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FACT SHEET / STATEMENT OF BASIS

Request for No Further Action Status (Corrective Action Complete) for
27 Solid Waste Management Units / Areas of Concern

(RCRA Permit No. NM5890110518-1)

Under authority of the New Mexico Hazardous Waste Act (Section 74-4-1 et seq., NMSA 1978,
as amended, 1992) and the New Mexico Hazardous Waste Management Regulations (20.4.1
NMAC), the New Mexico Environment Department (NMED) can approve or deny hazardous
waste permits, closure plans, permit modifications, and amendments. Under this authority, the
NMED intends, pending public input, to approve a February 2005, Class 3 Permit modification
request from the U.S. Department of Energy (DOE)/Sandia Corporation (Permittees) to grant no
further action (NFA) Corrective Action Complete status for 27 Solid Waste Management Units
(SWMUs) / Areas of Concern (AOC) at the Sandia National Laboratories/New Mexico
(SNL/NM) Facility. The Class 3 Permit modification request is subject to 20.4.1.900 NMAC
incorporating 40 CFR 270.42 (c) and 20.4.1.901 NMAC. The SWMUs/AOC:s are listed in the
Hazardous and Solid Waste Amendments (HSWA) Module 1V, which is a part of the
DOE/SNL/NM Resource Conservation and Recovery Act (RCRA) Hazardous Waste
Management Facility Permit (NM5890110518-1).

In addition to the above Permit modification request, the NMED intends to make changes to the
names of a few SWMUSs/AQOCs so that the names listed in the Permit tables are consistent with
those currently in use. A draft permit has been prepared by the NMED that incorporates the
proposed modifications to be made as a result of the permit modification request and the
SWMU/AOC name changes discussed in this paragraph. All of the AOCs subject to this permit
modification request are also properly classified as SWMUs. The AOC designation in some of
the names of the SWMUs is retained in this document as a matter of maintaining consistency
with the names listed in the Facility’s RCRA Permit.

A. Facility Description

SNL/NM is located within the boundaries of Kirtland Air Force Base (KAFB) near Albuquerque
in Bernalillo County, New Mexico (Figure 1). KAFB covers 52,223 acres on a high arid mesa
approximately 5 miles east of the Rio Grande. SNL/NM occupies 2,829 acres of land owned by
the DOE and an additional 14,920 acres of land provided through land use permits with KAFB,
the U.S. Forest Service (USFS), the State of New Mexico, and the Isleta Indian Reservation.
Sandia Corporation, a former subsidiary of American Telephone and Telegraph (AT&T)
Corporation, operated the properties for the DOE from the time of its opening in 1945 until
September 1993, when Martin Marietta Corporation (now Lockheed Martin Inc.) took over
operations from AT&T. Sandia Corporation is now owned by Lockheed-Martin, Inc.

SNL/NM is engaged in research and development of conventional and nuclear weapons,
alternative energy sources, and a wide variety of national security related research and
development. As a result of these activities, SNL/NM has generated hazardous, radioactive,
mixed (those wastes containing both hazardous and radioactive components), and solid wastes.
From 1945 to 1988 most of these wastes were disposed of at SNL/NM at numerous locations,
which have been classified by the NMED as SWMUs or AOCs. The SWMUs/AOCs include

12
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unpermitted landfills, septic system drain fields and seepage pits, outfalls, waste piles, and test
areas. Past waste management activities at SNL/NM have caused the release of hazardous and
radioactive contaminants into the environment.

SNL/NM consists of five technical areas (TAs) and several remote test areas. The primary
mission of SNL/NM is to provide engineering and testing support for nuclear weapons
components and related systems. During the late 1940s, the final assembly of weapons was
conducted at SNL/NM. Since 1949, SNL/NM has been dedicated to research, development, and
testing. Currently, SNL/NM employs approximately 8,300 people.

SNL/NM is located at 1515 Eubank SE, Albuquerque, New Mexico 87123; and the National
Nuclear Security Administration (NNSA)/DOE Sandia Site Office is located at Kirtland Air
Force Base-East, Pennsylvania & H Street, Albuquerque, NM 87116. The Permittee’s primary
contact for this action is Mr. John Gould, NNSA/Sandia Site Office, DOE, at P. O. Box 5400,
Albuquerque, NM 87185.

B. Background

The U.S. Environmental Protection Agency (EPA) issued Module IV of the RCRA Permit,
effective August 26, 1993. Module IV requires investigation and corrective action of

SWMUSs/AOCs. On January 2, 1996, the NMED received authorization from the EPA for
corrective action under the HSWA and became the administrative authority for this action.

DOE/SNL/NM has submitted a total of 27 batches of NFA documents to the EPA and/or the
NMED for approval. This Statement of Basis describes 12 of the SWMUs from NFA batches 22
and 23, and 15 SWMU/AOQOCs from earlier batches. Table 1 lists the regulatory correspondence
related to the submittal, review, and responses for each SWMU/AQOC. Prior to the 10th
submission, all SWMU/AOCs were referred to as ER Sites.

If approved, the proposed modification would grant NFA status (Corrective Action Complete)
for 27 SWMUSs/AOCs. Table A.1, Module IV of the Permittees RCRA Permit lists
SWMU/AOCs at the SNL/NM facility where corrective action is necessary to characterize
and/or remediate past releases of hazardous wastes or hazardous waste constituents. If this
modification is approved by the NMED, the listings of the 27 SWMUs/AOCs would be
transferred from Table A.1 to Table A.2. Table A.2 lists SWMU/AQOCs for which corrective
action is not required.

14



Table 1
Regulatory Correspondence by SWMU/AOC Number

SWMU/ NMED
AOC Date Submitted/NFA Batch Date Submittal of Criterion for | Discussed
Number ou (AOC Round) NOD or RSI NFA Proposal | in Section
2 1303 September 2001 / 16 September 2004 5 1.1
48 1303 June 1995/ 2 June 2004 5 1.2
87 1332 June 2003/ 18 N/A 5 1.3
96 1302 May 1997 / 7 September 2004 5 1.4
135 1303 August 1994 / 1 June 2004 5 1.5
136 1303 June 1995/ 2 June 2004 5 1.6
159 1303 June 1995/ 2 June 2004 5 1.7
165 1303 August 1994 /1 June 2004 5 1.8
166 1303 June 1995/ 2 June 2004 5 1.9
167 1303 June 1995/ 2 June 2004 5 1.10
187 1302 May 1997 /7 June 2004 5 .11
190 1302 September 2002 / 17 N/A 5 1.12
226 1302 May 1997 / 7 September 2004 5 1.13
227 1309 June 1995/ 2 July 2003 5 1.14
229 1309 June 1995/ 2 July 2003 5 1.15
1006 1295 March 2004 / 22 (4) N/A 5 1.16
1007 1295 March 2004 / 22 (4) N/A 5 1.17
1010 1295 June 2004 / 23 (5) N/A 5 1.18
1015 1295 March 2004 / 22 (4) N/A 5 1.19
1020 1295 March 2004 / 22 (4) N/A 5 1.20
1024 1295 March 2004 / 22 (4) N/A 5 1.21
1028 1295 June 2004 / 23 (5) N/A 5 1.22
1029 1295 March 2004 / 22 (4) N/A 5 1.23
1083 1295 June 2004 / 23 (5) N/A 5 1.24
1086 1295 June 2004 / 23 (5) N/A 5 1.25
1108 1295 March 2004 / 22 (4) N/A 5 1.26
1110 1295 March 2004 / 22 (4) N/A 5 1.27

AOC = Areaof Concern

N/A = Not Applicable

NFA = No Further Action (Corrective Action Complete)
NMED = New Mexico Environment Department

NOD = Notice of Deficiency

ou =

RSI

Operable Unit
Request for Supplemental Information

SWMU = Solid Waste Management Unit
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C. Investigation and Remediation

The NMED has developed NFA criteria that are used during the investigation and remediation (if
necessary) of SWMU/AOCs and that are used to determine the appropriateness of proposing
NFA for any particular SWMU/AOC. In the case of this Class 3 Permit Modification request, it
was determined that each of the SWMU/AQOCs were characterized and remediated (if necessary)
in accordance with current applicable state and/or federal regulations, and confirmatory data
indicate that any remaining contaminant concentrations pose acceptable levels of risk to human
health and the environment under current and projected future land uses (criterion 5, see Section
E below).

Section I, below, briefly describes the location, history, evaluation of relevant information and
the basis for determination for each of the 27 SWMU/AOCs proposed for NFA. More detailed
descriptions of the particulars for each SWMU/AOC can be found in the original RCRA Facility
Investigation Report or other reports for each SWMU/AOC. Such reports for each
SWMU/AOQC are correlated to an NFA batch (refer to Table 1; a batch is a collection of
corrective-action-related reports submitted on a given date).

D. Administrative Record

The Administrative Record for this proposed action consists of the SNL/NM Permit
Modification Request, this Fact Sheet / Statement of Basis, the Public Notice, the draft Permit
that consists of the proposed Tables A.1 and A.2, and the referenced supporting documentation.
The complete Administrative Record may be reviewed at the following location during the
public comment period:

NMED - Hazardous Waste Bureau

2905 Rodeo Park Drive East, Building 1
Santa Fe, New Mexico 87505-6303

(505) 428-2500

Monday - Friday from 8:00 a.m. to 5:00 p.m.

A copy of the Fact Sheet / Statement of Basis, the Public Notice, and the draft Permit that
consists of the proposed Tables A.1 and A.2, are also available on the NMED website at:
www.state.nm.us/HWB/snlperm.html under No Further Action or may be reviewed at NMED-
District 1 Office at 5500 San Antonio NE, Albuguerque, NM, Monday — Friday from 8:00 AM
t0 5:00 PM. To obtain a copy of the Administrative Record or a portion thereof, in addition to
further information please contact Mr. William Moats at (505) 284-5086, or at the address given
above. NMED will provide copies, or portions thereof, of the administrative record at a charge
of $0.25 per page.

E. No Further Action Criteria
NFA is proposed at these SWMU/AOCs based upon one or more of the following: field surveys,
historical records, aerial photographs, employee interviews, and/or confirmatory sampling results

that indicted that either there has not been a release or there has been an insignificant release of
hazardous wastes to the environment. The criteria to propose a SWMU/AOC for NFA are:
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1. The SWMU/AOQOC cannot be located, does not exist, is a duplicate SWMU/AOC, or is
located within—and, therefore, investigated as part of—another SWMU/AOC.

2. The SWMU/AOC has never been used for the management (that is, generation,
treatment, storage, or disposal) of RCRA solid or hazardous wastes and/or
constituents or other Comprehensive Environmental Response, Compensation, and
Liability Act hazardous substances.

3. No release to the environment has occurred nor is likely to occur in the future. The
term “release” includes any spilling, leaking, pouring, emitting, emptying,
discharging, injecting, pumping, escaping, leaching, dumping, or disposing of
hazardous wastes (including hazardous constituents) into the environment.

4. There was a release but the site was characterized and/or remediated under another
authority that adequately addressed corrective action, and documentation such as a
closure letter is available.

5. The SWMU/AOC has been characterized or remediated in accordance with current
applicable state and/or federal regulations, and the available data indicate that
contaminants pose an acceptable level of risk under current and projected future land
use.

The 27 SWMUs / AOCs are proposed for NFA by the Permittees on the basis that they were
characterized and/or remediated in accordance with current applicable state or federal regulations
(criterion 5). Based on risk assessment results, future land use at SWMUs 2, 48, 96, 135, 136,
187, 190, 226, 227, 229 and 1029 will be restricted to industrial use only. Future land use at
SWMU 87 will be restricted to recreational use only.

F. Public Participation

Thirty people (including representatives from DOE, SNL/NM and NMED) attended a public
meeting arranged by SNL/NM on March 8, 2005 at the Manzano Mesa Multigenerational
Center. Written comments were submitted by the public and copies provided to the NMED by
DOE/SNL. Comments from the public included concerns that additional soil vapor sampling
should be conducted at SWMUs 227 and 229. It was also recommended that seven (7) sites
including SWMUs 227, 229, 1010, 1015, 1028, 1108 and 1110 be restricted to industrial use
only.

NMED issued a public notice on March 20, 2006, to announce the beginning of a 60-day
comment period that will end at 5:00 p.m., May 19, 2006. Any person who wishes to comment
on this action or request a public hearing should submit written or electronic mail (e-mail)
comment(s) along with their name and address to the following address. Only comments and/or
requests received on or before 5:00 p.m., May 19, 2006, will be considered.
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John E. Kieling, Program Manager

Hazardous Waste Bureau - New Mexico Environment Department

2905 Rodeo Park Drive East, Building 1

Santa Fe, New Mexico 87505-6303

Ref: Sandia National Laboratories — 27 No Further Actions February 2005
E-mail: john.kieling@state.nm.us

Written comments must be based on the Administrative Record. Documents in the
Administrative Record need not be re-submitted if expressly referenced by the commenter.
Requests for a public hearing shall provide: (1) a clear and concise factual statement of the
nature and scope of the interest of the person requesting the hearing; (2) the name and address of
all persons whom the requestor represents; (3) a statement of any objections to the proposed
action, including specific references; and (4) a statement of the issues which such persons
proposes to raise for consideration at the hearing. Written comment and requests for Public
Hearing must be filed with Mr. John Kieling on or before 5:00 p.m., May 19, 2006, at NMED
Hazardous Waste Bureau, 2905 Rodeo Park Drive East, Building 1, Santa Fe, New Mexico
87505-6303. The NMED will provide a thirty (30) day notice of a public hearing, if scheduled.

G. Next Steps

The NMED must ensure that the approved draft Permit is consistent with the New Mexico
Hazardous Waste Management Regulations. All written comments submitted on the draft Permit
will become part of the Administrative Record, will be considered in formulating a final
decision, and may cause the draft Permit to be modified. NMED will respond in writing to all
significant public comment. The response will specify which provisions, if any, of the draft
Permit have been changed in the final Permit decision, and the reasons for the change. This
response will also be posted on the NMED website in addition to NMED notifying all persons
providing written comments.

The NMED will notify the DOE/SNL/NM, each person on the facility mailing list, and each
person who made a public comment of the final decision. The final decision will become
effective 30 days after service of the decision unless a later date is specified.

H. Contact Person for Additional Information

For additional information, contact the following individual:

Mr. John E. Kieling Mr. William Moats

New Mexico Environment Department New Mexico Environment Department
Hazardous Waste Bureau C/O Sandia National Laboratories
2905 Rodeo Park Drive East, Bldg 1 P. O. Box 5800/MS 1089

Santa Fe, New Mexico 87505 Albuquerque, New Mexico 87185
E-mail: john.kieling@state.nm.us Email: wpmoats@sandia.gov
Telephone: (505) 428-2500 Telephone: (505) 284-5086

Fax: (505) 428-2567 Fax: (505) 284-2616
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I. Descriptions of SWMUs/AOCs Proposed for NFA

1. SWMU 2, Classified Waste Landfill

Site Location

SWMU 2, the Classified Waste Landfill, is located in the eastern portion of TA-Il and covers
approximately 1.5 acres. The site is on land owned by KAFB and permitted to the DOE.
SWMU 2 is situated immediately west of the rim of Tijeras Arroyo and its nearly flat floodplain.

Operational History

TA-II was a high security area for many years, initially used for weapons assembly in the late
1940s and early 1950s, then dedicated to explosives research until the mid-1990s. The security
and proximity to other SNL/NM facilities led to the area being selected for the disposal of
classified material. Classified material was buried at SWMU 2 reportedly from the early 1950s
through 1987, but disposals might have started as early as 1947. The last disposal at SWMU 2
occurred in October 1987. Between 1978 and 1987, all waste material was reportedly screened
for radioactive and chemical contamination prior to disposal in SWMU 2.

Process knowledge for SWMU 2 was compiled from interview notes, Delivery to Reclamation
records, a Burial Log Book, and the Nuclear Materials Management and Safeguard System
database. The landfill contained classified material that, by shape or content, contained
information important to national security. The majority of classified material disposed in
SWMU 2 consisted of weapons-related components of metal, plastic, foam and electronics that
no longer had any practical use. The material was collected around SNL/NM and stockpiled in a
vault until there was sufficient material to warrant disposal in a landfill. Until 1958, no records
were maintained for material disposed in SWMU 2. An inventory of the classified material
buried prior to June 1972 reportedly was destroyed during file purging conducted pursuant to a
DOE paperwork reduction initiative in the 1980s. The surviving records were of limited use.

Two types of disposal methods were used at SWMU 2. In a few cases, discrete pits were dug for
the disposal of classified material. For example, between May 1960 and April 1963, material
from the South Albuquerque Works Plant was reportedly buried at five locations north and
southeast of the landfill. The American Car and Foundry (ACF) Pits were reportedly about 6 ft
in diameter and 30 ft deep; the ACF trench was reportedly about 12 ft long by 6 ft wide by 10 ft
deep. Excavation of the pits proved them to be much shallower than originally believed; the pits
were only 15 to 18 ft deep.

The primary disposal method at the SWMU 2 was in open trenches. The trenches were cut in an
east-west orientation using bulldozers or similar equipment. The trenches were approximately 8
to 12 ft deep, and stopped at a layer of caliche (hardened calcium carbonate). The individual

trenches were approximately 8 to 12 ft wide and varied in length from approximately 100 to 300
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ft. None of the trenches was lined or contained any type of leachate barriers or monitoring
devices.
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Based upon the historical records and on geophysical surveys, eight disposal trenches existed at
SWMU 2 (Rows 1, 2, 3, A, B, C, D and E). Prior to 1972, the burials in SWMU 2 were
designated as 1, 2 and 3. The last pit in Trench 3 (Pit 10) was filled in June 1972. From 1972 to
1987, the trenches were designated with letters (A through E). The final disposal of materials at
the Classified Waste Landfill (CWLF) was placed in Pit 7 of Trench E (the northernmost trench)
in October 1987.

The contaminants of concern (COCs) include metals, high explosive (HE) compounds, volatile
organic compounds (VOCs), semivolatile organic compounds (SVOCs), polychlorinated
biphenyls (PCBs) and radionuclides.

Evaluation of Relevant Information

Numerous assessment activities have been conducted at the site. These investigations are
discussed below.

During 1991 to 1997, several investigations were conducted including geophysical surveys,
surface radiological surveys, personnel interviews, archival research and a review of historical
aerial photographs. The investigations confirmed the location of the disposal trenches and
identified the types of buried material.

In December 1993, a soil-vapor survey (SVS) was conducted along the northern portion of the
landfill; two areas of elevated VOCs were identified. During March 1994, boreholes were
drilled and sampled at these two locations. One borehole was 100.5 ft deep and the other was 55
ft deep. No landfill material was encountered in either borehole. Soil samples were collected at
approximately 5-ft intervals and analyzed for metals, HE compounds, VOCs, SVOCs and
radionuclides. Low concentrations of two VOCs, one SVOC and tritium were detected. One
sample also had an elevated chromium concentration.

In 1995, two biological surveys were conducted in the vicinity of SWMU 2. The area around
SWMU 2 was originally desert grassland habitat but has been highly disturbed by its past use as
a landfill and other TA-11 activities. No federally listed endangered or threatened species (plants
or animals) or state-listed endangered wildlife species (Group 1 or Group 2) were found.

During March 1998 to February 2000, a voluntary corrective measure (VCM) was conducted to
excavate and remove the landfill contents. All of the trenches and pits were excavated. For
safety reasons, the pits were excavated in 1998 separately from the trenches because the pits
were adjacent to haul roads. The resulting VCM trench excavation was 250 ft wide and 500 ft
long. The maximum excavation depth was 18 ft. The excavated soil was segregated based upon
field screening results for radionuclides, VOCs and HE compounds. Approximately 30,000
cubic yards of excavated soil were sampled and stockpiled for later use. Approximately 1.5
million pounds of weapon components were disassembled and sanitized. These items were
shipped off site for recycling or disposal. At the conclusion of the VCM, verification
geophysical surveys were conducted across the floor and sidewalls of the VCM excavation. No
significant metallic anomalies were detected.

In March and April 1998, confirmatory sampling of the pit floors was conducted. Elevated
levels of several metals and tritium were detected.
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In August 2000, confirmatory soil sampling was conducted across the VCM excavation floor at
the completion of the excavation. Elevated levels of several metals and radionuclides (mainly
tritium) were detected.

In June 2001, soil samples were collected from the piles of soil excavated as part of the VCM.
PCB concentrations above the EPA regulatory limit of 1 mg/kg were detected. In accordance
with Toxic Substances Control Act regulations, the EPA was subsequently notified about the
PCB analytical results. Elevated levels of metals and radionuclides (mainly tritium) also were
detected.

From October to November 2001, additional samples were collected from the VCM soil piles
and the VCM excavation for PCB analysis. The maximum PCB concentration in the soil piles
was 5.58 mg/kg, which was less than the EPA cleanup goal of 25 mg/kg. The maximum PCB
concentration in the VCM excavation was 0.1 mg/kg. Figure 2 shows the locations of the VCM
excavation soil samples and their associated concentrations.

From July to September 2003, the VCM excavation was backfilled with the excavated soil piles.
The deepest lifts (5 to 18 ft below ground surface [bgs]) contained elevated concentrations of
radionuclides, metals and PCBs. The uppermost lifts (0 to 5 ft bgs) also had some elevated
metals, radionuclides and PCBs but were generally much less contaminated and thus were
referred to as “clean fill.” The final restored ground surface conformed to the original (pre-
VCM) ground elevation.

In October and November 2003, verification soil samples were collected from the ground surface
where the VCM soil had been stockpiled. Two samples had PCB concentrations greater than

1 mg/kg with a maximum concentration of 2.1 mg/kg. Elevated metal concentrations were
detected.

In February 2004, soil from the areas containing total PCBs in excess of 1 mg/kg was removed.
Additional verification samples were collected and analyzed for PCBs. The final set of soil
samples confirmed that no PCB concentrations remained above 1 mg/kg.

In January and February 2004, a comprehensive radiation survey was conducted across the
restored ground surface and the nearby area. No significant radioactive anomalies were detected.

A risk screening assessment was performed for this site using maximum COC concentrations to
evaluate the potential for adverse health effects for industrial and residential land-use scenarios.
Using conservative assumptions and a reasonable maximum exposure (RME) approach to risk
assessment, calculations for nonradiological COCs show that for the industrial land-use scenario
the total hazard index (HI) (3.17) is greater than the maximum HI (1.0) accepted by the NMED
(Table 2) and is therefore unacceptable. In contrast, the total estimated excess cancer risk (6E-6)
is less than 1E-5, and thus is acceptable.
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Table 2

Risk Assessment Values for SWMU 2 Nonradiological COCs

Industrial Land-Use

Residential Land-Use

Maximum Scenario® Scenario®
Concentration Hazard Cancer Hazard Cancer

cocC (mg/kg) Index Risk Index Risk
Inorganic
Arsenic 8.3 0.03 5E-6 0.38 2E-5
Barium 16,000 0.25 - 3.06 -
Beryllium 4.2 0.00 2E-9 0.03 4E-9
Cadmium 740 1.46 2E-7 19.0 5E-7
Chromium, total 2,100 0.00 - 0.02 -
Mercury 370 1.29 - 16.2 -
Nickel 400 0.02 - 0.26 -
Selenium 250 0.05 - 0.66 -
Silver 110 0.02 - 0.29 -
Uranium 45 0.00 - 0.02 -
Organic
Acetone 0.019 0.00 - 0.00 -
Anthracene 0.085° 0.00 - 0.00 -
Benzo (b) fluoranthene 0.161 0.00 8E-8 0.00 3E-7
Benzo (k) fluoranthene 0.085° 0.00 4E-9 0.00 1E-8
Benzo (a) pyrene 0.085° 0.00 4E-7 0.00 1E-6
Bis (2-ethylhexyl
phth(alate ylhexyl) 0.3 0.00 2E-9 0.00 7E-9
Butylbenzylphthalate 0.2431] 0.00 - 0.00 -
2-Chlorophenol 0.085" 0.00 - 0.00 -
Di-n-butylphthalate 0.168J 0.00 - 0.00 -
Diphenylamine 0.0809 J 0.00 - 0.00 -
Ethylbenzene 0.0055° 0.00 4E-10 0.00 8E-10
Fluoranthene 0.085" 0.00 - 0.00 -
2-Hexanone 0.027° 0.00 - 0.00 -
Methylene chloride 0.0073 0.00 5E-8 0.00 1E-7
Pentachlorophenol 0.15° 0.00 7E-9 0.00 3E-8
Phenanthrene 0.085° 0.03 - 0.10 -
Phenol 0.085° 0.00 - 0.00 -
Pyrene 0.085° 0.00 - 0.00 -
Toluene 0.0027" 0.00 - 0.00 -
Trichloroethene 0.0027° 0.00 3E-8 0.00 6E-8
0-Xylene 0.014 0.00 - 0.00 -
p-, m-Xylenes 0.021 0.00 - 0.00 -

Total 3.17 6E-6 40.1 2E-5

’EPA 1989

bMaximum concentration was one-half the detection limit

CocC
EPA

mg/kg
SWMU

= Contaminant of concern
= U.S. Environmental Protection Agency
J = Estimated value

= Milligram(s) per kilogram

= Solid Waste Management Unit

- = Information not available
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Where a relatively large amount of characterization data is available, average concentrations may
be considered more representative of actual site conditions. When the upper confidence limit
(UCL) of the mean concentration for the primary risk drivers (arsenic, barium, cadmium,
mercury and selenium) are used in place of their respective maximum concentrations, the total

HI under an industrial land-use scenario is reduced to 0.22, which meets the NMED requirement
of a HI less than 1.

Using conservative assumptions and an RME approach to risk assessment, calculations for
nonradiological COCs show that for the residential land-use scenario the HI (40.1) exceeds the
level of risk that is acceptable by the NMED (Table 2). The estimated excess cancer risk is 2E-5,
which also exceeds the level of risk acceptable by the NMED.

The human health incremental doses for radiological COCs meet EPA and numerical guidelines
for both the industrial and residential land—use scenarios.

Ecological risks associated with SWMU 2 were estimated through a risk assessment that
incorporated site-specific information when available. Initially predicted risks associated with
exposure to constituents of potential ecological concern (COPECSs) were based upon calculations
using maximum values. Evaluation of these predicted risks based upon the UCL concentrations
of the COPEC:s resulted in significant reductions in predicted risk, and for several COPECs

(i.e., lead, nickel, selenium, bis [2-ethylhexyl] phthalate, Aroclor-1242, Aroclor-1260 and
pentachlorophenol), the elimination of hazard quotients (HQs) exceeding unity. All remaining
HQs were low (less than or equal to 5.4) or were near or within the range of background risk
(e.g., arsenic, barium and total chromium). HQs for plants from exposures to total chromium
and mercury were probably overestimated due to uncertainties associated with the available
toxicity benchmarks and assumptions of high bioavailability. HQs for the burrowing owl were
overestimated as a result of the assumption of 100 percent area use by this receptor, and those for
the omnivorous and insectivorous deer mice likely overestimated due to the conservative
assumptions of dietary composition. Based upon this final analysis, ecological risks associated
with SWMU 2 are expected to be low.

In conclusion, human health and ecological risks are acceptable under an industrial land-use
scenario.

Basis for Determination
SWMU 2 has been characterized or remediated in accordance with current applicable state
and/or federal regulations, and the available data indicate that contaminants pose an acceptable

level of risk under current and projected future land use (industrial).

2. SWMU 48, Building 904 Septic System and HE Drain System

Site Location

SWMU 48, the Building 904 Drain Systems, at SNL/NM, is located in TA-II on federally
owned land controlled by KAFB and permitted to the DOE. Building 904 has a septic system
and a HE compounds wastewater drain system (Figures 3 and 4). The septic system was located
on the west side of Building 904, and consisted of a 900-gallon concrete septic tank, a 5-ft-
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diameter by 13-ft deep seepage pit, and 150 ft of leach field drain piping (Figure 4). The HE
drain system, located on the east side of Building 904, extended southward from the building to
the northern rim of Tijeras Arroyo (Figures 3 and 4). Engineering drawings show that small
research rooms in Buildings 913 and 914 also were connected to the HE drain system. The total
length of the HE drain system was approximately 850 ft. While in service, an HE catch box was
located approximately 350 ft south of Building 904 to collect HE particulates by mechanical
filtration of the waste water. From the catch box, the HE drain system extended southward
approximately 500 ft before discharging into a pair of outfall ditches (SWMUs 227 and 229).

Operational History

HE residues were flushed down the floor drains until the mid-1950s when weapons assembly
operations were discontinued. Available information indicates that Building 904 was
constructed in 1947, and it is assumed that the septic system was also constructed at that time. In
1993, the septic system discharges were routed to the City of Albuquerque (COA) sanitary sewer
system. The old septic system line was disconnected and capped in late 1995 or early 1996. The
system was backfilled in accordance with 20.7.3.410 NMAC. 330 gallons of gallons of waste
and added water were pumped out. The building was demolished in late 2002.

The COCs include metals, PCBs, cyanide, HE compounds, VOCs, SVOCs and radionuclides.
Evaluation of Relevant Information

Numerous assessment activities have been conducted at the site. These investigations are
discussed below.

In 1987, all septic tanks and leach fields throughout TA-II, 111, and V were grouped together as
part of the RCRA Facility Assessment. SWMU 48 was listed because industrial wastes could
have been discharged to the sanitary system. In 1991, a study was conducted for SWMU 48 that
included background information reviews and personnel interviews.

In November 1993, soil samples were collected from a trench excavated across the sanitary
sewer system drain line and a trench excavated across the HE drain line system. Soil samples
were collected at the surface, 2 ft bgs and 3.5 ft bgs. The soil samples were analyzed for VOCs
and SVOCs, HE compounds, metals, tritium and radioisotopes. Copper, lead, mercury, silver,
vanadium and zinc had concentrations above background. Six VOCs and four SVOCs were
detected. No HE compounds were detected. U-238 and Cs-137 were detected above
background.

In November-December 1993, and January-February 1994, passive soil-vapor surveys were
conducted in TA-Il. The majority of compounds detected were chlorinated solvents and
petroleum hydrocarbons. The highest detections were in the southern part of TA-I1.

In November 1994, confirmatory soil samples were collected from a borehole drilled near the
septic drain line and from a borehole drilled near the HE drain line and catch box. Soil samples
were collected at 5, 10, 15, 20, 30, 40 and 50 ft bgs. The soil samples were analyzed at off-site
laboratories for VOCs, SVOCs, HE, total metals, cyanide, tritium and gamma spectroscopy. No
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VOCs, SVOCs or HE compounds were detected. Barium and antimony had concentrations that
exceeded background. Cyanide was detected.

In August 1995, additional soil samples were collected from two boreholes drilled adjacent to the
septic tank. The samples were collected at the approximate depth of the septic tank bottom. The
samples were analyzed for VOCs, HE compounds, metals, including hexavalent chromium, total

cyanide and radionuclides by gamma spectroscopy. No VOCs or HE compounds were detected.

Barium and selenium had concentrations above background.

In November and December 1996, three boreholes were drilled at TA-I1 and sampled for soil-
vapor to depths of approximately 100 ft bgs. Two of the borings were completed as active soil-
vapor monitoring wells. The long-term monitoring results indicate an apparent widespread
presence of VOCs in soil-vapor and the concentrations remain steady with no apparent
periodicity.

In August and October 2000, soil samples were collected from boreholes drilled beneath the
seepage pit and drain field. Soil samples beneath the drain field were collected at 8 and 13 ft bgs
and those below the seepage pit at 19, 23 and 28 ft bgs. Three VOCs, acetone, 2-butanone and
toluene were detected in the soil samples. No SVOCs were detected. Seven metals were
detected in the trench samples above their respective NMED-approved background
concentrations. Cadmium and silver were detected at concentrations above the background
concentrations in the seepage pit borehole, while barium was detected at a concentration above
background in the drainfield borehole. No radionuclides were detected in either the drainfield or
seepage pit boreholes. However, although not detected, the minimum detectable activities
(MDASs) for uranium-235 exceeded the approved background activity in several soil samples
because the gamma spectroscopy count time (6,000 seconds) was not adequate to achieve lower
and more appropriate MDAs. Regardless, the MDAs were sufficiently low that the NMED
accepts the sampling results.

In May and December 2001, samples of the HE catch box contents were collected. The contents
were removed in June 2003, and the catch box was abandoned by backfilling in August 2003.

A risk screening assessment was performed for this site using maximum COC concentrations to
evaluate the potential for adverse health effects for industrial and residential land-use scenarios.
For the industrial land-use scenario, the calculated HI and excess cancer risk values are less than
the maximum levels adopted by the NMED (Table 3), and thus represent acceptable levels of
risk. Although the excess cancer risk under the residential scenario meets NMED risk
requirements, the HI is unacceptable.

The human health incremental doses for radiological COCs meet EPA and numerical guidelines
for both the industrial and residential land—use scenarios.

Ecological risks associated with SWMU 48 were estimated through a risk assessment that
incorporated site-specific information when available. For the burrowing owl, there was an
initial prediction of risk from exposure to mercury attributable to the assumption of 100 percent
area use by this receptor. A more realistic assumption of area use for this receptor resulted in a
HQ of 0.038. There was a prediction of potential risk to omnivorous and insectivorous deer mice
from exposures to thallium based on the use of one half the detection limit as the exposure point
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concentration. Although the potential for risk from thallium exposure in these receptors cannot
be ruled out, it is likely that actual concentrations of thallium will be much less than this assumed
value and that the potential for risk from thallium is negligible. Based upon this final analysis,
the potential for ecological risks associated with SWMU 48 is expected to be low.

In conclusion, human health and ecological risks are acceptable under an industrial land-use
scenario.

Basis for Determination
SWMU 48 has been characterized or remediated in accordance with current applicable state

and/or federal regulations, and the available data indicate that contaminants pose an acceptable
level of risk under current and projected future land use.
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Table 3

Risk Assessment Values for SWMU 48 Nonradiological COCs

Industrial Land Use Residential Land Use
Maximum Scenario® Scenario®
Concentration Hazard Cancer Hazard Cancer
cocC (mg/kg) Index Risk Index Risk
Inorganic
Antimony 6° 0.02 - 0.20 -
Barium 808 J 0.01 - 0.15 -
Cadmium 3.92 0.01 1E-9 0.10 3E-9
Copper 52.7 0.00 - 0.02 -
Cyanide 0.64 0.00 - 0.00 -
Mercury 0.8 0.00 - 0.04 -
Selenium 53.0 0.01 - 0.14 -
Silver 14.2 0.00 - 0.04 -
Thallium 1.1 0.02 - 0.22 -
Vanadium 41.8 0.01 - 0.08 -
Zinc 215 0.00 - 0.01 -
Organic
2-Butanone 0.036 J 0.00 — 0.00 —
Acetone 0.017J 0.00 — 0.00 —
Benzene 0.0014J 0.00 1E-9 0.00 2E-9
Butylbenzyl 0.064 J 0.00 - 0.00 -
phthalate
Chlorobenzene 0.0014 ) 0.00 - 0.00 -
Fluoranthene 0.069 J 0.00 - 0.00 -
Methylene chloride 0.00830 0.00 5E-8 0.00 1E-7
Phenanathrene 0.061J 0.02 - 0.07 -
Pyrene 0.047 J 0.00 - 0.00 -
Tetrachloroethene 0.00200J 0.00 6E-10 0.00 1E-9
Toluene 0.0025J 0.00 - 0.00 —
Trichloroethene 0.0022J 0.00 2E-8 0.00 5E-8
Xylene 0.0013J 0.00 - 0.00 —
Total 0.10 8E-8 1.06 2E-7
°EPA 1989
PMaximum concentration was 0.5 detection limit
COC = Contaminant of concern
EPA  =U.S. Environmental Protection Agency
J = Estimated value

mg/kg = Milligram(s) per kilogram
SWMU = Solid Waste Management Unit
- = Information not available
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3. SWMU 87, Building 9990 Firing Site

Site Location

SWMU 87, a firing site located at the former Electro-Explosives Research Facility

(Building 9990), is located on U.S. Air Force land withdrawn from the USFS and permitted to
the DOE. The inactive facility includes Building 9990, a firing site located at the north end of
the building, and 11 associated concrete transportainer, igloo and metal ancillary structures. The
site consists of approximately 97 acres, and is in a box canyon that opens to the southwest. The
outer boundary of the site was defined based on unexploded ordnance (UXO)/HE surveys,
surface gamma radiation scanning surveys and VCM / housekeeping activities.

Operational History

The Electro-Explosives Research Facility was originally constructed in 1968. The test facility
was active from 1969 to May of 1994. No large explosive tests have been conducted at the firing
site since 1986.

All of the explosive tests were conducted in the firing site area immediately north of Building
9990. Some of the tests described below dispersed shrapnel for distances greater than 1,200 ft
based on the surface radiation survey results, VCM / housekeeping activities and visual
inspections of the area. Although some shrapnel may have been thrown farther, the steep
topography of the area has largely contained the distribution of fragments and/or shrapnel.

The primary purpose of the Electro-Explosives Research Facility was to conduct explosive
generator and electromagnetic launcher research. The explosive generator tests involved
producing large electrical currents (mega amps) from explosions. Explosives were used to build
large, short-lived electrical charges by collapsing a coil with an induced electrical current. The
resulting electrical current could then theoretically be used to drive rail guns (launchers), lasers
or simulate electromagnetic pulses from thermonuclear devices. These tests constituted the bulk
of the "hundreds of tests" performed at Building 9990. These tests involved high explosives but
no radioactive materials. The tests resulted in the generation of a significant amount of metal
debris, primarily aluminum, copper and steel (shrapnel). This debris was scattered about the area
as a result of the explosions (about a 500-ft radius based on visual inspections and housekeeping
activities at the site). This shrapnel was generated when various components, instruments and
fixtures were blown up during the tests.

In addition to explosive generator and electromagnetic launcher tests, other groups at SNL used
the Building 9990 area to conduct different tests, typically weapons-related tests. However,
these tests constituted only a very small part of the overall testing at Building 9990. This
sporadic testing from the late 1970s to around 1986 did involve depleted uranium (DU) and
possibly beryllium. The tests involving DU, although few in number resulted in the widespread
distribution of small radioactive fragments across the site, especially on the east, north and west
sides of the Electro-Explosives Research Facility.

The COCs include metals, HE compounds and radionuclides.
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Evaluation of Relevant Information

Numerous assessment and remediation activities have been conducted at the site. These
investigations are discussed below.

Between 1993 and 1995, preliminary investigations were conducted at SWMU 87 that included
background information reviews, SNL/NM personnel interviews, field surveys (UXO/HE,
radiation, cultural resources and sensitive species) and scoping sampling in 1995.

From February 1994 through December 1995, two radiation VCMs were performed
encompassing 56.5 acres. More than 6,000 point sources and six area sources of DU were
identified and removed.

RCRA Facility Investigation (RFI) characterization sampling was conducted from August 1995
to October 2001; surface/subsurface soil samples were collected at Areas A, B and C, the arroyo
and the perimeter. Metal fragments were also collected along four radial lines from the firing
site. Exploratory trenching was conducted in mounds and fill areas east of Building 9990, near
the arroyo.

From August through September 1998, a VVoluntary Corrective Action (VCA) was conducted
northeast of Building 9990 along the arroyo to determine whether erosion was causing additional
DU to be exposed. More than 700 new point sources of DU were identified and removed.

Housekeeping activities were conducted in April-May 2000 and March 2003 to remove
nonradioactive metal fragments and construction debris. Materials removed consisted of
shrapnel and metal (including lead, cadmium, aluminum alloys and ferromagnetic metal), wood,
brick, Styrofoam, rubber, glass, cable, piping, asphalt, concrete, plastic, cardboard, batteries and
electrical components. DU and housekeeping debris were removed from the entire site, up to the
surrounding ridgelines.

The pits in the Cultural Resources Area were investigated in April 2003. Soil samples were
collected and surface geophysical and radiation surveys were performed. Figure 5 shows the
locations of the soil samples that were collected.

A risk screening assessment was performed for this site using maximum COC concentrations to
evaluate the potential for adverse health effects for recreational and residential land-use
scenarios. For the recreational land-use scenario, the total HI and the estimated excess cancer
risk are less than the maximum risk levels adopted by the NMED (Table 4), and thus represent
acceptable levels of risk. For the residential land-use scenario, the total HI and excess cancer
risk fail to meet acceptable risk levels set by NMED (Table 4).

The human health incremental doses for radiological COCs meet EPA and numerical guidelines
for both the industrial and residential land-use scenarios.

Ecological risks associated with SWMU 87 were estimated through a risk assessment that

incorporated site-specific information when available. Initially HQs greater than unity were
predicted; however, closer examination of the exposure assumptions revealed an overestimation
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Table 4
Risk Assessment Values for SWMU 87 Nonradiological COCs

Residential Land Use
Maximum Recreational Land-use scenario Scenario
Concentration Hazard Cancer Hazard Cancer

cocC (mg/kg) Index Risk Index Risk

Arsenic 25 0.01 2E-6 1.43 3E-4
Barium 270 0.00 - 0.04 -

Beryllium 1.7 0.00 5E-11 0.00 1E-9

Cadmium 5.8 0.00 1E-10 4,74 3E-9

Chromium, total 60.1 0.00 8E-9 0.05 2E-7
Copper 2040 0.01 - 9.88 -
Mercury 0.243 0.00 - 0.42 -
Nickel 59 0.00 - 0.09 -
Selenium 25 0.00 - 8.80 -
Silver 8 0.00 - 0.33 -
Uranium, total 1800 0.05 - 421 -
Zinc 331 0.00 - 0.60 -
HMX 0.2 0.00 - 0.15 -
m-Dinitrobenzene 0.14 0.00 - 0.01 -
o-Nitrotoluene 0.12 0.00 - 0.03 -

Total 0.07 2E-6 31 3E-4

’EPA 1989
COC = Contaminant of concern

EPA  =U.S. Environmental Protection Agency

HMX = Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine
mg/kg = Milligram(s) per kilogram

SWMU = Solid Waste Management Unit

- = Information not available

of risk primarily attributed to background risk and the use of maximum concentrations. Using
UCLs, most of the COPECs were either within background concentrations or resulted in HQs
that indicated low potential risk to receptors. However, using UCL concentrations for the copper
and uranium still indicated that a moderate potential for risk exists for plants at this site from
exposures to these metals. It is likely, however, that these predictions of potential risk are
greatly overestimated by the fact that the plant toxicity benchmarks for copper and uranium are
based upon exposure to highly available forms of these metals while most of the copper and
uranium at SWMU 87 is unlikely to be highly available to plant uptake. The predictions of
potential risk to deer mice and plants from exposure to arsenic and selenium were based upon
one-half detection limit values, with no detections indicating concentrations that exceeded
background. Based upon final analysis, the ecological risk for this SWMU is predicted to be
low.

In conclusion, human health and ecological risks are acceptable under a recreational land-use
scenario.

Basis for Determination
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SWMU 87 has been characterized or remediated in accordance with current applicable state
and/or federal regulations, and the available data indicate that contaminants pose an acceptable
level of risk under current and projected future land use (recreational).

4, SWMU 96, Storm Drain System

Site Location
The TA-I Storm Drain System, SWMU 96, serves all of TA-I.
Operational History

The original storm drain system was constructed between 1948 and 1950. Runoff water first
flows east to west and then is collected and conveyed through a series of open channels and
underground lines from north to south to the Tijeras Arroyo.

During the Comprehensive Environmental Assessment and Response Program (CEARP) it was
reported the system had received contaminants from various activities. System discharges were
reported to include nonpoint source surface runoff from TA-I, blowdown from an incinerator
scrubbing system and cooling tower blowdown water (possibly containing chromates and other
antifoulants). In addition, there were several releases of various COCs to the storm drains from
spills throughout TA-I.

The site boundaries were determined to be the limits of areas where potential COCs were
detected near breaks in the lines or at the outfall locations. Storm water flowing within the
system is not addressed as part of SWMU 96. Storm water flow within the storm drain system is
regulated under the National Pollutant Discharge Eliminations System (NPDES). There were
several specified documented releases to the storm drains from facilities in TA-I, including:

- an estimated 1,000 gallons of hydrochloric acid in 1983,

— debris believed to be contaminated with chromium from a fire in 1983,

- an estimated 200 gallons of sodium hydroxide in 1984, and

- an estimated 500 gallons of fuel oil (date not recorded).
Because the original systems were old and deteriorated, a multi-year infrastructure project was
undertaken to upgrade the storm drain, sanitary sewer and domestic water systems. This project
was completed in September 2003.
Potential COCs included VOCs SVOCs, PCBs, metals and radionuclides.
Evaluation of Relevant Information

Numerous assessment activities have been conducted at the site. These investigations are
discussed below.

Several pre-RFI investigations were conducted and documented in the RFI Work Plan. These
include:
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- Arroutine environmental surveillance program started in 1992. Sediments and soil
samples were collected in discharge and channel areas.

- In 1992, current and historic discharge areas were sampled near TA-I11.

- In 1993 an in-line camera survey was conducted.

- Several cross-connects or inadvertent tie-ins from the sanitary sewer to the storm sewer
were identified. Soil samples near the cross-connects were collected and analyzed.

- Pipe deficiencies were identified and used to define the RFI sampling locations.

- In 1993 and 1994 soil samples were collected and analyzed near Building 870 as part of a
major renovation of that building.

RFI site characterization for SWMU 96 was conducted in 1995. Using the results of the 1993 in-
line camera survey, soil and sediment samples were collected from storm drain inlets and outlets,
and near breaks in the underground lines. Fifty-five soil samples were collected and analyzed for
VOC, SVOCs, PCBs, metals and radionuclides.

In 1998, an additional 29 sediment samples were collected at two storm drain inlets and five
storm drain outfall areas. The samples were analyzed for VOCs, SVOCs, PCBs, metals and
radionuclides.

In 2002, 22 soil samples were collected in the vicinity of the old sampling locations. The
samples were analyzed for VOC, SVOCs, PCBs, metals and radionuclides but the specific COCs
analyzed at each location varied.

Also in 2002, 33 locations were sampled for a systematic plutonium survey of the surface soil.
There were no detections of plutonium.

Results of the 1995, 1998 and 2002 activities were combined and indicated that VOCs, SVOCs
and total PCBs were detected. Numerous metals were detected above background values, and
background activities for tritium and uranium-238 were exceeded. Plutonium-238 and
plutonium-239 were also detected.

A risk screening assessment was performed for this site using maximum COC concentrations to
evaluate the potential for adverse health effects for industrial and residential land-use scenarios.
Using conservative assumptions and an RME approach to risk assessment, calculations for
nonradiological COCs show that for the industrial land-use scenario the HI (3.05) exceeds the
maximum value of 1 (Table 5). The estimated excess cancer risk is 5E-5. Thus, the excess
cancer risk also exceeds the maximum acceptable risk value (1E-5) allowed by the NMED for an
industrial land-use scenario.

Though both the HI and estimated excess cancer risk exceed those allowed by the NMED,
maximum concentrations were used in the risk calculations. Using the UCL of the mean
concentrations for the main contributors to excess cancer risk (arsenic, barium, benzo (a)
anthracene, benzo (a) pyrene, benzo (b) fluoranthene, benzo (g, h, i) perylene, benzo (k)
fluoranthene, cadmium, indeno (1, 2, 3-cd) pyrene, methylene chloride, phenanthrene, silver and
thallium), the total HI and estimated excess cancer risk were reduced to 0.19 and 2.8E-6,
respectively, meeting NMED risk requirements.
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Table

5

Risk Assessment Values for SWMU 96 Nonradiological COCs

Industrial Land Use

Residential Land Use

Maximum Scenario® Scenario®
Concentration Hazard Cancer Hazard Cancer

cocC (mg/kg) Index Risk Index Risk
Arsenic 7.51 0.03 5E-6 0.35 2E-5
Barium 509 B 0.01 - 0.10 -
Cadmium 14 0.03 5E-9 0.36 1E-8
Chromium, total 80.8 B 0.00 - 0.00 -
Chromium VI 0.7 0.00 2E-9 0.00 3E-9
Cobalt 11.7 0.00 6E-9 0.01 1E-8
Copper 41.7 0.00 - 0.01 -
Mercury 0.347 0.00 - 0.02 -
Nickel 942 B 0.00 - 0.06 -
Selenium 0.818 0.00 - 0.00 -
Silver 76.4 0.02 - 0.20 -
Thallium 2.03 0.03 - 0.40 -
Vanadium 50.2 B 0.01 - 0.09 -
Zinc 168 B 0.00 - 0.01 -
Acenaphthene 0.303J 0.00 - 0.00 -
Acetone 0.0476 0.00 — 0.00 —
Anthracene 1.71) 0.00 - 0.00 -
Benzo (a) anthracene 7.9 0.00 4E-6 0.00 1E-5
Benzo (a) pyrene 2.731 0.00 1E-5 0.00 4E-5
Benzo (b) fluoranthene 12.4 0.00 6E-6 0.00 2E-5
Benzo (ghi) perylene 4.24 0.00 2E-5 0.00 7E-5
Benzo (k) fluoranthene 3.88 0.00 2E-7 0.00 6E-7
Bis (2-ethylhexyl) phthalate 12.8 0.00 7E-8 0.01 3E-7
2-Butanone 0.01B 0.00 — 0.00 —
Butyl benzyl phthalate 0.0522 ] 0.00 - 0.00 -
Carbon disulfide 0.00064 JB 0.00 - 0.00 -
Chloroform 0.0028 B 0.00 5E-9 0.01 1E-8
Chloromethane 0.00339 J 0.00 1E-9 0.00 3E-9
Chrysene 115 0.00 5E-8 0.00 2E-7
Dibenzofuran 0.196 J 0.00 - 0.00 -
Dichloroethene, cis-1, 2 0.0015 0.00 - 0.00 -
Diethylphthalate 0.0395 JB 0.00 - 0.00 -
Fluoranthene 14.5 0.00 - 0.01 -
Fluorene 0.339 0.00 - 0.00 -
Indeno (1,2,3-c, d) pyrene 3.97 0.00 2E-6 0.00 6E-6
Methylene chloride 0.101J 0.00 TE-7 0.00 1E-6
Naphthalene 0.292 J 0.00 - 0.01 -
Phenanathrene 8.01 2.92 - 9.53 -
Pyrene 18.8 0.00 - 0.01 -
Tetrachloroethene 0.015 0.00 4E-9 0.00 1E-8
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Table 5
Risk Assessment Values for SWMU 96 Nonradiological COCs (Concluded)

Industrial Residential
Land Use Land Use
Maximum Scenario® Scenario® Maximum
Concentration Hazard Cancer Concentration
CcoC (mg/kg) Index Risk CcoC (mg/kg)
Toluene 0.0393 0.00 - 0.00 -
Trichloroethene 0.0057 0.00 6E-8 0.00 1E-7
Xylene 0.0139J 0.00 - 0.00 -
Total 3.05 5E-5 11.19 2E-4
°EPA 1989
B = Analyte detected in method blank
COC = Contaminant of concern
EPA  =U.S. Environmental Protection Agency
J = Estimated value

mg/kg = Milligram(s) per kilogram
SWMU = Solid Waste Management Unit
- = Information not available

Using conservative assumptions and an RME approach to risk assessment, calculations for
nonradiological COCs show that for the residential land-use scenario the HI (11.19) exceeds the
accepted maximum risk value of 1 (Table 5). Additionally, the estimated excess cancer risk is
2E-4, and does not meet acceptable risk as defined by the NMED. The main contributors to risk
are identical to those for the industrial land-use scenario. As indicated above, both the HI and
estimated excess cancer risk for the residential land-use scenario exceed maximum allowable
risk levels, and thus are unacceptable under such a scenario.

The human health incremental doses for radiological COCs meet EPA and numerical guidelines
for both the industrial and residential land—use scenarios.

Ecological risks associated with SWMU 96 were estimated through a screening assessment that
incorporated site-specific information when available. Initial calculations of HQs indicated a
potential for risk for 9 inorganics and 12 organic COPECs. However, based upon the analysis of
uncertainties associated with these HQs, the actual potential for risk to ecological receptors is
expected to be low. This is primarily due to the use of maximum detected values as the exposure
point concentrations for these HQs. Predicted risks from exposures based upon the UCL
concentrations are significantly lower. For arsenic, barium, vanadium and zinc, the UCL
concentrations were found to be within the background ranges for these COPECs and those for
lead and thallium were less than the plant toxicity benchmarks. All HQs based upon the UCLs
were less than or equal to 10 and/or were attributable to conservative toxicity benchmarks or (in
the case of the burrowing owl) to conservatively assumed area use. Based upon this final
analysis, ecological risks associated with SWMU 96 are expected to be low.

In conclusion, human health and ecological risks are acceptable under an industrial land-use
scenario.
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Basis for Determination

SWMU 96 has been characterized or remediated in accordance with current applicable state
and/or federal regulations, and the available data indicate that contaminants pose an acceptable
level of risk under current and projected future land use.

5. SWMU 135, Building 906 Drain System at Technical Area Il

Site Location

SWMU 135, the Building 906 Drain System, at SNL/NM, is located in TA-11 on federally owned
land controlled by KAFB and permitted to the DOE. The Building 906 drain system includes a
drywell and a drain field (Figure 6). The drain field consisted of two gravel filled trenches, each
approximately 20 ft long.

Operational History

Available information indicates that Building 906 was constructed in 1950, and it is assumed that
the drywell was also constructed at that time. The drywell received discharges from a fume hood,
sink and two floor drains. It was used until 1978 when a new drain field was installed to serve a
shower installed in the building. Building 906 was used until sometime in the 1980s, after which
time it was abandoned, decontaminated and finally demolished in 1999. The drain system was
abandoned in place. No toilet or septic tank was ever installed at this building.

The COCs include metals, cyanide, HE compounds, PCBs, VOCs, SVOCs and radionuclides.
Evaluation of Relevant Information

Numerous assessment activities have been conducted at the site. These investigations are
discussed below.

In 1987, all septic tanks and leach fields throughout TA-II, I11 and V were grouped together as
part of the RFA. SWMU 135 was listed because industrial wastes could have been discharged to
the drain system. In 1991, a study was conducted for SWMU 135 that included background
information reviews and personnel interviews.

In November-December 1993, and January-February 1994, passive soil-vapor surveys were
conducted in TA-Il. The majority of compounds detected were chlorinated solvents and
petroleum hydrocarbons. The highest detections were in the southern part of TA-I1.

In December 1993 the area surrounding Building 906 was included in a geophysical
(electromagnetic) survey. No anomalies related to buried material other than underground
utilities were identified.

In March 1994 a groundwater monitoring well borehole (BH-01) was drilled and sampled to a
depth of 151 ft bgs in the area of the drywell and the center of the drain field. Analyses
performed included: tritium for all samples; metals, HE compounds, radioisotopes and total
uranium for samples collected to a depth of 52 ft bgs; and VOCs and SVOCs for samples
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collected to a depth of 14 ft bgs. Acetone, 2-butanone, methylene chloride and toluene were the
only VOCs detected. Ten SVOCs were also detected. No HE compounds were detected. Five
metals (arsenic, chromium, cobalt, silver and vanadium) had concentrations that exceeded
NMED-approved background concentrations. None of the radionuclides were detected above
background activities.

In June 1994, the borehole location was re-drilled and the groundwater-monitoring well TA2-W-
01 was installed. Soil samples were collected and analyzed for tritium. No tritium was detected
above the SNL/NM established background activity. This well is currently part of the Tijeras
Arroyo Groundwater (TAG) network and is sampled routinely.

In November and December 1996, three boreholes were drilled at TA-I1 and sampled for soil-
vapor to approximately 100 ft bgs. Two of the borings were completed as active soil-vapor
monitoring wells. The long-term monitoring results indicate the widespread presence of VOCs
in soil-vapor although the concentrations are low and remain steady with no apparent periodicity.

In August 2000, soil samples were collected from two boreholes drilled beneath the drain field
laterals at SWMU 135 (Figure 6). The soil sample intervals started at 12 and 16 ft bgs in the
north lateral sampling location and 8 and 13 ft bgs in the south lateral sampling location. The
samples were analyzed for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, cyanide and
radionuclides by gamma spectroscopy. No VOCs, SVOCs, HE compounds, cyanide or PCBs
were detected in the borehole samples. No metals were detected at concentrations above their
NMED-approved background concentrations. Cyanide was also not detected. Uranium-235 was
detected above the NMED-approved background level in two of the four samples from the drain
field borehole samples collected in August 2000. All other radionuclides were not detected.

A risk screening assessment was performed for this site using maximum COC concentrations to
evaluate the potential for adverse health effects for industrial and residential land-use scenarios.
For the industrial land-use scenario, the total HI and the estimated excess cancer risk meet
NMED requirements, however, for the residential land-use scenario, the total HI and excess
cancer risk are unacceptable (Table 6).

The human health incremental doses for radiological COCs meet EPA and numerical guidelines
for both the industrial and residential land—use scenarios.

The exposure pathway analysis established that no pathway exists at this time for exposure of
ecological species to contaminants at SWMU 135. All COCs are located at depths greater than 5
ft bgs. Therefore, no complete ecological exposure pathways exist at this site and no COCs are
considered to be COPEC:s.

In conclusion, human health and ecological risks are acceptable under an industrial land-use
scenario.
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Table 6

Risk Assessment Values for SWMU 135 Nonradiological COCs

Industrial Land Use Residential Land Use
Maximum Scenario® Scenario®
Concentration Hazard Cancer Hazard Cancer
CcocC (mg/kg) Index Risk Index Risk
Arsenic 6.2 0.02 4E-6 0.29 2E-5
Chromium, total® 41.3 0.02 9E-8 0.19 2E-7
Cobalt 8.4 0.00 4E-9 0.01 9E-9
Cyanide 0.0455° 0.00 - 0.00 -
Mercury 0.51J 0.00 - 0.02 -
Selenium 1° 0.00 — 0.00 —
Silver 1 0.00 - 0.00 -
Thallium 0.5° 0.01 - 0.10 -
Vanadium 34 0.01 - 0.06 -
2-Butanone 0.0064 J 0.00 - 0.00 -
Acetone 0.037 0.00 - 0.00 -
Benzo (a) anthracene 0.12 ) 0.00 6E-8 0.00 2E-7
Benzo (a) pyrene 0.14) 0.00 TE-7 0.00 2E-6
Benzo (b) fluoranthene 0.18J 0.00 9E-8 0.00 3E-7
Benzo (ghi) perylene 0.093J 0.00 4E-7 0.00 2E-6
Bis (2-ethylhexyl) 0.53 0.00 2E-9 0.00 1E-8
phthalate
Chrysene 0.151J 0.00 7E-10 0.00 2E-9
Fluoranthene 0.37 0.00 - 0.00 -
Indeno (1,2,3-c, d) pyrene 0.0851J 0.00 4E-8 0.00 1E-7
Methylene chloride 0.016 0.00 1E-7 0.00 2E-7
Phenanathrene 0.31J 0.11 — 0.37 -
Pyrene 0.32J 0.00 - 0.00 -
Toluene 0.0069 0.00 - 0.00 -
Total 0.17 5E-6 1.04 2E-5
®EPA 1989

Chromium, total was considered to be chromium VI (most conservative)
“Maximum concentration was 0.5 detection limit

COC = Contaminant of concern
EPA  =U.S. Environmental Protection Agency
J = Estimated value

mg/kg = Milligram(s) per kilogram
SWMU = Solid Waste Management Unit
- = Information not available

Basis for Determination
SWMU 135 has been characterized or remediated in accordance with current applicable state

and/or federal regulations, and the available data indicate that contaminants pose an acceptable
level of risk under current and projected future land use.
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6. SWMU 136, Building 907 Septic Systems at Technical Area Il

Site Location

SWMU 136, the Building 907 Septic Systems, at SNL/NM, is located in TA-11 on federally
owned land controlled by KAFB and permitted to the DOE. Building 907 had a septic system
and a HE compound wastewater drain system (Figures 7 and 8). The septic system was located
on the west side of Building 907, and consisted of a 450-gallon septic tank, two 1,000-gallon
septic tanks located downstream of the first, a 5-ft diameter by 13-ft-deep seepage pit and
approximately 400 ft of leach field drain piping. The HE wastewater system drained

Building 907 assembly bays and passed through a catch box to collect HE particulates by
mechanical filtration of the waste water. The catch box is approximately 200 ft south of the
building. The HE waste water drain system extended an additional 675 ft to the southwest,
passing under Building 906 and discharged into a 200-ft long, open ditch west of Building 919.

Operational History

Available information indicates that Building 907 was constructed in 1948. In the mid-1950s
weapons assembly operations were discontinued and HE residues would no longer have been
flushed down the floor drains. HE wastewater drain systems were also constructed at that time.
In 1992, the septic system discharges were routed to the COA sanitary sewer system. The old
septic system line was disconnected and capped, and the system was abandoned in-place in
February 1996 in accordance with 20.7.3.410 NMAC. 440 gallons of waste and added water
were pumped out. The catch box reportedly partially collapsed in 1991 or 1992. The building
was demolished in October 2002. In 2003, the HE catch box was subsequently backfilled with
native soil.

The COCs include metals, hexavalent chromium, HE compounds, PCBs, cyanide, VOCs,
SVOCs and radionuclides.

Evaluation of Relevant Information

Numerous assessment activities have been conducted at the site. These investigations are
discussed below.

In 1987, all septic tanks and leach fields throughout TA-II, I11 and V were grouped together as
part of the RFA. SWMU 136 was listed because industrial wastes could have been discharged to
the sanitary system. In 1991, a study was conducted for SWMU 136 that included background
information reviews and personnel interviews. In 1993 the area surrounding Building 907 was
included in a geophysical (electromagnetic) survey. No anomalies related to buried material
other than underground utilities were identified.

In November-December 1993 and January-February 1994, passive soil-vapor surveys were
conducted in TA-Il. The majority of compounds detected were chlorinated solvents and
petroleum hydrocarbons. The highest detections were in the southern part of TA-I1.

Soil samples were collected from nine boreholes, five trenches and the HE catch box at DSS
SWMU 136 (Figure 8). The septic and HE wastewater drain line trench samples were collected
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in 1993 by filling sample containers with soil collected with a backhoe at three depths for each
sample location. Boreholes adjacent to the septic tanks, septic system and HE waste water drain
lines were drilled in 1994 and 1995 using a hollow-stem auger. Samples were collected next to
septic tanks at depths equal to, and below the units. Samples beneath the seepage pit and in the
drain fields were collected in 2000 with a Geoprobe™ from two 3-ft-long sampling intervals at
each boring location. Drain field sampling intervals started at 10 and 15 ft bgs in the one drain
field lateral boring, and 8 and 13 ft bgs in the other two drain field lateral borings. Sample
intervals started at 13 and 18 ft bgs in the single boring through, and beneath, the seepage pit.
Samples in the HE waste-water outfall ditch were collected near the surface (0.75 ft bgs) and at 2
and 7 ft bgs at the point where the HE drain line discharged to the outfall ditch, as well as 4 and
9 ft bgs at two locations along the outfall ditch. Sample containers were filled with soil collected
with a backhoe. In 2001 the HE catch box was sampled at three locations along the bottom of
the unit, at approximately 8 ft bgs.

Seven VOCs (acetone, 2-butanone, ethylbenzyne, methylene chloride, tetrachloroethene, toluene
and xylene) were detected in the soil samples collected at this site. A total of 15 SVOCs were
detected in the soil samples. No PCBs were detected in any soil sample collected. Cyanide and
hexavalent chromium were also not detected in any sample where an analysis was performed for
them. One HE compound (2,4,6-trinitrotoluene) was detected. Eleven metals were detected in
these samples at concentrations above the NMED-approved background concentrations. Two
radionuclides (cesium-137 and uranium-235) were detected at elevated activities above the
NMED-approved background levels. Another radionuclide, tritium, was detected at an activity
above the SNL/NM-established background level. In addition, although not detected, the MDAs
for some uranium-235 and uranium-238 analyses exceeded the respective approved background
levels due to an inadequate gamma spectroscopy count time. Regardless, the MDAS were
sufficiently low that the NMED accepts the sampling results.

A risk screening assessment was performed for this site using maximum COC concentrations to
evaluate the potential for adverse health effects for industrial and residential land-use scenarios.
For the industrial land-use scenario, the total HI and the estimated excess cancer risk meet
NMED requirements. However, for the residential land-use scenario, the total HI and excess
cancer risk are unacceptable (Table 7).

The human health incremental doses for radiological COCs meet EPA and numerical guidelines
for both the industrial and residential land—use scenarios.

Ecological risks associated with SWMU 136 were estimated through a risk assessment that
incorporated site-specific information when available. Potential risk to plants from exposure to
several metals was initially predicted based on maximum measured soil concentrations, highly
conservative plant toxicity benchmarks, and assumptions of high bioavailability. Actual risk to
this receptor is expected to be low based on more realistic exposure assumptions. Potential risk
to omnivorous and insectivorous deer mice from exposures to mercury and thallium were
predicted and are also attributable to conservative exposure assumptions. For the burrowing owl,
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achieve lower and more appropriate MDAs. However, the MDAs for these samples were
sufficiently low that NMED accepts the sampling results.

A risk screening assessment was performed for this site using maximum COC concentrations to
evaluate the potential for adverse health effects for industrial and residential land-use scenarios.
For the industrial land-use scenario, the total HI and the estimated excess cancer risk meet
NMED requirements. For the residential land-use scenario, the total HI and excess cancer risk
are also acceptable (Table 8).

The human health incremental doses for radiological COCs meet EPA and numerical guidelines
for both the industrial and residential land—use scenarios.

Ecological risks associated with SWMU 159 were estimated through a risk assessment that
incorporated site-specific information when available. Potential risk to omnivorous and
insectivorous deer mice from exposures to arsenic and thallium were initially predicted because
of the assumption of 100 percent area use and the use of maximum detected values (in the case
of arsenic) or one half the detection limit (in the case of thallium) as conservative estimates of
exposure point concentrations. Potential risk to plants was also initially predicted; the initial
prediction of risk related to exposure to lead and is largely based on the use of the maximum lead
concentration as the exposure concentration. It should also be noted that the extremely small
size of this site (0.03 acre) coupled with the low HQ values associated with it make the potential
for significant risk to ecological populations or communities negligible. Based upon this final
analysis, the potential for ecological risks associated with SWMU 159 is expected to be low.

In conclusion, human health and ecological risks are acceptable under a residential land-use
scenario.

Basis for Determination
SWMU 159 has been characterized or remediated in accordance with current applicable state

and/or federal regulations, and the available data indicate that contaminants pose an acceptable
level of risk under current and projected future land use.
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Table 8

Risk Assessment Values for SWMU 159 Nonradiological COCs

Industrial Land Use

Residential Land Use

Maximum Scenario® Scenario®
Concentration Hazard Cancer Hazard Cancer
cocC (mg/kg) Index Risk Index Risk
Antimony 6° 0.02 — 0.20 —
Arsenic 4.7 0.02 3E-6 0.21 1E-5
Barium 524 0.01 - 0.10 -
Beryllium 0.86 0.00 4E-10 0.01 8E-10
Cadmium 1.3 0.00 4E-10 0.03 9E-10
Chromium, total 58.4 0.00 - 0.00 -
Chromium VI 0.027° 0.00 6E-11 0.00 1E-10
Cobalt 9.8 0.00 5E-9 0.01 1E-8
Copper 17.3 0.00 - 0.01 -
Cyanide 0.0455° 0.00 - 0.00 -
Mercury 0.19 0.00 - 0.01 -
Selenium 0.25" 0.00 - 0.00 -
Silver 1° 0.00 - 0.00 -
Thallium 1° 0.02 - 0.20 -
Uranium 2.6 0.00 - 0.01 -
Vanadium 41.5 0.01 - 0.08 -
2-Butanone 0.017J 0.00 — 0.00 —
Acetone 0.048 0.00 — 0.00 —
Benzo (k) fluoranthene 0.039J 0.00 2E-9 0.00 6E-9
Bis (2-ethylhexyl) phthalate 1.3 0.00 7E-9 0.00 3E-8
Fluoranthene 0.14] 0.00 - 0.00 -
Methylene chloride 0.057 0.00 4E-7 0.00 8E-7
Pyrene 0.11) 0.00 - 0.00 -
Toluene 0.003J 0.00 - 0.00 -
Total 0.07 3E-6 0.87 1E-5
®EPA 1989

bMaximum concentration was 0.5 detection limit

COC = Contaminant of concern

EPA  =U.S. Environmental Protection Agency
J = Estimated value
= Milligram(s) per kilogram

mg/kg

SWMU = Solid Waste Management Unit
- = Information not available
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8. SWMU 165, Building 901 Septic System at Technical Area Il

Site Location

SWMU 165, the Building 901 Septic System, at SNL/NM, is located in TA-II on federally
owned land controlled by KAFB and permitted to the DOE. The septic system consisted of a
1,000-gallon septic tank, which discharged to an extensive drain field system with approximately
575 ft of drain line piping (Figure 10).

Operational History

Available information indicates that Building 901 was constructed in 1948, and it is assumed that
the septic system was also constructed at that time. By late 1992, the septic system discharges
were routed to the COA sanitary sewer system. The old septic system line was disconnected and
capped, and the system was abandoned in-place in November 1995 in accordance with
20.7.3.410 NMAC. 550 gallons of waste and added water were pumped out. Building 901 was
demolished in 2001.

The COCs include metals, HE compounds, PCBs, cyanide, hexavalent chromium, VOCs,
SVOCs and radionuclides.

Evaluation of Relevant Information

Numerous assessment activities have been conducted at the site. These investigations are
discussed below.

In 1987, all septic tanks and leach fields throughout TA-II, I1l and V were grouped together as
part of the RFA. SWMU 165 was listed because industrial wastes could have been discharged to
the sanitary system.

In November 1992, monitoring well TA2-SW1-320 was drilled in the drain field area and
sampled to a depth of 320 ft bgs. This well is currently part of the Tijeras Arroyo Groundwater
monitoring network and is sampled routinely.

In November-December 1993 and January-February 1994, passive soil-vapor surveys were
conducted in TA-Il. The majority of compounds detected were chlorinated solvents and
petroleum hydrocarbons. The highest detections were in the southern part of TA-I1.

In November and December 1996, three boreholes were drilled at TA-I1 and sampled for soil-
vapor to approximately 100 ft bgs. Two of the borings were completed as active soil-vapor
monitoring wells. The long-term monitoring results indicate the widespread presence of VOCs
in soil-vapor although the concentrations are low and remain steady with no apparent periodicity.

In May 2003, an active soil-vapor monitoring well was installed near the drain field at SWMU

165. The well was sampled in September 2003; based on the low total VOC concentrations no
additional soil-vapor sampling or soil-vapor or groundwater monitoring wells were required.
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Table 10
Risk Assessment Values for SWMU 166 Nonradiological COCs

Industrial Land Use Residential Land Use
Maximum Scenario® Scenario®
Concentration Hazard Cancer Hazard Cancer
cocC (mg/kg) Index Risk Index Risk
Barium 816 0.01 - 0.16 -
Chromium, total 14.1 0.00 - 0.00 -
Chromium VI 0.0045° 0.00 1E-11 0.00 2E-11
Cobalt 10.1 0.00 5E-9 0.01 1E-8
Cyanide 0.188J 0.00 - 0.00 -
Mercury 0.0734 0.00 - 0.00 -
Selenium 0.51 0.00 - 0.00 -
Silver 0.5 0.00 - 0.00 -
Thallium 1° 0.02 - 0.20 -
Vanadium 48.4 0.01 - 0.09 -
Zinc 108 0.00 - 0.00 -
2-Butanone 0.0366 0.00 — 0.00 —
Acetone 0.0076 J 0.00 — 0.00 —
Bis (2-ethylhexyl) phthalate 0.0508 0.00 3E-10 0.00 1E-9
Methylene chloride 0.0077 0.00 5E-8 0.00 1E-7
Tetrachloroethene 0.0011J 0.00 3E-10 0.00 7E-10
Tetryl 0.0155 ] 0.00 - 0.00 -
Toluene 0.011 0.00 - 0.00 -
Total 0.04 6E-8 0.49 1E-7
®EPA 1989
bMaximum concentration was 0.5 detection limit
COC = Contaminant of concern
EPA  =U.S. Environmental Protection Agency
J = Estimated value

mg/kg = Milligram(s) per kilogram

SWMU = Solid Waste Management Unit
Tetryl = Methyl-2,4,6-trinitrophenylnitramine
- = Information not available

Basis for Determination
SWMU 166 has been characterized or remediated in accordance with current applicable state
and/or federal regulations, and the available data indicate that contaminants pose an acceptable

level of risk under current and projected future land use.

10. SWMU 167, Building 940 Septic System and Seepage Pit

Site Location

SWMU 167, the Building 940 Drain Systems, at SNL/NM, is located in TA-I1 on federally
owned land controlled by KAFB and permitted to the DOE. Four drain systems were located on
the southwest side of Building 940 (Figure 12). The septic system discharged at the northern end
of the building to a 900-gallon septic tank and an associated seepage pit. Floor and sink drains in
the building discharged to three separate HE compound wastewater drain systems and three
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associated seepage pits. One of the HE drain systems consisted of a concrete trench containing a
catch box where a cloth filter trapped large HE particles before draining to the seepage pit.

Operational History

Available information indicates that Building 940 was constructed in 1965 and it is assumed that
the drain systems were also constructed at that time. In 1990, the septic system discharges were
routed to the COA sanitary sewer system. The septic system line was disconnected and capped,
and the system abandoned in-place in December 1995 in accordance with 20.7.3.410 NMAC.
110 gallons of waste and added water were pumped out. The building was decommissioned and
demolished in August 2002.

The COCs include metals, hexavalent chromium, cyanide, PCBs, HE compounds, VOCs,
SVOCs and radionuclides.

Evaluation of Relevant Information

Numerous assessment activities have been conducted at the site. These investigations are
discussed below.

In 1987, all septic tanks and leach fields throughout TA-I1, 111 and V were grouped together as
part of the RFA. SWMU 167 was listed because industrial wastes could have been discharged to
the sanitary system. In 1991, a study was conducted for SWMU 167 that included background
information reviews and personnel interviews.

In November-December 1993 and January-February 1994, passive soil-vapor surveys were
conducted in TA-Il. The majority of compounds detected were chlorinated solvents and
petroleum hydrocarbons. The highest detections were in the southern part of TA-11. In
November and December 1996, three boreholes were drilled at TA-11 and sampled for soil-vapor
to approximately 100 ft bgs. Two of the borings were completed as active soil-vapor monitoring
wells. The long-term monitoring results indicate the widespread presence of VOCs in soil-
vapor. Concentrations are low and remain steady with no apparent periodicity.

Soil samples are collected from a total of eight boreholes at SWMU 167. In November 1994,
soil samples were collected from a borehole drilled near the septic tank and a borehole drilled
near the HE catch box. These borehole samples were collected at intervals of either 5 or 10 ft, to
a depth of approximately 50 ft bgs. In August 1995, soil samples were collected from two
boreholes drilled adjacent to the septic tank. Samples were collected at a depth equal to the base
of the unit. In October 2000, soil samples were collected from four boreholes drilled through
and beneath the seepage pits (Figure 12). Samples were collected at depths equal to 5 ft below
the seepage pit bases. Two VOCs were detected in soil samples. Carbon disulfide was detected
in one sample from seepage pit 2 and toluene was detected in one sample from borehole ST-01.
One SVOC, bis (2-ethylhexyl) phthalate, was detected in one sample from seepage pit borehole
SPG2. Two PCBs were detected in the soil samples. Aroclor-1254 was detected in one sample
from seepage pit borehole SPG4 and aroclor-1260 was detected in the primary and duplicate
samples from seepage pit borehole SPG3. One HE compound; 1,3,5-trinitrobenzene; was
detected in the seepage pit borehole SPG2. A total of eight metals were detected at
concentrations above the NMED-approved background concentrations in soil samples.
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Hexavalent chromium and cyanide were not detected in any of the samples. Uranium-235 and
uranium-238 were detected at elevated activities above the NMED-approved background levels.
In addition, although not detected, the MDAs for some uranium-235 analyses exceed the
approved background level because the gamma spectroscopy count time (6,000 seconds) was not
adequate to achieve lower and more appropriate MDAs. However, the MDAs were sufficiently
low that the NMED accepts the sampling results. Elevated tritium activities were measured in all
samples collected from borehole BH-17 drilled near the HE catch box and borehole BH-18
drilled near the septic system drain line.

A risk screening assessment was performed for this site using maximum COC concentrations to
evaluate the potential for adverse health effects for industrial and residential land-use scenarios.
For the industrial and residential land-use scenarios, the total HIs and the estimated excess
cancer risks meet NMED requirements (Table 11) for acceptable risk.

The human health incremental doses for radiological COCs meet EPA and numerical guidelines
for both the industrial and residential land—use scenarios.

The exposure pathway analysis established that no pathway exists at this time for exposure of
ecological species to contaminants at SWMU 167. All COCs are located at depths greater than 5
ft bgs. Therefore, no complete ecological exposure pathways exist at this site and no COCs are
considered to be COPEC:s.

In conclusion, human health and ecological risks are acceptable under a residential land-use
scenario.

Basis for Determination
SWMU 167 has been characterized or remediated in accordance with current applicable state

and/or federal regulations and the available data indicate that contaminants pose an acceptable
level of risk under current and projected future land use.

63



Table 11

Risk Assessment Values for SWMU 167 Nonradiological COCs

Industrial Land Use Residential Land Use
Maximum Scenario® Scenario®
Concentration Hazard Cancer Hazard Cancer
cocC (mg/kg) Index Risk Index Risk
Antimony 6° 0.02 — 0.20 —
Barium 291 0.00 - 0.06 -
Chromium, total 15.2 0.00 - 0.00 -
Chromium VI 0.1° 0.00 2E-10 0.00 5E-10
Cyanide 0.071° 0.00 — 0.00 —
Mercury 0.357 0.00 - 0.02 -
Selenium 0.76 0.00 - 0.00 -
Silver 1.06 0.00 - 0.00 -
Thallium 1.5 0.02 - 0.30 -
Bis (2-ethylhexyl) phthalate 0.636 0.00 3E-9 0.00 1E-8
Carbon Disulfide 0.00156 J 0.00 - 0.00 -
Toluene 0.0031J 0.00 - 0.00 -
1,3,5-Trinitrobenzene 1.62 0.00 - 0.00 -
Total 0.04 4E-9 0.57 1E-8

°EPA 1989

bMaximum concentration was 0.5 detection limit
COC = Contaminant of concern

EPA  =U.S. Environmental Protection Agency
J = Estimated value

mg/kg = Milligram(s) per kilogram

SWMU = Solid Waste Management Unit

- = Information not available

11. SWMU 187, Septic Tank Piping for POTW

Site Location

SWMU 187, the Septic Tank Piping for POTW at SNL/NM is located in TA-1 on federally
owned land controlled by KAFB and permitted to DOE; it is also referred to as the TA-I Sanitary
Sewer System. The sanitary sewer system was constructed between 1948 and 1950; it has been
expanded and modified several times since then. At the start of ER investigations, the majority
of the system was comprised of vitrified clay pipe ranging in diameter from 2 to 8 inches. The
system was designed to collect sanitary and industrial discharges from the buildings in TA-I for
treatment at the Albuquerque municipal wastewater treatment plant. It carried approximately 1
million gallons/day of which approximately 60 percent was industrial waste and the remainder
was sanitary effluent.

Operational History

The sanitary sewer system has been in continuous operation since its completion in 1950. For
the first approximately 40 years of use, sanitary sewer system discharges included waste from
photographic and printing shops, laboratories and semiconductor processing, integrated circuit
manufacturing and plating facilities. The general nature of TA-I as a research and development
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Table 13
Risk Assessment Values for SWMU 190 Nonradiological COCs

Industrial Land Use
Maximum Scenario® Residential Land-use scenario®
Concentration Hazard Cancer Hazard Cancer

cocC (mg/kg) Index Risk Index Risk
Acenaphthene 741 0.02 - 0.84 -
Anthracene 2.3 0.00 - 0.00 -
Benzene 11.3 0.46 8E-6 5.86 1E-4
Benzo (a) anthracene 0.037 0.00 1E-8 0.00 1E-7
Benzo (a) pyrene 0.086 0.00 2E-7 0.00 2E-6
Benzo (b) fluoranthene 0.012 0.00 3E-9 0.00 3E-8
Benzo (k) fluoranthene 0.012 0.00 3E-10 0.00 3E-9
Chrysene 0.018 0.00 5E-11 0.00 6E-10
Ethylbenzene 26.5 0.00 - 0.06 -
Fluoranthene 2.3 0.00 - 0.00 -
Fluorene 218 0.01 - 0.29 -
Naphthalene 1209 0.11 - 5.53 -
Phenanthrene 34.3 0.00 - 0.00 -
Pyrene 1.8 0.00 - 0.00 -
Toluene 70.2 0.03 - 0.16 -
Xylene, mixture 195 0.03 - 0.06 -

Total 0.7 8E-6 13 1E-4

’EPA 1989
COC = Contaminant of concern

EPA  =U.S. Environmental Protection Agency
mg/kg = Milligram(s) per kilogram

SWMU = Solid Waste Management Unit

- = Information not available

In conclusion, human health and ecological risks are acceptable under an industrial land-use
scenario.

Basis for Determination
SWMU 190 has been characterized or remediated in accordance with current applicable state
and/or federal regulations, and the available data indicate that contaminants pose an acceptable

level of risk under current and projected future land use.

13. SWMU 226, Old Acid Waste Line

Site Location
SWMU 226, the Old Acid Waste Line, extends from the north-central section of TA-I toward the

south to an outfall (SWMU 46) on the northern edge of the Tijeras Arroyo. The site area is
approximately 2.5 acres.
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Operational History

The acid waste line was installed between 1948 and 1950 and was constructed of 4- to 8-inch
diameter vitreous clay pipe. The system extended from three origins in the north-central section
of TA-I south to an outfall north of the Tijeras Arroyo. Lateral lines extended to buildings
served by the line. The line remains in place and lies from 4 to 10 ft below grade and is an
average of 8 ft below grade south of TA-I.

Based on a review of architectural and mechanical drawings of TA-I buildings and interviews
with present and retired SNL/NM employees, waste was discharged into the acid line from the
following buildings:

Building 839, instrument repair and general research laboratory activities,
Building 840, machine and ceramics shops,

Building 841, a foundry and plating and coating shop,

Building 860, environmental testing,

Building 863, motion-picture film processing, and

Building 892, weapons production.

Although the actual date that discharges from the acid waste line ceased is unknown, it is
assumed that discharges from the acid waste line ceased after 1967. Discharge from the line is
evident in aerial photographs taken from 1964 to 1967.

Reportedly, the acid waste line received about 130,000 gallons/day of discharge comprised
primarily of cooling water blowdown, but also including chromates, ferric chloride and liquids
from etching, plating and photographic film developing processes. An estimated 200 gallons/day
of spent chromic acid was discharged to the acid waste line. The exact duration of system use is
unknown, but lasted for a period of at least 17 years.

When the acid waste line was abandoned in the late 1960s, the line was separated at the
intersection of | and 9th Streets. The southern portion was capped at that intersection and was
abandoned in place; all discharges to the line south of the intersection were discontinued. The
portion of the line north of | Street was connected to the sanitary sewer system near the
intersection.

The COCs include metals, VOCs, SVOCs, PCBs and radionuclides.
Evaluation of Relevant Information

Numerous assessment activities have been conducted at the site. These investigations are
discussed below.

Several pre-RFI investigations were conducted and documented in the RFI Work Plan. They
included: radiation screening of the acid waste line outfall area; sediment sampling near
manholes south of TA-I; sediment and soil sampling at two branch segments of the system that
served Building 839 prior to demolition of the building; and soil sampling near a communication
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duct excavation that crossed the acid waste line. These investigations were conducted from 1992
through 1994. In 1993 an in-line camera survey was conducted.

Because of elevated tritium activities and PCB concentrations within the acid waste line near
Building 839, a VCM was conducted in 1995 to remove the contaminated section of the acid
waste line. Verification samples were collected to ensure that no contaminated soil remained
after the removal of the lines.

RFI site characterization for SWMU 226 was conducted in 1995. Using the results of the 1993
in-line camera survey, soil samples were collected from locations along the waste line to
approximately 14 ft bgs. Sediment samples were also collected within the line. Low
concentrations of VOCs, SVOCs and PCBs were detected. Several metals and radionuclides
were found at concentrations / activities slightly above background levels. Plutonium, which has
no background activity in subsurface soil, was also detected.

In 2002, two previous sample locations were resampled and 6 locations offset from previous
sample locations were sampled. The maximum sampling depth was 10 ft bgs. The samples were
analyzed for VOCs, SVOCs and isotopic plutonium, but the specific COCs analyzed for at each
location varied. Several SVOCs were detected. No plutonium was detected.

A risk screening assessment was performed for this site using maximum COC concentrations to
evaluate the potential for adverse health effects for industrial and residential land-use scenarios.
The total HI and estimated excess cancer risks meet NMED requirements for an industrial land-
use scenario. However, although the HI is acceptable, the estimated excess cancer risk fails to
meet NMED risk requirements for the residential land-use scenario (Table 14).

The human health incremental doses for radiological COCs meet EPA and numerical guidelines
for both the industrial and residential land—use scenarios.

Ecological risks associated with SWMU 226 were estimated through a risk assessment that
incorporated site-specific information, when available. Initially risks to ecological receptors
were predicted from exposures to arsenic, barium, mercury, vanadium and PCBs when
maximum detected values were used. When average values were used, it was determined that
arsenic and vanadium are within acceptable background levels; and barium, mercury and PCBs
resulted in low HQs. Doses to the deer mouse and burrowing owl from exposure to plutonium-
239 were well below the risk benchmark of 0.1 rad/day. Based upon this final analysis, the
potential for ecological risks associated with SWMU 226 is expected to be low.

In conclusion, human health and ecological risks are acceptable under an industrial land-use
scenario.
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Table 14
Risk Assessment Values for SWMU 226 Nonradiological COCs

Industrial Land Use Residential Land Use
Maximum Scenario® Scenario®
Concentration Hazard Cancer Hazard Cancer
cocC (mg/kg) Index Risk Index Risk
Arsenic 6.69 0.03 4E-6 0.31 2E-5
Barium 436 0.01 - 0.08 -
Cadmium 0.737 0.00 2E-10 0.02 5E-10
Chromium VI 1 0.00 2E-9 0.00 5E-9
Copper 17.7 0.00 - 0.01 -
Mercury 0.369 0.00 - 0.02 -
Selenium 0.132B 0.00 - 0.00 -
Silver 1.27 0.00 - 0.00 -
Vanadium 59.9 0.01 - 0.11 -
Acenapthene 0.00911J 0.00 - 0.00 -
Acetone 0.0567 0.00 — 0.00 —
Benzo (a) pyrene 0.124 0.00 6E-7 0.00 2E-6
Benzo (b) 0.134 0.00 6E-8 0.00 2E-7
fluoranthene
Benzo (ghi) perylene 0.147 0.00 TE-7 0.00 2E-6
2-Butanone 0.01B 0.00 — 0.00 —
Chrysene 0.0723 0.00 3E-10 0.00 1E-9
1,4-Dichlorobenzene 0.0313J 0.00 5E-9 0.00 1E-8
Fluoranthene 0.178J 0.00 - 0.00 -
Fluorene 0.00649 J 0.00 - 0.00 -
Indeno (1,2,3-c, d) 0.148 0.00 7E-8 0.00 2E-7
pyrene
Methylene chloride 0.127 0.00 8E-7 0.01 2E-6
Pentachlorophenol 0.182J 0.00 8E-9 0.00 4E-8
Phenanathrene 0.0629 0.02 — 0.07 —
Phenol 0.34 0.00 - 0.00 -
Pyrene 0.178J 0.00 - 0.00 -
Toluene 0.00868 J 0.00 — 0.00 —
Total 0.07 6E-6 0.63 3E-5
®EPA 1989
B = Analyte detected in method blank
COC = Contaminant of concern
EPA  =U.S. Environmental Protection Agency
J = Estimated value

mg/kg = Milligram(s) per kilogram
SWMU = Solid Waste Management Unit
- = Information not available

Basis for Determination
SWMU 226 has been characterized or remediated in accordance with current applicable state

and/or federal regulations, and the available data indicate that contaminants pose an acceptable
level of risk under current and projected future land use.
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20.  AOC 1020, MO-146, MO-235 and T-40 Septic System

Site Location

The site is located in SNL/NM TA-I11 on federally owned land controlled by KAFB and
permitted to the DOE (Figure 19). AOC 1020 is located approximately 1,250 ft south of the
entrance to TA-I11 and is on the southeast side of MO-146, MO-235 and T-40. The abandoned
septic system consisted of a septic tank and distribution box that emptied to three 32-ft-long
drain lines. Construction details are based upon engineering drawings, site inspections, and
backhoe excavations of the system. The system received discharges from MO-146, MO-235 and
T-40, approximately 37 ft to the southeast.

Operational History

Available information indicates that T-40 was the first of the three buildings to be constructed in
the area. T-40 was constructed in 1978, and it is assumed that the septic system was also
constructed at that time. Because operational records are not available, the site investigation was
planned to be consistent with other drain and septic system investigations and to sample for the
COCs most commonly found at similar facilities.

By 1991, the septic system discharges were routed to the COA sanitary sewer system. The old
septic system line was disconnected and capped, and the system was abandoned in-place in July
2005 in accordance with 20.7.3.410 NMAC. On February 15, 1996, 525 gallons of waste and
added water were pumped out.

The COCs include RCRA metals, hexavalent chromium, HE compounds, PCBs, cyanide, VOCs,
SVOCs and radionuclides.

Evaluation of Relevant Information

Three assessment investigations have been conducted at this site. In late 1990 or early 1991 and
July 1995 waste characterization samples were collected from the septic tank (Investigation 1).
In May 1997 a backhoe was used to physically locate the buried drainfield drain lines at the site
(Investigation 2). In June 1998 and August 1999 near-surface soil samples were collected from
two borings in the drain field (Investigation 3). These investigations are discussed in the
following sections.

Investigation 1—Septic Tank Sampling

Investigation 1 consisted of sampling efforts to characterize the waste contents of all SNL/NM
septic tanks for chemical and radiological contamination. The primary goal of the sampling was
to identify types and concentrations of potential contaminants in the waste within the tanks so
that the appropriate waste disposal and remedial activities could be planned.

In December 1990 or January 1991 and July 1995, as part of the SNL/NM Septic System

Monitoring Program, aqueous and sludge samples were collected from the MO-146, MO-235
and T-40 septic tank. In December 1990 or January 1991, an aqueous sample was analyzed at an
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off-site laboratory for VOCs, SVOCs, phenolic compounds, oil and grease, metals and gross beta
activity. On July 11, 1995, an aqueous sample and a duplicate sample were analyzed at an off-
site laboratory for VOCs, SVOCs, pesticides, PCBs, metals, phenolic compounds, fluoride,
nitrates/nitrites, formaldehyde, oil and grease, total organic carbon, total chloride, tritium, gross
alpha/beta activity and radionuclides by gamma spectroscopy. A fraction of each sample was
also submitted to the SNL/NM RPSD Laboratory for gamma spectroscopy analysis prior to off-
site release.

Investigation 2—Backhoe Excavation

On May 14, 1997, a backhoe was used to determine the location, dimensions, and average depth
of the AOC 1020 drain field system. The drain field was found to have three laterals, with an
average drain line depth of 3.5 ft bgs. No visible evidence of stained or discolored soil or odors
indicating residual contamination was observed during the excavation. No samples were
collected during the backhoe excavation at the site.

Investigation 3—Soil Sampling

Once the system drain lines were located, soil sampling was conducted. An initial round of soil
samples were collected from two drain field borehole locations on June 30, 1998. Additional
soil samples were collected from the same two boring locations on August 19, 1999. An auger
drill rig was used to sample all boreholes at two depth intervals. In the drain fields, the top of the
shallow interval started at the bottom of the drain line trenches, as determined by the backhoe
excavation, and the lower (deep) interval started at 5 ft beneath the top sample interval. Soil
boring locations are shown on Figure 19.

Analytical results for the soil samples collected at AOC 1020 are presented and discussed in this
section. Four samples were collected from the two drain field boreholes (Figure 19). No SVOCs
or HE compounds were detected in either of the soil samples collected. Two VOCs, 2-butanone
and toluene were detected in the soil samples. One PCB, Aroclor-1260 was detected in the 5.5-ft
sample from borehole BH2 (Figure 19). None of the metal concentrations detected in these
samples exceeded NMED-approved background concentrations. Cyanide was detected in three
of four soil samples. No radionuclides activities above NMED-approved background levels
were detected in the samples. No gross alpha or beta activity above the SNL-established
background levels was detected in any of the samples.

A risk screening assessment was performed for this site using maximum COC concentrations to
evaluate the potential for adverse health effects for industrial and residential land-use scenarios.
For the industrial and residential land-use scenarios, the total HIs and the estimated excess
cancer risks are acceptable (Table 21).

Because none of the radiological COCs exceed background activity values, these COCs are

eliminated from further evaluation in the risk assessment for both the industrial and residential
land-use scenarios.
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Table 21
Risk Assessment Values for AOC 1020 Nonradiological COCs

Industrial Land-Use Residential Land-Use
Maximum Scenario® Scenario®
Concentration Hazard Cancer Hazard Cancer
cocC (mg/kg) Index Risk Index Risk
Inorganic
Cyanide 0.174 ) 0.00 - 0.00 -
Mercury 0.0215° 0.00 - 0.00 -
Selenium 0.38J 0.00 - 0.00 -
Silver 0.0215" 0.00 - 0.00 -
Organic
2-Butanone 0.027 0.00 - 0.00 -
Toluene 0.0063 0.00 - 0.00 -
Total 0.00 0.00 0.00 0.00
°EPA 1989

®Maximum concentration is one-half the detection limit
AOC = Areaof Concern

COC = Contaminant of concern
EPA  =U.S. Environmental Protection Agency
J = Estimated value

mg/kg = Milligram(s) per kilogram
- = Information not available

The exposure pathway analysis established that no pathway exists at this time for exposure of
ecological species to contaminants at AOC 1020. All COCs are located at depths greater than 5
ft bgs. Therefore, no complete ecological exposure pathways exist at this site and no COCs are
considered to be COPEC:s.

In conclusion, human health and ecological risks are acceptable under a residential land-use
scenario.

Basis for Determination
AOC 1020 has been characterized or remediated in accordance with current applicable state
and/or federal regulations, and the available data indicate that contaminants pose an acceptable

level of risk under current and projected future land use.

21. AOC 1024, MO242-245 Septic System

Site Location

AOC 1024 is located approximately 100 ft north of the northern boundary of SNL/NM TA-I111 on
federally owned land controlled by KAFB (Figure 20). The site is located approximately 400 ft
west-northwest of the entrance to TA-I11 and is approximately 120 ft northwest of the northwest
corner of the MO 242-245 complex. The abandoned septic system consisted of a septic tank and
distribution box that emptied to five 40-ft-long parallel drain lines buried an average of 3 ft bgs.
Construction details are based upon site inspections and backhoe excavations of the system. The
system received discharges from the MO 242-245 complex.
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Operational History

Available information indicates that the MO 242-245 complex was constructed in 1976, and it is
assumed the septic system was constructed at the same time. The mobile buildings are currently
being used as offices. Because operational records are not available, the site investigation was
planned to be consistent with other drain and septic system investigations and to sample for the
COCs most commonly found at similar facilities. By June 1991, the MO 242-245 complex was
connected to an extension of the COA sanitary sewer system. The old septic system line was
disconnected and capped and the system was abandoned in place in August 2005 in accordance
with 20.7.3.410 NMAC. On February 15, 1996, 775 gallons of waste and added water were
pumped out.

The COCs include RCRA metals, cyanide, hexavalent chromium, HE compounds, PCBs, VOCs,
SVOCs and radionuclides.

Evaluation of Relevant Information

Three assessment investigations have been conducted at this site. In late 1990 or early 1991,
1992 and 1995 waste characterization samples were collected from the septic tank (Investigation
1). In 1997, a backhoe was used to physically locate the buried drain field drain lines at the site
(Investigation 2). In 1998 and 1999, near-surface soil samples were collected from three borings
in the drain field area (Investigation 3).

Investigation 1—Septic Tank Sampling

Investigation 1 consisted of sampling efforts to characterize the waste contents of all SNL/NM
septic tanks for chemical and radiological contamination. The primary goal of the sampling was
to identify types and concentrations of potential contaminants in the waste within the tanks so
that the appropriate waste disposal and remedial activities could be planned.

As part of the SNL/NM Septic System Monitoring Program, aqueous and/or sludge waste
characterization samples were collected from the MO 242-245 septic tank in late 1990 or early
1991, 1992 and 1995. Aqueous samples collected in late 1990 or early 1991 were analyzed at an
off-site laboratory for VOCs, SVOCs, oil and grease, phenolics, metals, gross beta activity,
tritium and plutonium. Sludge samples collected on July 28, 1992 were analyzed at an off-site
laboratory for gross alpha/beta activity, tritium and radionuclides by gamma spectroscopy.
Agueous and sludge samples were also collected from the septic tank on July 18, 1995, and were
analyzed at an off-site laboratory for VOCs, SVOCs, pesticides, PCBs, metals, formaldehyde,
fluoride, nitrates/nitrites, oil and grease, total phenol, gross alpha/beta activity and radiological
constituents. A fraction of each sample was also submitted to the SNL/NM RPSD Laboratory
for gamma spectroscopy analysis prior to off-site release.

Investigation 2—Backhoe Excavation

On May 27, 1997, a backhoe was used to determine the location, dimensions, and average
depth of the AOC 1024 drain field system. The drain field was found to have five approximately
40-ft-long parallel drain lines, arranged as shown on Figure 22, with an average drain line depth
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VOCs, including trichloroethene, tetrachloroethene, cis- and transdichloroethene and BTEX.
Low to trace-level amounts of individual or groups of 10 VOCs were detected in the GS
samplers installed at AOC 1028.

Investigation 3—Soil Sampling

On August 21 and 22, 2002, soil samples were collected from two boreholes, which were drilled
down through the center and beneath the two seepage pits at this site. Soil boring locations are
shown on Figure 21. An auger rig was used to sample all boreholes at two depth intervals. In
the boreholes drilled through the cluster of the seepage pits, the shallow depth interval started at
the estimated base of the gravel aggregate in the seepage pit bottom and the lower (deep) interval
started 5 ft below the top of the upper interval.

Analytical results for the four soil samples collected at AOC 1028 are discussed in this section.
For VOCs, 2-butanone was detected in three of four soil samples collected from the borehole.
One SVOC (bis [2-ethylhexyl] phthalate) was detected in the 7-ft-bgs sample from the northeast
seepage pit borehole (SP2), and in the associated EB collected at AOC 1028. One PCB
compound (Aroclor-1254) was detected in all four soil samples from this site. No HE
compounds or cyanide was detected in any of the samples. None of the RCRA metal
concentrations detected in these samples exceeded their NMED-approved background
concentrations. For radionuclides, no activities above the NMED-approved background were
detected in either sample. However, although it was not detected, the MDAs for uranium-235
exceeded the approved background level in three of the four soil samples due to insufficient
gamma spectroscopy count time. Regardless, the MDAs were sufficiently low that the NED
accepts the sampling results. No elevated readings of gross alpha/beta activity were detected in
any of the samples.

A risk screening assessment was performed for this site using maximum COC concentrations to
evaluate the potential for adverse health effects for industrial and residential land-use scenarios.
For the industrial and residential land-use scenarios, the total HIs and the estimated excess
cancer risks meet NMED requirements (Table 23).

The human health incremental doses for radiological COCs are below EPA and numerical
guidelines for both the industrial and residential land-use scenarios.

The exposure pathway analysis established that no pathway exists at this time for exposure of
ecological species to contaminants at AOC 1028. All COCs are located at depths greater than 5
ft bgs. Therefore, no complete ecological exposure pathways exist at this site and no COCs are
considered to be COPEC:s.

In conclusion, human health and ecological risks are acceptable under a residential land-use
scenario.

Basis for Determination

AOC 1028 has been characterized or remediated in accordance with current applicable state
and/or federal regulations, and the available data indicate that contaminants pose an acceptable
level of risk under current and projected future land use.
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Table 23

Risk Assessment Values for AOC 1028 Nonradiological COCs

Industrial Land-Use Residential Land-Use
Maximum Scenario® Scenario®
Concentration Hazard Cancer Hazard Cancer
cocC (mg/kg) Index Risk Index Risk
Inorganic
Cyanide 0.0233" 0.00 - 0.00 -
Mercury 0.0028 J 0.00 - 0.00 -
Selenium 0.267 ] 0.00 - 0.00 -
Silver 0.0451° 0.00 - 0.00 -
Organic
2-Butanone 0.0169 0.00 - 0.00 -
bis(2-ethylhexyl)phthalate 0.0344J 0.00 2E-10 0.00 8E-10
Total 0.00 2E-10 0.00 8E-10

°EPA 1989
bConcentration is one-half the maximum detection limit
AOC = Areaof Concern

COC = Contaminant of concern
EPA  =U.S. Environmental Protection Agency
J = Estimated value

mg/kg = Milligram(s) per kilogram
- = Information not available

23. AOC 1029, Building 6584 North Septic System

Site Location

AOC 1029 is located on the north side of the northern boundary of SNL/NM TA-I11 on federally
owned land controlled by KAFB (Figure 22). The center of the site is located approximately
500 ft west-northwest of the entrance to TA-I11 and is approximately 250 northwest of the
northwest corner of Building 6584. The abandoned septic system consisted of a septic tank of
unknown volume that emptied to an exceptionally large drain field consisting of four 100-ft-long
parallel drain lines. Construction details are based upon site inspections and backhoe
excavations of the system. The system received discharges from Building 6584.

Operational History

Available information indicates that Building 6584 was constructed in 1963 and it is assumed the
septic system was constructed at the same time. Building 6584 was extensively remodeled in
2002 and is currently known as the Administrative Center for Test Engineering. Because
operational records are not available, the investigation of this site was planned to be consistent
with other drain and septic system investigations and to sample for the COCs most commonly
found at similar facilities. By June 1991 the septic system discharges were routed to the COA
sanitary sewer system. The old septic system line was disconnected, capped, and the system
abandoned in place in December 2003 in accordance with 20.7.3.410 NMAC. On February 27,
1996, 1,800 gallons of waste and added water were pumped out.
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The COCs include RCRA metals plus zinc, hexavalent chromium, cyanide, HE compounds,
VOCs, SVOCs and radionuclides.

Evaluation of Relevant Information

Four assessment investigations have been conducted at this site. In late 1990 or early 1991, 1992
and 1995, waste characterization samples were collected from the septic tank (Investigation 1).
In 1997, a backhoe was used to physically locate the buried drain field drain lines at the site
(Investigation 2). In 1998 and 1999, near-surface soil samples were collected from three borings
in the drain field area (Investigation 3). In 2002, a passive SVS was conducted to determine
whether areas of significant VOC contamination were present in the soil in the drain field
(Investigation 4).

Investigation 1—Septic Tank Sampling

Investigation 1 consisted of sampling efforts to characterize the waste contents of all SNL/NM
septic tanks for chemical and radiological contamination. The primary goal of the sampling was
to identify types and concentrations of potential contaminants in the waste within the tanks so
that the appropriate waste disposal and remedial activities could be planned.

As part of the SNL/NM Septic System Monitoring Program, aqueous and/or sludge waste
characterization samples were collected from the Building 6584 North Septic System septic tank
in late 1990 or early 1991, 1992 and again in 1995. Aqueous samples collected in late 1990 or
early 1991 were analyzed at an off-site laboratory for VOCs, SVOCs, oil and grease, phenolics,
metals, gross alpha/beta activity and radionuclides. Sludge samples collected on July 28 and 29,
1992 were analyzed at an off-site laboratory for gross alpha/beta activity, tritium and
radionuclides by gamma spectroscopy. Sludge samples were also collected from the septic tank
on July 10, 1995, and were analyzed at an off-site laboratory for VOCs, SVOC:s, pesticides,
PCBs, metals and radiological constituents. A fraction of each sample was also submitted to the
SNL/NM RPSD Laboratory for gamma spectroscopy analysis prior to off-site release.

Investigation 2—Backhoe Excavation

On May 30, 1997, a backhoe was used to determine the location, dimensions and average depth
of the AOC 1029 drain field system. The drain field was found to consist of four parallel drain
lines, arranged as shown on Figure 22, with an average drain line depth of approximately 3 ft
bgs. No visible evidence of stained or discolored soil or odors indicating residual contamination
was observed during the excavation. No samples were collected during the backhoe excavation
at the site.

Investigation 3—Soil Sampling

Once the system drain lines were located, soil sampling was conducted. On July 1 and 6, 1998,
and again on August 24 and 25, 1999, soil samples were collected from three drain field
boreholes. Soil boring locations are shown on Figure 22. Refusal was repeatedly encountered in
the 10-ft depth interval at the borehole BH2 location in 1998, and as a result, no SVOC, HE
compounds, metals, gross alpha/beta activity or gamma spectroscopy samples were collected
from this location and depth at the site. Additional samples (including VOCs, PCBs, total
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cyanide and hexavalent chromium) were successfully collected from the 10-ft interval in
borehole BH2 in 1999, although difficult drilling and sampling conditions were again
encountered at this location. An auger drill was used to sample all boreholes at two depth
intervals, except as noted above. In the drain field, the top of the shallow interval started at the
bottom of the drain line trenches, as determined by the backhoe excavation, and the lower (deep)
interval started at 5 ft beneath the top sample interval.

Analytical results for the soil samples collected from the drain field boreholes at AOC 1029 are
discussed in this section. Three VOCs (2-butanone, methylene chloride and toluene) were
detected in the VOC soil samples collected from this site. Twelve SVOCs were detected in the
duplicate sample collected at 5 ft bgs in borehole BH2, and no SVOCs were detected in the
primary sample from this interval, or in any other SVOC sample collected at this site. The 12
SVOCs appear to be common components of asphalt, and probably indicate the presence of
asphalt material in the duplicate sample. No PCBs, HE compounds or cyanide was detected in
any of the samples. With the exception of arsenic, none of the metal concentrations detected in
the samples exceeded the NMED-approved background concentrations. Arsenic was detected at
a concentration above the NMED-approved background level in two of the six samples analyzed
for arsenic from this site. For radionuclides, no activities above the NMED-approved
background levels were detected in any sample analyzed. For gross alpha/beta, the gross alpha
activity of 19.7 picocuries (pCi)/gram (g) in the 5-ft sample from borehole BH3 was slightly
above the SNL-established background activity of 17.4 pCi/g. No other gross alpha or beta
activity was detected above the SNL-established background levels.

Investigation 4—Passive Soil-Vapor Sampling

In April and May 2002, a passive soil-vapor survey was conducted in the Building 6584 North
Septic System drain field area. This survey was conducted to determine whether significant
VOC contamination was present in the soil at the site.

A total of five GS passive soil-vapor samplers were placed in the drain field area of the site.
Samplers were installed at the site on April 30, 2002, and were retrieved on May 15, 2002. The
GS samplers were analyzed for a total of 30 individual or groups of VOCs, including
trichloroethene, tetrachloroethene, cis- and trans-dichloroethene and BTEX. Low to trace-level
amounts of 12 VOCs were detected in the GS samplers installed at this site.

A risk screening assessment was performed for this site using maximum COC concentrations to
evaluate the potential for adverse health effects for industrial and residential land-use scenarios
(Table 24). Using conservative assumptions and an RME approach to risk assessment,
calculations for nonradiological COCs show that for the industrial land-use scenario the HI
(0.60) is less than the maximum adopted HI of 1.0, and thus is acceptable. However, the
estimated excess cancer risk is 2E-5, and thus, fails to meet the NMED requirement that the
excess cancer risk be less than 1E-5. Under the residential land-use scenario, both the HI (2.17)
and excess cancer risk (8E-5) fail to meet NMED requirements.

SVOCs are the main risk drivers and were detected in only one of the six soil samples

collected from this site. The sample was located in the shallow (5-ft interval) soil sample in
borehole BH2. The 12 SVOC compounds detected in this sample may be indicative of asphalt
and may reflect asphalt fragments disposed of at the site that were inadvertently collected in the
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Table 25

Risk Assessment Values for AOC 1083 Nonradiological COCs

Industrial Land-Use Residential Land-Use
Maximum Scenario® Scenario®
Concentration Hazard Cancer Hazard Cancer
CcocC (mg/kg) Index Risk Index Risk
Inorganic
Cyanide 5.08 0.00 - 0.00 -
Mercury 0.0227 0.00 - 0.00 -
Selenium 0.08° 0.00 - 0.00 -
Silver 0.0447° 0.00 - 0.00 -
Organic
2-Butanone 0.0136J 0.00 - 0.00 -
Bis(2-ethylhexyl)phthalate 0.0892 J 0.00 5E-10 0.00 2E-9
Total 0.00 5E-10 0.00 2E-9
®EPA 1989

bConcentration is one-half the maximum detection limit

AOC = Areaof Concern
COC = Contaminant of concern
EPA  =U.S. Environmental Protection Agency

J = Estimated value
mg/kg = Milligram(s) per kilogram
- = Information not available

25. AOC 1086, Building 6523 Septic System

Site Location

AOC 1086 is located in SNL/NM TA-I11 on federally owned land controlled by KAFB and
permitted to the DOE (Figure 24). The site is located approximately 1,500 ft south of the
entrance into TA-11l. The septic system is located on the northwest side of Building 6523. The
abandoned septic system consisted of a septic tank that emptied to a seepage pit. Construction
details are based upon site inspections and backhoe excavations conducted at the site.

Operational History

Available information indicates that Building 6523 was constructed in 1954 as a centrifuge
facility and it is assumed the septic system was constructed at the same time. Because
operational records are not available, the site investigation was planned to be consistent with
other drain and septic system investigations and to sample for the COCs most commonly found
at similar facilities.

In June 1991, Building 6523 was connected to an extension of the COA sanitary sewer system.
The old septic system line was disconnected and capped, and the system was abandoned in place
by December 2003 in accordance with 20.7.3.410 NMAC.

The COCs include RCRA metals, cyanide, HE compounds, hexavalent chromium, PCBs, VOCs,
SVOCs and radionuclides.
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Evaluation of Relevant Information

Three assessment investigations have been conducted at this site. In late 1990 or early 1991,
waste characterization samples were collected from the septic tank (Investigation 1). In
September 2002, near-surface soil samples were collected from one boring that was drilled
through the center and beneath the seepage pit (Investigation 2). In December 2003, a backhoe
was used to locate the septic tank at the site (Investigation 3).

Investigation 1—Septic Tank Sampling

Investigation 1 consisted of sampling efforts to characterize the waste contents of all SNL/NM
septic tanks for chemical and radiological contamination. The primary goal of the sampling was
to identify types and concentrations of potential contaminants in the waste within the tanks so
that the appropriate waste disposal and remedial activities could be planned. In December 1990
or January 1991, as part of the SNL/NM Septic System Monitoring Program, aqueous samples
were collected from the Building 6523 septic tank. Aqueous samples were analyzed at an off-
site laboratory for VOCs, SVOC:s, total metals, phenolic compounds, oil and grease, gross
alpha/beta activity and uranium-238. A fraction of each sample was also submitted to the
SNL/NM RPSD Laboratory for gamma spectroscopy analysis prior to off-site release.

Investigation 2—Soil Sampling

Soil sampling at the site was conducted in accordance with the rationale and procedures in the
SAP approved by the NMED. On September 6, 2002, soil samples were collected from one
seepage pit borehole. The soil boring location is shown on Figure 24. An auger rig was used to
sample all boreholes at two depth intervals. In the boreholes drilled through the cluster of the
seepage pits, the shallow depth interval started at estimated base of the gravel aggregate in the
seepage pit bottom and the lower (deep) interval started 5 ft below the top of the upper interval.

Only one VOC (2-butanone) was detected in the 15-ft-bgs sample from the borehole. One SVOC
(bis [2-ethylhexyl] phthalate) was detected in both samples collected from the borehole. The
PCB Aroclor-1260 was detected in the 10-ft-bgs sample from the borehole. No HE compounds
were detected in any of the soil samples collected from the site. None of the RCRA metal
concentrations detected in these samples exceeded NMED-approved background concentrations.
Cyanide was detected in both the 10- and 15-ft-bgs samples from the borehole. For
radionuclides, no activities above NMED-approved background levels were detected in any
sample analyzed. No gross alpha or beta activity above the SNL-established background levels
was detected in any of the samples.

Investigation 3—Backhoe Excavation

No records were found to indicate that the septic tank at AOC 1086 had been sampled after late
1990 or early 1991 or that it had been pumped out. It was also unknown whether the tank was
still intact, as no surface expression of the unit was found at the site. Therefore, backhoe and
hand excavations were conducted on December 3, 2003, to attempt to uncover and locate the
tank. The remains of the cast concrete tank were found, and it was determined at that time that
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the top of the unit had been removed, and the tank had been cleaned out and backfilled with soil
at some point in the past.

A risk screening assessment was performed for this site using maximum COC concentrations to
evaluate the potential for adverse health effects for industrial and residential land-use scenarios.
For the industrial and residential land-use scenarios, the total HIs and the estimated excess
cancer risks meet NMED requirements (Table 26).

Because none of the radiological COCs exceed background activity values, these COCs were
eliminated from further evaluation in the risk assessment for both the industrial and residential
land-use scenarios.

The exposure pathway analysis established that no pathway exists at this time for exposure of
ecological species to contaminants at AOC 1086. All COCs are located at depths greater than

5 ft bgs. Therefore, no complete ecological exposure pathways exist at this site and no COCs are
considered to be COPEC:s.

In conclusion, human health and ecological risks are acceptable under a residential land-use
scenario.

Basis for Determination
AOC 1086 has been characterized or remediated in accordance with current applicable state

and/or federal regulations, and the available data indicate that contaminants pose an acceptable
level of risk under current and projected future land use.
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to achieve a lower and more appropriate MDA. Regardless, the MDA was sufficiently low that
the NMED accepts the sampling results. No gross alpha or beta activity above the SNL-
established background levels was detected in any of the samples.

A risk screening assessment was performed for this site using maximum COC concentrations to
evaluate the potential for adverse health effects for industrial and residential land-use scenarios.
For the industrial and residential land-use scenarios, the total HIs and the estimated excess
cancer risks meet NMED requirements (Table 28), and thus are acceptable.

The human health incremental doses for radiological COCs meet EPA and numerical guidelines
for both the industrial and residential land—use scenarios.

The exposure pathway analysis established that no pathway exists at this time for exposure of
ecological species to contaminants at AOC 1110. All COCs are located at depths greater than 5
ft bgs. Therefore, no complete ecological exposure pathways exist at this site and no COCs are
considered to be COPEC:s.

In conclusion, human health and ecological risks are acceptable under a residential land-use
scenario.

Table 28
Risk Assessment Values for AOC 1110 Nonradiological COCs
Industrial Land-Use Residential Land-Use
Maximum Scenario® Scenario®
Concentration Hazard Cancer Hazard Cancer
coC (mg/kg) Index Risk Index Risk
Inorganic
Cyanide 0.066 J 0.00 - 0.00 -
Mercury 0.0049J 0.00 - 0.00 -
Selenium 0.333J 0.00 - 0.00 -
Silver 0.0442° 0.00 - 0.00 -
Organic
Acetone 0.00384 J 0.00 - 0.00 -
2-Butanone 0.0432 0.00 - 0.00 -
bis(2-Ethylhexyl) phthalate 0.154 J 0.00 8E-10 0.00 3E-9
Toluene 0.00134 0.00 - 0.00 -
Total 0.00 8E-10 0.00 3E-9
*EPA 1989

Maximum concentration was one-half the detection limit
AOC = Area of Concern

COC = Contaminant of concern

EPA  =U.S. Environmental Protection Agency

J = Estimated value

mg/kg = Milligram(s) per kilogram

- = Information not available
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Basis for Determination

AOC 1110 has been characterized or remediated in accordance with current applicable state
and/or federal regulations, and the available data indicate that contaminants pose an acceptable
level of risk under current and projected future land use.
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