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FACT SHEET/STATEMENT OF BASIS

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

Sandia National Laboratories, EPA ID No. NM5890110518

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 (Department) can approve or deny
hazardous waste permits, closure plans, permit modifications and amendments. Under this
authority, the Department intends, pending public input, to approve an August 30, 2005, permit
modification request from the U.S. Department of Energy (DOE)/Sandia Corporation
(Permittees) fo grant Corrective Action Complete (CAC) status for 28 Solid Waste Management
Units (SWMUs)/Areas of Concern (AOCs) at the Sandia National Laboratories / New Mexico
(SNL/NM) Facility. The term “Corrective Action Complete” was previously refered to as “No
Further Action (NFA)”. 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/AOCs are listed in the
Hazardous and Solid Waste Amendments (HSWA) Module TV, which is part of the
DOE/SNL/NM Resource Conservation and Recovery Act (RCRA) Hazardous Waste
Management Facility Permit (NM5890110518-1).

All of the AOCs subject to this permit modification request are also properly classified as
SWMUs. The AQOC 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, formerly a 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. The
Facility is owned by the DOE and co-operated by the DOE and Sandia Corporation.

SNL/NM is engaged in research and development of conventional and nuclear weapons,
aliernative energy sources, and a wide variety of national security related research and
development. SNL/NM includes 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 9,300 people. As a result of its testing and
research 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 Department as SWMUs or AOCs. The SWMUs/AOCs include unpermitted
landfills, septic system drainfields and seepage pits, outfalls, waste piles and test arcas. Past
waste management activities at SNL/NM have caused the release of hazardous and radioactive
contaminants into the environment.

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

B. Background

The U.S. Environmental Protection Agency (EPA) issued Module IV of the RCRA Permit,
effeciive August 26, 1993. Module IV requires investigation and corrective action of
SWMUs/AQOCs. On January 2, 1996, the Department 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 CAC (NFA) documents to the EPA and/or
the Department for approval. This Statement of Basis describes 28 SWMUs / AOCs. Table 1

lists the regulatory correspondence related to the submittal, review and responses for each
SWMU/AQC. Prior to the 10th submission, all SWMU/AQCs were referred to as ER Sites.

If approved, the proposed modification would grant CAC status for the 28 SWMUs/AOCs.

Table A.1, Module IV of the Permittees RCRA Permit lists the SWMU/AOCs at SNL/NM where
corrective action is necessary to characterize and/or remediate past releases of hazardous wastes
or hazardous waste constituents. Based on public comments, it is possible that CAC status will
be approved for only some of the SWMU/AQCs included in this permit modification request. If
any SWMU/AOCs are not approved for CAC status, their names will remain listed on Table A.1.
If this permit modification is approved by the Department for all or some SWMUs/AOCs, the
listings of the approved SWMUs/AOCs would be transferred from Table A.1 to Table A.2.
Table A.2 lists SWMUs/AOCs for which corrective action is not required.

Additionally, NMED intends to make the following other changes to Table A.2: the comment
“controls needed” is also being added to SWMU/AOCs 1, 3, 45, 137, 148, 152, 276 and 1081.
The same comment will be added to the listing for SWMU 226 as a correction to the table based
on the June 2, 2006, final decision on the February 2005 petition for No Further Action. The
duplicate listing for SWMU (ER Site) 226 under Operable Unit 1309 will be deleted. The date
of approval will be corrected to 6/06 from 5/06 for SWMUs 2, 48, 87,96, 135, 136, 159, 165,
166, 167, 187, 190, 226, 227, 229, 1006, 1007, 1010, 1015, 1020, 1024, 1028, 1029, 1083, 1086,
1108, and 1110.



C. Investigation and Remediation

The Department has developed CAC criteria that are used during the investigation and
remediation (if necessary) of SWMU/AQCs and that are used to determine the appropriateness
of proposing CAC for any particular SWMU/AOC. In the case of this Class 3 Permit
Modification request, it was determined that each of the SWMU/AOCs were characterized and
remediated (if necessary) in accordance with current applicable state and/or federal regulations
and that 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 28 SWMU/AOCs proposed for CAC. More detailed
descriptions of the particulars for each SWMU/AQOC can be found in the original RCRA Facility
Investigation Report or other reports for each SWMU/AOC. The report for each SWMU/AOC is
correlated to a CAC 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 Permit modification
request, the Statement of Basis/Fact Sheet, this 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 with prior appointment:

NMED — Hazardous Waste Bureau

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

(505) 476-6000

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

A copy of the Statement of Basis/Fact Sheet, the Public Notice, and the draft Permit that consists
of the proposed Tables A.1 and A.2, are available electronically on the NMED website at:
www.nmenv.state.nm.us/HWB/snlperm.html under No Further Action or may be reviewed at the
following location during the public comment period with prior appointment:

NMED-District 1 Albuquerque Office

5500 San Antonio NE

Albuquerque, New Mexico 87109

(505) 222-9551

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



Any person seeking additional information regarding this notice or the draft permit may also

contact:

Mr. John E. Kieling, Program Manager
Hazardous Waste Bureau - New Mexico Environment Department
2905 Rodeo Park Drive East, Bldg 1
Santa Fe, New Mexico 87505-6303
E-mail: john kieling@state.nm.us
Telephone: (505) 476-6000

Fax:

(505) 476-6030

To obtain a copy of the Administrative Record or a portion thereof, in addition to further
information, please contact Ms. Pamela Allen at (505) 476-6000, or at the Santa Fe address given
above. NMED will provide copies, or portions thereof, of the Administrative Record at a charge
fo the requestor.

Table 1

Regulatory Correspondence by SWMU/AOC Number

SWMU/
AQC
Number

ou

Date Submitted / CAC Baich

Date Submittal of
NOD or RSI

Department
Criterion for
CAC Proposal

Discussed
in Section

1303

Septeraber 1997 /9

September 1999
March 2003
November 2004
May 2005

5

L1

1303

September 1997 /9

September 1999
March 2003
November 2004
May 2005

L1

45

1309

September 1997 /9

September 1999
November 2004

1.2

78

1306

June 1996 / TA 3/5 RFI Report

October 1997
July 1998
November 2000
November 2004
May 2005

1.3

137

1295

January 1997 /6

September 1999
November 2003
March 2005

L4

146

1295

Aungust 1995 /3

June 1997
March 2005

L5

148

1295

Augnst 1995 /3

June 1997
March 2005

16

152

1265

Janwary 1997/ 6

September 1999
March 2003

1.7

153

1295

January 1997 / 6

September 1999
March 2005

L8

276

1295

December 2004 /25 (7)

March 2005
April 2005

L9

Refer to footnotes at end of table.




Table 1 (Continued)

1004 1295 December 2004 / 25 (7) March 2005 5 L10
Anpril 2005
1031 1295 December 2004 / 25 (7) March 2005 5 I.11
April 2005
1034 1295 September 2004 / 24 (6) April 2005 5 1.12
1035 1295 September 2004 / 24 (6) April 2005 5 1.13
1036 1295 September 2004 / 24 (6) April 2005 5 1.14
1052 1295 December 2004 / 25 (7) March 2005 5 L13
April 2005
1078 1295 September 2004 / 24 (6) April 2005 5 1.i6
1079 1295 September 2004 / 24 (6) April 2005 5 1.17
1080 1295 December 2004 / 25 (7) March 2005 5 1.18
April 2005
1081 1295 March 2005 / 26 (8) April 2005 5 1.19
1084 1295 September 2004 / 24 (6) April 2005 5 1.20
1087 1295 December 2004 / 25 (7) March 2005 5 1.21
April 2005
SWMU/ Department
AOC Date Submittal of Criterion for Discussed
Number ou Date Submitted / CAC Batch NOD or RSI CAC Proposal | in Section
1092 1295 March 2005 /26 (8) April 2005 5 1.22
1098 1295 September 2004 / 24 (6) April 20035 5 1.23
1102 1265 December 2004 / 25 (7) March 2005 5 1.24
April 2005
1104 1295 Sepiember 2004 / 24 (6) April 2005 5 125
1113 1295 December 2004 / 25 (7) March 2005 5 1.26
April 2005
1120 1295 September 2004 / 24 (6) April 2005 3 1.27
Footnotes:
AOC = Area of Concemn.
CAC = Corrective Action Complete (No Further Action).

Department = New Mexico Environment Department.
NOD = Notice of Deficiency.

ou = Operable Unit.
RFI = RCRA Facility Investigation.
RSI = Request for Supplemental Information.

SWMU = Solid Waste Management Unit.
E. Corrective Action Complete Criteria

CAC status may be proposed based upon one or more of the following: field surveys, historical
records, aerial photographs, employee interviews and/or confirmatory sampling results that
indicate that there has not been a release of hazardous wastes or hazardous constituents to the
environment or that the release does not pose a significant risk to human health or the
environment. The criteria to propose a SWMU/AOC for CAC are:

1. The SWMU/AQOC 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 28 SWMUs/AQCs 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/AOCs 1, 3, 45, 137,
148, 152, 276 and 1081 will be restricted to industrial land use only.

F. Public Participation

Fifteen people (including representatives from DOE, SNL/NM and the Department) attended a
public meeting arranged by SNL/NM on September 13, 2005 at the Manzano Mesa
Multigenerational Center. Written comments were submitted by the public to DOE/SNL on
October 28, 2005 and copies provided to the Department by DOE/SNL on December 12, 2005.
The December 2005 submittal inchuded DOE/SNL’s tesponse to the comments, concerns and
recommendations expressed at the public meeting. Comments from the public included concerns
that SWMU 153 be restricted to industrial use for future land use; that lead should be included in
the risk analysis for SWMU 78; that to perform a more realistic cost-benefit analysis, the cost of
cleanup activities at SWMUs 1 and 3 be included in the NFA Proposal, as well as that of all
other SWMUs in all NFA proposals; and, that SWMUs 146, 148 and 152 should have ground
water monitoring wells, as well as soil vapor wells installed.

NMED issues this public notice on September 20, 2007 to announce the beginning of a 60-day
comment period that will end at 5:00 p.m., November 19, 2007. Any person who wishes to
comment on this action or request a public hearing should submit written or electronic mail (e-
mail) comment(s) with the commenter’s name and address to the respective address below. Only
comments and/or requests received on or before 5:00 p.m., November 19, 2007 will be
considered.



John E. Kieling, Program Manager

Hazardous Waste Bureau - New Mexico Environment Department
2905 Rodeo Park Drive East, Bldg 1

Santa Fe, NM 87505-6303

Ref: Sandia National Laboratories — 28 SWMUs/AOCs

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 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 propose 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., November 19, 2007. The NMED will provide a
thirty (30) day notice of a public hearing, if scheduied.

Any person with a disability requiring assistance or auxiliary aid to participate in this process
should contact Judy Bentley by 10 days prior to the end of the public comment period at the
following address: New Mexico Environment Department, Room N-4030, P.O. Box 26110,1190
St. Francis Drive, Santa Fe, New Mexico 87502-6110, (505) 827-9872. TDD or TDY users
please access Ms. Bentley’s number via the New Mexico Relay Network at 1-800-659-8331.

G. Next Steps

The NMED must ensure that the approved final Permit will be 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.

After consideration of all written public comments received, NMED will issue, or modify and
issue, or disapprove the Permit modification. If NMED modifies the Permit, the Permittees shall
be provided by mail a copy of the modified Permit and a detailed written statement of reasons for
the modifications. The NMED Secretary will make the final Permit decision publicly available
and shall notify the Permittees by certified mail. The Secretary’s decision shall constitute a final
agency decision and may be appealed as provided by the Hazardous Waste Act. All persons on
the mailing list, or that provided written comments, or who requested notification in writing, will
be notified of the final decision by mail.

The final decision will become effective thirty days after service of the decision to the Permittees,
unless a later date is specified or review is requested under the New Mexico Hazardous Waste
Management Regulations, 20.4.1 NMAC, Section 901.E, Hearings.



H. Contact Person for Additional Information
For additional information, contact the following individuals:

John E. Kieling, Program Manager

Hazardous Waste Bureau - New Mexico Environment Department
2905 Rodeo Park Drive East, Bidg 1

Santa Fe, NM 87505-6303

Ref: Sandia National Laboratories — 28 SWMUs/AQOCs

E-mail: john.kieling{@state.nm.us
Telephone: (505) 476-6000

Fax: (505) 476-6030
or
William Moats

Hazardous Waste Bureau - New Mexico Environment Department
5500 San Antonio NE

Albuquerque, NM 87109

Ref: Sandia National Laboratories — 28 SWMUs/AOCs

E-mail: william.moats@state.nm.us

Telephone: (505) 222-9551

Fax: (505) 222-9510
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I. Description of SWMUs/AOCs Proposed for CAC

SWMU 1, Radioactive Waste Landfill and SWMU 3. Chemical Disposal Pits

Site Location

SWMU 1, the Radioactive Waste Landfill (RWL) and SWMU 3, the Chemical Disposal Pits
(CDPs), are located in the eastern portion of Technical Area (TA) -II. The sites together cover
approximately 0.3 acres (Figure 2). SWMUs 1 and 3 have been combined for discussion herein
because the site boundary for SWMU 1 encompasses SWMU 3.

Operational History

From 1949 io 1959, disposal activities were conducted at the RWL and the CDPs. The RWL
consisted of three trenches and three pits. The pits ranged from 10 to 15 feet (ft) wide, varied in
length from 12 to 15 ft and had a maximum depth of 19 ft. The trenches ranged in length from
25 to 50 ft and in width from 5 to 15 ft. The maximum depth was 23 ft. Weapons-related debris
was buried in the unlined earthen trenches and pits. The debris consisted of a heterogeneous
mixture of weapon components, radiation sources and laboratory refuse (gloves, glassware, etc.).
After being filled with the debris, all six disposal cells of the RWL were covered with native soil
and capped with concrete.

The CDPs consisted of several poorly defined earthen pits (disposal cells), which together had a
diameter of approximately 25 ft. The CDPs had a depth of about 15 ft and were located at the
northeast corner of the RWL. Debris in the CDPs included glass bottles containing acids (nitric,
hydrochioric and phosphoric) and plutonium-239. After being filled with the glass bottles, the
CDPs were covered with soil.

The potential constituents of concern (COCs) include metals and radionuclides.
Evaluation of Relevant Information

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

During 1991 to 1994, several nonintrusive investigations were conducted including geophysical
surveys, surface radiological surveys, personnel interviews and a review of historical aerial
photographs. The investigations confirmed the location of the disposal cells and identified the
types of buried debris.

In December 1993, a passive soil-vapor survey was conducted across the eastern half of TA-IL
Soil-vapor collectors were buried for 30 days at a depth of approximately 1 ft below the ground
surface (bgs). After retrieval, the collectors were analyzed at an off-site laboratory. No volatile
organic compounds (VOCs) or semivolatile organic compounds (SVOCs) were detected.

From May to August 1996, a voluntary corrective measure (VCM) was conducted to remediate
the site by excavating the entire SWMU 1 area which includes all of SWMU 3. The resulting
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VCM excavation was 120 ft wide and 220 ft long, with a maximum excavation depth of
approximately 23 ft. The original floor of each disposal cell was left exposed for sampling. The
excavated soil was segregated into two categories according to field screening for radionuclides,
VOCs, HE and visual appearance. The two categories consisted of potentially uncontaminated
soil and potentially contaminated soil. Further laboratory analysis of samples from the piles
determined the final designation. Approximately 400 cubic (cu) yards (yds) of radicactively
contaminated soil were shipped to an off-site waste disposal facility. Approximately 96 cu yds
of weapon debris and solid material were also shipped off site. Approximately 5,000 cu yds of
excavated soil were sampled and stockpiled for later use. At the conclusion of the VCM
excavation, verification surveys (radiation and geophysical) were conducted across the floor and
sidewalls of the excavation. No radioactive or metallic anomalies were detected at that time.

In July and August 1996, prior to backfilling, six composite soil samples were collected as
verification samples from the floors of the disposal cells and analyzed for radionuclides and
metals. The sampling depths ranged from 15 to 23 ft bgs. Metals and radionuclides were
detected above background values. Because these were composite samples, the results were not
used in the risk assessments.

In November 1999, six discrete soil samples were collected from the floors of the disposal cells
at depths ranging from 15 to 23 ft bgs. Samples were analyzed for cadmium, mercury and silver
by an off-site laboratory and for radionuclides by on- and off-site laboratories. There was a
detection of mercury that exceeded the background value. The radionuclides plutonium-238 and
phitonium-239/240 were detected but there are no background levels calculated for plutonium
isotopes. Tritium was detected at activities exceeding the background level. The minimum
detectable activities (MDAs) for uranium-235 exceeded background levels. Despite the above-
background activity results, no additional soil removal was deemed necessary, as the analytical
results met ER Project risk criteria.

In 2000, consolidation (combining) of the soil piles into fewer piles was conducted in
preparation for the backfilling operation. Extensive soil sampling was conducted in 1997, prior
to consolidation, and after consolidation in 2000 through 2003. Soil samples were analyzed for
radionuclides (by alpha and gamma spectroscopy), isotopic plutonium, tritium, and RCRA
metals plus beryllium, nickel and total uranium. Elevated levels of metals (arsenic, barium,
cadmium, chromium, lead, mercury, selenium, silver and uranjum) and radionuclides (cesium-
137, tritium, plutonium-238, plutonium-239/240, thorium-232, uranium-235 and uranium-238)
were detected. Analytical results and risk assessments showed that the “slightly contaminated™
soil piles would be suitable as backfill material if a layer at least 5 ft thick of “clean” soil was
used to cover the piles.

11
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During May to June 2003, an “over-excavation” trench approximately 25 ft wide, 200 ft long and
approximately 20 ft deep was dug immediately west of the VCM excavation. The soil was
analyzed for isotopic plutonium, tritium and RCRA metals plus beryllium, nickel and total
uranium. Thete were detections of plutonium-238 and plutonium-239/240. Tritium had
activities above the background level. Four metals (arsenic, barium, mercury and silver) were
detected at concentrations above background values. This soil was also referred to as “clean”
soil and was later used to cover the “slightly contaminated” soil.

In June and July 2003, the VCM excavation and the adjacent over-excavation trench were
backfilled to the original (pre-VCM) ground elevation. Backfill plans designated 17 lifts of soil
utilizing the “slightly contaminated” and the “clean” soil piles. Sampling results determined
which soil pile was used for each of the 17 lifts. The deepest lifts (10 to 20 ft bgs) contained
slightly elevated concentrations of metals and radionuclides. The uppermost lifts (0 to 10 ft bgs)
were composed of “clean” soils from the over-excavated trench and from outside of known soil
contamination areas (the RWL slope and TA-II bunkers).

In November 2003, final verification soil samples were collected from the restored ground
surface and analyzed for radionuclides and metals. There were several detections of plutonium-
238 and plutonium-239/240. A detection of cesium-137 exceeded the background value and four
detections of tritium exceeded the background value. A detection of barium and two detections
of mercury exceeded the background values.

During January to March 2004, comprehensive walkover radiation surveys were conducted
across the restored ground surface. A few small radioactive anomalies (uranium and plutonium)
were identified and removed.

A risk screening assessment was performed to evaluate the potential for adverse health effects
for industrial and residential land-use scenarios.

The maximum concentration value for lead was 81.7 J milligrams (mg)/kilogram (kg). The EPA
intentionally does not provide any human health toxicological data on lead; therefore, no risk
parameter values could be calculated. Department requirements for lead screening
concentrations for construction and industrial land-use scenarios are 750 and 1,500 mg/kg,
respectively. The Department’s accepted value for residential land-use scenario is 400 mg/kg.
The maximum concentration for lead at this site is less than all the screening values.

The risk screening assessment for the remaining nonradiological COCs indicated that, for the
industrial land-use scenario, the total human health hazard index (HI) and the estimated excess
cancer risks meet Department requirements (Table 2). However, both the total HI and excess
cancer risks are unacceptable for the residential land-use scenario (Table 2). The substitution of
the UCL value for arsenic yielded a total HI that is barely acceptable for a residential land-use
scenario.

The human health incremental total effective dose equivalent (TEDE) for radiological

constituents using an industrial land-use scenario with a 5-ft layer of “clean” soil over the
contaminated soil (using the maximum reported activity) was 2.9E-2 millirem (mrem)/year (yr),
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which is below the EPA numerical guideline of 15 mrem/yr. The human heaith incremental
TEDE for an industrial land-use scenario for direct contact with “clean” soil 0 to 5 ft bgs is 8.3E-
1 mrem/yr, which is below the EPA numerical guideline of 15 mrem/yr. The incremental TEDE
for a residential land-use scenario that results from a complete loss of institutional control is

15.2 mrem/yr, with an associated risk of 5.1E-5. However, the associated cancer risk of 5.1E-5
exceeds the acceptable risk value of 1.0E-5 for residential land use and complete loss of
institutional control.

Ecological risks associated with SWMUs 1 and 3 were estimated through a screening assessment
that incorporated site-specific information when available. Predicted risks to ecological
receptors are based upon cxposures to constituents of potential ecological concern (COPECs)
calculated from the maximum measured COPEC concentrations and other conservative
assumptions. Predicted risks from exposure to arsenic, barium, cadmium, total chromium and
lead were estimated using these maximum detected values. Potential risks associated with
mercury were limited to the burrowing owl under the assumptions that all mercury is in organic
form and that the area use factor for the owl is 1. The use of a more realistic area use factor for
this receptor is sufficient to reduce the hazard quotient (HQ) to less than unity regardiess of the
form of mercury present. Based upon this final analysis, ecological risks associated with
SWMUs 1 and 3 are expected to be low.

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

Basis for Determination
SWMUs 1 and 3 have 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.

Table 2
Risk Assessment Values for SWMUs 1 and 3 Nonradiological COCs
Maximum Industrial Land-Use Residentia] Land-Use
Concentration/TJCL Scenario® Scenario®
(All Samples) Hazard | Cancer Hazard Cancer
CoC {mg/kg) Index Risk Index Risk

Arsenic 6.99/3.40 0.03 4E-6 | 0.32/Below Background | 2E-5/Below Background
Barium 479 0.01 0.09
Cadmium 6.7 0.01 2E-9 0.17 SE-9
Chromium IIT 19.2 0.01 4E-8 .09 9E-8
Mercury 7.8 0.03 0.34
Selenium 2.0 0.00 0.01
Silver 1.95 0.00 0.01
Uranium 58.6 0.02 0.25

Total 0.10 4E-6 1.28/0.96 2E-5/9E-8

AEPA 1989.
Bold values represent UCLs and calculations with UCLs.
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COC = Constituent of concern.

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

SWMU = Solid Waste Management Unit.

UCL = Upper Confidence Limit.

SWMU 45. Liguid Discharge

Site Location

SWMU 45, Liquid Discharge, is located at the northeast corner of TA-IV and covers
approximatety 0.8 acres on the northern rim of Tijeras Arroyo. The site is located on U.S. Air
Force land withdrawn from the USFS and permitted to the DOE.

Operational History

Tn February 1985, an SNL/NM employee observed a discharge of brownish water from an
unmarked water truck to the ground surface. The type of water was not known. No hazardous
chemicals or materials are known to have been disposed of at SWMU 45.

Potential COCs include metals, high explosive (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 1993, soil sampling was conducted at a sewer-line trench located in the northern part of
SWMU 45. The corresponding analytical results were presented in the SWMU 45 CAC
Proposal, but were later determined to be applicable to another site, SWMU 483.

In 1994, the ground surface at SWMU 45 was surveyed for unexploded ordnance, HE and
radioactive materials; no anomalies were detected. Historical aerial photographs were also
reviewed. During the time when the discharge occurred, the SWMU 45 area was used as a
temporary storage (borrow) area for construction-related soil. For reporting purposes, the
borrow area was named the Liquid Discharge Area. A separate, shallow trench shown in the
aerial photographs was named the Area A Pit.

In May 1995, a passive soil-vapor survey was conducted across SWMU 45 for scoping purposes.
Twenty-one collectors were buried for 14 days at a depth of approximately 1 ft bgs. After
retrieval, the collectors were analyzed at an off-site laboratory. Low levels of trichloroethene
(TCE), tetrachloroethene (PCE), and benzene, toluene, ethylbenzene, and xylene (BTEX) were
detected. No SVOCs were detected.

In May 1995, a geophysical survey was conducted across SWMU 45. Three buried magnetic
anomalies were identified.
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In June 1995, scoping soil samples were collected from hand-augured boreholes to 1.5 ft bgs at
the Liquid Discharge Area. The samples were analyzed for VOCs, RCRA metals and
radionuclides. Three VOCs were detected at low concentrations (J qualified). One metal,
barium, was above the Department-approved background level. Except for lead, the other metals
had method detection limits (MDLs) that were above background levels.

In October 1995, the three magnetic anomalies were excavated from two trenches dug to depths
of 4 and 6 ft bgs. The buried material was found in a debris layer at approximately 3 ft bgs that
consisted of nonhazardous scrap metal and concrete rubble. Soil samples were collected below
the debris layer at 3 ft bgs using a backhoe bucket. The soil samples were analyzed for VOCs,
RCRA metals and radionuclides (one sample only) by on- and off-site laboratories. Off-site
laboratory results revealed two metals, barium and lead, above background levels. Some of the
other metals had MDLs that were above background levels.

In October 1995, soil samples were collected from 10 locations at the surface and at 1.5 ft bgs at
the Liquid Discharge Area. Samples were analyzed at on- and off-site laboratories for VOCs,
RCRA metals and radionuclides (two samples only). Off-site laboratory results revealed five
metals (arsenic, barium, cadmium, lead and mercury) exceeded background values and the MDL
for uranium-235 exceeded the background activity level for one sample. In October 1995, two
boreholes were advanced to investigate the Area A Pit (Figure 3). Soil samples were collected to
14 ft bgs. Samples were anatyzed for VOCs, RCRA metals and radionuclides by on- and off-site
laboratories. Off-site laboratory results revealed arsenic concentrations that exceeded the
background levels. Some of the other metals had MDLs that were above background levels.

In November 2003, a comprehensive review of historical aerial photographs was conducted. The
Area A Pit was determined to be where an Army tank had been parked for security purposes in
the late 1950s and early 1960s. The Area A Pit was filled with soil prior to 1964. In November
2003, historical records were reviewed and they revealed that the 1985 water discharge most
likely occurred at the western end of the nearby SWMU 229 outfall ditch. Two sampling events
(September 1994 and March 2001) were conducted at the SWMU 229 outfall ditch. The
September 1994 soil samples were collected at the western end of the ditch to a maximum depth
of 3 ft bgs. The samples were analyzed for VOCs, SVOCs, metals and radionuclides by on- and
off-site laboratories. Off-site laboratory results revealed five metals (antimony, arsenic, barium,
cadmium and lead) that had concentrations exceeding background values. Two VOCs and eight
SVOCs were reported at low concentrations (J qualified). The MDA for cesium-137 exceeded
the background activity. The March 2001, soil samples were also collected at the western end of
the SWMU 229 outfall ditch to a maximum sampling depth of 19 ft bgs. One metal, barium, had
a conceniration that exceeded the Department-approved background level.

In February 2004, two locations at the SWMU 45 Area A pit were sampled (Figure 3). A
Geoprobe™ rig was used to collect soil samples to a depth of 10 ft bgs. The soil samples were
analyzed for metals, VOCs, SVOCs and radionuclides by an off-site laboratory. One metal,
barium, exceeded the background value. Two VOCs and two SVOCs were reported at low
concentrations.
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A risk screening assessment was performed to evaluate the potential for adverse health effects
for industrial and residential land-use scenarios. For the industrial land-use scenario, the total
human health Hls and the estimated excess cancer risks meet Department requirements (Table
3). However, both the HI and estimated excess cancer risk are unacceptable for the residential
land-use scenario (Table 3).

In this case, average concentrations are considered more representative of actual site conditions.
Using the UCL of the mean concentrations for the main contributors to excess cancer risk and
hazards (antimony [5.35 mg/kg] and arsenic [5.43 mg/kg]) reduced the total HI and estimated
excess cancer risk for a residential land-use scenarie to 0.56 and 1.59E-5, respectively. The
estimated excess cancer risk is still unacceptable for the residential land-use scenario.

For the radiological COCs (tritium) a total effective dose equivalent (TEDE) was calculated that
results in a TEDE of 2.0E-4 millirem (mrem)/year (yr). A TEDE of 15 mrem/yr is appropriate
for an industrial land-use scenario. The estimated excess cancer risk is 6.0E-9.

Tabie 3

Risk Assessment Values for SWMU 45 Nonradiological COCs

Maximum Industrial Land-Use Residential Land-Use
Concentration/UCL Scenario® Scenario®
(All Samples) Hazard Cancer Hazard Cancer
COoC {meg/ke) Index Risk Index Risk
Inorganic
Antimony 17/5.35 0.04 0.56/0.18
Arsenic 11/5.43 0.04 7E-6 0.51/0.25 3E-5/1E-5
Barium 280 0.00 0.05
Cadmium 24 0.00 8E-10 0.06 2E-9
Chromium VI 0.1b 0.00 1E-10 0.00 2E-10
Mercury 2,19 0.00 0.00
Selenium 5b 0.00 0.02
Organic
2-Butanone 0.006J 0.00 0.00
Acetone 0.009 ] 0.00 0.00
Benzo(a)anthracene 0.0717] 0.00 3E-8 0.00 1E-7
Benzo{a)pyrene 0.092 ) 0.00 4E-7 0.00 1E-6
Benzo(b)fluoranthene 0.16J 0.00 8E-8 0.00 3E-7
Bis(2-ethyihexyl) phthalate 0.171] 0.00 9E-10 0.00 4E-9
Chrysene 0.12) 0.00 6E-10 0.00 2E-9
Di-n-butyl phthalate 0.181J 0.00 0.00
Fluoranthene 0.23] 0.00 0.00
Methylene chloride 0.00111J 0.00 6E-11 0.00 1E-10
Phenanthrene 0.18J 0.00 0.00
Pyrene 02817 0.00 0.00
Total 0.08 TE-6 1.20/0.56 3IE-5/1.59E-5
aEPA 1989.
bNondetected concentration (concentration listed is one-half of the maximum detection limit, used for a conservative
risk assessinent).
Bold values represent UCLs and calculations with UCLs.
COC = Constituent of concern.
EPA  =1U.S. Environmental Protection Agency.
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J = Estimated concentration.
mg/kg = Milligram(s) per kilogram.
SWMU = Solid Waste Management Unit,
UCL  =Upper Confidence Limit.

Ecological risks associated with SWMU 45 were estimated through a risk assessment that
incorporated site-specific information when available. Initial predictions of potential risk to
plants from exposure to several metals were 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.
Predictions of potential risk to the deer mice from exposures to antimony, arsenic, barium,
mercury and selenium are also attributable to conservative exposure assumptions. For the
burrowing owl, the initial prediction of risk from exposure to mercury and bis(2-ethylhexyl)
phthalate is attributed to the assumption of 100 percent area use by this receptor. A more
realistic assumption of area use for this receptor resulted in HQs of only 0.69 and 0.025,
respectively. The very small size of this site (0.78 acre) also limits the potential for significant
risk to ecological receptors at this site, particularly at the population or community levels. Based
upon this final analysis, the potential for ecological risks associated with SWMU 45 is expected
to be low.

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

Basis for Determination
SWMU 45 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).
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SWMU 78, Gas Cvlinder Disposal Pit

Site Location

SWMU 78, the Gas Cylinder Disposal Pit (GCDP), occupied an 80- by 180-ft arca
(approximately 0.3 acres) in the southeast portion of TA-III.

Operational History

The pit was used from 1963 to 1984 to dispose of reactive chemicals and metals, as well as
flammable, oxidizing, toxic and reactive gases in their original containers. The original depth of
the pit is not known, but prior to the VCM, the pit floor was approximately 10 ft bgs. The pit
floor was uneven with several mounds that were formed during past disposal activities.

The COCs for the site have been identified as VOCs, SVOCs, metals, HE compounds and
radionuclides.

Evaluation of Relevant Information

A VCM was performed at SWMU 78 in order to assess the contents of the GCDP and to
excavate, remove, identify, segregate and dispose of those contents. The VCM was execuied in
three phases. In Phase I of the VCM, nonintrusive site assessment activities were conducted,
including analysis of aerial photographs and identification of buried objects (geophysical survey)
and radiological hazards (radiological survey). Based on the results of the nonintrusive surveys,
the GCDP was divided into five separate areas. In Phase IT of the VCM, the GCDP contents
were removed, examined and segregated and the COCs were identified. In Phase III, the gas
cylinders were characterized, the excavation was backfilled and confirmatory soil samples were
collected.

The waste stream produced by the VCM in Phase II included the following.

450 gas cylinders (97 of which were intact)

1,120 pounds (Ibs) of thermal batteries

5 1bs lithium metal

6.5 Tbs rubidium metal

8,618 1bs scrap metal

560 lbs scrap wood

270 cu yds chromium-contaminated soil

89 cu yds thorium-contaminated soil (originally estimated to be 140 cu yds).

As part of the VCM, approximately 1,200 cu yds of soil were removed from the excavation,
sampled and returned as clean backfill material. Final dimensions of the excavation were
approximately 80 ft by 180 ft, with an average depth of 15 ft. Additional backfill material was
brought in from two other SNL/NM locations. The imported backfill material was sampled for
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VOCs, SVOCs, HE compounds and RCRA metals plus beryllium. Beryllium exceeded the
background levelin one sample. There were detections of two VOCs and eight SVOCs above
MDLs (all were I qualified). There were no detections of any HE compounds.

In March 1995, following backfill activities, a total of seven boreholes (Figure 4) were advanced
within the GCDP boundary for the collection of confirmatory soil samples. Samples were
collected from 15-16 ft bgs and 19-20 ft bgs. Samples were analyzed for VOCs, SVOCs, HE
compounds and RCRA metals at an off-site laboratory and for radionuclides at an on-site
laboratory. Off-site laboratory results revealed four metals (arsenic, chromium, lead and silver)
at concentrations exceeding background values. Two VOCs and one SVOC were detected at
very low levels (all were J qualified). No HE compounds were detected. No detectable activities
for uranium-235 and uranium-238 were reported; however, the MDAs exceeded the background
activity. Thorium-232 was detected above the background aciivity.

The surface of SWMU 78 was used as a staging area for activities at the Chemical Waste Landfill
(CWL) from 1999 to 2003. In order to achieve closure of the CWL Site Operational Boundary,
the area was sctaped and confirmatory soil samples were collected in 2001 and 2003. Soil
samples were analyzed for VOCs, SVOCs, polychlorinated biphenyl (PCBs), RCRA metals plus
chromium V1, copper and nickel. All results for VOCs, SVOCs, PCBs, metals and radionuclides
passed CWL risk criteria. Analytical laboratory results from these samples were included in the
risk assessment for SWMU 78.

At the request of the Department, additional work was conducted to confirm that the GCDP
VCM was successful in the cleanup of the site. A follow-up geophysical survey was conducted
in May 2003 that included both the area within the GCDP and that beyond the GCDP boundary
but within the site boundary. A few, small near-surface metallic objects were detected in and
around the GCDP. A single, somewhat larger object, buried at a depth of approximately 3 ft bgs,
was detected within the backfill material. This item was excavated and scanned for gamma
radiation. The metallic item was not readily identifiable, but appeared to be a cover or lid. No
radionuclide activities above background activities were detected. In May and June 2003,
confirmatory soil samples were collected with a Geoprobe™ (Figure 4). Thirty-five soil samples
were collected from a range of depths selected to ensure that soil data were obtained from three
areas: backfill materials, areas outside and along the edges of the pit and undisturbed soil beneath
the excavated area. Maximum sample depths were 21 ft below the graded site surface. Samples
were analyzed for VOCs, SVOCs, RCRA metals plus beryllium and thorium and radionuclides
by gamma spectroscopy. There were three VOCs and 18 SVOCs detected above MDLs (many J
qualified). Four metals (arsenic, chromium, lead and mercury) exceeded background levels.

No radionuclides were detected above background activities, but all the MDA values for
uranium-235 exceeded the background activity.

A risk screening assessment was performed to evaluate the potential for adverse health effects
for industrial and residential land-use scenarios.

PCBs (stemming from sampling activities at the CWL) were eliminated from consideration in
the human health risk assessment because the maximum concentration for total PCBs was
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0.7198 mg/kg, which is less than the Department and EPA screening level of 1 mg/kg (Title 40,
Code of Federal Regulations, Part 761).

Lead was also eliminated from consideration in the human health risk assessment because the
maximum conceniration of 388 mg/kg was less than the Department accepted value for a
residential land-use scenario of 400 mg/kg and less than the accepted values for construction and
industrial land-use scenarios of 750 and 1,500 mg/kg, respectively.

For the industrial land-use sceﬁario, the total HI and the estimated excess cancer risk meet
Department requirements (Table 4). However, both the total human health HI and excess cancer
risk are unacceptable for the residential land-use scenario (Table 4).

Though both the HI and estimated excess cancer risk are unacceptable for the residential land-
use scenario, maximum concentrations were used in the risk calculation. Using the UCL of the
average concentrations for the main contributors [arsenic, mercury and benzo(a)pyrene] to
excess cancer risk, the total HI and estimated excess cancer risk are reduced to 0.23 and 6E-6,
respectively. Thus, using concentrations in the risk calculations that more accurately depict site
conditions, the total HI and estimated excess cancer risk meet Department requirements.

For the radiological COCs (thorium-232, uranium-235 and uranium-238) a total effective dose
equivalent (TEDE) was calculated that results in a TEDE of 4.5E+0 millirem (mrem)/year (yr).
The estimated excess cancer risk is 4.7E-6.

Ecological risks associated with SWMU 78 were estimated through a risk assessment that
incorporates site-specific information when available. The potential for risk to ecological
receptors was initially quantified by the calculation of HQs; however, analysis of the
uncertainties associated with these predicted values indicate that they are more likely to
overestimate actual risk rather than underestimate it. Initial predictions of potential risk to plants
(i.e., HQs exceeding unity) from exposure o total chromium, chromium VI, lead, mercury and
selenium were 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 and toxicity benchmarks. With
the exceptions of mercury and total PCBs, initial predictions of potential risk to the omnivorous
and insectivorous deer mice are accounted for by the use of the maximum measured soil
concentrations as the exposure point concentrations. In the case of mercury, predicted risk is
limited to the highly conservative assumption that all mercury at this site is in organic form. For
PCBs, predictions of risk are attributable to the conservative use of aroclor-1254 as the surrogate
for evaluating risk from total PCBs (i.c., the sum of all aroclors), and conservative exposure
assumptions, such as the assumed dietary composition of the deer mouse. For the burrowing
owl, the initial predictions of risk from exposure to mercury and bis(2-ethylhexyl) phthalate are
attributable to the assumption of 100 percent area use by this receptor. A more realistic
assumption of area use for this receptor (approximately 0.9 percent) resulted in HQs less than
unity for bis(2-cthylhexyl) phthalate and for mercury when assumed to be in inorganic form, and
very near unity (HQ = 1.1) for mercury when assumed to be entirely in organic form. The very
small size of this site (0.33 acre) also limits the potential for significant risk to ecological
receptors at this site, particularly at the population or community levels. Based upon this final
analysis, the potential for ecological risks associated with SWMU 78 is expected to be low.
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n conclusion, human health and ecological risks are acceptable under a residential land-use
scenario.

Basis for Determination
SWMU 78 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 4

Risk Assessment Values for SWMU 78 Nonradiological COCs

Maximum Industrial Land-Use Residential Land-Use
Concentration/UCL Scenario® Scenario?
(All Samples) Hazard Cancer Hazard Cancer
CoC (mg/kg) Index Risk Index Risk
Inorganic
Arsemnic 15.9 1/4.10 0.06 1E-5 0.73/ 4E-5/
Barium 202 0.00 0.04
Beryllium 0.69 0.00 3E-10 0.00 6E-10
Cadmium 1.97 0.00 6E-10 0.05 1E-9
Chromium 181 0.00 0.00
Chromium VI 4591 0.00 1E-8 0.02 2E-8
Copper 5751 0.00 0.02
Mercury 8.48/1.39 0.03 0.37/0.06
Nickel 15 0.00 0.01
Selenium 1.58 0.00 0.00
Silver 27 0.00 0.01
Organic
Acenaphthene 0.33 0.00 0.00
Acetone 0.0084° 0.00 0.00
Anthracene 0.754 0.00 0.00
Benzo{a)anthracene 0.425 0.00 2E-7 0.00 7E-7
Benzo{a)pyrene 0.176/0.083 0.00 8E-7 0.00/0.00 3E-6/1E-6
Benzo(b)fluoranthene 0.279 0.00 1E-7 0.00 5E-7
Benzo(ghi)perylene 0.165¢ 0.00 8E-7 0.00 3E-6
Benzo(k)fluoranthene 0.218 0.00 1E-§ 0.00 4E-8
Bromoform 0.00312 0.00 1E-11 0.00 S5E-11
Butanone, 2- 0.00735 0.00 0.00
Carbazole 0.2441] 0.00 2E-9 (.00 BE-G
Chloroform 0.0025¢ 0.00 SE-9 0.01 1E-§
Chrysene 0.616 0.00 3E-$ 0.00 9E-9
Dibenzofuran 0.165¢ 0.00 0.00
Dibromochloromethane 0.0025¢ 0.00 8E-11 0.00 3E-10
1,2-Dichlorohenzene 0.25] 0.00 0.00
Di-n-octyl phthalate 0.2231 0.00 0.00
bis(2-Ethythexyl) phthalate 4.36 0.00 2E-8 0.00 1E-7
Fluoranthene 2.65 0.00 0.00
Fluorene 0.231 0.00 0.00
Hexachlorobenzene 0.165° 0.00 2E-7 0.00 SE-7
Indeno(1,2,3-c,d)pyrene 0.163° 0.00 8E-8 0.00 3E-7
Methylene chloride 0.00251] 0.00 2E-8 0.00 3E-8
Phenanthrene 2.51 0.00 0.00
Pyrene 1.9] 0.00 0.00
Tetrachloroethene 0.0025¢ 0.00 7E-10 0.00 2E-9
Toluene 0.00446 0.00 0.00
Trichloroethene 0.0025°¢ 0.00 3E-8 0.00 6E-8
2,4.5-Trichlorophenold 0.8¢ 0.00 4E-8 0.00 2E-7
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) Table 4 (Concluded)
Risk Assessment Values for SWMU 78 Nonradiological COCs

Maximum Industrial Land-Use Residential Land-Use
Concentration/UCL Scenario? Scenario?
(All Samples) Hazard Cancer Hazard Cancer
CoC (mg/kg) Index Risk Index Risk
Xylene 0.0025° 0.00 0.00
Total 0.1 1E-5 1.26/0.23 5E-5/6E-6
2EPA 1989,

bUCL value is less than the background value eliminating COC from further evaluation.

¢ Nondetected concentration (concentration Hsted is one-half of the maximum detection limit which 1s used for a
congervative risk assessment).

dpentachlorophenol used as a surrogate.

Bold values represent UCLs and calculations with UCLs.
COC = Constituent of concern.

EPA 1.S. Environmental Protection Agency.

J Concentration was qualified as an estimated value.
mg/kg = Milligram(s) per kilogram.

SWMU = Solid Waste Management Unit.

UCL = Upper Confidence Limit.

SWMU 137. Building 6540/6542 Septic Svstem

Site Location

SWMU 137, the Buildings 6540/6542 Sepiic System at SNL/NM, is located in TA-III on
federally owned land controlled by KAFB and permitted to the DOE. SWMU 137 consists of
two abandoned septic systems. A northern system consisted of a steel septic tank that discharged
to a drainfield with six, 50-ft-long drain lines and a southern system consisted of a cast concrete
septic tank that discharged to a drainfield with 12, 70-ft-long drain lines (Figure 5).

Operational History

Available information indicates that Building 6540 was constructed in 1954 and Building 6542
was constructed in 1956; it is assumed that the northern septic system was constructed about
1954. Sometime after 1975, the northern system was abandoned and the larger southern system
was installed. In 1991, septic system discharges were routed to the City of Albuquerque (COA)
sanitary sewer system. The southern septic system line was disconnected and capped, and the
system was abandoned in place concurrent with this change. The northern steel septic tank was
excavated and found to be in a much degraded condition, and the remains of this tank were
removed on October 18, 1995. Waste in the southern (newer) septic tank was removed in early
January 1996. The empty and decontaminated septic tank was backfilled with clean, native soil
in accordance with 20.7.3.410 NMAC on January 26, 1996.

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

Five different assessment investigations have been conducted at this site. In 1992, 1994 and
1995, waste characterization samples were collected from the north system septic tank and in
1992 and 1994, waste characterization samples were collected from the south system septic tank
(Tnvestigation 1). Soil sampling at SWMU 137 was conducted in 1990, 1994 and 1995
(Investigation 2). Two geophysical surveys using Geonics™ Model EM-31 and EM-38 ground
conductivity meters were performed at the site in June 1994 (Investigation 3). In May and June
1994, a passive soil-vapor survey was conducted to identify potential releases of VOCs and
SVOCs in the soil in the two drainfield areas (Investigation 4). In 2003, a soil-vapor monitoring
well was installed and sampled (Investigation 5). These investigations are discussed in the
following sections.

Investigation 1—Septic Tank Sampling

A sludge sample was collected from the north system septic tank in August 1992 and was

analyzed for selected radionuclide constituents. Low activity levels of several radionuclide

constituents were detected in the material. Although not specifically stated in the report, it is

apparent that no liquid was present in the tank at the time of sampling because the analytical

summary table for the north tank sludge sample shows that a tritium analysis was not performed
_because the sample was dry.

A second round of dry sludge/soil samples were collected for waste characterization purposes in
June 1994; no liquid was present in the tank at the time of sampling. The sludge/soil samples
were analyzed for VOCs, SVOCs, RCRA metals, hexavalent chromium and cyanide. Low
concentrations of one (1) VOC and 12 SVOC compounds were identified in the material. All
eight RCRA metals (inchuding 371 mg/kg of silver) were detected in the total metals analysis of
the sludge/soil, but only two of the eight metals (barium and cadmium) were detected in the
TCLP-derived leachate from the material. Hexavalent chromium and cyanide were not detected
in the material.

A third set of waste characterization samples was collected from the bottom of the north system
tank in October 1995 when the tank was removed from the ground. The dry sludge consisted of
a 2-inch thick layer of decomposed humus-like material mixed with dirt from around the tank.
These dry sludge samples were analyzed for isotopic uranium and tritium by a commercial
laboratory, and were also screened for other radionuclides by SNL/NM in-house gamma
spectroscopy. Tritium was not detected, and anomalous activity levels of isotopic uranium or
other radionuclides were not identified in the material relative to the radionuclide background
activity levels for SNL/NM soils.

A sludge sample was collected from the south system septic tank in August 1992 and was

analyzed for selected radionuclide constituents. No liquid sample was collected at this time.
Low activity levels of several radionuclide constituents were detected in the sludge.
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A second round of both liquid and sludge samples were collected from the south sysiem for
waste characterization purposes in June 1994. They were anatyzed for VOCs, SVOCs (sludge
sample only), RCRA total and TCLP (sludge sample only) metals, hexavalent chromium,
cyanide, isotopic uranium, tritium (liquid sample only) and gamma spectroscopy radionuclides.
Low concenirations of several VOC and SVOC compounds were identified in the liquid and/or
sludge. A number of RCRA total metals were identified in the liquid and sludge (including

372 mg/kg of silver in the sludge), but only two out of eight of these metals (barium and silver)
were detected in the TCLP-derived leachate from the sludge. Hexavalent chromium and cyanide
were not detected in the liquid or sludge. Very low levels of isotopic uranium and several other
radionuclides detected by gamma spectroscopy were found in the material. In addition,

440 picocuries (pCi)/liter (L) of tritium was detected in the liquid septage fraction, and was
considered to be representative of the liquid sludge fraction.

Investigation 2—Soil Sampling

In November 1990, construction activities for the COA sanitary sewer extension into TA-III
were taking place west of Building 6540/6542. These activities included digging a trench for the
new sewer line that intercepted the western end of the SWMU 137 south system drainfield,
cutting through and exposing the western ends of the 12 drainlines in this drainfield.

While the trench was open, soil samples were collected from immediately around and beneath 11
of the 12 exposed drainlines. Six soil samples were collected from along the six northern
drainlines, and five samples were collected from along the six southern lines. An aliquot of soil
from each of the six discrete samples from the northern part of the drainfield were then
composited into one sample (composite #1), and aliquots of soil from each of the five discrete
samples from the southern portion of the drainfield were composited into a second composite
sample (composite #2). These two composite samples were analyzed for SVOC compounds and
RCRA total metals.

No SVOC compounds or anomalous concentrations of any of the eight metals were identified in
composite sample #1 from the northern part of the drainfield. Composite soil sample #2 from
the southern part of the drainfield contained only one SVOC compound (diethy! phthalate at

0.5 mg/kg) and also contained 191 mg/kg of silver. As a result of the relatively high silver
concentration in composite sample #2, the five individual samples from which the composite was
taken were each analyzed for silver.

A backhoe was used in September 1994 to determine the precise location, dimensions and
drainline depths of the two ER Site 137 drainfields. Once the drainfields were located, soil
samples were collected in November and December 1994 from boreholes in each of the two
drainfields, and from either side of the two septic tanks at this site.

Soil samples were collected from one boring on either side of and within 1 ft of the outside of
each of the two septic tanks. Samples were also collected from six borings located next to and
near the ends of alternating north system drainfield lateral lines, and from 18 locations near each
end and at the midpoint of alternating south drainfield system drainfines (Figure 5). The septic
tank boring samples were collected from one interval in each borehole starting at the outside
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bottom of the tank, which was 9 ft bgs for the north system tank, and 11 ft bgs for the south
system tank. For drainfield borings, samples were collected from two intervals in each borehole.
The top of the north system shallow interval started at the bottom of the drain line trenches
(average of 5 ft bgs), and the lower (deep) interval started at 10 ft below the top of the upper
interval, or 15 ft bgs. For the south system drainfield, the shallow interval started at the bottom
of the drainline trenches at 7 ft bgs, and the deep sampling interval started at 10 ft below the
upper interval, or 17 ft bgs.

Soil samples collected next to the septic tanks and in the drainfields were analyzed for VOCs,
SVOCs, cyanide, RCRA metals, hexavalent chromium and cyanide by an off-site commercial
Jaboratory. Also composite samples were collected from shallow and deep sampling intervals in
both the north and south system drainfields and analyzed by an off-site commercial laboratory
for isotopic uranium and tritium. They were also screened for other radionuclides using
SNL/NM in-house gamma spectroscopy.

A final set of soil samples was collected from directly beneath the north system septic tank when
it was removed from the ground on October 18, 1995. These samples were collected to
determine if significant concentrations of COCs had leaked into surrounding soils from the
degraded tank. They were analyzed for VOCs, SVOCs, RCRA metals, hexavalent chromium,
isotopic uranium and tritium, and were screened for other radionuclides using SNL/NM in-house
gamima speciroscopy.

Arsenic, barium, total chromium and silver were detected in some SWMU 137 soil samples at
concentrations greater than Department-approved background concentrations for these metals.

Silver was detected at a concentration of 2.4 mg/kg in the October 1995 soil sample from
beneath the north septic tank, and was not detected in two samples collected in 1994 from either
side of the same tank. Siltver was detected in 11 of the 13 soil samples from the north system
drainfield at concentrations ranging from 0.41 to 39.5 mg/kg. Eight of the 11 samples contained
silver above the background concentration. Silver was not detected in the two samples collected
in 1994 from either side of the south tank. Forty soil samples were collected from shallow and
deep intervals in the south drainfield in 1994, and silver was detected in 18 of the 40 samples up
to a concentration of 40.9 mg/kg. Also, as described above, the composite sample collected in
1990 from the southern part of the south drainfield, and three of the five discrete samples from
the southern part of the drainfield contained silver between 1 and 400 mg/kg; the other two
discrete samples contained 1,170 and 920 mg/kg of silver.

No barium concentrations were detected above the background concentration in any of the 16
north system soil samples. Barium above the background concentration was detected in 3 of the
44 south system soil samples. No chromium concentrations were detected above the background
concentration in any of the 16 north system soil samples. Chromium above the background
concentration was detected in 2 of the 44 south system soil samples. Only one (1) sample had a
concentration of arsenic above the background concentration.

Five SVOCs [2-4-dichlorophenol, bis (2-ethylhexyl) phthalate, diethyphthalate, methyl isobutyl
ketone and di-n-butylphthalate] and three VOCs (acetone, methylene chloride and toluene) were
detected in the soil samples. Cyanide was also detected in one of the soil samples.
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Investigation 3—Geophysical Surveys

Two geophysical surveys using Geonics™ Model EM-31 and EM-38 ground conductivity
meters were performed at the site in June 1994, and two areas of low conductivity (indicating
possible areas of disturbed soils) were identified in the suspected areas of the two ER Site 137
drainfields. Geophysical techniques were not used to precisely determine the drainfield
locations; actual locations of the two drainfields (Figure 5) were later determined using a
backhoe.

Investigation 4—Passive Soil-Gas Survey

A passive soil-gas survey conducted in the two drainfield arcas in May and June 1994 used
PETREX™ sampling tubes to identify potential releases of VOCs and SVOCs from the
drainfield. Fourteen PETREX™ tube samplers were placed in a grid pattern that covered the
north drainfield area, and 22 samplers were placed in a grid pattern that covered the south
drainfield area at this site. Significant concentrations of PCE or TCE were not detected in soil
gas at any of the 36 PETREX™ sampling locations at this site. BTEX and/or aliphatic
compounds at potentially detectable concentrations were identified at 1 of the 14 north drainfield
locations. However, except for trace levels of contaminants, VOCs and SVOCs were not
detected in the north drainfield shallow and deep-interval soil samples collected from the two
nearest boreholes, which were within 18 and 25 ft of the PETREX™ location with the BTEX
and aliphatic compounds with potentially detectable concentrations.

Potentially detectable BTEX and/or aliphatic compounds were also identified at 1 of the 22 south
drainfield sampling locations. Again, VOCs and SVOCs were not detected in shallow or deep
interval soil samples collected from a borehole within about 7 ft of this PETREX™ location, or
in any of the other south drainfield soil samples.

Investigation S—Active Soil-Vapor Sampling

In May 2003, as part of the Drain and Septic Systems (DSS) investigation, a Flexible Liner
Underground Technologies (FLUTe™) soil-vapor monitoring well was installed at a location
selected by the NMED at SWMU 137. Soil-vapor well 137-VW-01 was 150 ft deep with vapor
sampling ports at depths of 5, 20, 70, 100 and 150 ft bgs. After installation, subsurface
conditions were allowed to equilibrate for over three months before the well was sampled on
September 9, 2003. Soil-vapor samples from each of the five sampling depths were collected in
special canisters and sent to an off-site laboratory for analysis. Total VOC soil-vapor
concentrations ranged from a low of 0.0015 parts per million by volume (ppmv) in the 20-ft-bgs
sample to a maximum of 0.0524 ppmv in the 100-ft-bgs sample. Because the total VOC
concentration in the 150-ft-bgs sample from this well was less than 10 ppmv, no additional soil-
vapor sampling from this well and no additional soil-vapor or groundwater monitoring wells
were required.

A risk screening assessment was performed for this site to evaluate the potential for adverse

health effects for industrial and residential land-use scenarios. For the industrial land-use
scenario, the total human health HI and the estimated excess cancer risk meet Department
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requirements. However, the total human health HI and excess cancer risk are unacceptable for
the residential land-use scenario (Table 5).

Although using the UCL of the mean concentrations for arsenic, cyanide and silver, the main
contributors to excess cancer risk and hazards reduces the total HI and estimated excess cancer
risk to acceptable values, the small number of samples collected at this site does not justify that
analysis. Thus, SWMU 137 is only suitable for CAC under an industrial land-use scenario.

For the radiological COCs (uranium-235 and uranium-238) a total effective dose equivalent
(TEDE) was calculated that results in a TEDE of 3.4E-2 millirem (mrem)/year (yr). A TEDE of
15 mrem/yr is appropriate for an industrial land-use scenario. The estimated excess cancer risk
is 3.0E-7.

Table 5
Risk Assessment Values for SWMU 137 Nonradiological COCs
Industrial Land-Use Residential Land-Use
Maximum Scenario? Scenario?
Concentration/UCL Hazard Cancer Hazard Cancer

cocC (mg/kg) Index Risk Index Risk
Inorganic ‘
Arsenic 6.2/3.0 0.02 4E-6 0.29/Below 2E-5/Below

Background | Background
Barium 241 0.00 0.05
Chromium, total 46.7 0.00 0.00
Cyanide 920/17.7 0.07 0.75/0.14
Silver 1,170/267 0.24 3.08/0.70
Organic
Acetone 0.023 0.00 0.00
2,4-Dichlorophenol 0.33 0.00 0.00
Diethylphthalate 0.5 0.00 0.00
Di-n-butylphthalate 0.77 0.00 0.00
bis(2-Ethylhexyl) phthalate 0.165b 0.00 9E-10 0.00 4E-9
Methyl isobutyl ketone 0.005b 0.00 0.00
Methylene chloride 0.0073 0.00 SE-8 0.00 1E-7
Toluene 0.0027b 0.00 0.00
Total 0.35 4E-6 4.17/0.89 2E-5/1E-7

AEPA 1989,

bNondetected concentration (concentration listed is one-half of the maximum detection lirnit, used for a conservative
risk agsessment).

Bold values represent UCLs and calculations with UCLs.

coC = Constituent of concern.

EPA =TU.S. Environmental Protection Agency.

mg/kg = Milligram(s) per kilogram.

SWMU = Solid Waste Management Unit.

UCL = Upper Confidence Limit.
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The exposure pathway analysis established that no complete pathway exists for exposure of
ecological species to contaminants at SWMU 137. All COCs are located at depths at or greater
than 5 ft bgs. Therefore, no COCs are considered to be COPECs.

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

Basis for Determination
SWMU 137 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.

SWMU 146, Building 9920 Drain System

Site Location

SWMU 146, the Building 9920 Drain System at SNL/NM, is located in the Coyote Test Field
(CTF) area east of SNL/NM TA-III on federally owned land controlled by KAFB and permitted
to the DOE. The abandoned drain system consists of a drywell that is a 6-ft-square pit excavated
into the native material, and filled with 2-inch-diameter gravel from approximately 1 ft bgs to an
estimated depth of 4 ft bgs (Figure 6).

Operational History

The drywell received discharges from a photography laboratory sink in the building. Available
information indicates that Building 9920 was constructed in 1958, and it is assumed that the
drywell was also constructed about that time. In 1965, photo-processing activities in Building
9920 ceased and, in 1980, a darkroom sink that discharged to the drywell was removed. The
drain system piping would have been disconnected and capped, and the system abandoned in
place concurrent with this change.

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

Evaluation of Relevant Information

Five different assessment investigations have been conducted at this site. In 1994, a surface
radiological survey was conducted (Investigation 1). A brief geophysical survey using a
magnetometer was performed at the site in March 1994 to help locate metal parts of the drywell
(Investigation 2). In January 1995, a backhoe was used to locate and partially excavate the
drywell (Investigation 3). In July 1994, a passive soil-vapor survey was conducted to identify
potential releases of VOCs and SVOCs (Investigation 4). In January 1995, confirmatory soil
sampling was conducted immediately adjacent to the drywell (Investigation 5). These
investigations are discussed in the following sections.
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Investigation 1—Surface Radiological Survey

A surface radiological survey conducted by RUST Geotech Inc. in March 1994 included the area
around Building 9920. There were no point or aerial anomalies detected above background
levels within the confines of SWMU 146.

Investigation 2—Geophysical Sutvey

A brief geophysical survey using a magnetometer was performed at the stte in March 1994 to
help locate metal parts of the drywell, if any. No attempt was made io use geophysical
techniques to identify areas with high moisture content, since discharges of significant volumes
of effluent did not occur at this site. The results of the magnetometer survey were inconclusive.
Therefore, the geophysical survey results were not useful in identifying the location of the

drywell.

Investigation 3—Passive Soil-Gas Survey

A passive soil-gas survey was conducted at the site in July 1994 utilizing PETREX™ sampling
tubes to identify any releases of VOCs and SVOCs to the soil around the drywell. No VOCs or
SVOCs were found in detectable quantities in PETREX™ tubes placed at this site.

Investigation 4—Backhoe Excavation

In January 1995, a backhoe was used to locate and partially excavate the drywell to determine
the exact location of the end of the drain pipe from Building 9920. The drywell was found to
consist of a rectangular pit, 6 ft long by 6 ft wide, excavated in native material, and filled with 2-
inch aggregate from about 1 ft bgs down to the estimated bottom of the drywell at 4 ft bgs. No
concrete or metal liner enclosing the gravel was found. The actual bottom of the drywell was not
determined by excavating because of the abundance of buried utilities at this location. The end
of the Building 9920 drainline was positioned 1.3 ft into the north side of the drywell gravel.

The drainline itself consists of a 4-inch-diameter cast iron pipe buried about 18 inches bgs. No
visual or olfactory evidence of contamination was noted in soils excavated from immediately
around the gravel-filled pit.

Investigation 5—Soil Sampling

Confirmatory soil sampling was conducted in January 1995 immediately adjacent to the drywell.
Soil samples were collected from borings on either side of the drywell. The boreholes were
located approximately 2 ft away from the edge of opposite sides of the gravel-filled drywell pit,
and are shown on Figure 6. Two depth intervals were sampled in each borehole, the first starting
at the estimated bottom of the drywell (4 ft bgs), and the second starting at 10 ft below the top of
the first sampling interval (14 ft bgs). One set of duplicate samples was collected from the
shallow sampling interval in borchole $146-DW1-2 (Figure 6). The soil was analyzed for
SVOCs, RCRA metals, hexavalent chromium, and cyanide by laboratory analysis and HE
compounds using a field screening immunoassay technique. The soil was also anatyzed for
radionuclides. Four VOC compounds (acetone, methyl ethyl ketone, methylene chioride and
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methyl isobutyl ketone) were detected. No SVOCs, cyanide or HE compounds were detected.
No metals were detected above the background concentrations. The samples had MDAs for
uranium-235 and uranium-238 that exceeded the background activity.

To determine if radionuclides were present in soils adjacent to the drywell at this site, shallow
and deep interval composite soil samples from the two borings were also analyzed by a
commercial laboratory for isotopic uranium and tritium, and screened for radionuclides using
SNL/NM in-house gamma spectroscopy. Although not detected, uranium-235 and uranium-238
had MDA in the gamma spectroscopy analyses that exceeded the background activity. No other
radionuclides exceeded background activities.

A risk screening assessment was performed to evaluate the potential for adverse health efiects
for industrial and residential land-use scenarios. For both the industrial and residential land-use
scenarios, the total human health HI and estimated excess cancer risk meet Department
requirements (Table 6).

For the radiological COCs (uranium-235 and uranium-238) a total effective dose equivalent
(TEDE) was calculated that results in a TEDE of 4.5E-2 millirem (mrem)/year (yr). The
estimated excess cancer risk 1s 4.0E-7.

Table 6
Risk Assessment Values for SWMU 146 Nonradiological COCs
Maximum Industrial Land-Use Residential Land-Use
Concentration Scenario® Scenario?
{All Sampies) Hazard Cancer Hazard Cancer
COC (mg/kg) Index Risk Index Risk
Inorganic
Cyanide | 0.25b | 0.00 | 0.00 |
| Organic
Acetone 0.013 0.00 0.00
Methyliene Chloride 000221 0.00 1E-8 0.00 3E-8
Methyl Ethyl Ketone 0.005P 0.00 0.00
Methyl Isobutyl Ketone 0.005b 0.00 0.00
Total 0.00 1E-8 0.00 3E-8
AEPA 1989,
bNondetected concentration (concentration listed is one-half of the maximum detection limit, used for a conservative
risk assessment).
coC = Constituent of concern.
EPA = U.S. Environmental Protection Agency.
J = Estimated concentration.

mg'kg = Milligram(s) per kilogram.
SWMU = Solid Waste Management Unit,

Ecological risks associated with SWMU 146 were estimated through a risk assessment that
incorporates site-specific information when available. All HQ values predicted for the COPECs
at this site are less than unity. Based upon this final analysis, the potential for ecolog1ca1 risks
associated with DSS SWMU 146 is expected to be low.
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In conclusion, human health and ecological risks are acceptable under a residential land-use
scenario.

Basis for Determination

SWMU 146 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.

SWMU 148, Building 9927 Septic System

Site Location

DSS SWMU 148, the Building 9927 Septic System at SNL/NM, is located in the CTF area cast
of SNL/NM TA-III on federally owned land coniroiled by KAFB and permitted to the DOE.
The abandoned septic system consisted of a 750-gallon septic tank connected to a single seepage

pit (Figure 7).
Operational History

Available information indicates that Building 9927 was constructed in 1962, and it is assumed
that the septic system was also constructed at that time. 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 concurrent with this change. The empty and
decontaminated septic tank was inspected by the Department on December 15, 1995, and a
closure form was signed. The septic tank was reportedly backfilled with clean, native soil from
the area in late 1995 or early 1996. Building 9927 was demolished in Fiscal Year 2002. A site
visit on July 22, 2004, confirmed that the seepage pit was still intact. The seepage pit was
demolished and backfilled in place in August 2005 in accordance with 20.7.3.410 NMAC.

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

Evaluation of Relevant Infermation

Four different assessment investigations have been conducted at this site. In 1992, 1994 and
1995, waste characterization samples were collected from the septic tank (Investigation 1). In
1994, a surface radiological survey was conducted (Investigation 2). In June 1994, a geophysical
survey was performed at the site (Investigation 3). In June 1994, a passive soil-vapor survey was
conducted to identify potential releases of VOCs and SVOCs in the soil around the septic tank
and seepage pit (Investigation 3). In October 1994, confirmatory soil sampling was conducted
immediately adjacent to both the septic tank and seepage pit (Investigation 4).
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Investigation 1—Septic Tank Sampling

The contents of the Building 9927 septic tank have been sampled on three separate occasions for
waste characterization purposes. Liquid and sludge samples were collected from the septic tank
on June 21, 1992. These samples were analyzed for VOCs, SVOCs, pesticides, PCBs, metals,
various radionuclide isotopes and other miscellancous compounds. The samples contained low
concentrations of three VOC constituents, metals and other miscellaneous constituents. The
radiological analyses conducted in 1992 had significant quality assurance/quality contrel
problems and could not be used for waste characicrization purposes.

A second set of sludge (dry at the time of sampling) samples were collected from the Building
9927 septic tank on May 9, 1994, and were analyzed for VOCs, SVOCs, TCLP metals and
isotopic uranium. A screen was completed for other radionuclides using SNL/NM in-house
gamma spectroscopy o characterize the tank residue for waste disposal. No VOCs or SVOCs
were detected in the dry sludge. Barium, cadmium, chromium, selenium and silver were
detected in the TCLP-derived leachate, but at concentrations well below RCRA Toxicity
characteristic action levels. Low activities of radionuclides were detected in the sludge.
Additional dried sludge samples were collected from the septic tank on January 26, 1995, in
order to complete additional analyses required for waste characterization. These samples were
analyzed for isotopic uranium and tritium, and radionuclides using gamma spectroscopy and
contained low levels of isotopic uranium, tritium and other radionuclides detectable through
gamma spectroscopy.

Investigation 2—Surface Radiological Survey

A surface radiological survey was conducted by RUST Geotech Inc. around Building 9927 in
March 1994. The survey did not detect any point or aerial anomalies above background levels
within SWMU 148.

A geophysical survey performed at the site in March 1994 was intended to identify any
subsurface areas with high moisture content, indicating a possible contaminant plume from past
releases. The results of the geophysical survey were inconclusive, with no definitive indications
of high moisture concentrations. Therefore, the geophysical survey results were not used as a
guide in the soil sampling effort.

Investigation 3—Passive Soil-Gas Survey

The passive soil-gas survey conducted at the site in June 1994 utilized PETREX™ sampling
tubes to identify any releases of VOCs and SVOCs to the soil around the septic tank and seepage
pit. The soil-gas survey identified PCE at a concentration just above the PETREX™ technique
detection limit at one sampling location. Subsequent laboratory analysis of soil samples from
this location did not detect PCE, nor was PCE detected in the septic tank contents sampled in
1994. No other VOCs or SVOCs were found in detectable quantities in PETREX™ tubes placed
at this site.
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Investigation 4—Soil Sampling

Confirmatory soil sampling was conducted in October 1994 immediately adjacent to both the
septic tank and seepage pit. Soil samples were collected from borings on either side of the
seepage pit, and from borings on either side of the septic tank. The soil sampling locations are
shown in Figure 7. Two depth intervals were sampled at each location around the seepage pit,
the first starting at the outside bottom of the pit (14 ft bgs), and the second, 10 ft below the top of
the first sampling interval (24 ft bgs). The sampling locations on either side of the septic tank,
from one interval in each borehole, started at the outside bottom of the tank, 12 ft bgs. Depths
below grade to the outside bottoms of the septic tank and seepage pit were determined based on
field measurements and SNL/NM facilities engineering drawings. The soil was analyzed for
SVOCs, RCRA metals, hexavalent chromium, beryllium and cyanide by laboratory analysis and
HE compounds using a field screening immunoassay technique.

Two VOC compounds (methylene chloride and toluene) were identified at below-reporting-limit
concentrations. No SVOC constituents, cyanide or HE compounds were identified in the soil
samples. Arsenic was detected in concentrations above the Department-approved background
concentration. Tritium had sample with a MDA above the background activity.

A risk screening assessment was performed to evaluate the potential for adverse health effects
for the industrial and residential land-use scenarios. For the industrial land-use scenario, both the
total human health HI and estimated excess cancer risk meet Department requirements. For the
residential land-use scenario the total human health HI meets Department requirements (Table
7). However, the estimated cancer risk is not acceptable.

For the radiological COC (tritium) a total effective dose equivalent (TEDE) was calculated that
results in a TEDE of 1.9E-5 millirem (mrem)/year (yr). The estimated excess cancer risk is
2.2E-11.

The exposure pathway analysis established that no pathway exists for exposure of ecological
species to contaminants at SWMU 148. All COCs are located at depths greater than 5 ft bgs.
Therefore, no COCs are considered to be COPECs.

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

Basis for Determination
SWMU 148 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 7
Risk Assessment Values for SWMU 148 Nonradiological COCs

Maximum Industrial Land-Use Residential Land-Use
Concentration Scenario® Scenario®
(All Samples) Hazard Cancer Hazard Cancer
CoC (mg/kg) Index Risk Index Risk
Inorganic
Arsenic 8.5 0.03 5E-6 0.39 2E-5
Cyanide 0.25b 0.00 0.00
| Organic
Methylene chloride 0.0025° .00 2E-8 0.00 3E-8
Toluene 0.00257 0.00 0.00
Total 0.03 SE-6 0.39 2E-5
IEPA 1989.

bNondetected concentration (concentration listed is one-half of the maximum detection limit, used for a conservative
risk assessment).
(i.e., one-half the maximum detection limit is greater than the maximum detected concentration).
coc = Constituent of concern.
EPA =1J.S. Environmental Protection Agency.
J = Estimated concentration.
mg/kg = Milligram(s) per kilogram.
SWMUJ = Solid Waste Management Unit.

SWMU 152, Building 9950 Septic System

Site Location

SWMU 152, the Building 9950 Septic System at SNL/NM, is located in the CTF, east of
SNL/NM TA-IIL on federally owned land controlled by KAFB and permitted to the DOE.
SWMU 152 consists of a 750-gallon septic tank that discharged to four, approximately
25-ft-long drain lines (Figure 8).

Operational History

Available information indicates that Building 9950 was constructed in 1964, and it is assumed
that the septic system was constructed about that time. In 1991, septic system discharges were
routed to the COA sanitary sewer system. The septic system line was disconnected and capped,
and the system was abandoned in place concurrent with this change. The empty decontaminated
septic tank was backfilled with clean, native soil in accordance with 20.7.3.410 NMAC on
January 26, 1996.

The COCs include RCRA metals, HE compounds, VOCs, SVOCs and radionuclides.

Evaluation of Relevant Information

Five different types of assessment investigations have been conducted at this site. In 1992 and
1994, waste characterization samples were collected from the septic tank (Investigation 1). In
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June 1994, a geophysical survey was performed at the site to attempt to locate the drainfield
(Investigation 2). Tn June and November 1994, a passive soil-vapor survey was conducted to
identify potential releases of VOCs and SVOCs in the soil in the drainfield (Investigation 3). In
August 1994, the drainfield was located and partially excavated with a backhoe (Investigation 4).
In November 1994, January 1995 and October 1995, confirmatory soil sampling was conducted
within the drainfield, and around the septic tank (Investigation 5).

Investigation 1—Septic Tank Sampling

Sludge and aqueous samples were collected from the SWMU 152 septic tank in July 1992. The
aqueous sample was analyzed for VOCs, SVOCs, pesticides, PCBs, metals, selected radionuclide
constituents, and several miscellaneous analytes. Three VOCs were identified (methylene
chloride, 1, 2-dichloroethene [total] and TCE) and one SVOC was identified (phenol). No
pesticides or PCBs were detected. Several metals, phenolic compounds, oil and grease, and
radionuclides were detected. The sludge sample was analyzed for metals, gross alpha/beta and
selected radionuclide constituents. Several metals and radionuclides were detected.

A second round of septic tank sludge samples were collected in May 1994 for waste
characterization purposes and were analyzed for VOCs, SVOCs, total and TCLP RCRA metals,
beryllium, hexavalent chromium, phenolics, HE, isotopic uranium and gamma spectroscopy
radionuclides. One VOC (TCE), and three SVOCs (phenol, 4-methylphenol and bis[2-ethylhexyl]
phthalate) were identified. Concentrations of a number of metals were detected in the total metals
analysis. However, the TCLP RCRA metals analysis identified only barium. Hexavalent
chromium was detected at a level below the reporting limit. Low levels of phenolics were
identified. No HE compounds were detected. Uranium isotopes were detected in the isotopic
uranium analysis. The only radionuclide identified in the gamma spectroscopy analysis was
potassium-40, a common naturally occurring radionuclide.

Septic tank liquid samples were also collected in May 1994 for waste characterization purposes.
They were 