today they are used occasionally instead of PHERMEX or ECTOR
if dlagnostic needs can be satisfied thereby. Potential types of HE used at this group
include HMX, RDX, and baratol. Other potential contaminants include depleted
uranium, tritium, aluminum, mercury, cadmium, and beryllium.

The LANL conducts shock-wave experiments at the fifth group of firing sites, all of
which are at TA-39 (TAs-39-6, 57, and 88). Experimants conducted at these sites use
small to medium amounts of HE. These sites are located in a canyon, which limits
dispersion of the materials used. Types of HE used at TA-39 include HMX and
baratol. Other potential contaminants include depleted uranium, thorium, coppaer,
chromium, mercury, and beryllium,

Small sensitivity studies are performed at the sixth group, which consists of five sites
at TA-14 (TAs-14-25%, 26, 27, 28, and 29), These studies involve detonation of small
amounts of HE to determine its characteristics, Unexploded HE may remain. These
sites also use small amounts of HE per test and per yaar, Other potential
contaminants include depleted and natural uranium,

The seventh group is composed of gun sites TA-39-56 and 69 and TA-14-34, Gun sites
are locations whaere the LANL fires projectiles at HE or into canyon walls, Various
types of HE are used. Potentlal contaminants include depleted uranium, lead,
copper, aluminum, steel, and beryllium,
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As part of the Survey SAA Program, scil samples were collected from selected active
firing sites and analyzed for radionuclides. The analysis confirmed the presence of
contaminants such as uranium-238 and uranium. These data were used to mode! the
Firing Sites ranking unit.

NXER Surface Water

The following constitute the Final Survey Findings for Surface Water at the LANL,

There are no Category | Final Survey Findings for Surface Water, The Category |l and
Il Final Survey Findings are provided below,

Final Survey Finding: Surface Water li-1 (Preliminary Survey Finding: Surface Water
H-1}

Patential Qraanic and Inorganic Contamination in the Sqils at Permitted National
Pgllutant Qischarge Elimination Systam (NPOES) Quifalis. Several NPDES-permitted
outfalls are discharging organic (e.g., methyl ethyl ketone, scetane) and inorganic
(e.g., barlum) constituents that are not monitored and result in potential
contamination of soils and sediments,

These substances were not included on the permit application that was sent to the
U.S. Environmental Protection Agency (EPA) for the NPDES Permit and are not
included as permit monitoring conditions, In the 1985 permit application, a
representative sample was taken from one discharge point for each outfall category
and analyzed for permit requirements, However, since all operations are not
identical, each discharge point has its own composition of discharged wastewater.
Specific examplus include the following:

° NPDES Outfall 058

This outfall serves Buildings 300, 302, 304, 306, and 307 in TA-16. Building 300
formulates “mock” explosives, @ major ingredient being barium saits,
Additionally, solvents (maethyl ethy! ketone, acetone, ethyl and butyl acetates)
are being usad in Buildings 300 and 302, Since barium nitrate is soluble in
water and solvents to some degree are aiso soluble, they would all be in the
water discharged from the sumps, In turn, the HE formutations have some
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solubility (particularly in warm water). Thus, ali these materials could be
contaminating soils in the vicinity of the outfall. Outfall 058 is monitored for
themical oxygen demand (COD), pH, flow, and total suspended solids (TSS),
pursuant to NPDES Permit requirements.

_As part of the Survey S&A Program, sediment and water samples were collected
and analyzed for volatiles, metals, HE, radionuclides and asbestos. The analysis
confirmed the presence of contaminants such as beryllium-7, cobait-60, and
uranium. These data were used to model the Sediment Contamination from
Qutfalls ranking unit.

NPDES Outfall 062

This outfall discharges water from Building 342 in TA-16. This is a dry
formutation building. However, there is a wet scrubber used to scrub any
chemical dust from the mixer loading. This water, plus any water from the
mixers, is discharged to Outfall 062, Since barium salts are used, barlum could
be contaminating the soils at the outfall. HE cutfalls in TA-16 are monitored
for COD, pH, flow, and TSS. As part of the Survey S&A Program, sediment
samples were collected and analyzed for volatiles, HE, metals, and
radionuclides. The analysis confirmed the presence of contaminants such as
1,1,1-ttichloroethane, barium, and HMX. Thuese data were used to model the
Sediment Contamination from Outfalls ranking unit,

NPDES Outfall 035

This outfall is the discharge from the sanitary waste treatment facility at TA-16,
The wastewater from the laundry st TA-16 Is discharged to the sanitary facliity,
All work clothes from TA-168 and clothing from the LANL sites where personnul
handle beryllium are washed at this laundry, Thus, there is the potentisl for
barium, beryllium, HE, and solvent materials to be in these wastewaters, They
might not be removed in the treatment facllity and could thus contaminate
solls at the outfall. The sanitary waste treatment facilities at the LANL are
manitored for pH, biological oxygen demand (BOD), flow, and TS5, As part of
the Survey S&A Program, sludge samplas were collected from the sanitary
waste treatment facility siudge beds and analyzed for volatiles, HE, metals, and
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radionuclides. The analysis confirmed the presence of contaminants such as
chromium VI and zinc. These data were used to model the Sediment
Contamination from Outfalls ranking unit.

‘Yiggl survey Finding: Surface Waterll-1 (Preliminary Survey Finding: Surface Water
"l-1)

Radignyclide Contamination in Sqvgral Canyony, Site activities have resulted in the
release of radionuclides into several of the canyons, Sampling results reported in the
Annual Environmental Surveillance Reports indicate that plutonium in the sediments
from Los Alamos Canyon has been transported to the Rio Grande at levels above
background. In 1984, sediment samples at Otowi contained 0.096 pCi/g plutonium-
239 and 240, as compared to a regional background of 0.005 pCi/g. Los Alamos
Canyon receives flow from Acid, Pueblo, and DP Canyons, all of which received
industrial discharges in the past. The plutonium is bound up with the sediments that
are moved down during runoff events,

Water Canyon can potentially receive plutonium in surface runoff from TA-49. This
contamination can then move downstream toward the Rio Grande. However,
surveillance of sediments in Water Canyon at State Road 4 and the Rio Grande have
failed to detect any contamination related to TAs drained by Water Canyon,

The treated wastewaters from the TA-50-1 treatment plant discharge to Mortandad
Canyon. This treatment plant is the principal industrial waste treatment facility at
the LANL, Assuch, it handles various wastewater streams that contain heavy metals,
organics, and radionuclides. This outfall is monitored monthly for radionuclides,
COD, total dissolved solids (TDS), and severa! metals including cadmium, chromium,
copper, nickel, lead, mercury, and zinc. While the facllity provides a good degree of
removal, some contaminants are still present in the discharge. Over a period of time,
there has been an accumulation of radionuclide contaminants in the sediment; thus,
the sediment has the potential to be contaminated by other matals as well. LANL's
monitoring of the sediment has shown a mean plutonium-239 and 240
concentration of 14 pCi/g from the seven monitoring stations in Mortandad Canyon
for 1986 (LANL, 1987a). A series of sediment traps have been installed in the canyon
between sample stations MCO-7 and MCO-9 to prevent movement of contaminated
sadimant down the canyon. These appear to have functioned property; however,
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extreme flood events could result in the movement of contaminated sediments
down the canyon.

As part of the Survey SBA Program, sediment samples were collected and analyzed
‘\!or volatiles, seamivolatiles, metals, and radionuclides. The analysis confirmed the
‘presance of contaminants such as uranium and strontlum-90, These data were used
o model the Sediment Contamination from Outfalls ranking unit.

Final Sutvey Finding: Surface YWaterlll-2 (Preliminary Survey Finding: Surface Water
-2}

Potential for HE and Solvent Contamination of Soils gt NPDES Qutfall §54. Organics
(e.g., methyl ethyl ketone, acetone, hutyl and ethyl acetate) are present in this
discharge, resuiting in the potential contamination of the solls beneath the
discharge water flume and at the discharge point.

Explosives synthesis is performed at TA-16-340. Wastewaters from this bullding are
discharged to a baffled sump behind Building TA-16-340. From this sump, the
wattewater is discharged to Outfall 054, The COD concentration hay been as high as
1,200 to 1,300 mg/L as & result of the volatile organics that are present. A wair box
and a fiberglass trough (water flume) have been installed to convey the wastewater
to the canyon bottom and to provide aeration of organic constituents. However, the
waeir box and trough were not properly sized at the time of instaliation, resulting In
overflow of discharge water. This overflow may have resuited in contamination of

the soils beneath and downgradient of the weir box and trough with organics and
HE.

As part of the Survey S&A Program, soll and water samples were collected and
analyzed for volatiles, semivolatiles, metals, and HE. The analysis confirmed the
presence of beryllium-7, uranium-238, chromium V|, and lead, These data were used
to modael the Sediment Contamination from Outfalls ranking unit.

Einal Survey Finding: Surface Water lll-3 (Preliminary Survey Finding: Surface Water
11-3)

-101-

et Oy iam

g




Potentis) Contamination by Qrganic Solvents, Tritiym, and Qther Radionuclides of
Soily at TA-33, Bullding 86. Tritium and organics may be discharged from TA-33-56
and may be contaminating the marshy area east of the security fence. Any wildlife

orworkers walking in t} s area may be exposed to water containing tritium, as there
™\ is no security fence around the marsh,

It is estimated that the marsh is approximately 200 feet by 100 feet. A tritium
'laboratory is located in a portion of Building TA-33-86, The drains from this building
discharge to @ sump east of the building. The water from Building TA-33-86
(particularly washwater} can contain tritium from contamination of the equipmant
and walls. In addition, solvents such as trichloroethylene (TCE), acetone, and ethanol
are used in a nearby building. This water seeps from the sump to a marshy area,
since the flow into the sump simply percolates out to the soils. Thus, tritium and
solvent contamination of the soils may have occurred from recent operations, Past
practices are thought to have used polonium, and there is potential for past use of
uranium and thorium.,

Final Syrvey Finding: Syrface Wn_grill-d (Preliminary Survey Finding: Surface Water
11-4)

Potentigl Contamination of Solly with Radionuclides and Other Substances Due to
the TA-53 Lagoon Qutfall (NPDES Qutfall 095). Radionuclides, oil and grease, and
possibly heavy metals may be contaminating the soils in Los Alamos Canyon below
Cutfall 09S.

The lagoon system is a sanitary treatment system that also receives wastewater
containing radionuclides. Radionuclides (tritium, beryllium-7, sedium.22,
manganese-54, cobalt-57 and 60, and cesium-134) are contained in Outfall 09S and
may be contaminating the soils at the outfall (LANL, 1987a). Under normal
operation, these lagoons are designed to cperate as evaporation ponds. Owing to
increased employee population at TA-53, howaever, discharge does occur through
NPDES Outfali 09S. (Discharge occurred from July through December 1986,) This has
resuited In contamination of soils at the outfall with radionuclides. Potential exists
{or transport off-site during periods of heavy runoff.
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As part of the Survey S8A Program, lagoon sludge semples were collected and
analyzed for volatiles, semivolatiles, metals, and radionuclides. The analysls
confirmed the presence of contaminants such as berylllum-7, cobalt-60, and cesium
137. Thase data were used to model the Sediment Contamination from Outfally
. ranking unit,
N

ﬂﬂlﬂlﬂ.ﬂﬂﬂﬂ]ﬂhﬂf_fﬁlﬂ!ﬂﬂu (Preliminary Survey Finding: Surface Water
n-s)

Patential Soil Contamination with HE and Salvents from the Outfall at TA-16-478.
This outfall may have discharged water containing HE and organics In the past, thus
contaminating soils in the vicinity of the outfall. Asin all the buildings where HE is
processed, wastewater Is discharged to a sump behind the building; the water then
passes through a series of batfles where the velocity is decressad so as to allow other
suspended solids to sattie. The sump outlet to the drain pipe has been filled with
concrete to prevent additional discharge. However, soll sampling (Baytos, 1986a)
performed in 1989 by the LANL found soil concentrations of HE near S percent at this
outfall.

8.1.4 ﬂrouudwntcr

The following constitute the Final Survey Findings for Groundwater at the LANL,

There are no Category | or |l Final Survey Findings for Groundwater. The Category |
Final Survey Finding is provided below,

Firal Survey Finding: Groundwatec lil-1 (Preliminary Survey Finding: Groundwater
11-1)

Botential Groundwater Contamination with Qraanlc Constituents. Area L, the
hazardous waste disposal site, and to a lesser axtent Area G, the radicactive waste
disposal site, represent a potential source of contamination to the groundwater
through vapor phase flow,

Studies conducted by site personnel clearly indicate that liquid phase flow (in either
saturated or unsaturated modes) Is not a viable transpart mechanism far organic
contaminants in this environment. Howevaer, studies have indicated that vapor
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phase flow by ditfusion has occurred, and organic vapors are detected at a depth of

100 feet. The full vertical and horizontal extent of the vapor plume is presently

unknown, At Area L, pore gas samples at the depth of 100 feet contain organic

vapors in the parts-per-million range. Qrganic vapors in the parts-per-billion range

are detectable at the 100-foot depth In Area G as well. Further study of the extent of
\ movement of vapors at Area Lis planned by LANL personnal,

| 818 Waste Management

The following constitute the Final Survey Findings for Waste Management at the
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LANL. There are no Category | Final Survey Findings for Waste Management., The
Category Il and |ll Final Survey Findings are provided below, 35
()
Fingl Syrvey Finding: Waste Management Ii-1 (Preliminary Survey Finding: Waste g
Managemaent|i-1) ‘
4
{ ‘ haracterization and Segregation of VWastg. The LANL does not
affectively characterize and segregate radinactive, mixed, hazardous, and solld 4
waste,

The lack of accurate waste charactarization and segregation results in hazardous
waste entering radioactive waste disposal areas and sanitary landfill areas, Disposal
of hazardous wastes in radioactive and sanitary disposal areas is an environmental
and regulatory problem, Hazardous waste disposal can contribute to subsurface soil
contamination and vapor phase releases. In addition, disposal of hazardous waste In

other than permitted and properly constructed disposal facilities is an environmental
compllance problem.

improper characterization and segregation of waste is & problem that occurs at
many (ocations throughout the LANL, The following have resulted from the fack of
effective characterization and segregation of waste:

® The TA-S4, Area G, Radioactive Waste Landtill is recelving mined waste for
disposal.




The Area G Radioactive Waste Landfill is recelving mixed and hazardous waste
from several sources, primarily the TA-3.66 Sigma Building foundry, the TA-3-
102 machine shop, and to a lesser extent various other buildings using
radioactive material. In addition, hazardous substances may be entering
Area G from TA-50-1. The Area G Landfill is not constructed with the liners and

jeschate collection system required for hazardous waste disposal under the
" Resource Consarvation and Recovery Act (RCKA) and Is not authorized for
disposal of hazardous waste. Area G has been administratively closed to
hazardous waste since May 1985, However, it was receiving mixed waste at the
time of the Survey. The TA-3-66 waste consists of dust collected in the air
" cleaning system and solids from the breakout statlon that accumulate from
lead and uranium operations in the Sigma Bullding. The breakout station
solids are estimated by LANL Sigma Building personnel to total approximately
100 #t3/yr. The air pollution control system dust totals approximately 500 t3/yr
of waste. In addition, the TA-3-102 Machine Shop disposes of waste from lead
machining in radioactive waste containers that are disposed of at Area G In
.pits, The amount of lead material disposed of could not be determined due to
the variability in production.

The Area G Landfill has also received organic solvants that are contained on
Kimwipes and rags from buildings using radioactive materials. For example,
solvents such as TCE, chioroform, methylene chloride, and Freon are used to
c/lean components, parts, molds, and equipment throughout the LANL site,

such solvent-contaminated rags suspected of containing low-level radioactive
waste are disposed of in the Area G pits,

Finally, the TA-50-1 dewatered sludge disposed of at Area G may be
contaminated with organic solvents due to the use of the radicactive waste
sewer for the disposal of laboratory analytical wastes. These wastas may

include organic solvents such as methylene chloride, xylena, mathyi ethy
ketone, and others.

Area G has been sampled by soil gas analysis and has shown vapor phase
release of organics at parts-per-billion levels at 100-foot depth. The cantinued
disposal of materials containing solvents at the Area G Landfill may contribute
to the source of subsurface vapor phase releases.
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¢ The Los Alamos County Sanitary Landflil is receiving hazardous wastes from the
LANL for disposal.

The Los Alamos County Sanitary Landfill is receiving scrap lead and waste

" cleaning solvents from numerous LANL operations, The widespread use and
machining of lead has resulted in lead being disposed of in the sanitary waste
stream. For example, the machine shops at TA-3-102 and TA-9 dispose of waste
lead to the sanitary landfill with regular trash. in addition, the cleaning of

: machine parts and components with solvents such as acetone and toluene
results in the disposal of small quantities of these solvents to the sanitary
landfiil. For example, the TA-3 Plastics Shop and TA-3 Paint Shop dispose of
smail quantities of organic solvent matarials to the sanitary trash.

Hoal Survey Finding: Waste Management|i-2 (Preliminary Survey Finding: Waste
Management |-2)

$ il gt TA- . The current hazardous
waste treatment and storage area, TA-54, Area L, Is releasing hazardous chemicals as
a result of past chemical waste disposal.

Subsurface sampling conducted by the LANL has detectad vapor phase releases from
the chemical disposal shafts and pit in parts-per-milllon concentrations at 100 feet
below the Area L surface. The release results in an environmental problem and e
compliance problem. The vapor phase contamination may be considered a release
from a waste management unit that requires corrective action, Section 3016 of the
RCRA contains provisions for corrective action pertaining to solid waste
mansgement units (SWMUs) if there has been a release of hazardous waste or
hazardous constituents to the environment. The LANL has detected and reported
the vapor phase releases described above to regulatory autharities. The LANL is
aware of the potential complisnce problem and was reviewing corractive action
options for Area L at the time of the Survey,

The extent to which the vapor phase contamination has extended below the 100-
foot level is unciear.
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Final Syrvey Finding: Waste Manggement lli-1 (Preliminary Survey Finding: Waste
Management Hl-1)

Potential Hazardgus Waste Contamination of the TA-53 Lagoons. The TA-53
. lagoons have potentially received hazardous waste from operations at TA-53, Solls
“beneath the lagoon may be contaminatad with hazardous wastes,

The LANL has analyzed the sludge in the lagoons by the Extraction Procedure (EP)
toxicity test to determine if the sludge is a hazardous waste. However, the EP
toxicity tast does not detect organic contamination as does the Toxicity
Concentration Leaching Procadure (TCLP). The lagoons have occasionally received
oily wastes (personal communication, TA-53 personnel), which appear as a surface
sheen. In addition, wastes released to drainsin the TA-53 Machine Shop may contain
paint or solvent material, which may be piped to the lagoons.

The two upper lagoons contain 1 te 4 inches of sludge, and are gunite-lined at the
sides for stability, but are unlined at the bottom. As a part of the Survey S&A
Program, sludge samples from the Upper Lagoon were collected and analyzed for
volatiles, seamivolatiles, radionuclides, and metals, The analysis confirmed the
presence of contaminants such as 1,1,1-trichloroethane, chromium VI, and

manganese-54. These data were used to model the Sediment Contamination from
Qutfalls ranking unit.

Final Syrvey Finding: Waste Manggement Ill-2 (Preliminary Survey Finding: Waste
Management }l-2)

Patential Hazardoys Waste Contamination of Waste-gil Syrface Impoundmenty in

TA-35. Two surface impoundmaents in TA-35 may have received hazardous waste
from operations in TA-35-125 and TA-35-85. The sludges in the ponds have been
tested for polychlorinated biphenyls (PCBs), but have not been fully characterized

and have not been tested by the EP toxicity test to determine if they are hazardous
wastes.

The pond at TA-35-125 is located near the Antares Building, which contains large

PCB transformers. The pond is situated approximately 20 feet lower than the
building at a saddie on the side of a mesa. |t measures approximately 20 feet square,
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is of unknown depth, and is cemaent-lined. The cement tining is constructed with an o
overflow spout that leads to soils on the mesa side. The cement lining, the spout, |
and the soils both up and down the elevation gradient from the pond are stained .
with a black substance. The liquid In the pond Is covered by & floating yellow |
"Mubtunu of unknown compasition. in addition, the mesa top above the pond was ‘E.
.the storage location for deteriorating waste drums, some of which had discharged "
their contents to the asphalt area nearby, The size and appearance of the pond at
TA-35-85 issimilar to that of the pond near TA-35-125,

- ———
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As part of the Survey S&A Program, sludge samples were collected and analyzed for !
volatiles, semivolatiles, metals, pesticides, and PCB. The analysis confirmed the :
presence of contaminants such as acetone, PCB, chromium V|, and uranium. These ()
data were used to model the Past Liquid Releases ranking unit. g

I
Final Survey Finding: Waste Management |11-3 (Preliminary Survey Finding: Waste .
Managementlll-3) :!w

3

Potential Hazardoys Waste Release to Soils at the TA-46-88 Acld Waste Tanky, The
two acid waste tanks at TA-46-88 are unbermed; one has released hazardous waste

“to nearby soils during a spill in March 1987, and thare Is a potential to resultin future
releases.

One 5,000-gallon nitric acid tank has no automatic nverflow preventer and requires
frequent manual inventory reduction to avoid a release. Atleast 5 gallonsof 6to 7
Molar nitric acid were released to nearby soils due to an overflow that occurred
during the early morning of March 19, 1987, In addition, at the time of the Survey,
the 750-gallon tanks receiving sulfuric acid were marked as containing nitric acid.

The tank marking has the potential to result in improper handling of this hazardous
waste,

Personnel at the LANL stated that the area is to be bermed in the future but that the
schedule for such construction is unclear.

Fingl Survey Finding: Waste Managemgnt [ll-4 (Preliminary Survey Finding: Waste

Management lll-4)




Hazardgys Waste Contaminatign of TA-16, Area P. Area P may be contributing to
contamination of surface water with HE, barium, and heavy-metal discharges

resulting from stormwater runotf draining from the exposed waste on the faca of
the landfill,

Area P of TA-16 has been thae site of disposal of hazardous waste from HE research
 and development and waste-HE burning operations at TA-16. Area P has aiso
_received chemicai bottles, trash, and incinerator ash (DOE-AO, 1986). The site
encompasses 6.7 acres at the edge of Canyon de Valle, Some of the landfill has been
covared with soil, but metal debris is visible protruding from the face of the landfill,
The site has been sampled, is known to be contaminated with barium, and Is
expectad to contain HE contamination as well. The concentration of barium in Area
P was found to be above regulated concentration limits (L.e., exceeded EP toxicity
test leval) by LANL sampling conducted in 1985 (DOE-AQ, 1986). The site will close
under the RCRA and a closure plan has been submitted to the state, The LANL is
currently assessing proper closure alternatives and may ravise its existing closure
plan to completely cover Area P and provide run-on and runotf contral that was not
in place atthe time of the Survey.

Fingl Syrvey Finding: Waste Management |lI-5 (Preliminary Sutvey Finding: Waste
Management ii-5)

Potential Releases of Radiogctive Substances from Partially Contained or
WUncontained Aboveground Tanks. A number of aboveground storage tanks (ASTs)
at the LANL used for the storage of radiocactive liquids have insufficient secondary
containmant capacity for major spills or |eaks,

Four tanks at TA-21-257 are only partially contained. Spills of significant quantities
at tanks TA-21-257-110, 111, 112, and 113 would not be totally contained, resulting
in contamination of soils surrounding them, These tanks each contain 16,000 gallons
of low-level radicactive waste, One tank at Omega West (TA-2-46) was totally
uncontalned. Any leak at this tank could result in the release of small quantitias of
radionuclides (e.g., activation products) to nearby soils and possibly to a stream in
Los Alamos Canyon, which is approximately 50 feet from the tank,

-109-

P
el Nl s

N DU o Toun Tacx T 53 3

-
k4

P




Fingl Syrvey Finding: VWaste Management {11-6 (Preliminary Survey Finding: Waste
Management |11-8)

~ Potential Lead Contamination of Syrface Soily. Lead shots, lead shavings, lead
“sheeting, and lead bricks are stored directly on the ground, in unprotected,
-unbermed locations, which may result in lead contamination of soils.

Of particular concern is the TA-53 bone yard, which contains 25 barrels of lead bricks,
shot, and other |ead material stored in drums which are deteriorating, uncovered, or
have released lead materials to the soil. The improper storage of lead is a pervasive
problem throughout the LANL. The Environmental Survey team found individual
lead bricks or groups of lead bricks in a range of locations, where they appeared to
be abandoned (i.e., partially buried with soll) or stored in a manner constituting
disposal,

Final Syrvey Finding: Waste Management |Il-7 (Preliminary Survey Finding: Waste

Management|ll-7)

Potential Contamination at Active Byrn Areas. Three active burn areas at the LANL
may be contaminated by hazardous waste and other substances that have the
potential to contaminate the soils In the vicinity of the TA-14 incinarator, TA-14 trash
pile, and TA-36 debris pit. The TA-14 incinerator is a 55-galion drum with holes
punched into the bottom to provide a draft for burning laboratory trash from TA-16
(personal communication with TA-14 personnel). The ares in a 5-foot radius from
the drum was covered to a depth of approximately 2 inches with ash, bottles, and
other debris from the drum incinerator. The TA-14 trash area contained a small trash
pile approximately 5 feet in diamaeter and 2 feet high, which contained unburned
wood and other trash from TA-14 maintenance operations. in addition, the pile
contained approximately 10 five-gallon plastic pails tabeled as having contained HE,
The trash area is located between electrical boxes 27 and 28, The TA-36 Lower
Slobbovia debris pit Is located southwest of the Lower Slobbovia firing site and
measures 80 feet long by 20 feet wide by 15 feet deep. The pit contains debris such
as wood, ash, and other substances from firing site operations within TA-36.

As part of the Survey S&A Program, ash samples and surface soils were collected and
analyzed for volatiles, radionuclides, metals, and HE, The analysis confirmed the
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presence of contaminants such as uranium-235, cadmium, chromium VI, DDT, and |
uranium. These data were used to model the Landfills and Burn Pits ranking unit. ]

Fingl Survey Finding: Waste Management |l-8 (Preliminary Survey Finding: Waste
Managemaent [)1-8)

\ i

| Potentipl for Hazardous and Mixed Waste Disposal into a Landfill at TA-39. The
Survey team was told that sand from the TA-39 firing sites has been disposed of In
the TA-39 disposal pit by TA-39 personnel in the past. If so, the sand may have
contained barium, lead, uranium, and other contaminants resulting from HE
research, developmant, and testing activities in TA-39. The sand currently at the TA-
39 firing sites was recently sampled by the LANL and found to contain barium at
levels which are wel! below hazardous waste limits. No other constituents were
analyzed and the landfill itself was not tested. The landfill receives lead waste from
the TA-39 Machine Shop; perchloroethylene-scaked rags from gun-cleaning
operation in TA-39-63; and paint cans, epoxy activators, and potentially HE-
contaminated materials. The landfill has a potential for subsurface soll
contamination due to the lack of a lining and may be considered to have received
hazardous waste. The landfill has been in continuous operation for approximataly
10 years. In addition, there is a closed pit (which was operated for approximately 10
years prior to the construction of the current pit) adjacent to the pit described
above, and two similar closed pits near TA-39-69, It s likely that all the pits, when
they were operational, received materiais only from TA-39,
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Ag part of the Survay S&A Program, soil gas, subsurface soll, and surface soil samples
were collected and analyzed for volatiles, semivolatiles, metals, HE, and total
uranium, The analysis confirmed the presence of contaminants such as chromium VI
and uranium. Thase data were used to modcel the Landflils and Burn Pits ranking
unit,

8.1.6 Toxic and Chemical Materials

The foliowing constitute the Final Survey Findings for Toxic and Chemical Materlals
at the LANL. There are no Category | Final Survey Findings for Toxlc and Chemlcal
Materials. The Category || and }l| Final Survey Findings are provided below.




Final Survey Finding: Toxicand Chemical Materigly I|-1 (Preliminary Survey Finding:

Toxic and Chemical Materials |1-1)

Potential Aelesss of PCE-Containing Fluidy, Widespread use of PCB fluids in

'-xglcctrl.ul transformers and capacitors represents a potential for the release and
’@rlnsport of PCBs into the environment and, In some instances, the potential for
direct contact.

During the Survey, there were 133 PCB transformers in use that had PCB
concentrations greater than 500 parts-per-million (ppm) in thelr dislectric fluids, In
addition, there were 110 PCB-contaminated transformers in use with concentrations
of PCBs in the range of SO to 500 ppm. A 1986 inventory of capacitors in use at the
LANL reports that 2,796 PCB-containing units are in service. The total amount of PCB
fluids in these units is significant: 565,000 kilograms In PCB transformars; 99,800
kilograms in PCB-contaminated transformers; and 117,000 kilograms in capacitors.

The potential for serious environmenta! damage in using these materlals |s
enhanced by several factors:

PO . DT TN 8~ DT

®  absence of spill containment facilities;
® location of PCB transfarmers near drains;
®  operating condition and age of the PCB transformers in use; and

¢  |ocation of PCB transformers and capacitors indoors within high traffic
areas for LANL personnel.

A brief discussion of each of these factors follows,

A. Absence of 3pill Containment at Outdoor fransformon

in total, 57 of the 133 PCB transformers are outdoors. No dlkes are in place to
contain a possibie eak of PCB fluid from thase units, and any significant leak would

flow directly to the surrounding soil. Minor leaks that were contained using plastic
bags were reparted faor three PCB transformers in this group during the January
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monthly inspection conducted by Pan Am linemen, Units at TA-53-67, TA-35-32, and
TA-3-56 had small leaks.

Of particular concern are two PCB transformers in TA-2 outside the Omega West
.. Reactor in Building 51 adjacent to the stream flowing through Los Alamas Canyon.
\'hlu transformers are of particular concern because of the possibility of rockfalls
from the canyon wall above the transformer location. At the time of the
Environmental Survey, a large boulder was secured by cables directly above the
transformer pad. The pad supporting the transformars has no dike to retain the
transformer fluid should a leak develop in the units. A drain In the pad empties
directly to the canyon stream. Should a leak occur, the PCB fluid would discharge
directly to the canyon stream. Rockfall from the canyon wall near these units would
almost certainly hit the transfarmars and initiate a leak of PCB fluids.

8. Location of PCB Transformers Near Drains

Thaere are eight PCB transformaers located indoors near drains. Three units located in
TA-3-22, the Powerhouse, are of particular concern. These transformers contain a
total of 2,013 gallons of PCBs, are 36 to 40 years old, and have had pirhole eaks that
were contained with plastic bags and epoxy cement. The three transformers had a
total of five plastic bags and three epoxy plugs. A sewer opening s adjacent toc one
of these units, Because no containmentdike is ir place, any leak in these units would
flow to the drain system.

C. Operating Condition and Age of the PCB Transformers

Pan Am electricians inspect the 133 PCB transformers on a regular monthly basls,
Review of the {inemen’s inspaction report to the LANL indlicates that |eaks were
observed at 31 of these units. In some cases more than one leak was observed. Itls
evident that the leaks are comman to the oider operating units, The average age of

unitsin this categoryisin the range of 31 to 35 years, It islogical to expect increasing
fallure rate with increasing age.
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D. Location of PCB Transformers Indoors Within High Tratfic Areas

The majority of leaking transformers are located indoors. There is particular concern
that the 17 transformers in TA-3, Building 29, are close to LANL personnel
performing routine assignments in their work areas, There is potential for direct
_contact by these staff membars with PCB fiuids should major leaks develop, The
possibilities increase with the increasing age of the transformars,

]

Fingl Syurvey Finding: Toxic and Chemical Materials il-2 (Preliminary Survey Finding:
Toxic and Chemical Materials |1-2)

Potentig! Release of Oil and Hazardgys Materials. There is a significant potential for
releases of oil and hazardous materials to the environment due to inadeguate drum
managemaent practices,

Because of the large number of drums observed at the LANL by the Environmental
Survey team, a detailed inspection of drum management practices was performed in
10 TAs where a large number of drums had been observed. More than 800 drums ot
products and wastes were observed during this Inspection. Materials contained in
drums included dielectric oil, motor cil, hydraulic fluid, alcohols, chlorinated
solvents, various laboratory and process wastes, and discarded materials. The
following inadequate drum management practices were observed:

® storage of drumsdirectly on the ground surface (soil);

e  storage of drums without secondary containment berms, dikas, or drip
pans;

¢  storage of unmarked and unlabeled drums;
e  storage of drumsin uncovered locations; and
e  storage of drums adjacent to drainage ditches,

Each management practice is discussed below,
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Storage of drums directly on the ground surtgce. Storage of drums directly on
the ground surface is of concern because it increases the potential for corrosion
of drums and soil contamination following spills or leakage from drums, That
ls, there is no secondary barrier (e.g., asphalt or concrete) to prevent soll
contamination following release from drums, Several factors are of
" importance when determining the environmental significance of storage of
drums directly on the soil surface. These factors Include the toxicity of the
material stored in the drum (i.a., the potential hazard sssociuted with release),
the condition of the drum (i.e,, the likelihood for a release), and the location of
the drum (i.e., the potential to impact receptors}. Instances of particular
cancern with respect to the material stored in the drums were the storage of
drained HE-contaminated oil drums on the soil near Bullding TA-16-517 and
the storage of drums contalning waste dielectric oll {which had not been
analyzed for PCBs) and chiorinated solvent on the ground south of Bullding TA-
46-76. In both cases, leakage from drums would result in contamination of the
soil with hazardous materials.

Storage of drums without sqcondary containment berms, dikes, or drip pans.
Storage of drums without secondary containment berms, dikes, or drip pans is
of concern because it increases the potential for environmental contamination
resulting from drum leaks. Nevertheless, this practice was widespread
throughout the areas surveyed. No dikes or bermed storage areas were
observed, and it is estimated that less than half of the product drums stored on
horizontal racks had drip pans. As with storage an the ground, the factors
related to significance of potential environmental problems are those related
to the likelihood and consaquences of leakage (i.e., contents, condition, and
location). One instance of particular concern was the storage of waste
transformer oil in an unbermed location nerth of Bullding TA-53-2. This oil is
potentially contaminated with PCBs, and uncontained leakage could result in
contamination of a large area with this material. Also, 16 waste oil drums were
stored on pavement at the north edge of Mortandad Canyon south of Building
TA-35-67. There was na containment structure between the drums and the
canyon to prevent leaks from reaching the canyon,

r 1 ynmarked and ynlabeled drums. Storage of unmarked and
uniabeled drums is of concern because it increases the opportunity for

-115-

——
o Tt

£A5

L e 8 .

Sisi— s —OC




mishandling the stored material. Of particular concern are unmarked product
drums which may be misused or improperly disposed of by laboratory
personnel. As an exampie, an unlabeled product drum was located on a
storage rack next to Building TA-21-210. Personnel in the area did not know
what the stored material was. Alsc of particular concern are unlabeled drums
~ stored together. This practice increases the opportunity for improper storage
of incompatible or reactive materials. Approximately 20 unlabeled drums were
stored together next to Building TA-16-516. These drums could potentiaily
contain incompatible materials.

Storage of drums in yncovered locations. Storage of drums in uncovered
locations is of concern because it exposes drums to the weather and increases
the opportunity for rusting and corrosion. The vast majority of drums abserved
at the LANL by the Environmental Survey were stored in uncovered locations.
A factor complicating this practice is that outdoor storage generally presents a
greater opportunity for contaminant migration should spillage occur (e.g.,
outdoor storage allows for direct contract with surface runoff). Of particular
concarn were two drums of solvents near Building TA-8-110 and one unmarked
drum near Building TA-18-126. These drums ware all stored outside, were
rusted or corroded, and were located very near drainage sumps, Similarly, a
rusted unlabeled drum was stored outside next to a drainage ditch near TA-21-
155. Another problem associated with outdoor storage of drums is that
precipitation causes drum labels to fade or wash off, Drums with labels
destroyed by the weather were observed near Buildings TA-8-43 and TA-9-35,
Ancther concern with the storage of drums in uncovered locations s that heat
expansion can lead to pressurization of drums {particularly those containing
volatile substances), which increases the opportunity for leakage. Because of
the mild temperatures during the Survey, such cases were not observed. A
number of Instances of cutdoor storage of volatile materials were observed,
howaever, which may be of concern during warmer weather,

Storage of drums in or sdlacent to drainage ditches. Storage of drums In or

adjacent to drainage ditches is of concern because it greatly increases the
opportunity for migration of contaminants should leakage occur. Factors of
importance with respect to this practice are the condition of drums and the
toxicity of the stored material, Of particular concern was an open drum of
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unknown material located in a drainage ditch southwaest of Building TA-21-3,
In addition, 15 drums of waste dielectric oll were cbserved next to a drainage
ditch between Buildings TA-46-1 and TA-46-42, These drums were apparently
in poor condition, as evidenced by signs of |leakage. With respect to storage ot
toxic materials, 20 drums of a variety of material were stored next to a

" drainage ditch by Building TA-46-76. These drums contained chlorinated

solvents and dielectric oil potentially contaminated with PCBs.

Final Survey Finding: Toxic and Chamical Materialy lll-1 (Preliminary Survey Finding!
Toxic and Chemical Materials 1l-1)

Potentigl Soil Contamination from Leaking Drumy, Releases of oll and hazardous
materials from drums were observed during the Environmaental Survey, Evidence of
drum spillage and leakage was observed in all 10 TAs that were the subject of a
detailed outdoar inspection conducted by the Environmental Survey team, Specific
instances of spillage observed were as follows:

Soil staining, Indicative of leakage, was observed where 43 drums were stacked
riear Building TA-16-517. These drums were ampty but contained residuals of
HE-contaminated hydraulic oil.

Ground staining, indicative of leakage or spillage, was observed where seven
drums were stored east of Building TA-53-4, These drums contained olls and
solvents. Five of the drums were certified free of PCBs,

Oil sludge, resulting from leakage of dielectric oll from drums, was observed on
the concrete roadway southwest of Building TA-35-125, The drums were
removed by the LANL during the Environmaental Survey.

Soil staining indicative of drum leakage was cbserved at the edge of
Mortandad Canyon south of Building TA-35-67. This staining appeared to be
the result of 4 leaking oil drums, which were noted among 16 cil drums stored
on asphalt at the edge of the canyon,
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Some cil staining from minor spillage was noted at the drum storage area near
Bullding TA-15-203. These drums, ‘which include several containing chlorinated
sclvents, are stored near the edge of Water Canyon,

Soil staining was noted in adrainage ditch located near Building TA-33-23, This

staining was the result of a leaking drum of kerosene stored |n the ditch,

Soil heavily stained from drum leakage was observed at a drum storage area
northwast of Building TA-33-22. This staining appeared to come from several

leaking drums that were noted among 24 waste oll drums stored at the area,

Ground staining indicative of minor spillage was observed at a drum storage
area located at TA-9-38. Drums at this area are stored outside on racks and
contain a variety of organic solvents,

Soil contamination indicative of leakage was observed at four partly full waste
Freon drums located in a drainage ditch south of Building TA-21-3, This ditch
discharges to Los Alamos Canyon.

Soill staining from drum leakage was noted at 20 drums stored south of
Building TA-46-76. These drums, located next to a drainage ditch, contain
waste oil, hydraulic fluid, and chlorinated solvents,

Heavy soil staining and pooling of oil on the asphalt surface were chserved st a
drum storage area located north of the parking lot between Buildings TA-46-1
and TA-46-42, The area of soll staining extends from the edge of the asphalt
storage pad into an adjacant drainage ditch. This ares is used to store 15 old
drums of waste dielectric oil,

Soma soll staining indicative of minor spillage was noted at four product drums
stored north of Building TA-18-141, These drums contain alcohols, oll, and an

unknown praduct. There were no drip pans under the drums,

Soil and asphalt staining from drum |eakage was observed at two drum storage
areas east and north of Building TA+3-66. These two sites have over 60 drums
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containing a variety of materials including oil, solvents, and suspect
radioactively contaminated material,

“« @  Much avidence of oil spillage was noted in the area behind the main Motor

_ Pool Shop. One spilled oll drum was located next to the fence bahind the shop.

As part of the Survey S&A Program, soil samples were collected from drum spill areas
and analyzed for volatiles, semivolatiles, metals, radionuclides, PCB, and pesticides.
The analysis confirmed the presence of contaminants such as PCB, uranium-238,
methylene chloride, and anthracene. These data were used to model the Past Liquid
Releases ranking unit.

Fingl Syrvey Finding: Toxic angd Chemical Materialy lli-2 (Preliminary Survey Finding:

Toxic and Chemical Materials I11-2)

Potential Releases of Hazardous Liguids. A large number of underground storage
tanks (USTs) at the LANL have the potential for undstected reieases of hazardous
and radioactive liquids to surface and subsurface solls. Tanks with the potentlal for
undetected relesses fall into one of two ciasses: untested tanks (or those tanks with
inadequate inventory control) and unknown or unidentified tanks.

Potential environmental problems associated with these two classes are discussed
below,

e  Untested tanks or those tanks with inadequate inyentory control. Storage of

hazardous materials in these tanks is of concern because there is no means to
accurately determine if the tanks are leaking. Leaks from these tanks may go
undetected and, therefore, uncorrected. Those tanks of particular concern are
high-volume tanks that have not been tested for tightness and that have no
active Inventory control program. Tanks in this category are the dlelectric oil
tanks at Bulldings TA-15-287, TA-35-188, and TA-35-197, it Is not known
whether the dielectric oil in these tanks contains PCBs,

e Tanks of ynknown higtory and location. There sre several USTs of unknown

history and location. These tanks are of concern hacause they may have
leaked, or have the potential to leak, without detection. The concern over
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these tanks is related to the toxicity of the tank contents, the location of the
tanks, and the amount of information existing for these tanks, Of particular
concern are those tanks about which very littie is known, Tank TA-41-48 was
identified as a fuel tank in engineering drawings, yet the Survey team could
not locate anyone who knew anything of the existence of this tank. According
‘to these drawings, the tank is located within several hundred feet of the creek
in Los Alamos Canyon. Tanks TA-1-442, TA-1-443, and TA-1-444 are abandoned
tanks located in the Los Alamos townsite, Both location and history of these
tanks are unknown,

Final Survey Finding: Toxic and Ghemical Materiglylll-3 (Preliminary Survey Finding:
Toxic and Chemical Materials 111-3)

Potential Relgases of Qil and Hazardous Matgrials from Uncontained ASTy, A
number of ASTs at the LANL used for storage of oil and hazardous materials tack sny
sacondary containment. Thirteen of these tanks were observed by the

Environmental Survey team. Eleven contained raw materials and products, and two
contained waste oil.

Because of the lack of containment, any spill or leak from these tanks can be
releasad to the environment. The potential hazard associated with these tanks
depends on the toxicity of the material stored, the location of the tanks with respect
to receptors, and the condition of the tanks, Several tanks were noted to be of
particular concern. The 3,000-gallon dielectric oll tark south of Bullding TA-35-34 is
located next to Mortandad Canyon, A leak from this tank would likely reach the
canyon. Itis unknown if this oil contains PCBs, Dielectric ol Is stored in two 35,000-
gallon siege tanks located west of Building TA-35-29. There is much evidence of

spills and leakage around these tanks. The plywood-covered metal tanks appear to
be old and their condition is unknown,

Final Survey Finding: Toxic and Chemical Materialy lll-4 (Preliminary Survey Finding:
Toxic and Chemical Materials |1l-4)

Potential Relegses of Oll and Hazardous Materialy from Partiglly Contained Tanks. A
number of ASTs at the LANL used for oil and hazardous materials storage have
insutficient secondary containment capacity for major spifls or leaks. Twelve tanks
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were obsarved by the Environmental Survey team. The 12 tanks contained raw
materials and products.

Because the tanks are only partially contained, major spills or leaks {(#.g., most of the
“gank contents) cauld result In releases to the environment. The potential hazard
';ssociited with these tanks depends on the toxicity of the material stored, the
location of the tanks with respect to receptors, the condition of the tanks, and the
capacity of the tanks compared to the containment capacity. Two 31,000-gallon
dielectric oil tanks at Building TA3-550 are located above a 21,000-gallon collection
sump. The Environmental Survey noted that this sump was filled mostly with oily
water, presumably rainwater, The sump was observed to have only about 12 inches
of freeboard, significantly less than its empty capacity. These tanks are located next
to Twomile Canyon, and a major release would likely overflow the sump and flow
into the canyon. Spill containment upgrades planned for these tanks include
construction of a new bentonite-lined containment basin, In addition, earthen dlkes
will be constructed to divert run-on away from the tanks (Salgado, 1987).

Final Survey Finding: Toxic and Chemical Materlals Il-5 (Preliminary Survey Finding:
Toxic and Chemical Materials I11-5)

Potential Sqil Contgmination from Spills and Leakage of Dielectric Oil at TA-35.
Activitias at the LANL involving high-voltage equipment require the use of large
quantities of dielectric oil. Operations Involving the storage and transfer of this ofl
have resulted in spillage and leakage at TA-35,

Transfer of dlelectric oil from storage tanks to the Marx Generator [n Buliding TA-15-
276 has resulted in overfiow and splliage Into Mortandad Canyon, Similarly, transfer
of cil from the Marx tanks in Building TA-35-125 to USTs has resulted in spillage, as
indicated by the ares above the underground tanks being heavily stained. Oll spilled
during transfer operations flows to a gunite-lined surface Impoundment, where
accumulation of precipitation runoff causes the oil to overflow to Mortandad
Canyon, Dielectric ol at Buildings TA-35-29 and TA-35-86 is stored in several 35,000-
gallon Marx and siege tanks, These plywood-covered metal tanks show signs of
leakage. In addition, the area around Tank TA-35-154 is heavily stained from oil
spilled during transfer cperations, The surface runoff control culverts in this area are
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stained with ail, indicating that oil spilied in this area has been carried by runoff to
Maortandad Canyon.

As part of the Survey S8A Program, soil samples were collected and analyzed for

- pasticides, PCB, radlonuclides, and volatiles. The analysis confirmed the presence of

.‘contaminants such as acetone, DDD, and uranium-238, These data were used to
:model the Past Liquid Raleases ranking unit,

figgl Syrvey Finding: Toxic and Chemical Materials 11l-6 {Preliminary Survey Finding:

-
AT

Toxic and Chemical Materials il|-6) 2
Potential for Releases of Asbestos to the Environment. Of the asbestos on-site, that 3
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used as insulation on exterior steam lines is of particular concarn since the steam
lines are exposed to the elements and friable asbestos could easily be dispersed.

Steam lines of this type were observed in poor condition at TA-16-515 (an unused
site) and were observed in good condition in TA-21 (an active area). Exterior steam
lines are being inventoried by the site asbestos inspection, although the amphasis of
that assessment is on worker health and safety concerns.

Abandaned bulldings with |cose asbestos and open doorways are of sccondary'
concern as a source of asbestos to the environment, This situation was observed at

TA-16-517.

Although the probability of such an event is low, catastrophic destruction (by fire or
explosion) of a bullding containing asbestos could produce a substantial release of
asbestos to the environment.

2.1.7 . Radiation

There are no Category |, Il, or il Final Survey Findings for Radiation at the LANL.

8.1.8 Quality Assurance/Quality Control

There are no Category i, Il, or il Final Survey Findings for Quality Assurance/Quality
Control at the LANL.
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2.1.9 inactive Sites and Releases

The following constitute the Final Survay Findings for Inactive Sites and Releases at
'\Eho LANL. There are no Category | or Il Final Survey Findings for Inactive Sites and
fAeleases, The Category Il Final Survey Findings are provided below.

Floal Syrvey Finding: Inactive Sites and Releases Ili-1 (Preliminary Survey Finding:

Inactive Sites and Releases i11-1)

Contamination of Soil by Redioactive gnd Chemical Liguld Wastey. Former

radioactive and chemical liquid waste disposal practices at the LANL have
contaminated surface and/or subsurface soils, or potentially have resulted in such
contamination, with unknown levels of residual contaminants possibly continuing to
affect the environment.

Approximately 175 disposal sites have bean identified at the LANL that received
liquid effluents in the past which were contaminated with radionuclides or
chemicals, or both, These sites were evaluated based on type of waste they received,
quantity of waste, duration of use, location relative to public access, and potential

for contaminant migration. Based on this review, the 11 sites listed below were
noted to be of particular concern:

Materlal Disposal Area T (MDA-T) in TA-21

Liquid waste disposal in TA-10

Stormwater collection basins in TA-35

Pond east of Buildings 89 t0 93 in TA-16

Plating shop outfall from Building 92 in TA-16
Backfilled ponds adjacent to former Buildings 30 to 34 In TA-16
Plating shap autfall from Building 52 in TA-22
Sumps 69 and 70 in TA-46

Septictank 59 in TA-8

Overflow from a cooling tower (TA-21-143} in TA-21
HE processing outfall from Building 34 in TA-22
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The following paragraphs provide specificinformation on each of these sites.

Materi i |Area Tin TA-21

"\Pan disposal of 18 million gallons of raw and treated procass effluent at MDA-T has
‘resulted in radioactive contamination to a depth of at least 100 feet and in surface
soil contamination in an area accessible to the public that is outside the disposal site.

MDA-T is an inactive liquid waste disposal site which consisted of four subsurface
absorption beds, approximately 100 shafts, and one pit. Use of this area began in
1945, itisunciear when itstopped receiving wastes,

Records indicate the following waste was disposed of in this area: uranium-233,
plutonium-238 and 239, americium-241, mixed fission products, and tritium, The
largest amounts were disposed of between 1945 and 1952, when MDA-T receivad 14
million gallons of untreated waste from the plutonium processing conducted at DP
Wast in TA-21, The concentration of the plutonium in this waste was estimated at 60
counts per minute and the average flucride concentration was 160 parts per million,
However, waste with avarage concentrations of plutonium of 7,000 counts per
minute was received between 1951 and 1952,

Studies have shown vertical movement of radiocactive contaminants tc a depth of
100 feet (the depth limit of the investigation) and horizontal movement in terms of
surface soll downgradient of the disposal area. In the soil sampling, cesium-137 and
strontium-90 were found at levels in excess of 7,000 times background while
plutonium-239 was found at 100 times background. High tevels of tritium were also
found.

Further investigstion of this area is planned under Phase || of the Comprehensive
Environmental Assessment and Response Program (CEARP),

Liguid Waste Qisposal in TA-10

Former liquid waste disposal practices at the TA-10 "Tank Farm” area in Bayo
Canyan have potentiaily contaminated subsurface soils with radioactive wastes and
other hazardous constituents, Liquid wastes were discharged to the surface and
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subsurface soils, and to the ephemaeral stream in Bayo Canyon, Although the site has

been closed for approximately 25 years and ownership transferred to Los Alamos

County, the leve! of Infarmation cancerning the extent of the residual l:

contamination may be insufficlent to ensure that the restricted-use agreement s
'~ adequate.

.' The restricted-use agreement between the LANL and the county disallows
‘disturbance of contaminated solls within the demarcated area. Howevaer, there is a

()

potential for pulsed migration of residual contamination outside the demarcated N
restricted zone, driven by: 9
3

e the ephemeralstream, which transects the restricted zohe, and/or )

¢  ssasonal pore water or perched groundwater, 1)

Furthermore, thare are no data on possible nonradiological contaminants that may
remain at the formar disposal site. These chemicals, such as nitric, hydrochloric,

hydrofluoric, and sulfuric acids; metals; and reportedly smaller volumes of organic
solvents were disposed of at the site.

Stormwater Collection Basins at TA-35

Two stormwater collection basins on the southern side of TA-35 receive runoff that s
potentially contaminated with PCBs and/or radlonuclides due to the prevalence of
past spills and areas of stained soil in the operational area of the TA.

Two elongated stormwater collection basins are located south of Buildings TA-35-
236, 34, and 110. Based on the review of aerial photographs, these basins have
existed in TA-35 for at least 20 years, Past cperations in TA-35 include
manufacturing radioactive sources using materials such as strantium-90, neptunium-
237, germanium hydride, berylllum salts, and plutonium oxalate aerosols. Also, PCB-
contaminated oil has been used extensively in this TA (DOE-AO, 1986). The two
basins apparently have been long-time recipients of surface water runoff from the
process area where spills may have occurred and consequently they may have
become contaminated. The waestern basin is approximately 60 fest long, 10 feet
wide, and 8 feet deep. A breakthrough has occurred in the easternmost basin, which
allows stormwater to flow down the side of the canyon,

-125-




Pon fBuildings 891093 in TA-16

Process wastes containing HEs, sclvents, and possibly metals from drains in Buildings
'\89. 90, 91, 92, and 93 were disposed of in a pond east of the bulldings, potentially
“leaving residual contaminants in the sediments,

Buildings 89, 90, 91, and 93 were used for processing HE in the 19505, Plating
operations took place in Building 92. The drains from these buildings reportedly
discharged to a naturai depression east of this group of buildings. The potential
exists for HE, solvent, and possibly metal contaminants from the process wastewater
to have accumulated in the pond sediments. A 1957 map of TA-16 depicts this area
as a pond, and at the time of the Survey the pond contained water, However,

according to LANL personnel, the pond dries out seasonally, The pond s
approximately 150 feet in diameter.

Plating Sh tfall from Buildin InTA-16

Untreated plating shop wastes were potentially discharged to a drainage swale
north of Bullding 92 and residual contaminants may remain as a source of surface
soil contamination,

An area north of Building 92 is suspected of receiving untreated plating shop wastes
from operations that took place In Building 92, This bullding was used in the 1950s
and according to a LANL utility line map available during the Survey, an cutfall from
Building 92 was located on the opposite side of the road. This area is a natural
drainage swale and at the time of the Survey, no evidence of an outfall pipe was
noted; howevar, observations were hindered by snow cover,

illeg P ntto Formyr Buildingy 3 4inTA-16
EHluent from HE machining operations in Buildings 30, 31, 32, 33, and 34 was

discharged to four ponds that have been backfiiled, potentially creating elevated
levals of HE in the pond sedimants,
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Migh explosive machining work was conducted in the 19503 in a complex of buildings
numbered 30 to 34. The types of HE used are unknown but at a minimum likely
included TNT. Apparently, the wastawater from these operations was disposed of in
four ponds adjacent to the buildings, The complex of buildings has besn removed
and the four ponds backfilled. Although some photographs of this work are

“\.available, there is no record indicating removal of the sediments, which were

« probably contaminated with HE. Thus, potential HE contamination remains in the
subsurface soils.

Plating Sh tfall from Buildin in TA-2

Soils along the drainage from Building TA-22-52 are potentlally contaminated as a
result of past discharges from that building of etching and plating operations waste,
Etching and plating operations were conducted in this bullding from 1953 to 1984,

These operations as well as photoprocessing and other contributions from the Shops
building include sodium hydroxide, hydrogen peroxide, sodium thiosulfate; ferric
chloride; thallium; sodium carbonate; perchloroethylene; Inorganic constituents
such as beryllium, gold, lead, cyanide, nickel, copper, zinc, and cadmium; and acids

such as sulfuric, hydrochloric, chromic, hydrofluoric, and phosphoric. The volumes
discharged are unknown,

The vegetation in the outfall drainage area appeared stressed during the Survey,
Numaerous dead pines were observed.

Sumps 693 and 70 in TA-46

Two inactive sumps that potentially received wastewater from a laboratory and shop
building or e test building are located on the edge of the mesa and may contain

contaminants that could leach Into subsurface solls or break out on the wall of
Canyon de! Buey.

information on the use of two sumps, 69 and 70, Is very limited but judging from
their location, they may have received waste fram Building 58, a laboratory and shop
building, or from Building 16, a test building used In the design of a nuclear rocket
reactor known as the Rover Program, Potentially the waste may have been
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contaminated with general laboratory chemicals such as solvents and varicus
reagents or may have contained uranium, since Building 16 is known to be
moderately contaminated with this radionuciide (DOE-AO, 1986). The sumps are
very close to the wall of the Canycn del Buey and their wastes may have leached into
“subsurface solls and/or migrated to the canyon side. The sumps are approximately 3
)ut_in‘ diameter and 8 feet deep. The two sumps are connected, with the overflow
from Sump 70 entering Sump 69 (Lugar, 1987}, According to the 1983 LANL
structure location plan for TA-46, both sumps have been abandoned since 1973,
which correlates with the time the Rover Program ended and limited radioactivity
cleanup work was conducted at the TA (DOE-AQ, 1986),

Septic Tank 59in TA-8

Septic Tank 59 in TA-8 potentially received HE-contaminated waste from
labaratories invoived in development of explosives, and residual contaminants may
remain as a source of pollution to surrounding soils.

TA-8 was first used as a gun-firing site to test projectiies, some containing uranium
cover, and |ater used to develop HE (DOE-AQ, 1986). Wastewater from the old part
of TA-8 apparently was disposed of In septic tanks, ane of which is abandoned but
still in place. The bulldings themsalves are posted with signs indicating that they are
contaminated with HE and radioactivity; therefore, the drains and associated septic
tank are likely to be contaminated as well. It is uncertain whether the tank was
connected to a drainfield. The topagraphy in the vicinity of Tank 59 allows surtace-
water runoff to accumulate and periodically results in flooding, Although the tank
has baen inactive for years, it contained an estimated 3 to 4 feet of liquid In June
1987, according to observations made by the Survey S&A team (Lugar, 1987), Thus,
the tank apparently receives starmwater, and during tlooding conditions,
contaminants may be released from the bottom sludges in the tank and result in
surface soil and/or subsurface soil contamination,

Querflow from s Cogling Tower (TA-21-143) in TA-21

The cooling water in Tawer 143 was contaminated with plutonium and possibly
contained chromium, which through regular overflow incidents and drift oss
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potentially contaminated surface soils in the TA and on the wall of Los Alamos
Canyon,

The plutonium contamination was caused by piutonium processing conducted in

Bulidings TA-21-2, 4, and 5. The cocling water was reportedly contaminated in 1952
and 1953, Overflow from the tower was reported to be 30,000 to 40,000
gallons/week, with a high of 150,000 gallons/week In the summer (DOE-AQ, 1986),
Presumably, this water was released vver the edge of the mesa into Los Alamos
Canyan and the potential exists for surface soils to be contaminated with residual
levels of plutonium. Furthermore, corrosion control additives used in the cooling
tower may have included chromates, in which case rasidual levels of chromium may
be present in the surface soils too.

TA-21 is currently being addressed by the LANL under Phase |l of the CEARP;
therefare, soil S&A will not be performaed as part of the Survey.

HE Processing Qutfall from Building 34in TA-22

These two outfall/drain tile systems may have contaminated soils in the marshy area
located north of Building 34 in TA-22. This potentiaf contamination may have been
caused by the discharges from liquid wastes originating in the building which
housed a photo laboratory and a chemistry laboratory that was involved with HE
research and shape fabrication. The waste constituents reportedly are acetone; HE
consisting of PETN, possibly RDX and HMX; and silver and other inorganics. Volumes
or discharge rates were not reported but are not believed to have been excessively
high due to the nature of the discharge mechanism -- clay drain tiles which allow the
liquid wastes to leach into the soils,

There were also several other items of concern noted during the Survey which may
provide additional contamination to the soils of this marshy area. A half-buried 55-
gallon drum of unknown contents or origin was observed in the southeast area of
the marsh. The northern end of the marsh contained concrete rubble and other
miscellaneous debris. These may be indicative of past burial activities in this marsh,

As part of the Survey S&A Program, surface soil, subsurface soil, pond water,
sediment, and sludge samples were collected and analyzed for volatiles,
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semivolatiles, HE, radionuclides, metals, and PCB/pesticides. The analysis confirmed
the presence of contaminants such as acetone, 1,2-dichloroethane, americium-241,

and uranium-235. These data were used to model the Former Liquid Disposal
ranking unit.

~

Final Syrvey Finding: inactive Sites and Releases 1}1-2 (Preliminary Survey Finding:
‘Inactive Sites and Releases -2}

!,ig[r, of Clepnup of Past Spills and Releases. Past spills and releases that have
occurred at the LANL have potentially resulted in surface soil contamination, yet In
many cases actions to clean up these areas have not been initisted; therefore,
hazardous, toxic, and/or radioactive contaminants may remain as & source of
pollution.

Past chemical spills and historical incidents of radioactive relesses are known or
suspected to have occurred in 19 TAs at the LANL, Most of these spills have
potentially contaminated surface soils; some may have contaminated caryon walls,
The spills were evaluated based on the date of occurrance, the type of substance
involved, the potential for migration, and visual evidence of residusl soil
contamination or stressad vegetation noted during the Environmental Survey. As a

result of this review, the four areas listed below were found to be of particular
. concern:

Stained soil south of Building 207 in TA-35
Stained soils north of Building 31in TA-46
Spills around Shed 197 in TA-46

Spill at tormer TA-32 moving onto U.S, Department of Energy (DOE)
property

Each of these areas is described in more detail in the following paragraphs.

Stained Soil South of Buitding 207 in TA-35

Numerous aress of dark stained soil Indicative of past spills that potentially included
PCB-contaminated oil exist south of Building 207 and have migrated down the wall
of Mortandad Canyon.
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Patches of stained soil exist throughout the area south of Building TA-35-207, The
source of this contamination is belleved to be spills and surface runoff from an
upgradient area containing dielectric oil storage tanks, Large quantities of oil are
‘\rcqulrcd to operate the Marx generators located In TA-35 and (n the past, the oii
:may have been contaminated with PCBs. Although the oil storage area is currently
bermed, water that collects inside the bermed area is directed through an
underground pipe to the area around Building 207, Some of the soil in and around
the storage tanks is grossly contaminated with oil, At least the upper 2 teet of soil
on the southern end of the bermed area is heavily discolored by oil saturation,
Consequently, drainage from this area has a high probability of being contaminated.

in il h gf Building 31in TA-46

Several areas of soil stained as a result of past releases were observed north of
Building 31 In TA-46 on the edge of the mesa, a location that Is highly susceptible to
migration down the wall of Canyon del Buey.

Activities either currently or historically associated with Building 31 have resulted in
generation of radiocactive wastes. In support of these activities, there has been a
tank used for cleaning metal containers and components, a drum storage area, and
an equipmaent storage area next to the building. Based on this information, a wide
variety of contaminants may be in'the surface soils. Bullding 31 is located extremely
close to the edge of the mesa; consequently, contaminants from spills on the
northern side of the buiiding are highly susceptible to migration via surface water
runoff down the canyon side.

Spitts Argynd Shed 197 in TA-46

Potentially hazardous chemicals are leaking from equipment and possibly from

various containers in Shed 197 and may be a source of surfuce soil contamination in
the vicinity of a storm drain.

Shed 197 is a storage area contalining equipment that has leaked in the past and that
appeared to be actively leaking an oil-like substance during th~ Environmental
Survey. A cylinder labeled "German-poisonous gas” was stored among the pieces of
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electrical equipment and several drums were stored outside the shed on the

pavement. Portions of the wooden walls have become stained and darkened from

absorbing the substances that have been released. Past spills have also stained the

ground on the southeastern corner of the shed, which is upgradient of a stormwater
“ drain. The drain daylights outside the TA fence and stained solls were noted at the
~ discharge point,

$pi!l at Former TA-32 Moving gnto DOE Property

A release of an olly, dark tar-like substance was observed in the old TA-32 area. The
area was adjacent to a tank and fuel pump on property that is currently owned by
Los Alamos County and used by the County Road Department. The area affected by
the spill Included DOE property and extended down the wall of Los Alames Canyon,
Signs of vegetation stress were evident,

As part of the Survey S&A Program, soil samples were collected and analyzed for
PCB/pesticides, radionuclides, volatiles, semivolatiles, and metais, The analysis
confirmed the presence of contaminants such as PCB, uranium, acetone, and

maethylene chioride. These data were used to model the Past Liquid Releases ranking
unit, ‘

Final Syrvey Finding: Inactive Sites and Releases [l1-3 (Preliminary Survey Finding:
Inactive Sites and Releases I11-3)

Potential Undetected Releases from USTs of Hazardous gnd Radioactive Liquids to
Syrt n rface Soils. Some USTs at the LANL formerly used for storage of

petroleum products and radionuclides have been abandoned In place or removad,
These abandoned and removed tanks are of concern because little is known of thelir
potential for leakage.

®  Tanks abandoned without removal of contents have a high potential for
undetected leakage. The potential for environmental problems associated
with these tanks is related to the age of the tanks, the time since
abandonment, the amount of material remaining in the tank, and the nature
and toxicity of the contents. Of particular concern are those tanks abandoned
some years ago, Tanks TA-6-47, TA-8-60, TA-8-61, TA-15-48, TA-15-52, TA-18-
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104, TA-35-18, TA-35-19, and TA-35-20 were all abandoned more than 13 years
ago and are of unknown age and inventory, Concerns over removed tanks are
related to the time period when the tanks were removed. Recent tank
removals appear to be well-documaented with respect to removal of residual
contamination. Much less is known about tanks removed many years ago, Of
} .particular concern are tanks TA-1-240, TA-2-29, TA-2-67, TA-16-512, and the
tank farm at TA-10. These tanks ware all removed 20 or more years ago and
+ the status of residual contamination at these sites is largely unknown.,

®  Two tanks located at TA-21-107 and TA-21-108 formerly contained radicactive
waste. The tanks are over 20 years old and are of unknown capacity, The tanks
have been drained but contain a sludge which is suspected to be plutonium
contaminated (personal communication with LANL personnel). The tanks are
included as part of MDA-A,

Fingl Syrvey Finding: Inactive Sites and Releasqs |ll-4 (Preliminary Survey Finding:
Inactive Sites and Releases |11-4)

Potentigl Chemical and Radioactive Contaminatign ¢f Surface Soils at Open Dumps
and Boneyards. Chemical and radioactive wastes disposed of in open dumps and
contaminated equipment stored in boneyards are a concern due to direct exposure
of contaminants and have potentially resulted in surface soil contamination via
resuspension and/or runoff.

Thirty open dumps and boneyards have beer identified at the LANL. All open
dumping areas and open storag® areas have potentially resulted in environmental
contamination; however, 7 of the 30 LANL sites are of particular concern as sources
of pollution based on the type of wastes or contaminated equipment exposed on
the surface. These seven sites are:

Open dump MDA-M in TA-0
Opendump MDA-Z InTA-15
Opendump in TA-14
Boneyard in TA-14
Baneyardin TA-36
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° Incinerator Ash Dump in TA-QOL
¢ Opendump atGPointin TA-15

_ The following paragraphs provide detailed Information on each of these sites,
N

Asbestos, potentially haxardous chemicals, and possibly radioactive wastes are
exposed in the opan dump MDA-M, which is not fenced to prevent access and hos no
controls to prevent migration of wastes via surface water runotf or resuspension.

MDA-M was opened in 1947 and remains as an uncontrolled open dump in TA-Q,
Although there is no invantory of wastes placed in this dump, some general waste
types were observed at the dump during the Environmental Survey. These included
material that resembled asbestos; numerous, unlabeled giass bottlies with some
containing liquids; old, discarded paint, solvent, and trash containers; and piles of
concrete and metal construction rubble. In a smailer dump on the side of the road
leading to MDA-M, radicactively contaminated waste had been disposed of In the
past, according to LANL personnel.

No effort has been made by the laboratory to restrict access to the dump or to
control migration of wastes from the disposal area. Movement of contaminants by
surface water runotf is likely to have occurred. Dispersal of asbestos and other
cantaminants by resuspension Is also a concern; however, MDA-M is in a relatively
isolated location whare workers are not likely to be exposed.

Qoen Qump MDA-Zin TA-15

Radicactively contaminated material has been disposed of in an open dump, MDA-Z,
with no physical controls in place to ensure prevention of direct contact of
employees of LANL with the wastes or to reduce the potential of environmental
pollutian, particularly surface soil contamination.

MDA-Z was used from 1965 to 1981 for disposal of debris collacted from the firing

sites at TA-15. Blast mats contaminated with uranium and possibly other
radionuclides have been placed in this dump, along with sandbags and other firing
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site debris that are potentially contaminated with uranium, beryilium, lead, and
mercury. The total volume of wastes disposed of at this open dump is unknown,
During the Survey, radlation measurements of up to 20,000 counts per minute were
detected at MDA-Z. Contaminants from MDA-Z are available for migration into the
. surrounding soils by surface water runoff and/or resuspension.

N o

Qpen Rump in TA-14

Potentially contaminated debris from the firing sites in TA-14 has been dumped in a
drainage pathway near Buildings Q-34 and Q-40 and may be a source of
contamination to surface soils down the canyonside.

Fiting site debris from TA-14, including sandbags and blast mats, has been disposed
of along the edge of a paved area and across an erosion gully that leads into Canyon
de Valle. During the Survey, several 5-gallon containers and one 55-gallon drum
were cbserved on the canyonside below this dumping area. Firing site debris is
commonly contaminated with HE, metals, and possibly radionuclides; therefore, the
wastes placed in this dumping area may be contaminated with one or more of these
constituents. Migration of contaminants, i present, may be enhanced because the
debrisisdirectly located in adrainage pathway.

Boneyard in TA-14 .

Storage of radioactive metal ingots, previously used drums, and other debris in a
boneyard in TA-14 may result in contamination of surface solls.

During the Survey, a boneyard was visited in TA-14, north of Buildings Q-34 and
Q-40. Equipment such as an old Navy cannon and gun parts were stored in this area,
along with stockmetal inqots and fourteen $5-gallon drums. Radiation
measurements of up to 4,500 counts per minute were noted next to the metal
ingots, The drums ware once used in an experiment involving sodium, and their
current condition was poor. The drums were open-topped, slightly rusted, and
appeared to have burst sometime in the past. Surface solls in this boneyard are
potentially contaminated as a result of this equipment and drum storage.
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Boneyard in TA-36

There is a potential for surface soil contamination and direct contact by LANL
workers to radioactive and toxic chemical materials stored in a boneyard in TA-36,

\-\A boneyard in TA-36 is used for storage of radicactively contaminated equipment,
‘old chemica! containers, full cans of isopentane, and various other equipment used
in tests conducted at the TA. During the Survey, fleld radiation measurements next
to a piece of equipment known as a collimeter were up to 14,000 counts per minute,
presumably due to the yellow particles seen on the equipment that were balieved to
be uranium. The boneyard is also used for storage of chemical containers, some full
and others apparently empty. The equipment and containers stored (both in the
past and currently) may be a source of contamination that waorkers could come into
contact with or that may be washed onto surface soils,

D
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Incinerator ash with unknown constituents has been dumped over the edge of the
mesa Into Pueblo Canyon and is a potential source of toxic contaminants to surface
soils downslope via surface water runoff and erosion.

An incinerator that is now inactive once operated near the airport and was used to
dispose of wastes, including combustible and metallic wastes generated by the
LANL, An inventory of the wastes taken to this incinerator does not exist and the
period of its operation is unclear. However, the ash from the incinerator was
disposed of over the edge of the mesa and currently remains there. Fragments of
metal and tin cans were evident among the piles of ash at the time of the Survey.
Since the constituents of the ash are unknown, this surface dump is a potential
source of contaminants that may migrate to adjacent soils,

suspected Dymp at G Pointin TA-13

A source of radioactively contaminated soil is ocated at G Point that is available for
migration to surface soils or inadvertent direct contact to LANL workers,




During the Survey, field radiation measurements taken in a depression at G Point in

TA-15 found that the soil in and around this area is radioactively contaminated. No

information was available from LANL personnel regarding this ares; however, due

to its proximity to the firing site it is reascnable to assume that the depression has

\bnn an accumulation point for contaminated soll from Flring Point G. |n addition

.to radionuclides such as uranium, firing site debrls is often contaminated with
beryltium, lead, and other metals, Therefore, the dump area may be contaminated
with these other types of constituents, Also, there is a potential that solvents may be
present if spills occurred in the past st the nearby solvent shed,

The disposal practices of Firing Point G have resulted in radloactively contaminated
soil and may present a continuing problem of contaminant migration to surface solls
through surface water runoff and/or wind resuspension and a potential problem of
worker exposure through inadvertent direct contact,

As part of the Survey S&A Program, surface and subsurface soil samples were
collectad and analyzed for PCB/pesticides, radionuclides, volatiles, semivolatiles, and
maetals. The analysis confirmed the presence of cesium-134, strontium-90, uranium-

239, yttrium-90, and beryllium. These data were used to model the Open Dumps and
Boneyards ranking unit,

Final Survey Finding: Inactive Sitey and Releasey ill-5 (Preliminary Survey Finding:
Inactive Sites and Releases |11-5)

Potential Transport of Chemical gnd/or Radioactive Contaminants from Inactive
Landfilly and Gurial Areas. A total of 49 inactive landfllls, burial areas, and former
burn pits have heen identifled at the LANL that either are known to contain
radloactive and/or chemical waste or potentially contain residual waste which may
be a source of contamination to subsurface soil and the vadose zone or, if
inadequately covered in the past, may have contaminated surface soils downslope.

The closed landfills, burial areas, and formerly used burn pits at the LANL were
evaluated during the Survey. Factors such as the types of waste (known or
suspected), volume of waste or reported size of the area, location relative to
potential migration pathways (i.e., mesa top, edge of masa top, floor of canyon),
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and history of use were reviewed. From this evaluation, 12 sites were found to be of
particular concern, These sites are as follows:

1. MDA-BInTA-21
2. MDA-CInTA-0
3, Alrport landfill in TA-00L
4, Two waste disposal pitsin TA-39
5, Area1inTA-20
6. Suspected landfillin TA-33
7. Suspected landfill in TA-46
" 8. MDA-FinTA-8
9. MDA-NinTA-1S
10. Suspected landfill known as the “Cold Dump,” in TA-21
11, Suspected burn pitin TA-10
12. Three suspected disposal pitsin TA-6

The following paragraphs describe each of these areas in detall,
MOA-8 I TA21

An inactive landfill on the western end of TA-21 known as MDA-B was used for
disposal of radiocactively and chemically contaminated waste and is a potential
source of contamination to subsurface soils and the vadose zaone; and, if
inadequately covered in the past, contaminants may have been transported to
surface soils downslope,

MDA-B is a 6-acre landfill that was opened in 1945 as the first solid waste disposal
area of the LANL and closed In 1950 (Reynolds, 1987). Radioactive wastes in the
landfil likely include plutonium, polonium, uranium, amerlcium, curium, radlcactive
lanthanum, actinium, and mixed fission products from the reactor known as the
Water Boller. Wastes were reportedly packaged in cardboard boxes or wrapped
with paper (Rogers, 1977). An inventory of the waste volume and curie content is
not avallable. Waste chemicals deemad hazardous by LANL persorinel were also
placed in MDA-B and include organics, perchiorates, ethers, solvents, other spent
cheamicals, and corrosive gases (DCE-AQ, 1986).
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The volume of waste placed in MDA-B was not recorded, Also, there is uncertainty

whethaer the landfill is one large, continuous pit or a series of six pits, During its
operation, wastes in MDA-B were probably not covered daily. Also, spontaneous

fires occurred (Rogars, 1977) and may be indicative of mined radicactive and

. hazardous chamical waste disposal. These past operational practices may have

“uilowed coritaminants to migrate beyond the present-day fenced portion of the
landfill. The location of the landfill Is very close to the edge of the mesa top;
therefore the canyon wall on the downslope side of MDA-B may have recelved
contaminated runoH. In addition, wastes placed In MDA-B may be a cantinuing
source of contamination to subsurface soils and the vadose zone,

MDA-Cin TA-Q

An inactive landfill known as MDA-C received radicactively contaminated wastes
and free liquids that were chemically contaminated, which may result in
contamination of subsurface soils, the vadose zone, and if inadequately covered In
the past, surface soils downsiope may also be contaminated,

MDA-C is an approximately 12-acre landfill that is fenced and located in TA-0 on the
mesa near the center of the plateau. The landfill operated from 1948 to 1974 for
disposal of both radioactive and chemical wastes, MDA-C consists of 7 pits and 107
vertical shafts, with the deepest waste burial recorded to be about 25 feet,

The pits were not lined, nor were most of the shafts, Radioactive wastes placed in
MDA-C included uranium-233, 234, 235, 236, and 238, plutonium-239;
americium-241; tritium; sodium-22; cobalt-60; strontium-90; fission products; and
induced activity. The total inventory (decayed through January 1, 1973) was
reported to be 49,682 curies. The types of chemical waste placed in the landfill were
not specifically recorded, but included a large variety of chemicals, pyrophoric
metais, hydrides, powdaers, and compressed gases, HEs ware reportedly not disposed
of in MDA-C.

The operational practices used at MDA-C were similar to those used at MDA-B, with
the lack of daily cover and the occasional occurrence of spontanecus fires,
Consequently, the downsiope side of MDA-C, which is the head of Ten-Site Canyon,
may have received contaminated runoff. Also, the waste placed in MDA-C may be a
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continuing source of contamination to the subsurface soils and the vadose zone,
Only recently in 1984 were surface stabilization measures completed at MDA-C by
the LANL, which may help to reduce the potential for downward migration,

. Ale fill in TA-
hY ‘
The inactive landfill at the county airport recelved waste from the LANL, somae of
which was radicactively contaminated and some that was nonradioactive but

potentially hazardous, and may be a potential source of contamination to surface
and/or subsurface soils und the vadosa zone.

- —
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The landfiil, located near the Los Alamos County Municipal Airport, was opened and
operated by the LANL until 1966, at which time ownership was transferred to Los
Alamos County. LANL-generated waste placed In the landfill was primarily sanitary
wastes from the residences in the townsite. However, reports indicate that 125
pounds of uranium were disposed of at the landfill, of which 25 pounds were
recovered and taken to another LANL landfill, Also, HE and chemically
contaminated wastes were possibly taken to this landfill, according to a LANL report

(DOE, 1986). During the time LANL operated the landfill, open burning of wastes
was allowed.
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Leachate has been cbserved flowing out of the landfill, and during the Survey,
construction debris was observed protruding from the bank of the landfill that
parallels Pueblo Canyon, Consequently, the landfill may be a source of surface soll
contamination. Also, through infiitration and leachate generation, the landfill may
be asource of contamination to subsurface solls and the vadose zone,

Two Waste Disposal Pity in TA-3%

Two pits reportedly exist in TA-39, located in Ancho Canyon, that were used for
disposal of firing site debris and may be a source of contamination to subsurface or
perched groundwater in the canyon. In addition to the firing site debrls that was
potentially contaminated with radionuclides, HE, and metals, two pits may have
received other waste from the laboratory and shops in the TA,
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Background information indicates that two waste disposal pits may exist north and
northwaest of Building 69 in TA-39. These pits are belleved to be the precursor to
MDA-Y, which is an active waste disposal area located farther north in Ancho
Canyon. There are no reports listing actual waste types and quantities placed In the
\two pits; howaever, based on the nature of the activities in TA-39 and the current use
.of MDA.Y, the waste is likely to be firing site debris and general office trash with
possibly a small quantity of solvents and alcohols generated In the taboratory and
shops at TA-39, Also, based on current practices, the two pits are probably unlined
and, during their use, probably remained open with no application of daily cover,

YO o T

The location of the two pits is not well-defined, Generally, they are believed to be
adjacent to, and perhaps beneath, Building 69, A portion of this ares has been
paved for use as a driveway and as a volleyball/basketball court, Some of the area is
not paved. A streambed, which was dry at the time of the Survey, is located
immediately north of the suspected waste disposal pits. Past flow in this streambed
or perched shallow zones of groundwater in Ancho Canyon may be pathways of
contaminant migration from these disposal pits.

I e Fann YO LA
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Arga 1inTA-20

Radioactively contaminated metal scrap and debris may still be buried in an old
covered pit or landfill, designated Area 1, in TA-20 and may be a potential source of
subsurface soil contamination,

Area 1 was!ocated at the eastern and of TA-20 in Sandia Canyon. This burial pit was
apparently used only once in 1945, for the disposal of radicactively contaminated
maetal scrap and other debris possibly contaminated with beryllium, HE, and/or
uranium. The precise location of the burial pit In Area 1 is uncertain. Based on
observations made during the Survey, a depressicn, approximately 5 feet deep and
near the end of a dirt road, was suspected to be the burlal pit location,

The LANL collected soil samples in 1985 and later performed a magnetomater study
in Area 1, but neither task included the depression cbserved during the Survey,
Since the area covered during the previous LANL work was timited, it is possible that
the proper location of the waste burial pit remains uncertain and that wastes are
available for migration to subsurface soils.
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illin TA-

In TA-33, there is a suspected landfll! on the edge of the mesa top, based on
N\observations of exposed debris that may be a source of radicactive and metal !
.contamination to surface soils in the adjacent drainage pathway. ‘

On the southernmost mesa top in TA-33 (Tower Area), near Bullding TA-33-26, metal
fragmants and debris were observed along the rim of the mesa that may represent
an inactive landflll. This portion of TA-33 was used as a firing site, including tests on
mechanisms required for the assembly of weapons, The types of waste generated
from these activities typically include debris and soll that is contaminated with
radioactive isotopes, usually uranium; beryllium; varlous other metals, such as lead;
and sometimes HE. Gaeneral practices at the LANL firing sites have included
occasionat clearing of fragmants, etc. in the working area and regrading as needed.
it is possible that this waste was placed along the edge of the mesa and gradually
accumulated to form the suspected landfill. TA-33 s located far from the formally
designated LANL landfills.

ST - DS i & ey —

The side of the suspected landfili on the edge of the mesa is approximately 80 feet
long and has an assortment of debris exposed. Rainfall and snowmelt runcff
crossing this face of the landfill and entering the drainage pathway may transport
contaminants down the side of Chaquehul Canyon,

Suspecied Landfill in TA-46

A landfil] s suspected to exist in TA-46 on the edge of the mesa draining Into Canyon

del Buey that is a potential source of radioactive, metal, organic, or asbestos
contamination to surface soils.

Based on historical aerial photographs dating back to 1964, the CEARP Phase | report
{DOE-AOQ, 1988), and observations made during the Survey, a landfill Is suspected to
exist in TA-48 slong the edge of the mesa that drains into Canyon del Buey, No
waste disposal records exist for this landfill. Concrete rubble, asphalt, and general
construction debris were noted to be exposed down the side of the fill area.
Assuming the waste placed In the fill Included material generated from TA-48,
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radioactively or chemicaily contaminated objects/debris may have been placed in this
area. Also, the construction debris may have included asbestos that could gradually
be exposed due to erosion or that is currently exposed on the surface.

MRA-FinTA-

: An inactive landfill known as MDA-F and other nearby disposal pits in TA-6 may be a

potential source of radicactive and HE contamination to subsurface soils and the
vadose zone.

MDA.F is located within TA-6. Two known locations of past waste burlal are
presently restricted and fenced off. Two or more other burial sites may exist in this
ares, a1 indicated by the CEARP Phase | report (DOE-AQ, 1986). Reportedly,
preliminary findings of a surface geophysical study conducted under the CEARP
support this information, with anomalies identified outside the fenced area.

Several pits were excavated in MDA-F in 1947 for the burlal of wastes and
contaminated objects. These materials included classified, large metal parts; tub-
alioy; HE; primacord; casings with equipment assoclated with a plutenium
implosion weapen known as “Fatman”; and other maetal parts from the laboratory
{DCE-AQ, 1988). The size of the additional pit(s} and the total quantity of wastes
disposed of are unknown,

MDA-Nin TA-1

A small landfill in TA-15, known as MDA-N, is a potential source of HE and chemical
contamination to subsurface soils and the vadose zone.

According to LANL records (DOE-AO, 1986), MDA-N existed as of 1965 and was used
for disposal of materials or objects that were possibly contaminated with HE or
chemicals. The source of this waste was not reported, nor was other specific
information on the type and quantity of waste. The landfill s estimated to occupy

0.1 acre and may be a source of contamination to subsurface soils and the vadose
z0ne,
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The landfill Is covered with native soll and its boundary is not defined. The LANL
performed a geophysical study in 1985 or 1986 to better identify the extent of the
landfiil, The results were pending at the time of the Survey,

7‘§mgmg_umm Known as the “Cold Dump,” in TA-21

Nonradioactive chemicals and hazardous wastes potentially were disposed of in a
landfill in TA-21 known as the “Cold Dump” and may remain as a possible scurce of
subsurface soil contamination,

The “Cold Dump” is presumably located on the northern side of the DP-site access
road; however, the exact location and lateral extent are not known, Aarial
photographs from the 1540s Indicate that the landfill may have been a series of
unlined trenches grouped together north of MDA-B, Presently, this area is sparsely
vegetated, with barren soil and tutf bedrock exposed. Several slight depressions
were observed throughout the 200-foot by 100-foot area. A larger depression,
approximately 40 feet in diameter, occurs in the southeastern portion of the suspect
ares. Thase surface disturbances may be indicative of past burlal practices,

Records of the waste disposal practices, volumes of material, or specific chemicals
disposed of in the landfill are not available. General memos are available Iin CEARP
files that suggest use of this area for disposal of nonradioactive chemicals. Chemicals
used in TA-21 that may have been piaced in this landfill include but are not limited
to lithium chiaride; potassium chloride; zinc chloride; calcium saits; cadmium; |ead

oxides; mercury; oils, some possibly containing PCBs; solvents, ethylene glycol; and
phosphoric acid.

Assuming these chemicals were disposed of in the “Cold Dump,” then they may have
leached Into the subsurface soils. Horizontal migration toward the DP Canyon may

have occurred along lateral passageways created by relief fractures in ash bedding
planes.
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syuspected Burn Pitin TA-1Q

A shallow depression in TA-10 was observed during the Survey and is suspected of
being a waste burn pit that may be a residual source of radioactive, HE, or chemical
-\\contamlnltlon to subsurface soils.

'Accérdlng to the CEARP Phase | report (DOE-AO, 1986), a burn pit may have been
used for waste disposal in TA-10 during its operation as a combined radiochamistry
and firing site facility. A 1956 wark order authorized excavation of a pit for disposal
and subsequent burning of combustibles. It further states that residual ash and
noncombustibles should be removed and disposed of at a radicactive disposal site.

TA-10 was active from 1944 to the early 1960s, at which time It was decontaminated
and decommissioned with follow-up cleanup conducted in 1976, Ownership of this
area has been transferred to Los Alamos County, and it is open to the public.

During the Survey, ashallow depression 2 feet deep covaring an area 10 to 15 feet in
dlameter was observed in Bayo Canyon, east of the firing sites area. Possibly this Is
one of the previously used burn pits,

Thrn' Suspected Disposal Pits in TA-6

Three areas in TA-6 are suspected of being disposal pits containing radioactively
contaminated waste that may be a potential source of subsurface soil
contamination,

CEARP files (DOE-AQ, 1986} indicate the previous use of relatively small disposal pits
within TA-6. Specifically, three were mentioned to have received weapons
components contaminated with cesium-137 in the early 19505, Other wastes may
also have been disposed of at these areas. During the Survey, three shallow
depressions were observed within approximately 70 feet of Twomile Mesa Road.
These depressions may be indicative of the past disposal pits,

As part of the Survey S&A Program, surface and subsurface soil and soil gas samples

were collected and analyzed for volatiles, semivolatiles, metals, radionuclides,
PCB/pesticides, and HE. The analysis confirmed the presence of contaminants such as
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uranium-238 and plutonium-239, These data were used to model the Landfills and
Burn Pits ranking unit,

| i Rg! -6 (Preliminary Survey Finding!
'\ Inactive Sites and Releases i11-8)

Potential $oll Contaminatign from Inactive Firlng §ites. Past use of firing sites at the
LANL has resulted in radioactive, metal, and possibly HE contamination of surface
soll; howevaer, all potential firing sites have not been identifled, the radial extent of
contamination is not known, and some firing sites are located next to ephemeral

streams or on the edge of a mesa where contaminant transport Is likely to be
enhanced.

Sixty-six inactive firing sites are on the LANL, Although the type of soil contaminant
varies depending on the type of shots or experiments conducted at the firing site,
generally the contaminants include one or more of the following: radionuclides,
commonly depleted uranium; metals, such as beryllium and lead; and HE, some
possibly containing barium. The frequency and duration of use would be expected
to atfact the concentration of contaminants in surface soil, #s would the occurrence
of shots that did not completely explode (i.e., “low-order” shots). The size of the HE
charges used as a firing point and the presence of physical features are two major
factors atfecting the level and extent of surface soil contamination in the impact
zone of a firing site. Information relative to these factors that influence
contamination at a firing site was reviewed during the Survey and as a result, six
areas were noted to be of particular concern:

Firing Point 7 in TA-39

South mesa testshot ares in TA-33
Firing Site in TA-S

Asphalt Pad Firing Site in TA-6
“Concrete Saucer” Firing Site in TA-6
Suspected firing site In TA-8

The following paragraphs provide spacificinformation on each of these sites.




riring Point 7 in TA-39

Surface soils at Firing Point 7 in TA-39 are radioactively contaminated and
potentially are contaminated with various metals and HE. Contaminant migration
'\ May be enhanced due to the presence of a streambed adjacent to the firing site,

. Firing Point 7 in TA-39 was first used in the early 1950s to conduct experiments on
virtually all types of metals, some of which required the use of HE. The firing site Is
located at the base of Ancho Canyon and its zone of impact extends to the top of the
adjacent mesas. According to the CEARP Phase | report (DOE-AC, 1986), potential
contaminants at this site include: beryilium, mercury, copper, brass, iron, lead,
stainiess steel, thallium, cadmium, chromium, thorium, and HE such as RDX, HMX,
baratol, PETN, TATB, Composition B, and cyclotol. The date this firing site was taken
out of operation was not provided in the background information.

During the Survey, LANL personnel identified uranium on surface soils at the firing

site. Othaer small fragments and debris ware also noted. A streambed is adjacent to

the firlng site with signs of erosion from past runoff leading off the firing pad

toward the streambed. Potentially, surface contaminants are transported from the
firing site via thisdrainage pathway.

South Mesa Test Shot Area in TA-33

Surface soils and the downslope canyon wall may be contaminated with
radionuclides, metals, and/or HE from past experiments conducted at the firing sites
on the south mesa of TA-33,

Baginning In 1947, the south mesa of TA-33 (TA-33-2%, 26, 85, 146) was used to
conduct test shots and experiments on initiators, a weapon component, The amount
of HE In the shots ranged from 700 to 2,500 pounds. The types of contaminants
usually associated with firing sites include uranium, beryllium, octher metals such as
lead, and HE. The impact zone of the firing sites on TA-33 has not been well-defined
but it is recorded that shrapne! reached off-site onto the property designated the
fandelier National Monumaent. The date this firlng site area was no longer used is
not reported in the available background information,
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In 1988, the LANL conducted a |imited cleanup action to remove larger pieces of

shrapnel and debris; however, apparently no soll removal was Involved. During this

effort, surface soil samples were collected; the analytical results were pending at the

~ time of the Survey. Maetallic and various other debris with unknown constituents

 waere noted during the Survey to be scattered on the surface solls throughout the

.. ~area. Drainage from this area flows off the mesa top and enters Chaquehul Canyon,

~ The potential exists for radioactive, metal, and HE contaminants to be presant in
‘surface soils and the receiving drainage areas,

. —
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in TA-

-

A firing site located in TA-5 was decontaminated and decommissioned in 1985;
however, the cleanup effort did not include the wall of the canyan which was likely
part of the firing site impact zone and therefore may remain as a source of
cantaminants to surface soils and the ephemeral stream at the base of Mortandad
Canyon.

AT e & e O

TA-S consisted of a firing site and other anclilary structures that were cleaned up
based on radicactive contaminants in 1985, These cleanup actions were limited to
the mesa top and included removal of contaminated soil; however, no cleanup or
sampling has been performad on the canyonside slope. Due to the proximity of the
firing site to tha canyon side, it is likely that the canyon wall was part of the impact
zone of the firing site and thus may be contaminated. Contaminants suspected to be
present are depleted uranium maetals, and various HE, Thaere is also evidence of
runotf drainage down the canyon side into Mortandad Canyon. Transport of
contaminants may occur due to this migration pathway.

Awphalt Pad Firing Site in TA-§

Radioactive contamination remains in a sump and potentlally in shallow subsurface
soils at a firing site in TA-6 and s available for migration to subsurface soils, This
firing site is located in TA-6 south of Twomile Mesa Road and west of MDA-F, This
structure is an asphalt pad having a sump-like device in the central portion of its
2,500-square foot area. Previous use of this site has resuited In radioactive
contamination of the sump-like structure. The surface of the pad and the
surrounding area were sampled in 1978, Test results indicated uranium
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contamination, and phoswich readings were 3 to 6 times background. During the
Environmental Survey, radioactivity measurements taken near this sump were on the
order of 200 counts per minute above background levels. The remainder of the pad
area measured at or near background levels of activity. The poor conditlon of the
pad may have allowed contaminants to migrate into the environment. The pad has
developed cracks and separations over the years, Contaminants may have mobilized
via precipitation through the cracks and into the subsurface solis,

“Concrete Saycer” Firing Site In TA-6

Residual radicactive, HE, or metal contamination may exist in the sediments
contained in a firing site structure known as the “concrete sauter” or in surrounding
soils, continuing to be available for migration,

The firing site structure known as the “concrete saucer” was designed to contain the
blast fragmaents rasuiting from a test shot, Thae firing site was first used In 1944, The

dates and frequency of its use, and the types and quantities of material In the
experiments were not available.

There is a potential for contamination to the surrounding environment due to the
procedures at this firing site. Blast fragments may have accumulated outside the
perimeter of the concrete saucer, Contaminated liquids may have leaked out of the
saucer structure and Into the subsurface soils, However, no radioactivity was
detected in the surrounding area during the Survey.

Suspected Firing Site in TA-8

An ares of mounded soil surrounded by trenches in TA-8 may be an inactive firing
site with potential surface soil contamination,

During the Survey, distinctive land surface features ware noted in an area west of
Bulldings 1,2, and 3 in TA-8. A mound of soil with trenches on two sides exists In this
area. Inquiries revealed that this area may be an Inactive firing site for up to several
hundred test shots, The CEARP Phase | report (DOE-AQ, 1986) indicates that TA-8
was first used In 1943 by the Ordnance Division that performed ballistics tests, some
with projectiles containing uranium, Whether this mounded srea is related to these
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early cpaerations is uncertain. Radioactive, metal, and/or HE contaminants may exist
inthe surface soils i this area was once a firing site,

As part of the Survey S&A Program, soil samples were collected and analyzed for

“wmetal, radionuclides, and HE. The analysis confirmed the presence of contaminants

-\such as barium, cesium-137, uranium-238, and chromium Vi, These data were used
to model the Firing Sites ranking unit.

Fingl Survey Finding: inactive Sites and Releases l1l-7 (Preliminary Survey Finding:

inactive Sites and Releases [11-7)

ate Decontamination and Decommissigning. Surface and
shallow subsurface soils in the vicinity of contaminated structures that have been
decontaminated and/or decommissioned may contain residual contaminants,

Twao examples of decontaminated and decommissionied buildings are the GMX2 site
in TA-16 and the trim building in TA-12, HE processing operations took place at both
of these locations, The methods of decommissioning differed, however, as described
below. Analytica! data for sails indicating the residual levels of HE or other
chemicals used in HE processing do not exist for either iocation.

GMXZ Sitein TA-16

Chemical contaminants may remain in surface or shallow subsurface soils in the
vicinity of the former GMX2 site in TA-16,

The buildings at the GMX2 site were once used to process HE, In the 1960s, a major
decommissioning and decontamination efHfort was conducted, involving removal of

' the bulidings, their waste lines, and soil contaminated with HE, LANL files contain
photographs of the operation. Discussions with LANL personne! indicated that solls
ware excavated and removed until a concentration of 0.5 percent HE was reached.
However, no analytical records are available to document that this level of cleanup
was achieved or that no othar contaminants were present.

As part of the Survey S&A Program, subsurface soil samples were collected and
analyzed for volatiles, HE, and metals. The analysis confirmed the presence of
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acetone, beryllium, copper, and toluene, These data were used to model the
Potentially Inadequate Decontamination and Decommissioning ranking unit,

i iiging In TA-1

+* Chemical contaminants may remain in surfacs and shallow subsurface solls in the
" vicinity of the trim building in TA-12,

Solvents and HE materials were used at the old trim building in TA-12 from 1947
untif the mid-1950s. These chamicals and explosives may have contaminasted the
environment surrounding the trim building from storage, spillage, or small-volume
disposal of contaminated effluent. The bullding itself was burned during
decontamination and decommissioning activities in 1960, The noncombustibles
were left in place. Thase ashes and scrap wera stil) visible during the Environmental
Survey.

Final Survey Finding: Inactive Sites and Rel¢ases 1I-8 (Preliminary Survey Finding:

Inactive Sites and Releases }11-8)

Potentigl for Additional, Unidentified Inactive YWaste Sites. The DOE CEARP effort
for the LANL facility included review of the University of California files on the
laboratory but did not include the current support contractor, Pan Am World
Services, and the formerly used support contractor, Zia,

Zia supported the laboratory from the 1940s to the 1980s and was responsible for
maintenance activities including a paint shop, metal shop, furniture repair, etc. For
some pariod of time, these shops were |ocated on land in the town of Los Alamos
that was historically owned by DOE (eastarn end of TA-1). However, known or
potential waste sites associated with these operations were not included in the
CEARP effort.

Also, the CEARP effort included over 40 interviews to gather information on inactive
sites. With the large number and variety of research and testing activities conducted
at the laboratory over the past 40 years, additional interviews may supplement this
data base which could potentially lead to identification of additional sites.
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Fingl Syrvey Finding: Inactive Sitey and Releases II}-9 (Preliminary Survey Finding!
Inactive Sites and Releases i11-9)

Potentisl Exposure to Chemical Contaminants. Chemical contaminants may have

'\ been released to soils in the vicinity of the former TA-1 Sigma Building and if so, may
present the potential for direct contact of private landowners with contaminants.

" Chemicals such as lead, chromium, cyanide, organic solvents, and degreasers may
have been used and possibly spilied in this area,

TA-1 wasopened in 1943 and used for some of the first research activities on nuciear
weapons conducted at the laboratory up untif 1965. In the 1950s, TA-1 was in &
transition period as operations were moved to TA-3. All activities ceased in 1965 and
the land was transferred to Los Alamos County and to private [andowners in 1966,
Gradually during this period, structures and buildings associated with TA-1 were
removed.

From 1974 to 1976, a major project to identify and remove residual levels of
radioactive contaminants in TA-1 was conducted. The details of this operation are
described in a 1977 LANL document titled “Radioiogical Survey and
Decontamination of the Former Main Technical Area (TA-1) at Los Alamos, New
Mexico” (LASL, 1977). This work did not include testing for chemical contamination,

A large amount of soil excavation and removal followed by backfilling was
performad in the vicinity of D-Building, which Is now the parking lot for a hotel, and
along the D-Building waste line, Less sail removal took place on the western end of
TA-1, including in the vicinity of the former Sigma Bullding. This building was used
to process normal and enriched uranium and invoived casting, machining, and
power metallurgy (LASL, 1977), A cooling tower, drum storage areas, and
incinerators also existed near the former Sigma Bullding, Chemicals that are
suspected of being used in this srea include maetals such as lead, chromium, and
cyanide, as well as organic solvents and degreasers,

Thare is a potential that chemicals exist in some soli areas and these areas ramain
unidentified because the previous site investigation and cleanup work addressed
radioactivity only. Also, at the time of the Survey, partions of the former Sigma
Bullding area were being developed as condominiums where earth-moving
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operations may expose and spread any chemicals that may have been deposited in
the early years of production.

In response to this finding presented at the closeout to the Survey, the LANL
\conductud a limited soil sampling effort in the vicinity of the Sigma Bullding and its
cooling tawaer (HSE-B, 1987). Fourtean samples were collected; 10 surface soils and 4
shallow subsurface soils. Constituents detected using the EP Toxicity test included
barium (0.03-2.7 mg/L) and lead (0.1 mg/L}). The concentrations identified were
below the £EPA regulatory level used to classify RCRA wastes, Uranium was detected
at 85 nanogramy/g in one sample. Thislevel is within the range typically found in Los
Alamos County. The volatile 1,1,1-trichloroethane was detected in a soil sample at a
concentration of 0.030 mg/L using the TCLP. This concentration is below that which
EPA has proposed for classifying s RCRA waste,

This recent testing periormed by the LANL used a leaching procedure that is
designed to establish whether a substance Is a hazardous waste according to the
RCRA, The major concern found during the Survay regarding TA-1 is that of direct
contact by construction workers or by future residents to potentially contaminated
soil. Additionally, operations with heavy earth-moving machinery create fugitive
dust problems that could resuit in an inhalation risk, These aspects of potential
human exposure to toxic chemicals that may remain in the soil at TA-1 are not
addressed using the RCRA leaching procedures, Howaver, further sampling of this
site has been prohibited by a lawsuit issued by the site developer,

8.2 Closed Findings and Observations

The Enviranmental Survey has not closed any Category |, i}, or !l findings for this site,
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