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ll.“at}iona" Drain and Septic Systems - Solid Waste Management Units (SWMUs)
aboratores 137, 146, 148, 152, and 153

This work supported by the
United States Department of Energy

Site History

Drain and septic system site histories for the five sites are as follows: Invesflgcmon

All these SWMUs were selected by NMED for passive soil vapor sampling to screen for VOCs and
SWMU | Site Name | Location | Year | Year Drain | Year(s) | Year Septic Year SVOCs. No significant contamination was identified at any of the five sites.
Number Bldg or Septic Septic Tank Septic A backhoe was used to positively locate buried components (drainfield drain lines, drywells) for place-
Sostem | Absadoned | EMfent | For thotest | Inspected | B e L O
Built Sampled Time and Soil samples were collected from directly beneath drainfield drain lines, seepage pits, and septic tanks to
Closure determine if COCs were released to the environment from drain systems.
| ;‘;’;’; A 150-ft-deep, active soil-vapor monitoring well with vapor sampling ports at 5, 20, 70, 100, and 150-ft
Bldg 1959 Unknown 1995 bgs, was installed at SWMU 137 for active soil vapor sampling to screen for VOCs. VOC concentrations
654076342 (north . (north tank were significantly lower than the 10 ppmv action level established by NMED.
Sepuc septic removed in
Systems tank); 1995):
1975 1996 (south The years that site-specific characterization activities were conducted, and soil sampling depths at each of

(south septic tank 7 a
ceptic baclcflled) these five sites are as follows:
tank)
Bidg 9920 Coyore 1958 No sepuc NA

SWMU | Site Name Buried Soil Type(s) of Drain Passive | Active Soil
Drain Test tankoat Number Components | Sampling System, and Soil Soil | Vapor
System Field this site (Drain Beneath Sampling Depths Vapor Monitor Well
Bldg 9927 Coyote 1962 1992, 1995/1996 Lines, Drainlines, (ft bgs) Sampling | Installation
Septic Test 1994, (backfilled) Drywells) Seepage | and
System Field | 1995 Located Pits, | Sampling
Bldg 9950 Coyote 1964 1992, 1996 With Drywells |
Septic Test 1994 (backfilled) Backhoe
System .Fltld 3 Bldg 1994 11990, 1994, North System:
Bldg 9956 | Coyole 1969 1992 (east | 1995/1996 - 6540/6542 1995 Drainfield-5.15
Septic Test (east eptic {backfilled) | Septic Septic Tank-9:
Svstem Field septic ank); i Sy 3 iy
o) i ystems DSout;\ T()i's;er?"
1088 B rainfield-7, 17
(west Septic Tank-11
septic Bldg 9920 Drywell: 4, 14
system) Drain
System
Bldg 9927 Seepage Pit:
Septic 14,24
System Septic Tank:
12
Bldg 9950 1994, 1995 Drainfield: 5, 15
Septic Septic Tank: 9
Depth to 6roundwater System
3 | Bldg 9956 1994, 1995 West System
Drainfield-6, 16

Depth to groundwater at the five sites is as follows: 2eP'iC
K System

SWMU | Site Name Location Groundwater
Number Depth (ft bgs)
137 Bldg 6540/6542 Septic System TA-III 480

Septic Tank: §

T 159970 D ss Summary of Data Used for NFA Justification

& ain System TS:?;?:X d 420 » Soil samples were analyzed at on- and off-site laboratories for VOCs, SVOCs, PCBs, HE compounds,
- - metals, cyanide, isotopic uranium, tritium, and radionuclides by gamma spectroscopy.
148 Bldg 9927 Septic System Coyote 355 There were detections of VOCs at all five sites; SVOCs were detected at SWMUs 137, and 146.
Test Field Arsenic was detected at concentrations above the background value at SWMUs 137, 148, and 152. Total
152 Bldg 9950 Septic System Coyote 460 chromium was at concentrations above the background value at SWMU 153. Barium and silver were
Test Field detected at concentrations above the background values at SWMU 137, and lead was detected at concen-
Bldg 9956 Septic System Coyote 470 trations above the background value at SWMU 153. No other metals were detected at concentrations
Test Field above the background values.
: Cyanide was detected above the MDL at SWMUs 137 and 153.
Thorium-232 was detected at an activity slightly above the background activity at all five sites. The MDAs
for U-235 and U-238 exceeded background activities at SWMUs 137, 146, 152, and 153. The MDA for tri-
£ tium exceeded the background activity at SWMU 148.
Constituents of Concern All confirmatory soil sample analytical results for each site were used for characterization, for performing
+ VOCs the risk screening assessment, and as justification for the NFA proposal.

SVOCs

Metals Recommended Future Land Use

Cyanide
Radionuclides Industrial land use was established for these five sites.

Results of Risk Analysis

Risk assessment results for industrial and residential land-use scenarios are calculated per NMED risk
assessment guidance as presented in "Supplemental Risk Document Supporting Class 3 Permit
Modification Process".

Because COCs were present in concentrations greater than background-screening levels or because
constituents were present that did not have background-screening numbers, it was necessary to perform
risk assessments for these five sites. The risk assessment analysis evaluated the potential for adverse
health effects for the industrial and residential land-use scenarios.

The maximum concentration value for lead was 27.3 J mg/kg at SWMU 153; this exceeds the back-
ground value. The EPA intentionally does not provide any human health toxicological data on lead; there-
fore, no risk parameter values could be calculated. The NMED guidance for lead screening concentra-
tions for construction and industrial land-use scenarios are 750 and 1,500 mg/kg, respectively. The EPA
screening guidance value for a residential land-use scenario is 400 mg/kg. The maximum concentration
for lead at this site is less than all the screening values; therefore, lead was eliminated from further con-
sideration in the human health risk assessment.

The non-radiological total human health His and estimated excess cancer risks for the five sites are
below NMED guidelines for the residential land-use scenarios.

For SWMU 152, the HI is below the residential land-use guideline, but the total estimated excess cancer
risk is slightly above the residential land-use guideline. However, the incremental excess cancer risk
value for this site is below the NMED residential land-use guideline.

The human health TEDEs for industrial land-use scenarios ranged from 5.7E-2 to 2.9E-8 mrem/yr, all of
which are substantially below the EPA numerical guideline of 15 mrem/yr. The human health TEDEs for
residential land-use scenarios ranged from 1.9E-5 to 0.15 mrem/yr, all of which are substantially below
the EPA numerical guideline of 75 mrem/yr. Therefore, these sites are eligible for unrestricted radiologi-
cal release.

Using the SNL predictive ecological risk and scoping assessment methodologies, it was concluded that a
complete ecological pathway for each of the five sites was not associated with the respective COPECs
for that site. Thus, a more detailed ecological risk assessment to predict the level of risk was not deemed
necessary for these sites.

In conclusion, human health and ecological risks are acceptable per NMED guidance. Thus, these sites
are proposed for CAC without institutional controls.

The total HIs and excess cancer risk values for a residential land-use scenario for the nonradiological
COCs at the five SWMUs are as follows:

Residential Land-Use Scenario
Excess Cancer
SWMU Name Hazard Index Risk

Bldg 6540/6542 Septic 0.90 1E-7 Total
System )
Bldg 9920 Drain System 0.00 3E-8 Total

Bldg 9927 Septic System 0.39 3E-8 Total

Bldg 9950 Septic System 0.37 2E-5 Total® /9.06E-6 Incremental
Bldg 9956 Septic System 0.00 6E-8 Total

NMED Guidance <1 <lE-5

®Value exceeds NMED guidance for specified land-use scenario; therefore, incremental values are shown.

For More Information Contact

U.S. Department of Energy Sandia National Laboratories
Sandia Site Office Environmental Restoration Project
Environmental Restoration Task Leader: Mike Sanders

Mr. John Gould Telephone (505) 284-2478
Telephone (505) 845-6089
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For More Information Contact

Sandia National Laboratories
Sandia Site Office Environmental Restoration Project
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Mr. John Gould Telephone (505) 284-2478

U.S. Department of Energy

Telephone (505) 845-6089
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Bepartment of Energy
Albugquerque Operations Office
Kirtland Area Qitice
P. 0. Box 5400
Albuguerque, New Mexico §7185-5400

hUG c B 1935
CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. David Neleigh, Chief

New Mexico and Federal Faciliies Section

RCRA Permits Branch

U. 8. Environmental Protection Agency, Region VI
1445 Ross Avenue, Suite 1200

Dallas, TX 75202-2733

Dear Mr. Neleigh:

Enclosed are copies of the sacond set of No Furthar Action (NFA) proposals for 23
solid waste managament units (SWMUs) from the Resource Conservation and
Recovery Act (RCRA) Hazardous and Solid Waste Amendments (HSWA) Final
Permit for Sandia National Laboratories/New Mexico (SNL/NM}, (D No.
NM5890110518.

. Copies of these proposals are also being submitied for comment to the New
Mexico Environment Depariment (NMEDR), Hazardous and Radioactive Materials

Bureau. The Class 3 permit modification process will be initiated after regulatory
comments are addressed.

if you have any gquestions, please contact John Gould at {(505) 845-6089 or

Mark Jackson at (505) 845-6288.
Slncerely, :

an Mschael J. Zamorski
~ Acting Area Manager

Enclosures
¢¢ wienclosurss:

T. Tryjillo, AL, ERD
L. Aker, AlIP (2 copies)

. ’ W. Cox, SNL. MS 1147

@ Prntad on recycled papar



Mr. David Neleigh

CC wfo enclosures:

M. Jackson, KAD

J. Johnsen, KAQ-AIP

C. Soden, AL, EPD

N. Morlock, EFA, Region Vi

T. Roybal, SNL, MS 1147

M. Davis, SNL, MS 1147

T. Vandenberg, SNL, MS 0141
E. Krauss, SNL, MS 0141
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1. Introduction
1.1 ER Site 148, Building 9927 Septic System

Sandia National Laboratories/New Mexico (SNL/NM) is proposing a no further action
(NFA) decision based on confirmatory sampling for Environmental Restoration (ER) Site
148, Building 9927 Septic System, Operable Unit (OU) 1295. ER Site 148 is listed in the
Hazardous and Solid Waste Amendment (HSWA) Module IV (EPA August 1993) of the
SNL/NM Resource Conservation and Recovery Act (RCRA) Hazardous Waste Management
Facility Permit (NM5890110518) (EPA August 1992).

1.2 SNL/NM Confirmatory Sampling NFA Process

This proposal for a determination of an NFA decision based on confirmatory sampling was
prepared using the criteria presented in Section 4.5.3 of the SNL/NM Program
Implementation Plan (PIP) (SNL/NM February 1995). Specifically, this proposal "must
contain information demonstrating that there are no releases of hazardous waste (including
hazardous constituents) from solid waste management units (SWMU) at the facility that may
pose a threat to human health or the environment” (as proposed in the code of Federal
Regulations [CFR], Section 40 Part 264.514[a] [2]) (EPA July 1990). The HSWA Module
IV contains the same requirements for an NFA demonstration:

Based on the results of the RFI [RCRA Facility Investigation] and other
relevant information, the Permittee may submit an application to the
Administrative Authority for a Class IIl permit modification under 40 CFR
270.42(c) to terminate the RFI/CMS [corrective measures study] process for
a specific unit. This permit modification application must contain
information demonstrating that there are no releases of hazardous waste
including hazardous constituents from a particular SWMU at the facility that
pose threats to human health apd/or the environment, as well as additional
information required in 40 CFR 270.42(c) (EPA August 1993).

If the available archival evidence is not considered convincing, SNL/NM performs
confirmatory sampling to increase the weight of the evidence and allow an informed decision
on whether to proceed with the administrative-type NFA or to return to the site
characterization program for additional data collection (SNL/NM February 1995).

The Environmental Protection Agency (EPA) acknowledged that the extent of sampling
required may vary greatly, stating that:

The agency does not intend this rule [the second codification of HSWA] to
require extensive sampling and monitoring at every SWMU....Sampling is
generally required only in situations where there is insufficient evidence on
which to make an initial release determination....The actual extent of
sampling will vary...depending on the amount and quality of existing
information available (EPA December 1987).

No Further Action Propesat (Site 148) 1



This request for an NFA decision for ER Site 148, Building 9927 Septic System, is based
primarily on results of a passive soil-gas survey (NERI 1994) and analytical results of
confirmatory soil samples collected from immediately around the ER Site 148 septic system
components. Concentrations of site-specific constituents of concern (COCs) were first
compared to background upper tolerance limit (UTL) concentrations of COCs found in
SNL/NM soils. If, however, no background data were available for a particular COC,
concentrations of that constituent were then compared to proposed 40 CFR Part 264 Subpart
S (Subpart S) soil action levels for the COC of interest (EPA July 1990). Concentrations of
constituents at this site were found to be less than either or both background UTLs or
proposed Subpart S action levels. This unit is therefore eligible for an NFA proposal based
on one or more of the following criteria taken from the RCRA Facility Assessment (RFA)
Guidance (EPA October 1986):

® (Criterion A: The unit has never contained constituents of concern.

® Criterion B: The unit has design and/or operating characteristics that effectively prevent
releases to the environment.

¢ Criterion C: The unit clearly has not released hazardous waste or constituents into the
environment.

Specifically, ER Site 148 is being proposed for an NFA decision based on confirmatory
sampling data demonstrating that hazardous waste or constituents have not been released
from this SWMU into the environment (Criterion C).

1.3 Local Setting

SNL/NM occupies 2,829 acres of land owned by the Department of Energy (DOE), with an
additional 14,920 acres of land provided by land-use permits with Kirtland Air Force Base
(KAFB), the United States Forest Service, the State of New Mexico, and the Isleta Indian
Reservation. SNL/NM has been involved in nuclear weapons research, component
development, assembly, testing, and other research and development activities since 1945
(DOE September 1987).

ER Site 148 is located in the Coyote Test Field on KAFB approximately 0.5 mile east of the
southeast corner of Technical Area III (TA-III) (Figure 1). Access to the site is provided by
Magazine Road, which extends west from Lovelace Road. ER Site 148 is situated south of
Building 9927, a small explosives testing facility (Figure 2). The site encompasses
approximately 0.046 acre of flat-lying land at an average elevation of 5,473 feet above mean
sea level (AMSL).

The surficial geology at ER Site 148 is characterized by a veneer of aeolian sediments that
are underlain by alluvial fan or alluvial deposits. Based on drilling records of similar
deposits at KAFB, the alluvial materials are highly heterogeneous, composed primarily of
medium to fine silty sands with frequent coarse sand, gravel, and cobble lenses. The alluvial
deposits probably extend to the water table. Vegetation consists predominantly of grasses,

No Further Action Proposal (Site 148) 2
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including grama, muhly, dropseed, and galleta. Shrubs commonly associated with the
grasslards include sand sage, winter fat, saltbrush, and rabbitbush. Cacti are common and
include cholla, pincushion, strawberry, and prickly pear (SNL/NM March 1993).

The water table elevation is approximately 5,150 feet AMSL at this location, so depth of
water at this site is approximately 323 feet. No wells are located in the immediate vicinity
of ER Site 148. The CWL-10 well is the nearest ground-water monitoring well and is
located approximately 0.7 mile west of ER Site 148 in TA-III. Local ground water flow is
believed to be in a generally northwest direction in the vicinity of this site (SNL/NM March
1995). The nearest production wells are northwest of the site and include KAFB-2,
KAFB-4, KAFB-7, and KAFB-8 which are approximately 4.1 to 5.6 miles away (SNL/NM
March 1995),

2, History of the SWMU

2.1 Sources of Supporting Information

In preparing the confirmatory sampling NFA proposal for ER Site 148, available background
information was reviewed to quantify potential releases and to select analytes for the soil
sampling. Background information was collected from SNL/NM facilities engineering

drawings and interviews with employees familiar with site operational history.

The following sources of information, hierarchically listed with respect to assigned validity,
were used to evaluate ER Site 148:

® Confirmatory shallow subsurface soil Sampling conducted in October 1994

® Three survey reports, including data from a surface radiation survey (RUST December
1994}, a geophysical survey (Lamb 1994), and a passive soil-gas survey (NERI 1994)

® Three sets of septic tank sludge and/or liquid samples collected in June 1992, May 1994,
and January 1995

¢ RCRA Facilities Investigation Work Plan for QU 1295, Septic Tanks and Drainfields.
This document contains information from interviews with empioyees who worked at the
site in the past (SNL/NM March 1993)

® Photographs and field notes collected by SNL/NM ER staff at ER Site 148

® SNL/NM facilities engineering drawings

® SNL/NM Geographic Information System (GIS) data

® The RFA report (EPA April 1987)

No Further Action Proposat (Site 148) 5



2.2 Previous Audits, Inspections, and Findings

ER Site 148 was first listed as a potential release site in the RFA report (EPA April 1987),
which noted that explosive residues and other COCs may have been discharged to the floor
drains and sinks in Building 9927 during past operations. This SWMU was included in the
RFA report as Site 79, along with several other septic and drain systems at SNL/NM. All
the sites included in Site 79 are now designated by individual SWMU numbers.

2.3 Historical Operations

ER Site 148 consists of the septic system that served Building 9927. The center of the site is
located 70 feet south of the building (Figure 2). A 750-gallon septic tank connected to a
5-foot diameter by 8-foot deep seepage pit handled effluent from a restroom, floor drains,
and a darkroom sink. Both the septic tank and seepage pit are accessed by covered
manholes, which are shown in the following photograph (Figure 3).

Building 9927, also referred to as the Drop Tower Facility, was constructed in 1962 and was
used to support a variety of outdoor tests, including rocket motor armor penetration and
simulated terrorist attacks. Beryllium, lead, lithium hydride, and depleted uranium (DU)
were reportedly used in the above ground explosive tests. A darkroom inside the building
was used to process black-and-white and x-ray film and it is estimated that approximately

20 gallons of developer and fixer solutions and an unknown volume of rinse water were
discharged to the septic system every 10 months. Floor drains in a trough within the
building were reportedly never used for washdown purposes. Explosives residue and organic
solvents, including methanol, alcohol, toluene, and acetone, may have been discharged to the
floor drains and sink. Effiuent discharge rates (primarily from the restroom facilities) are
estimated to have been between 20 and 1000 gallons per day, depending on building
occupancy (SNL/NM March 1993).

- Surface contamination is not included as part of OU 1295 assessment activities for ER Site
148. All potentia! surface contamination from the explosive testing is being investigated as
part of the OU 1335 characterization program for ER Site 86.

Based on the activities performed at the facility, the primary COCs in the investigation were
beryllium, lead, explosives, and DU residues from destructive testing, photoprocessing
chemicals (e.g. cadmium, hexavalent chromium, cyanide, and silver), and volatile organic
compounds such as methanol, tcluene, and acetone.

The septic tank was reportedly pumped in 1989 (SNL/NM March 1993). Between 1990 and
1991 the sewage discharge line from the facility was connected to a new extension of the
City of Albuquerque sanitary sewer system and the septic tank and seepage pit were
abandoned. The residual tank contents were analyzed in 1994 for waste characterization
purposes and were found not to contain any RCRA COCs. The remaining dry sludge in the
septic tank will be removed for proper disposal and the system decommissioned per State of
New Mexico, Bernalillo County, and City of Albuquerque wastewater control ordinances.

Neo Further Aciion Proposal (Site 148) 6



Septic Tank {left) and Seepage Pit {right) Covers (view looking east)

Figure 3. ER Site 148: Photograph
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3. Evaluation of Relevant Evidence
3.1 Unit Characteristics

There are no safeguards inherent in the drain system from Building 9927 or in facility
operations that could have prevented past releases to the environment.

3.2 Operating Practices

As discussed in Section 2.3, release of photoprocessing wastes to the septic system was
standard procedure while the building was occupied. Hazardous wastes were not managed or
contained at ER Site 148.

33 Presence or Absence of Visual Evidence

No visible evidence of soil discoloration, staining, or odors indicating residual contamination
were observed when soil samples were collected adjacent to the septic tank and seepage pit in
the fall of 1994 (SNL/NM October 1994).

3.4 Results of Previous Sampling/Surveys

The contents of the Building 9927 septic tank have been sampled on three separate occasions.
Liquid and sludge samples were collected from the septic tank on June 21, 1992. These
samples were analyzed for volatile organic compounds (VOCs), semivolatile organic
compounds (8VOCs), pesticides, polychlorinated biphenyls (PCBs), metals, various
radionuclide isotopes, and other miscellaneous compounds. The samples contained low
concentrations of 3 VOC constituents, metals, and other miscellaneous constituents (IT June
1993). The radiological analyses conducted in 1992 had significant problems related to
" quality assurance/quality control (QA/QC) related problems and could not be used for waste
- characterization purposes. A summary of the constituents detected in the June 1992 samples
is presented in Table A.1 of Appendix A.

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, metals
using the Toxicity Characteristic Leaching Procedure (TCLP), and isotopic uranium. A
screen was also completed for other radionuclides using SNL/NM in-house gamma
spectroscopy to 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 the RCRA Toxicity
Characteristic action levels. Very low concentrations of radionuclides were also detected in
the material. A summary of the constituents detected in the May 1994 septic tank samples is
presented in Table A.2 of Appendix A.
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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 were found to contain low concentrations of isotopic uranium, tritium, and
other radionuclides detectable through gamma spectroscopy. A summary of the constituents
detected in these January 1995 samples is included in Table A.2 of Appendix A.

The multiple rounds of ER Site 148 septic tank sampling described above were completed to
characterize the current septic tank contents for waste disposal purposes. The dried residue
in the tank is now adequately characterized and will be disposed as a separate removal
action.

A surface radiological survey conducted by RUST Geotech Inc. around Building 9927 in
March 1994 did not detect any point or aerial anomalies above background levels within ER
Site 148 (RUST December 1994),

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 (Lamb 1994). Therefore, the geophysical survey
results were not used as a guide in the soil sampling effort.

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 (SNL/NM June 1994). A PETREX tube soil-gas survey is a semiquantitative
screening procedure that can be used to identify many VOCs and SVOCs, and can be used to
guide VOC and SVOC site investigations. The advantages of this sampling methodology are
that large areas can be surveyed at relatively low cost, the technique is highly sensitive to
organic vapors, and the result produces a measure of soil-vapor chemistry integrated over a
2- to 3-week period rather than at one point in time. Each PETREX soil-gas sampier
consists of 2 activated charcoal-coated wires housed in a reusable glass test tube container.
At each sampling location, sample tubes are buried in an upside down position so that the -
mouth of the sampler is about 1 foot below grade. Samplers are left in place for a 2- to 3-
week period, and are then removed from the ground and sent to the manufacturer, Northeast
Research Institute (NERI), for analysis using Thermal Desorption-Gas Chromatography/Mass
Spectrometry. The analytical laboratory reports all sample results in terms of “ion counts”
instead of concentrations, and identifies those samples that contain compounds above the )
PETREX technique detection limits. NERI considers a “hit” for individual compounds (such
as perchloroethene [PCE] or trichloroethene [TCE]) to be greater than 100,000 ion counts; -
and 200,000 ion counts for mixtures of compounds (benzene, toluene, ethylbenzene, xylene,
[BTEX] or aliphatics, for example).

The soil-gas survey identified tetrachleroethene (also known as perchloroethene, or 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 (NERI 1994). The
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analytical results of the passive soil-gas survey at ER Site 148 are included in Table A.3 of
Appendix A.

3.5 Assessment of Gaps in Information

The material currently in the septic tank is not necessarily representative of all discharges to
the unit that have occurred since it was put into service in 1962. The analytical results of the
various rounds of septic tank sampling were used, along with process knowledge and other
available information, to help identify the most likely COCs that might be found in soils
surrounding the septic tank and seepage pit, and to help select the types of analyses to be
performed on soil samples collected from the site. While the history of past releases at the
site is incomplete, analytical data from confirmatory soil samples collected in October 1994
(discussed below) are sufficient to determine whether releases of COCs occurred at the site.

3.6 Confirmatory Sampling

Although the likelihood of hazardous waste releases at ER Site 148 was considered low,
confirmatory soil sampling was conducted in October 1994 immediately adjacent to both the
septic tank and seepage pit to determine whether COCs above background or detectable

- levels had been released via the septic system to the environment at this site. The
confirmatory soil sampling program was performed in accordance with the rationale and
procedures described in the Septic Tank and Drainfields (ADS-1295) RCRA Facility
Investigation Work Plan (SNL/NM March 1993}, and addenda to the Work Plan developed
during the OU 1295 project approval process (IT March 1994 and SNL/NM November
1994).

A summary of the types of sampies, number of sample locations, sample depths and
analytical requirements for confirmatory soil samples collected at this site is presented in
. Table 1.

Soil samples were collected from one boring on either side of the seepage pit, and from one
boring on either side of the septic tank. The soil sampling locations are shown in Figure 2.
Figure 3 shows the covers to the septic tank (left) and seepage pit (right). Two depth
intervais were sampled at each location around the seepage pit, the first starting at the outside
bottom of the pit (14 feet below grade), and the second, 10 feet below the top of the first
sampling interval (24 feet below grade). 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 feet
below grade (SNL/NM October 1994). The samples adjacent to the tank were collected to
determine whether discharges of COCs had occurred due to failure of the tank integrity.
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
(SNL/NM April 1962).

The Geoprobe sampling system was used to collect subsurface soil samples at this site. The
Geoprobe sampling tool was fitted with a butyl acetate (BA) sampling sleeve and was then

No Further Acuon Proposal (Site 148) 10



Table 1

ER Site 148: Confirmatory Sampling Summary Table

Number  Top of Splg. Total Total
of Interval(s} at  Number of  Number of Date(s)
ER Site Number and Analytical Sample  Each Boring Invest. Duplicate Samples
Unit Parameters Locns. Location Samples Samples Collected
148 seepape pit VOCs 2 14, 24 4 1 10/11-12/94;
(outside bottom of o 20f2
seepage pit is 14 feet SVYOCs 2 14°, 24 4 1 shallow, 2 of
i d
ff;dp) measured in RCRA metals 2 14", 24° 4 1 inzmjz‘l’s
HE (TNT screen) 2 14", 24’ 4 1 1 set
duplicate
Cyanide 2 14', 24° 4 1’ samples
Isotopic uranium 2 14°, 24’ 4 1
Gamma spec. compos, | 2 147, 24° 2
Tritium composite 2 147, 24° 2
148 septic tank VOCs 2 12 2 10/12/94:
{outside bettom of tank ] 20f2
is 12 feet deep, SVOCs 2 12 2 shallow
measured in field) RCRA metals 3 127 2 intervals
HE (TNT screen) 2 12 2
Cyanide 2 1 2
Isotopic uranium 2 12 2

Notes

VOC = Volatile organic compounds
SVOC = Semivolarile organic compounds
RCRA = Resource Conservation and Recovery Act
HE = High explosives
TNT = Trinitrotoluene
' Cr = Chromium

hydraulically driven to the top of the designated sampling depth. The sampling tool was
opened, and driven an additional 2 feet in order to fill the 2-foot iong by approximately
1.25-inch diameter BA sleeve. The sampling tool and soil-filled sleeve were then retrieved
from the borehole. In order to minimize the potential for loss of volatile compounds (if
present), the soil to be analyzed for VOCs was not emptied from the BA sleeve into another
sample container. The filled BA sleeve was removed from the sampling tool, and the top

7 inches were cut off. Both ends of the 7-inch section of filled sleeve were immediately
capped with a teflon membrane and rubber end cap, sealed with tape, and placed in an ice-
filled cooler at the site. The soil in this section of sleeve was submitted for a VOC analysis.

Soi} from the remainder of the sleeve was then emptied into a decontaminated mixing bowl.
Following this, one or two more 2-foot sampling runs were completed at each interval in
order to recover enough soil to satisfy sample volume requirements for the interval. Soil
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recovered from these additional runs was also emptied into the mixing bowl, and blended
with soil from the first sampling run. The soil was then transferred from the bowl into
sample containers using a decontaminated plastic spatula, and was analyzed for SVOCs,
RCRA metals, hexavalent chromium, beryllium, and cyanide by laboratory analysis; and
trinitrotoluene (TNT) compounds using a field screening immunoassay technique. Routine
SNL/NM chain-of-custody and sample documentation procedures were employed, and
samples were shipped to the laboratory by an overnight delivery service.

To determine if radionuclides were released from past activities at this site, soil samples
were collected from each of the septic tank and seepage pit sampling intervals and were
analyzed by a commercial laboratory for isotopic uranium. In addition, composite soil
samples were collected from both the shallow and deep sampling intervals in the seepage pit
borings and were analyzed by a commercial laboratory for tritium, and were also screened
for other radionuclides using SNL/NM in-house gamma spectroscopy. Tritium and gamma
spectroscopy composite screening samples were not collected from the septic tank borings
because they were very close (approximately 15 feet) to the seepage pit borings.

QA/QC samples collected during this sampling effort consisted of one set of duplicate soil
samples and one set of agueous equipment rinsate samples that were analyzed for the same
constituents as the field samples, except for tritium and the gamma spectroscopy
radionuclides. Also, a soil trip blank sample was included with the shipment of ER Site 148
soil samples to the laboratory and was analyzed for VOCs only. Acetone, 1,1-
dichloroethene, 2-butanone (MEK), methylene chloride, and toluene were detected in this soil
trip blank by the laboratory. These common laboratory contaminants were either not
detected or were found in generally lower concentrations in the site soil samples compared to
the trip blank. Soil used for the trip blank was prepared by heating the material, and then
transferring it immediately to the sample container. This heating process drives off any
residual VOCs (if present) and soil moisture that may be contained in the material.
Apparently when the soil trip blank container was opened at the laboratory, it immediatety
adsorbed both moisture and VOCs present in the laboratory atmosphere, and therefore
became contaminated.

A summary of all constituents detected by commercial laboratory analyses in these
confirmatory samples is presented in Tables 2, 3, and 4. Results of the SNIL/NM in-house
gamma spectroscopy composite soil sample screening for other radionuclides are presented in
Tables A.4 and A.5 of Appendix A. Complete analytical data packages are archived in the
Environmental Operations Records Center and are readily available for review and
verification (SNL/NM October 1994).

3.7 Rationale for Pursuing a Confirmatory Sampling NFA Decision
Three rounds of samples were collected of the liquid and/or sludge in the septic tank for
waste characterization purposes. Only low concentrations of a limited number of VOCs,

SVOCs, metals, radionuclides, and other miscellaneous constituents were detected in the
samples. o
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Table 3

ER Site 148
Summary of RCRA Metals, Beryllium, and Hexavalent Chromium Analytical Resuits for Confirmatory Soil Samples
Colected Around the Septic Tank and Seepage Pit

Other Metals

Top of RCRA Metals, Methods 6010 and 7471 Be-Method 6010

Sample  Sample (mg/kg) Cr* -Method 7196

Sample  Sample Sample  Sample Location  Interval (mg/kg)

Number  Matrix  Type Date (Figure2)  (ibgs) || As Ba Cd Crtotal Pb Hg Se Ag Be cr*

0181182 | Soi} | Field | 10/11/94 | 5148-8P1-1] 14 | 29 | 699 | ND 52 | ND|ND| ND | ND 0.31 ND

018]19-2 Sail Field | 10/11/94 | S148-5P]-1 24 31 67.3 ND 5.6 ND | ND [ ND ND 0.31 ND

018120-2 Soil Field 10/12/94 | 8148-8P1-2 14 3.4 4.7 ND 5.3 8.7 ND ND 0,78 ] 0.25 ND

018121-2 Soil Dupl. 1 10/12/94 | S148-5P1-2 14 29 111 ND 5.5 411 { ND | ND ND 0.34 ND
018)22-2 Seil Field | 10/12/94 | 5148-SP1-2 24 8.5 53.2 ND 5.4 84 ND | ND ND 0.32 ND
018123-2 Soil Field | 10/12/94 | S148-8T1-1 12 3.5 57.9 ND 4.9 34) | ND | ND ND 0.31 ND
018124-2 Soil Field 10/12/94 | S§148-3T1-2 12 3.8 69.6 ND 4.4 ND | ND | ND ND 0.25 ND
[Laboratory Detection Limit For Soil (mg/kg) 1 i 0.5 1 5 01 | 05 1 0.2 0.05
SNL/NM Soil Background Range (mg/kg)* U 0.13-7300.1-85]0.01-58.11 1-110} U U 0.05-10 || 0.1-1.] ND
SNL/NM Soil Background UTL, 95th %tile (mg'kg)* U 407.9 3.5 229 15 U U 4 0.79 ND
[Proposed Subpart S Action Level For Soil (mg/kg) 20 | 6,000 | 80 180,000%* [400**%| 20 | 400 | 400 0.2 | 400%*

Notes

As = Arsenic
Ba = Barium

Cd = Cadmium
Cr = Chromium

Pb = Lead

Hg = Meroury
Se = Selenium
Ag = Silver

Be = milligrams per kilogram
Dupl. = Duplicate soif sample

fbgs = Feet below ground surface
J = Result is detected below the reporting limit or is an estimated concentration

ND = Not detected

U = Undefined for SNLANM sails

UTL = Upper tolerance limit

mg/kg = Milligrams per kilogram
* 1T Corp., October 1994

** 80,000 mgrkg is for Cr3+ only. For Cré+, proposed Subpart S action leve] is 400 mg/kg.
*** No proposed Subpart S action level for lead in soil; 400 ppm is EPA proposed action level (EPA, July 1594)
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Aside from the possible presence of PCE that was identified in a single PETREX tube
(discussed above) but which was not found in follow-up soil samples from that location, the
passive soil-gas survey did not indicate any anomalies or areas of VOC or SVOC
contamination in soils at ER Site 148.

Confirmatory soil sampling at the point of discharge around the seepage pit did not identify
any residual COCs that indicate past discharges from this unit that could pose a threat to
human health or the environment. No evidence of leakage or discharge from the septic tank
into surrounding soils was identified from the soil sampling. The 2 VOC compounds
(methylene chloride and toluene) that were detected in septic tank or seepage pit soil samples
were identified at below-reporting-limit concentrations, and are common laboratory
contaminants (Tabie 2). As shown in Table 2, no SVOC constituents, cyanide, or
trinitrotoluene (TNT) compounds were identified in these soil samples. Soil sample
analytical results indicate that except for arsenic, the 10 metals that were targeted in the Site
148 investigation were either not detecied, or were detected in concentrations below the
background UTL concentrations of metals presented in the draft SNL/NM study of naturally-
occurring constituents (IT October 1994). Low concentrations of arsenic were detected in
the ER Site 148 soil samples, but background concentrations for this metal have not been.
determined in SNL/NM soils. Arsenic concentrations were therefore compared to, and were
found to be much lower than, the Subpart S soil action level for that metal (Table 3). In
addition, isotopic uranium activity levels detected in all soil samples were less than
corresponding background UTL activity levels for those nuclides (Table 4). As shown in
Table 4, tritium was not detected in sample soil moisture from this site. Finally, the gamma
spectroscopy semiqualitative screening detected only very low activity levels of a few
radionuclides, and did not indicate the presence of contamination frem other radionuclides in
soils at this site (Table A.2 of Appendix A).

q, Conclusion

Sample analytical results generated from this confirmatory sampling investigation show that
detectable or significant concentrations of COCs are not present in soils at ER Site 148, and
that additional investigations are unwarranted and unnecessary. SNL/NM wiil remove the
remaining dried sludge from the septic tank, properly dispose of the material, and will
decommission the septic system in accordance with local ordinances.

Based on archival information and chemical and radiological analytical results of soil samples
collected at the likely points of release of effluent from the Building 9927 Septic System,
SNL/NM has demonstrated that hazardous waste or COCs have not been released from this
SWMU into the environment (Criterion C of Section 1.2), and the site does not pose a threat
to human health or the environment. Therefore, ER Site 148 is recommended for an NFA
determination.
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Table A.1

ER Site 148 _
Summary of Constituents Detected in 1992 Septic Tank Samples

Building 9927
Coyote Test Field
Sample ID No. SNLA0O08431
Tank ID No. AD89040R

On July 21, 1992, aqueous and sludge samples were collected from the septic tank serving
Building 9927. Analytical results of concern are noted below.

-

Trichloroethene (TCE) was detected in-the aqueous sampie at a level of
4.0 mg/L, which exceeds the New Mexico Water Quality Control Commission
(NMWQCCR) discharge limit (NMDL} of 0.1 mg/L and the Resource

- Conservation and Recovery Act (RCRA) toxicity characteristic {TC) limit of

0.5 mg/L.

" Tetrachloroethene (PERC, tetrachloroethylene) was detected in the aqueous

sample at a level of 0.035 mg/L (an estimated value because the sample required
dilution, resulting in a raised detection limit), which exceeds the NMDL of
0.02 mg/L.

The following RCRA TC metals, which are also regulated under the City of
Albuquerque (COA) wastewater ordinance and the NMWQCCR, were detected
in the sludge sample at levels indicating that additional waste characterization
may be required: barium (828 mg/kg), chromium (511 mg/kg), lead

(394 mg/kg), mercury (7.1 mg/kg), and silver {1530 mg/kg).

Copper and zinc, which are regulated under the COA wastewater ordinance and

"the NMWQCCR, were detected in the sludge sample at 3510 mg/kg and 3140

mg/kg, respectively.

No other parameters were detected above NMDLs, COA discharge limits, or RCRA TC limits
that identify characteristic hazardous waste Jimits.

During review of the sludge radiochemistry data, the following item was noted:

226Ra, measured at 0.724 pCi/mL, by gamma spectroscopy, does not exceed the
investigation levels calculated during this menitoring effort. However, this
finding exceeds the U.S. Department of Energy derived concentration guideline
of 0.5 pCi/mL. **Ra was measured in the agueous sample at 0.0009 pCi/mL.
A more sensitive technique for assaying 226R4 may be warranted.
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Table A.1, continued

ER Site 148
Summary of Constituents Detected in 1992 Septic Tank Samples

Resulls of Sepilc Tank Analyses
LIOUID SAMPLE S)
Bullding Ho.iAros: 9527 CIF
Tank ID Ho.: ADBS04DA
Dale Sampled: 772192
Sample 1D No.: SNLA-D0B43
Stele COA
WMezsuted | Discharge | Dischargs
Anelylicel Paremelar Concenwedon|  Limht Lim#t Comments
Volalile Crganics (EPA 624) jman) |mg {mgn
Melhyleno Chioriio 0.05 0.1 (T10-5.0) |Below reparing limils
Telrachionoothene 0.035 6.02 (TTO-5.0) |Exceods Sfate Limi; below reporling limits
Trichlotoaihone 4,00 0.1 (TT0-5.0) jExceods Stals Limil
Semivolable Orpanies (EPA E25) {mgn {mg/h {ma/n
None doleclad above laboratory . Parameler | (TTO=5.0)
1 ing limits. Spedilic | (TTO=5.0)
Paslicides [EPA 608) {mgm - {mom {mgMm
| Dietdrin ' D.00088 MR | [TTOu5.0)
PCBs (EPA £08) {ma/ (mg) (ma/h
None deleclod sbova laboratory 0.001 [TTO-5,0}
T ing limits, )
Merals (mom {man {moa
Arsepic KD 10.005) ‘01, 20
Barium ) 019 1.0 20.0
Cadmium Coooaz | om 2.9
Chromium ) 0.12 D05 20.0 __|Exceeds Siale Limit
0.29 1.0 16,5 . .
Lead 0.018 0.05 az :
Manganese .19 020 20.0 ) £
Mercury 0.0012 0.002 0.1 -
HNickel - NR 12.0 Not analyind
Sekonium ND (001} a05 20 '
Siver 1.2 005 - 5.0 Exceads Sate Umi
Thallium ND (6.61} NR NB
Tnc . 0.55 10.0 28.0
Uranium ND [0.007) 5.0 _NR
Miscellansous Analtes __{mgn ‘ {mgf {mgm)
Phenolic Compounds 0,019 0,005 4.0 Excoads State Limit
NitratesNiifas 0.82 10.0 NR
Formakishydo ) ND {0.25) NR 260.0
Fuoride 043 1.6 160.0
ahida 0.038 0.2 6.0
Oil and Groasa 8.7 NR 150.0
Radioisgical Analysos (pcH) [farll)] [pCim
Radium 226 094202 0.0 KA
Radium 228 Q4/- 40 30.0 NRL
Gross Alpha Qal 20 KR NR
Gross Beto 50 4/ 40 NRt NR
Trtium . R 000 ) AQD KR MR .
NA = Nol Reguluad: ND (#.4) -~ Not dolocied [ roporting limil ) ] ] )
Note: Citp snd State Dis b g Lirits £ fon 008 11 A puurfmvs Ely, Sty Binats 51631 10 hachome 0F 3emtary sPhieat and Abt epic 1ok masse. siste bk Pl I wMuent dacharged oo o
tredcm Ihp puriacs of the prownd, . -
[Pt le rm it am < Cliy o Aknmuietipms B S t Uim aut Wik ity s Contd Orii nencs [1900), Sacroon 8 B3 nnd Hew Mopig s Water Ouwity Conimd Commision Aag urons (1968) Seceon 3100
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Table A.1, concluded

ER Site 148
Summary of Constituents Detected in 1992 Septic Tank Samples
Resulls of Seplic Tank Analyses
{Sludge Sample)
Building NoJArea: $927 CTF
Tank iD No.: ADS89040R
Date Sampled: 7i21/92
Sample |D No.: SNLADD8431
Measured + 2 Sigma
Anahrtical Parameter Concentratlion Uncerlainty Units
[ Water Content 91.1 NA Yo
Arsenic 9.4 NA mg/kg
Barium 828 NA mo/kg
Cadmium 243 NA mg/kg
Chromium 511 NA ma/kg
Copper 3510 NA ma/kg
Lead 394 NA mg/kg
Manganese 182 NA markg
Mercury 7.1 NA mg/kg
Nickel - NA mg/kg —I
Selenium ND {5.5) NA mg/kg i
Silver 1530 NA mg/kg
Thallium ND (5.6) NA mgig
Zinc 3140 NA mg/kg
Gross Alpha 19 18 pCi/g
Gross Beta as 36 pCig
Gross Alpha 13 18 pCig
Gross Beta 20 42 - pCilg
Gross Alpha 24 19 pCirg
Gross Bela 31 38 pCirg
Gross Alpha 4 15 pCirg
Gross Beta 3z 35 pCitg
Tritium 9E+02 4E+02 pCin.
Bismuth-214 <0.0297 NA pCvmL
Cesium-137 0.0208 0.00500 pCirmL
Polassium-40 1.83 0.129 pCirmL
Lead-212 0.0792 0.00971 pC¥mL
Lead-214 0.100 0.00111 pCirmL
Radium-226 D.724 0.104 pCi/mL
_Thorium-234 <0.247 NA . pCi/mL |
lﬁhanium-zoe 0.0345 0.00489 pCvmL
ND = Not Delected
NA = Nol Applicable
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Tahle A.2

ER Site 148
Summary of Constituents Detected in 1994 and 1995 Septic Tank Samples
Sample  Sample Sample Sample Detection  +-2 Sigma
Number  Matrix Type Date Method Compound Name Resu]t Limit Uncertainty  Unite
May 1994 Samples: !

015456-1 {Sludge Field 5/5/94 8240 VOCs ND 0.025,0.05 NA mg/L.
013456-2 |Sludge Field 5/9/94 8270 SVOCs ND 0.05-0.25 NA mg/L,
015436-2 !Sludge Field 5/9/94 TCLP/6010 Arsenic ND 0.2 NA mg/L
015456-2 (Sludge Field 5/9/94 TCLP/6010 Barjum 0.099 B 0.02 NA mg/L
015456-2 |Sludge Field 5/9/94 TCLP/6010 Cadmium 0.39 0.01 NA mg/L
015456-2 |Sludge Field 5/9/94 TCLP/6010 Chromium 1.3 0.02 NA mg/L.
015456-2 |Shidge Field 5/9/94 TCLP/6010 Lead ND 0.1 NA mg/lL
015436-2 [Sludge Field 5/9/94 TCLP/6010 Selenium 0.22F 0.4 " NA mg/L
015456-2 [Sludge Field 5/9/94 TCLP/6010 Sibver 0.031 0.02 NA mg/L
(15456-2 |Sludge Field 5/9/94 TCLP/7470 Mercury ND | 0.0002 NA mg/L
015456-5 |Sludge Field 53194 ~ HASL-300 Uranium 238 1.9 0.028 0.26 pCilg
015456-5 |Sludge Field 5/9/94 HASL-300 Uranium 235 0.071 0.025 0.032 pCilg
015456-5 |Sludge Field 5/9/94 HASL-300 Uranium 233/234 2.8 0.035 035 pCilg
015456-3 |Sludpe Field 5/9/94 Uranium Seriss:
015456-3 |Sludge Field 519194 Gamma Spectroscopy U-238 2.25 NG 0.577 pCi’g
015456-3 |Sludge Field 5/9/94 Gamma Spectroscopy Th-234 2.26 NG 0.578 pCifg
015436-3 |Sludge Field 5/9/94 Gamma Spectroscopy Ra-226 3.00 NG 0.907 pCilg
015436-3 |Sludge Field 5/9/94 Gamma Spectroscopy Pb-214 0.43 NG 0.077 pCilg
(15456-3 |Sludge Field 5/9/94 Thorium Series:
015456-3 |Sludge Field 5/9/94 Gamma Spectroscopy Th-2238 0.496 NG 0.064 pCilg
015436-3 |Sludge Field 5/9/94 Gamma Spectroscopy | Ra-224 1.09 NG 0.817 pCi/g
015456-3 |Sludge Field 5/9/94 Gamma Spectrascopy | Pb-212 0.499 NG 0.064 pCi/g
015456-3 {Sludge Field 5/9/94 Gamma Spectroscopy TI-208 0.182 NG 0.042 pCi/g
015456-3 |Sludge Field 5/9/94 Other Radionuclides:
015456-3 [Sludge Field 5/9194 Garnma Spectroscopy Cs-137 0.095 NG 0.049 pCi/p
015436-3 [Shudge | Field 5/9/94 Gamma Speclroscopy K-40 7.44 NG 0.76% pCi/g

l

anuary 1995 Samples:
021477-1 |Sludge Field 1/26/95 HASL-300 Uranium 238 19 0.071 0.37 pCilg
02}477-1 |Sludge Field 1/26/95 HASL-300 Uranium 235 0.12 0.071 0.076 pCilg
021477-1 |Sludge Field 1/26/95 HASL-300 Uranium 233/234 2.7 0.097 0.48 pCilg
021477-1 {Sludge Field 1/26/95 600 506.0 | Tritium * 7250 6200 3460 pCi/L
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Sample

Table A.2, concluded

ER Site 148
Summary of Constituents Detected in 1994 and 1995 Septic Tank Samples

Sample  Sampie Sample Detection  +-2 Sigma
Number  Matrix Type Date Method Compound Name Result Limit Uncertainty  Units
[anuary 1995 Samples, continued:

0214772 |Sludge Field 1/26/95 | Gamma Spectroscopy | Uranium Series:
02i477-2 |Sludge Field 1/26/95 Gamrma Spectroscopy | U-238 2.68 2.48 1.4 pCig
0214772 [Sludge Field 1/26/95 Garnma Spectroscopy Th-234 325 0.964 1.18 pCi‘g
021477-2 |Sludg: Field 1/26/95 .| (Gamma Spectroscopy Ra-226 2,32 0.91 0.837 pCi/g
0214772 |Sludge Field 1/26/95 Gamma Spertroscopy Pb-214 0.606 0.093 0.185 pCilg
021477.2 |8ludge Field 1/26/95 Gamma Spectroscapy Bi-214 0.545% (.118 0.139 pCilg
0214772 |Shudge Field 1/26/95 Gamma Spectroscopy Thorium Series:
021477-2 [Sludge Field 1126/95 Gamma Spectroscopy Th-232 0.664 0.262 0.272 pCig
0214772 |Shdge Field 1/26/95 Gamma Spectroscopy Ra-228 0.648 0.399 0.295 pCi/g
021477-2 |Sludge Field 1/26/95 Gamena Spectroscopy Ra-224 1.31 0.783 0.606 pCi/g
021477-2 (Sludge Field 1/26/95 Gamma Spectroscopy Pb-212 0.548 Q.075 G181 | pCirg
021477-2 'Sludee Field 1/26/95 Gamma Spectroscopy T1-208 0.652 0.136 0178 pCiig
0214772 |Sludpe Field 1/26/95 Gamma Spectroscopy Other Radionuclides:
021477-2 [Shdge Field 1/26/95 Gamma Spectroscopy K-40 12.9 0.839 2.3 pCig | J

B = Compound detected in the laboratory blank.

J= Resuit is detected below the reporting limit or is an estimated concentration,

mg/L = Milligrams per liter

NA = Not Applicable
ND = Not detected
NG = Nol given
pCi/g = Picocuries per gram

pCi/L. = Plcocuries per liter
TCLP = Toxicity Characteristic Leaching Procedure

* Net tritium value = gross result minus blank sample result.

No Further Action Proposal (Site 148)
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Table A3

ER Site 148
Summary of 1994 PETREX Passive Soil Gas Survey Results

PETREX Relative Soil Gas Response Values
(in ion counts)
STD SITE 148

Sample  PCE TCE  BTEX Aliphatics
156 22365 ND 9647 44728

157 ND ND 1160 ND
158 35259 ND 63414 55499
159 82168 ND 14736 10757
160 118283 ND 38533 91262
161 24311 ND 17539 31744

D-1157 11902 ND 15910 4978
* 900 ND ND 4553 6219
* 901 ND ND 4732 ND

PCE - Tetrachlorosthene
Indicator Mass Peak(s) 164

TCE - Trchloroethene
Indicator Mass Peak(s) 130

BTEX - Benzene, Toluene, Ethylbcnzéne!Xylene(s)
Indicator Mass Peak(s) 78, 92, 106

Aliphatics - C4-C11 Cycloalkanes/Alkenes
Indicator Mass Peak(s) 56, 70, 84, 98, 112,
126, 140, 154
D - Duplicate Sample

Sample numbers in thousands duplicate of sample numbers in hundreds

* QA/QC Blank Sample - No Compounds Detected
above the PETREX Normal reporting Limits
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Table A4

ER Site 148
Gamma Spectroscopy Screening Results for Seepage Pit
Shallow Interval Composite Soil Sample

'tl—ttit‘l1ti"‘tt*t‘I‘Tf*i'*t*t'tttiii""flf*i'frrvtt'f*'ii‘rtt'if*"l"rl’f**“***

* SNL kzdiation Sample Diagnostic Program (7715)/881 13-0OCT-%4 13:21:07 «

ttt*i“l’?‘rt*i‘tft******‘t**********i-i--l'tt*tt*****tttftti***tt*tf****t*r*‘t******

B.GALLCWAY (7582) SNL/NM-Di8118-3

Operatcr:: %’ /0/./2/57/

7

*Ertkthkkrtrkhthtd

Reviewed by vApa] (o 14 (4
AV

Zf**t*t***i*tti—**t**i**********f?**t*‘t*t***t*****1‘********
*

Data File : 94054201 .DAT * Sample Quantity: 772.000 GRAM
Acquire Date: 13-0CT-94 12:16:37 + Efficiency File: SMAR1.EFF

Sample Date: 12-0CT-34 14:00:00 + Library File: RSDP.LIRB

Sample Type: SOLID *

**t****tt'k****t*it*t*********t********ti***!tttrtt***ii*t********fi*******
*

Preset ©Live Time: 3600.0 sec * FWHM at 1332 KeV : 2.0 ReV

Blapsed Live Time: 3600.0 sec * Peak Search Sensitivity: 4.0

BElapsed Real Time: 3601.0 sec * Gaussian Assymetry : 10.0 % .

thkkdhkt Tk Ak dktrt vttt bbbk hrbtrdrithrtrdhddddrhkrdtrrerrtrt ittt hktttorvdttt vt d et b
*

Detectox : DET1 * Pit Iteraticns : 20.

Calib Datce : 30-AUG-94 09:23:06 * Bnergy Tolerance: 1.5 KeV

KeV/Chz=onel: .36608 * Half Life Ratio : 8.0

Offsget + -.14939 * Abundance Limit : 50.00 %

I 222 A AR R A S AL A S RS L LR AR ES F SRR LR EEEE LR LR R R E LR R L F R R T I B B T T I I SR g T g gy

[Summar.~ Report -- SNL (7715) -- versicn 1.2]

Activity 2-gigma MDA

Nuclide (PCI /GRAM ) Brror (PCZ /GRAM )

U-238 9”.08E-01 3.98B-01 = ------a-

TH-234 2.10E-01 3.88E-01 @ - --a--

U-234 Not Detected = -------- S.24E+00

RA-226 _1.81E+00 6.20E-Q1 @ ---c-----

PB-214 6.60E-01 6.03B-02 = se------

BI-214 6.80E-01 . 6.62B-Q2 = --------

PB-210 Not Detected  -------- .Z0E+00

TH-232 6.20E-01 1.03B-01 0 -e-e----

RA-228 §.20B-01 1.038B-01 eee--e--

AC-228 5.59R-01 9.338-02 - -----

TH-228 5.958B-01 4.25B-02 = --------

RA-224 8.57R-01 6.22B-01 = --------

PB-212 5.97B-01 4.27B-02 = ese-----

BI-212 3.27B-01 1.80B-01 = --------

TL-208 4.80B-01 6.97E-02 = .- c--n--

U-235 Not Detected ©=. -------~ 1.44E-02

TH-231 Not Detected = @ -------- 1.C2E-01

PA-231 Not Detected ---+=--- 6.78E-01

AC-227 Not Detected @ -------- 9.EQE-01

TH-227 Not Detected  -------- 1.26E-01

AM-241 Not Detected = -------- 1.27E-01

NpP-237 Not Detected - ------- 1.72E-01

PA-233 Not Detected - ------- 3..2E-02

TH-229 Not Detected -~ ------ 7.:7E-02
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Table A.4, concluded

IER Site 14§
Gamma Spectroscopy Screening Results for Seepage Pit

Shallow Interval Composite Soil Sample

ID: 3.GALLOWAY (7582} SNL/NM-01811B-3

Activity ‘

2-pigma
Nuclide (PCI /GRAM ) Error (PCY /GRAM
PUJ-239 Not Detected —emm— - - 2.51E+02
AG-110 Not Detected @ @ -------- 1.41E-02
BE-7 Not Detected @ -------- 1.20E-01
AR-41 | Short Half-Life ~ ----=-=--- = -c-cwcro-=
BA-133 Not Detected @ ~-------- 2.05E-02
Ba-140 Not Detectked @  ---=----- 5.28E-02
BI-207 Not Detected  -------- 1.65B-02
CD- 105 Not Detected  --~---=-- 6.66R-01
CB-139 Not Detected  -------- 1.71B-02
CE-144 Nct Detected — -------- 1.32E-01
CO-56 Not Detected  -------- 2.44E-02
C0O-57 Not Detected -------- 1.66R-02
C0-58 Not Detected  -~---=---- 1.60B-02
CcC-&0 Not Detected -------- 2.24E-02
CR-51 Not Detected @ ---=----- 1.31E-01
CS-134 Not Detected --=--~-- 1.33B-02
Cc5-137 Not Detected ~ -------- 1.61RB-02
CUu-64 Neot Detecked ™ -------- 1.90B+0%
EU-152 Not Detecked @  -------- 5.00E-02
EU-154 Not Dekected = ---=-=---- 6.48R-02
EU-155 Not Detected @ =-------- 7.97B-02
FE-59 Not Detected @ =-------- 3.B7E-02
ED-153 Not Detected @ -------- 5.258-02
HG-203 Not Detected --=~----- 1.75E-02
I-125 ot Detected @ -------- 0.00E+00Q
I-129 Xot Detected --~---=-- 0.00E+0Q
I-131 Not Detected 0 o-------- 1.50E-02
IN-115M Not Detected @  =-====---- 1.07E+0Q
IR-182 Not Detected .  ----+--- 1.56E-02
K~-20 1.52E+Q1 7.04B-01 @ --ese---
LA-3140 Not Detected -+-=~---- 2.37E-02
MN-54 Not Detected @  -------- 1.98E-02
MN-546 Short Half-Life ~ -=-=----- = <-ec-n=--
NA-22 Not Detected -------- 2.43E-02
NA-24 Not Detected W --------~ 4,78R-02
NE-95 Naot Detected  ----=---- k.6QBR-D2
RU-103 Not Detected -------- 1.26E-02
RU-10& Not Detected  =-------- 1.11B-01
SB-124 Not Dekecked @  =---=----- 1.47B-02
SB-125 Not Detected @ =-------- 4,23B-02
SB-126 Not Detected @ -------- 1.55E-02
SC- 46 ot Detected  -------- 1.61E-02
SN-113 Not Detected @ -------- 1.B5B-02
SR-8% Not Detected  -------- 1.41E-02
TA-182 Not Detected  -------- 1.45E-01
TEB-123M Not Detected @ -~------- 1.69%9E-02
TL-201 Not Detected = «----a--- 1.65E-01
AB-133 Not Detected @ ~-------- 8.94E-02
Y-B8B Ner Detected = ~-----=-- 2.12E-02
ZN-65 Not Detected = =-=------ 1.60E-02
ZR-95 Not Detected =~ ~  -------- 3.23E-02
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Table A5

ER Site 148
Gamma Spectroscopy Screening Results for Seepage Pit
Deep Interval Compaosite Soil Sample

t..***g"'l'"'"“"'t'fi"lIt*itt.*tt**'****tt.*ititil‘t'i.g‘qqr"'*‘Q.itii‘t"‘,

+ SWL Raciztion Sample Diagnostic Program (7715)/881 13-0CT-94 14:58:7171 «

2222 A R R R AR R AR AR R R R R A Y N T2 AR R R R X

B.GALLOWAY/E.RANKIN (7582/SMO) SNL/NM#018119-3

Operator: /Q‘ /{/(/3/5'?/ Reviewed by Aﬁy\?ﬂ/] /o /"‘1' {‘1"7‘

****‘t‘ttttf*'l‘**tt**i********tt**********i*tt*i*i’*it**tittti**tttt‘k********r
*

Data File 94054202 .DAT * Sample Quantity: 739.000 GRAM

Acquire Date: 13-0CT-94 13:21:18 * Efficiency File: SMAR1.EFF

Sample Date: 12-0CT-94 13:30:00 * Library File: RSDP.LIB

Sample Type: SOLID *

dkkkkkdttrtrrrrdkb ok hrrbrtrhdthhrdhdr bkttt rbrdkhkt vtk tretd bbbt b b wt 2
*

* FWHM 2t 1332 ReV : 2.0 EKeVv
* Peak Search Sensitivity: 4.0

Pregset Live Time: 3600.0 sec
Elapsed Live Time: 3600.0 sec

Elapged Real Time: 3601.0 sec * Gaussian Agsymetry : 10.0 ¥
A A S A AR R AN A S IR LR R A A R R R AR AR R E R AL AR R R R E SRR EEERE LT LR R X R DI I F I TR I RGN GEgrogn
,

Detector : DETi * Fit Iteratioms : 20.
Calib Date : 30-AUG-94 09:23:06 * Energy Tolerance: 1.5 KeV
KeV/Channel: .36608 * Half Life Ratio : B.0
Offset : -.14939 * abundance Limit : 50.00 %
A A2 A SR E R AR T RS SRS S RS EEE SRR LRSS RS ER R R B2 R KRR T B L R R PRI R I SR IR AT S A S S
(Summary Report -- SNL (7718) -- version 1.2]

Activity . 2-gigma MDA -
Nuclide {PCI /GRAM } Error {PCT /GRAM ) Y \E &
------- e e m e mueam. - . R P L L C‘.;._‘:,-" R
U-238 Not Detected =  -------- 4.27E-01 Y T, -
TH-234 Not Detected = -------- 4.28E-01 . .
U-234 Not Detected .  ====-e-- 1.02E+01 >
RA-226 9.38E-01 S.38E-01 0000 seema-aan. ~ TN ~
PB-214 5.89E-01 6.43E-02  memeee-- [
BI-214 6.B6E-01 6.59E-02  ccmee-a- \K
PR-210 Not Detected =  -------- 0.00E+00 >
TH-232 7.79E-01 1.68E-01 = ---a---.
RA-228 7.79E-01 1.68EB-01 = c-a---.-
AC-228 7.03E-01 1.52B-01 --------
TH-228 5.81lE-01 4.35E-02 = ----ea-s
RA-224 1.9BE+00 5.53E-01  --------
PB-212 5.83R-01 4.378B-02 = eeenaaan.
BI-212 2.58R-01 2.27E-Q01 eeeaaaan
TL-208 S.21E-01 9,35E-02  --eaa..-
U-235 Not Detected = -~-=------ 3.42EB-02
TH-231 Not Detected @ =  --==----- 3.02E-01
PA-231" Not Detected = -------- 6.89E-01
AC-227 Not Detected @ --=----=-- 1.02E+00
TH-227 Not Detected  -------- 1.29E-01
AM-241 Not Detected  -------- 1.24E-01
NP-237 Hot -Detected - ----- 1.84E-01
PA-232 Not Detected = @ -c-c---- J.71E-02 -
TH-229 Not Detecteg 0 ---ee--- T.61E-02
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ID: B.GALLOWAY/E.RANKIN (7582/SMO)

Table A.5, concluded

ER Site 148

Gamma Spectroscopy Screening Resulls for Seepage Pit

Deep Interval Composite Soil Sample

SNL/NM 018119-3

Activity 2-sigma MDA
Nuclide: (PCI /GRAM Brror (PCI /GRAM )
PU-238 Not Detected -------- 2.66B+02
AG-110 Not Detected +--c---= 1.38R-02
BR-7 Not Detected @ -------- 1.33E-01
AR-41 Short Half-Life ~ -----=--  ceeau__-
BA-133 NHot Detected @ -------- 2.26E-02
BA-140 Not Detected @  -~---w--- 5.498-02
BI-207 Not Detected @ = -----a-- 1.63E-02
CD-109 359850 520553 P %r/m
CE-13% Not Detected -------- 1L.79E-02
CEB-144 Not Detected @ @ ~------- 1.3¢EB-01
CO-56 Not Detected @ -----=~-- 2.21B-02
CO-57 Neot Detected W ~evermv--- 1.83R-02
CO-58 Hot Detected  ~------~ 1.8B6EB-02
CO-60 Not Detected @ -~------- 2.55E-02
CR-51 Not Detected --~------ 1.306E-01
CS-134 Not Detected  -----=--- 1.37E-02
CS-137 Not Detected W -~--=-=- 1.71E-02
CU-64 Not Detected —mme e —— 2.03EB+01
BEU-152 ot Detected ™ -------- 2.493-02 -
- ot Detected = c-----e- .34R-02 T~
BO.ree gobopopected 4125 032 22 el T %—.%
FE-59 Not Detected @ ~=---=-- 3.94R8-02
GD-153 Hot Detected @ -----=-~- 5.63E-02
HG-203 Not Detected  -------- 1.78B-02
I1-125 Not Detected @ -------- " 0.00R+00
I-129 Not Detected - -------- 0.00E+QC
I-131 Not Detected @ @~ -------- 1.77E-02
IN-115M Not Detected = = ~-------- 1.43E400
IR-192 Not Detected -=------ 1.77E-02
K-40 1.61E+01 7.16B-01 @ eemeea.-
LA-140 Not Detected = «+------ 2.21E-02
MN-54 Not Detected L mmemema- 2.02B-02
MN-56 Short Half-Life W --------  co-eo-na-
NA-22 Not Detected =  ~-=------ 2.60R-02
NA-24 Not Detected @ -------- 6.76R-02
NB-§5 Not Detected @ -------- 7.29R-02
RU-103 Not Detected @ @ -------- 1.488-02
RU-106 Not Detected = @ -------- 1.20R-01
5B-124 Not Detected @ ---=---- 1.63B-02
SB-125 Not Detected @ ~-------- 4.09E-02
SB-126 Not Detected @ -------- 1.778B-02
SC-46 Not Detected @ -------- 1.91B-02
SN-113 Not Detected @ -------- 2.14E-02
SR-85 Not Detected = -------- 1.31R-02
TA-182 Not Detected  -------- 1.54E-01
TEB-123M Not Detected  -------- 1.72R-02
TL-201 Not Detected @ -------- 1.82B-01
¥XEB-123 Not Detected = -------- 9.448-02
Y-88 Not Detected @ -------- .2.15B-02
ZN-65 Not Detected - ------- 4.39B-02
ZR-95 Not Detected . ----- - 3.29K-02
No Further Action Proposal {Siie 148) A-10






Department of Energy
Field Office, Albuguerque
Kirtland Area Office
P.O. Box 5400 Jui L,
Albuguerque New Mexico 87185-5400 ~  °© ‘

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. Benito Garcia, Bureau Chief

New Mexica Environment Department
Hazardous and Radioactive Materials Bureau
2044 Galisteo Street

£.0. Box 26110

Santa Fe, NM 87505-2100

Dear Mr. Garcia:

Enclosed are two copies of the Dapartment of Energy (DOE)/ Sandia National
Laboratories/New Mexico {SNL/NM) response to the NMED Notice of Deficiency
(NOD) for the third submission of No Further Action {NFA) proposals. NOD respanses
are provided for the following environmental restoration sites: :

OU 1295 - Septic Tanks and Drain Fields

0 Site 142 - Building 9970 Septic System

0 Site 143 - Building 9972 Septic System

0 Site 146 - Building 9920 Drain System

0 Site 148 - Building 9927 Septic System
OU 1332 - Foothills Test Area

C Site 15 - Trash Pits

g Site 27 - Building 9820 Animal Disposal Pit
0 Site 28-2 - Mine Shaft

0 Site 28-10 - Mine Shaft

0 Site 67 - Frustration Site
OU 1333 - Canyons Test Area

Site 59 - Pendulum Site

Site 63A - Balloon Test Area

Site 638 - Balloon Test Area

Site 64 - Gun Site

Site 92 - Pressure Vessel Test Site

oDo@oaod

If you have any questions, please contact John Gould at (505) 845-6089, or Mark

Jackson at (505) 845-6288.
Sipcerely,
2 K/

ichéel J. Zamorski
?:ﬁ Acting Area Manager
Enclosures

1



Benito Garcia

c¢ w/enclosure:

T. Trujillo, AL, ERD

W. Cox, SNL, MS 1147

J. Parker, NMED-OB’

R. Kennett, NMED-OB :
D. Neleigh, EPA, Region 6 {2 copies via certified mail)

cc wfo enclosure:

Oms, KAO-OB

Galloway, SNL, MS 1147
. Byrd, SNL, MS 1148

. Young, SNL, MS 1147

. Dinwiddie, NMED

. Davis, NMED

. Kruse, NMED
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Sandia National Laboratories

Albuquerque, New Mexico
June 1997

,/Environmental- Restoration Project
Responses to NMED Technical Comments
on No Further Action Proposals

Dated August 19?_5_J '

INTRODUCTION

This document responds to cOmMments received in a letter from the State of New Mexico
Environment Department to the U.S. Department of Energy (Zamorski, April 28, 1997)

documenting the review of 14 No Further Action (NFA) Proposals submitted in August
1995. ’

This response document is organized in sections by operable unit (OU) and subdivided in
numerical order by site number, Each OU section provides NMED comments repeated in
bold by comment number and by site number in the same order as provided in the call for
response to comments. The DOE/SNL response is written in normal font style on a
separate line under “Response”. Responses to general technical comments begin on

page 3 and responses to site-specific technical comments begin on page 5. Additional
supporting information for the general and site-specific comments is inclnded as figures
and tables within each comment and as attachments within each section, as appropriate.
When referenced in the site-specific NOD responses, risk assessment analyses will be
submitted to NMED at 3 later date. ~

SNL/NM ER Project
June 1997

Adzust 1595 NPA Proposals
Commenpt Responses
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RESPONSES TO NMED COMMENTS
ON NO FURTHER ACTION PROPOSALS
DATED AUGUST 1995

GENERAL COMMENTS

L Final, rather than draft, site maps should be provided for each unit proposed
for No Further Action (NFA). (Needed for adequate review)

Res'p_o_nse: Final site maps for OUs 1295, 1332, and 1333 are provided in
Attachment A of this section. In addition, all future NFA. submittals will be
submitted with final rather than draft site maps.

2. Interviews alone are not sufficient documentation to make an NFA
determination. Site history and interviews can be used to guide an
investigation or confirm other evidence, but are not sufficient by themselves.
In the absence of any other supporting information, screening sampling
should be conducted to further corroborate the interview and site history
information. (Best Professional Judgment)

In most cases, an NFA proposal is not likely to be approved unless it is based
on some sampling and analysis of the medium/media of concern. (Best
Professional Judgment) '

Response: DOE/SNL believe that, where the actual persons involved with the
operation, at the time of the suspected release, provide first-hand, eyewitness
accounts, they are reliable sources of information. In most cases, a combination
of information js used to determine whether a release has occurred, including
sampling. In some cases the suspect media has been removed, and therefore can
no longer be sampled. In summary, sach case must be judged individually.
Where additional sampling is appropriate for those sites reviewed in the third
round of NFAs, it is so stated under the site-by-site responses given below.

3. Analytical results obtained at Environmental Restoration (ER) sites should
be compared with sitewide background concentrations, when approved by
the New Mexico Environment Department, to determine whether
contamination has occurred. (Best Professional Judgment)

SNL/NM ER Project August 1995 NFA Proposals
June 1957 3 Comment Responses



General Comments

Response: DOE/SNL are currently in the process of negotiating site-wide
background concentrations with the New Mexico Environment Department
(NMED), and expect that all values except those for OUs 1332, 1333, and 1334 to
be approved. Upon final approval of the site-wide background study report, all
OUs except for OUs 1332, 1333, and 1334 will compare analytical fesults to the
background concentrations contained in the report. Additional background
samples will be collected at OUs 1332, 1333, and 1334 upon mutual agreement
with NMED of locations for such sampling.

A sampling and analysis plan or RFI Work Plan should be submitted prior
to the start of any sampling activities conducted as a result of this Notice of
Deficiency. (Permit Condition J.1)

Response: Where sampling is anticipated, a sampling and analysis plan is
developed which is provided to the NMED. Meetings with the NMED Oversight
Bureau are scheduled in order to review these sampling plans and make any
changes in the technical approach that would benefit the investigation. These
practices will continue. However, DOE/SNL may not have always provided the
NMED Hazardous and Radioactive Material Bureau with such sampling plans, or
an invitation to participate in pre-sampling discussions. If that has happened, it
was an oversight for which DOE/SNL apologizes. DOE/SNL will make every
effort in the future to be inclusive in the pre-sampling discussions with all
appropriate elements of NMED.

Any sources cited in NFA proposals should be documented and referenced.
The source docaments should be readily available to the public and to any
reviewers. (Additional information needed for adequate review)

Response: Sources cited in all current submissions of NFA proposals are
documented and referenced. General ER Project documents {e.8., RFI Work
Plans, RFI Reporis, NFAs, the Program Implementation Plan, etc.) are
available to the public and other reviewers at the DOE Public Reading Room
located at the Library Building at Albuquerque Technical-Vocational Institute,
Joseph M. Montoya Campus, at 4700 Morris Avenue, NE. DOE/KAO will
continue its practice of simultaneously transmitting to NMED copies of all
documents sent to the Public Reading Room. OU-specific archival references are
located at the ER Project Records Center. The public and regulators can access
information from the ER Project Records Center by verbal or written request to
John Gould, DOE/KAQ, at (505) 845-6089.

SNL/NM ER Praject August 1995 NFA Propdsals

June 1997
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General Comments

ATTACHMENT A

FINAL SITE MAPS FOR
OUs 1295, 1332, AND 1333
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General Comments

FINAL SITE MAPS FOR OU 1295
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Site-Specific Comments . ) 0U 1295

SITE -SPECIFIC COMMENTS

QU 1295, Septic Tanks and Drain Fields

6.

Boreholes used to characterize ER sites consisting of septic tanks, drain
fields, etc. must be located so as to intercept the mass of known or suspected
contaminated matter in the Solid Waste Management Unit (SWMU).
Boreholes must be drilied to allow sampling of waste matter and of
environmental media beneath the SWMU to determine if a release has
occurred. (Even then, contaminant concentrations may not reflect what lies
at greater depth, due to percolation of waste.) (Best Profgssional Judgment) -

Response: The characterization approach for SNL/NM septic tanks, drainfields,
seepage pits, drywells, and other effluent release points is described in the RCRA
Facility Investigation Work Plan, with addenda, for Operable Unit (OU) 1295,
Septic Tanks and Drainfields, approved by EPA and NMED on March 31, 1995
(SNL/NM March 1993, SNL/NM 19%4, SNL/NM May 1995, and EPA March
1995). This NOD comment will not be addressed here. DOE/SNL believe that
the response should be subject to a separate negotiating process.

Site 142, OU 1295, Building 9970 Septic System

7.

A schedule for the removal of the tank and sludges at this site must be
provided. (Additional information needed for adequate review)

Response: The top of the septic tank was excavated and opened, then the waste
material was removed on December 14, 1995 (SNL/NM December 1995a). The
tank was thoroughly steam-cleaned. Then on December 15, 1995, an inspector
from NMED verified that the tank had been emptied in compliance with state
guidelines (SNL/NM December 1995b). The tank was then backfilled with clean
fill dirt and the site graded.

Based on the detection of VOCs, SVOCs, metals and radionuclides in liiluic'l
and sludge from the septic tank, analysis of additional samples from below
this structure is necessary. (Best Professional Judgment)

Response: Refer to the response to Comment #6 concerning the sampling
approach for the OU 1295 septic and drain system sites. This NFA proposal is
based on the confirmatory soil samples connected at the site, not the
concentrations of constituents in the septic tank. '

SNL/NM ER Project August 1993 NFA Proposals

June 1997
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Site-Specific Commenis . 00U 1295

. ' 9. Based on the shallow depth of the saturated zone at this site, groundwater
monitoring must be conducted, unless the results of sampling and analysis
required in Comment No. 6 above indicate otherwise. {Best Professional

Judgment)

Response: Refer to the response to Comment #6 concerning the sampling
approach for the OU 1295 septic and drain system sites. The intermittent
occupancy of Building 9970 and the nature of the testing performed at this facility
(SNL/NM March 1993) indicate that only low effluent rates were disposed to the
system and do not suggest the use or release of significant volumes of constituents
of concern (COCs). For these reasons, along with the lack of significant CoC
concentrations detected in the confirmatory soil samples collected around the
release point, DOE/SNL do not believe that groundwater monitoring is necessary
or justified at this site.

Site 143, OU 1295, Building 9972 Septic System

10.  Based on the detection of VOCs, SVOCs, barium, and tritium in liquid and
studge from the septic tank and organics in soil samples from the leachfield,
analysis of additional samples from beneath these features is necessary. (Best
Professional Judgment)

‘ Response: Refer to the response to Comment #6 concerning the sampling
approach for the OU 1295 septic and drain system sites. In addition, referring to
Figure 2 of the NFA proposal for Site 143, the sampling locations are almost

directly on top of the drainlines in the leachfield. With the first sampling interval
starting level with the bottom of the trenches excavated for the leachfield and the
second interval starting 10 feet below the first, DOE/SNL believe that the
sampling would have intercepted and identified any significant release of COCs
from the septic system. The septic tank still contained liquid wastes when it was
emptied, indicating that there were no leaks from the structure. If the tank had
been leaking, the two sampling locations on either side of the tank would have
intercepted any COCs released. : :

This NFA proposal is based on the confirmatory soil samples, not the
concentrations of constituents in the septic tank. The organic constituents reported
in the soil samples are clearly attributable to analytical laboratory contamination.
Concerning the organic constituents found in the soil samples, EPA guidance
(EPA 1988) specifically states that “No positive sample results should be reported
unless the concentration of the compound in the sample exceeds 10 times the
amount in any blank for the common contaminants listed below, or 5 times the
amount for other compounds.” The guidance also states that if positive

SNL/NM ER Project ‘ August 1995 NFA Proposals
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Site-Specific Comments , 011298

' , concentrations are reported and are below the Contract Required Quantitation
Limit, the data should be qualified as non-detects. The list of five common

laboratory contaminants listed by the BPA include MEK, acetone, and methylene
chloride, which are the three compounds detected in Site 143 soil analyses. The
soil trip blank shipped to the CLP laboratory with the site samples contains the
highest concentrations of all the compounds reported, and all are common
laboratory contarninants. All the concentrations of organics in site samples are
below the laboratory quantitation limits for soil except for two samples with
acetone, one at the reporting limit of 10 mg/kg, and the other at 11 mg/kg. In
comparison, the trip blank contained acetone at 18 times the laboratory reporting
limit (Table 2 of the NFA proposal for Site 143). DOE/SNL believe that the site
was sufficiently characterized and that additional sampling is not justified.
DOE/SNL will perform a risk assessment analysis to show that the COCs detected
at the site do not pose any significant risk to human health or the environment.

11.  Based on the shallow depth of the saturated zone at this site, groundwater
monitoring must be conducted unless the results of sampling and analysis
recommended in Comment No. 8 above indicate otherwise. (Best
Professional Judgment)

-Response: Refer to the response to Comment #6 concerning the sampling
: approach for the OU 1295 septic and drain system sites. The nature of the testing
o performed at this facility (SNL/NM March 1993) does not suggest the use or
' release of significant volumes of the COCs found in the septic tank. For this
reason, along with the analyticai results of confirmatory soil samples collected in
the leachfield and next to the septic tank, DOE/SNL do not believe that
groundwater monitoring is necessary or justified at this site.

Site 146, OU 1295, Building 9920 Drain System

12.  The only analyses available come from soil/sediment samples collected
outside the 6-foot square area used for liquid waste disposal. Because VOCs,
RCRA metals, and tritium were detected in these samples, analysis of
additional samples from below the disposal area is necessary. (Best
Professional Judgment)

Response: Refer to the response to Comment #6 concemiﬁg the sampling
approach for the OU 12935 septic and drain system sites. DOE/SNL believe that
soil samples were collected from below the disposal area:

As stated in Section 3.7 of the NFA proposal for Site 146, DOE/SNL believe that
the organic constituents detected in the soil samples collected are due to

SNL/NM ER Project . . ’ . Augast 1993 NFA Proposals
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Site-Specific Comments oU 1295

laboratory contamination rather than residual concentrations from a significant
release at the site. Refer to the response to Comment #10 for EPA guidance on
evaluating data to identify laboratory-introduced contamination. The volatile
organic compounds{VOCs) detected in the soil trip blank (Table 2 of the NFA
proposal) are an indicator of contamination introduced during transit or most
likely in the analytical laboratory. The trip blank exhibits the highest
concentrations and the largest number of VOCs found in the site soil samples.

The RCRA metals detected in the soil samples (Table 3 of the NFA proposal)
were all less than the 95th percentile for background metals concentrations in soil
at SNL/NM (IT March 1996). The highest concentration of each metal
constituent detected at the site is compared to the latest available maximum
background values in Table III-1 below. In addition, the lowest sampling interval
started at 14 feet below ground surface (bgs); samples from this deep interval '
contained metals concentrations that did not vary significantly from those
collected in the interval starting at 4 feet bgs, indicating that even if metal COCs
were released from the facility, their downward migration in the soil column was
insignificant during the approximately 22 years of facility operation.

Table ITI-1. Comparison of Soil Concentrations and Background Values for

Site 146. ,
. Constituent Highest Concentration SNL/NM Background
As 2.8 ppm 7 ppm '
Ba 185 ppm ‘ ' 214 ppm
Cr 6.8 ppm 15.9 ppm
Pb 4.8 ppm 11.8 ppm

The highest tritium activity detected was 250 picocuries per liter (pCi/L) in soil
moisture, which is at the method detection limit for the analytical laboratory.
While no background activity has been estimated for tritium in soil at SNL/NM,
the activity of tritium in soil moisture can be approximated by samples taken by
the EPA of rainwater throughout the United States (EPA 1993). Assuming that
the atmospheric tritium concentration in rainwater is in equilibrium with tritium. in
soil moisture, the background range for soil is 100 to 400 pCi/L, which brackets
the highest tritium concentration detected at Site 146. DOE/SNL believe that the
site was sufficiently characterized and that additional sampling is not justified.
SNL/NM will perform a risk assessment analysis to show that the COCs detected
at the site do not pose any significant risk to human health or the environment.

SNL/NM ER Project August 1995 NFA Proposals
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Site-Specific Comments OU 1295

. Site 148, OU 1295, Building 9927 Septic System

13.  The only analyses available come from soil/sediment samples outside the area
used for liquid waste disposal here. Because VOCs and potentially elevated
levels of RCRA metals were detected in these samples, analysis of additional
samples from directly below the disposal area is necessary. (Best
Professional Judgment)

Response: Refer to the response to Comment #6 concerning the sampling
approach for the OU 1295 septic and drain system sites. :

~ From Table 2 in the NFA proposal for Site 148, organic compounds detected in
the soil samples are again clearly the result of laboratory contamination. Refer to
the response to Comment #10 for EPA guidance on evaluating data to identify
laboratory-introduced contamination. The two VOC compounds detected above
the laboratory repotting limit in the soil trip blank were not detected in the site
samples. This strongly suggests that they were introduced in transit, or more

. likely in the laboratory once the trip blank container was opened. The
concentrations reported in the site samples for toluene and methylene chloride
were all below the laboratory reporting limit, and these compounds were also
present in the trip blank. :

‘ From Table 3 in the NFA proposal for Site 1483, the concentrations of RCRA
. metals reported in the site samples were all below the SNL/NM 95th percentile
for soils except for arsemic from one sampling interval (IT March 1996). The
highest concentration of each metal constituent is cormpared to the latest available
maximum background values in Table IV-1 below. One arsenic value is slighty
above the maximum background value for SNL/NM. However, the concentration
is still within the range of background values for arsenic in subsurface SNL/NM
soils of 0.033 to 17.0 milligrams per kilogram (mg/kg) (T March 1996). The
concentration is also well below the proposed Subpart S Action Leve] for soil of
20 mg/kg. DOE/SNL believe that the site was sufficiently characterized and that
additional sampling is not justified. DOE/SNL will perform a risk assessment
analysis to show that the COCs detected at the site do not pose any significant risk
to human health or the environment.

SNL/NMER Project August 1995 NFA Proposals
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Site-Specific Comments . 0U 1295

Table IV-1. Compariéon of Soil Concentrations and Background Values for
Site 148.

Constituent Highest Concentration SNL/NM Background
As 8.5 ppm 5 7 ppm
Ba _ 111 ppm 214 ppm
Cr 5.6 ppm 12.8 ppm
Pb 9.7 ppm ~ }11.8 ppm
Ag 0.78 ppm <1 ppm
References {for OU 1295) -

IT Corporation (IT), March 1996, “Background Concentrations of Constituents of
Concern to the Sandia National Laboratories/New Mexico Environmental Restoration
Project and the Kirtland Air Force Base Installation Restoration Program,”

IT Corporation, Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), March 1993, “Septic Tanks and
Drainfields (ADS-1295) RCRA Facility Investigation Work Plan”, Albuquerque,
New Mexico. ' :

Sandia National Laboratories/New Mexico (SNL/NM), 1994, “Comment Responses to
USEPA Notice of Deficiency November 1994”, Sandia National Laboratories,
Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), May 1995, Letter with
attachments dated May 11, 1995 from SNL/NM (Bob Galloway) to EPA
{(Nancy Morlock) describing number of and spacing between boreholes used to
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. LIST OF ANNEXES

Annex

A DSS SWMU 148 Exposure Pathway Discussion for Chemical and Radionuclide
Contamination
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1.0 INTRODUCTION

1.1 Investigation History

Solid Waste Management Unit (SWMU) 148 was originally one of 23 SWMUs designated as
Operable Unit (QU) 1295 at Sandia National Laboratories/New Mexico (SNL/NM). This number
was reduced to 22 when a petition for Administrative No Further Action (NFA) was approved by
the New Mexico Environment Department (NMED) for SWMU 139 in 1995.

In August 1995, an NFA proposal was submitted to the NMED for SWMU 148 (SNL/NM August
1995). In April 1997, the NMED Hazardous and Radioactive Materials Bureau (HRMB)
responded with a Notice of Deficiency (NOD) stating that because volatile organic compounds
(VOCs) and potentially elevated levels of Resource Conservation and Recovery Act (RCRA)
metals were detected in the site soil samples, additional samples from directly beneath the
disposal area would be necessary (NMED April 1997).

SNL/NM responded to the NOD in June 1997 stating that SNL/NM believed the soil samples
were collected from beneath the disposal area, that the VOC detections were the result of
laboratory contamination and, with the exception of one arsenic value, the RCRA metal
concentrations were all below the SNL/NM 95th percentile for soils. SNL/NM stated that the site
was sufficiently characterized and further agreed to perform a risk assessment to show that the
constituents of concern (COCs) do not pose any significant risk to human heaith or the
environment (SNL/NM June 1997).

At that time, negotiations were being conducted to define a technical and decision-making
approach to complete environmental assessment and characterization work at the 22 SWMUs
and at 61 other Drain and Septic Systems (DSS) Area of Concern (AOC) sites at SNL/NM. A
Sampling and Analysis Plan (SAP) (SNL/NM October 1999) was written that documented
investigations planned for completion at alf OU 1295 SWMUs and AOC sites. The plan was
approved by the NMED in January 2000 (Bearzi January 2000). Technical details for soil
sampling procedures, soil sample locations, laboratory analytical methods, and passive soil-
vapor sampling requirements at these sites were specified in a follow-up Field Implementation
Plan {(SNL/NM November 2001), which was also approved by the NMED in February 2002
{Moats February 2002).

Because of the physical similarity of the SWMUs and the AOC sites, and because the same
characterization procedures were used for both, the 22 SWMUs were combined into the AOC
site investigation procedures outlined in the SAP (SNL/NM October 1999). Shallow subsurface
soil and soil-vapor sampling investigations were completed at the SWMUs and AOC sites by
November 2002. The data were evaluated and the candidate SWMUs and AOC sites were
ranked in order to select sites for deep soil-vapor well installation and sampling. DSS

SWMU 148 was not selected for deep soil-vapor well sampling or any other additional work. No
additional soil sampling was performed at SWMU 148 after 1994.
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1.2 Remaining Requirements for DSS SWMU 148 .

The following remaining requirement from the April 1997 NOD for DSS SWMU 148 is addressed
in this NOD response:

» Submit a revised risk assessment incorporating all available soil data

An updated general location map (Figure 1.2-1), and an updated site location map showing the
soil sampling locations at this site (Figure 1.2-2) are also provided. Because the detailed site
description and operational history were provided in the initial NFA proposal (SNL/NM August
19985), the information is only summarized in the risk assessment presented in Chapter 2.0.
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2.0 RISK ASSESSMENT REPORT FOR DSS SWMU 148

21 Site Description and History

DSS SWMU 148, the Building 9927 Septic System at SNL/NM, is located in the Coyote Test
Field (CTF) area east of SNL/NM Technical Area il on federally owned land controlled by
Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy (DOE). The
abandoned septic system consisted of a 750-galfon septic tank connected to a single seepage
pit. Available information indicates that Building 9927 was constructed in 1962 (SNL/NM August
1995), and it is assumed that the septic system was also constructed at that time. By 1991, the
septic system discharges were routed to the City of Albuquerque sanitary sewer system (Jones
June 1991). The old septic system line was disconnected and capped, and the system was
abandaoned in place concurrent with this change (Romero September 2003). The empty and
decontaminated septic tank was inspected by the NMED on December 15, 1995, and a closure
form was signed (SNL/NM January 1996}. The septic tank was then backfilled with clean,
native soil from the area in late 1995 or early 1998. Building 9927 was demolished in Fiscal
Year 2002. A site visit on July 22, 2004, confirmed that the seepage pit was still intact. ltis
anticipated that the seepage pit will be demolished and backfilled in place with clean soil in mid-
2005. -

Environmental concern about DSS SWMU 148 is based upon the potential for the release of
COCs in effluent discharged to the environment via the septic system seepage pit at this site.
Because aperational records were not available, the investigation was planned to be consistent
with other DSS site investigations and to sample for possible COCs that may have been
released during facility operations.

The ground surface in the vicinity of the site is flat or slopes slightly to the west. The closest
drainage lies approximately 600 feet south of the site and terminates in the playa just west of
KAFB. No springs or perennial surface-water bodies are located within approximately 2 miles of
the site. Average annual rainfall in the SNL/NM and KAFB area, as measured at Albuquerque
International Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site
is minor because the surface is nearly flat. Infiltration of precipitation is almost nonexistent as
virtually all of the moisture subsequently undergoes evapotranspiration. The estimates of
evapotranspiration for the KAFB area range from 95 to 99 percent of the annual rainfall
(SNL/NM March 1996). Most of the area immediately surrounding DSS SWMU 148 is unpaved
with some native vegetation, and no storm sewers are used to direct surface water away from
the site.

DSS SWMU 148 lies at an average elevation of approximately 5,473 feet above mean sea level.
The groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated
siits, sands, and gravels. Groundwater is approximately 355 feet below ground surface (bgs).
Groundwater flow is thought to be to the northwest in this area (SNL/NM April 2004). The
nearest groundwater monitoring well (CTF-MW3) is approximately 0.4 miles northeast of the site
in the central part of the CTF. The nearest praduction wells are KAFB-4 and KAFB-11, which
are both located approximately 4.8 miles northwest and north of the site, respectively.
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2.2 Data Quality Objectives

Soil sampling was conducted in 1994 in accordance with the rationale and procedures
described in the approved “Septic Tanks and Drainfields (ADS [Activity Data Sheet]-1295)
RCRA Facility Investigation [RF1} Work Plan” (SNL/NM March 1993), the SAP for the RFI of the
septic tanks and drainfields (IT March 1994), and subsequent site-specific addenda to the Work

Plan and SAP based upon discussions with the NMED/HRMB,

The sampling conducted at this site was designed to:

o Determine whether hazardous waste or hazardous constituents were released at
the site.

+ Characterize the nature and extent of any releases.

+ Provide analytical data of sufficient quality to support risk assessments.

Table 2.2-1 summarizes the rationale for determining the sampling locations at this site. The
source of potential COCs at DSS SWMU 148 was effluent discharged to the environment from
the seepage pit at this site.

and beneath, the

to the environment

Table 2.2-1
Summary of Sampling Performed to Meet DQOs
Number of Sample
DSS SWMU 148 Potential COC Sampling Density Sampling Location
Sampling Area(s) Source Locations (samples/acre) Rationale
Soil adjacent to, Effluent discharged 2 NA Evaluate potential
and beneath, the to the environment COC releases to
septic fank from the septic the environment
tank from effluent
discharged from
septic tank
Soil adjacent to, Effluent discharged 2 NA Evaluate potential

COC releases to

seepage pit from the seepage the environment
pit from effluent

discharged from
the seepage pit

COC = Constituent of concern.

DQO = Data Quality Objective.

DSS = Drain and Septic Systems.

NA = Not applicable.

SWMU = Solid Waste Management Unit.

In 1994, soil samples were collected using a Geoprobe™ at DSS SWMU 148 from boreholes
drilled adjacent to the septic tank and seepage pit. The septic tank borehole sampling intervals
started at 12 feet bgs, a depth equal to the base of the septic tank. The seepage pit borehole
sampling intervals started at 14 feet bgs, a depth equal to the base of the seepage pit, and at
24 feet bgs. Soil samples were collected using procedures described in the RFI Work Plan
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. (SNL/NM March 1993) and the RFI SAP (IT March 1994). Table 2.2-2 summarizes the types of
confirmatory and quality assurance (QA)/quality control (QC) samples collected at the site to
meet the data quality objectives (DQQOs) and the laboratories that performed the analyses.

The DSS SWMU 148 soil samples were analyzed for VOCs, semivolatile organic compounds
{SVOCs), RCRA metals plus beryllium, hexavalent chromium, cyanide, isotopic uranium, fritium,
and radionuclides by gamma spectroscopy. The samples were analyzed by an off-site
laboratory (Quanterra Environmental Services [QES]) and the on-site Radiation Protection
Sample Diagnostics (RPSD) Laboratory. Samples were also screened for trinitrotoluene {TNT)
at the on-site SNL/NM Environmental Restoration Chemistry Laboratory. No TNT was detected
and these TNT samples are not used in the risk assessment analysis. Table 2.2-3 summarizes
the analytical methods and the data quality requirements.

QA/QC samples were collected during the sampling effort according to the Environmental
Restoration (ER) Project Quality Assurance Project Plan. The QA/QC samples consisted of one
trip blank (for VOCs only) and one set of field duplicate samples (for VOCs, SVOCs, RCRA
metals plus beryllium, hexavalent chromium, cyanide, and isotopic uranium). No significant
QAJQC problems were identified in the QA/QC samples.

All of the DSS SWMU 148 soil sample results were verified/validated by SNL/NM. The off-site
laboratory results from QES were reviewed according to “Verification and Validation of Chemical
and Radiochemical Data,” Technical Operating Procedure {TOP) 94-03, Rev. 0 (SNL/NM July
1994) or earlier ER Project Administrative Operating Procedures (AOPs). The gamma
spectroscopy data from the RPSD Laboratory were reviewed according to “Laboratory Data
Review Guidelines,” Procedure No. RPSD-02-11, Issue No. 2 (SNL/NM July 1998) or an earlier

. procedure. The reviews confirmed that the analytical data are defensible and therefore
acceptable for use in the NOD response. Therefore, the DQOs have heen fulfilled.

2.3 Determination of Nature, Rate, and Extent of Contamination

2.3.1 Introduction

The determination of the nature, migration rate, and extent of contamination at DSS SWMU 148
is based upon an initial conceptual model validated with confirmatory sampling at the site. The
initial conceptual model was developed from archival site research, site inspections, soil
sampling, and passive soil-vapor sampling. The DQOs contained in the RFI Work Plan
(SNL/NM March 1993), the RFI SAP (IT March 1994), and subsequent negotiations with the
NMED/HRMB identified the sample locations, sample density, sample depth, and analytical
requirements. The sample data were subsequently used to develop the final conceptual site
model for DSS SWMU 148, which is presented in Section 2.6. The quality of the data
specifically used to determine the nature, migration rate, and extent of contamination is
described in the following sections.
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Table 2.2-3
Summary of Data Quality Requirements for DSS SWMU 148

Analytical
Method? Data Quality Level QES RPSD

VOCs Defensible 8 None
EPA Method 8260
SVOCs Defensible 8 None
EPA Method 8270
RCRA Metals plus Defensible 8 None
Beryllium
EPA Method 6000/7000
Hexavalent Chromium Defensible 8 None
EPA Method 7198A
Total Cyanide Defensible 8 None
EPA Method 9012A
Isotopic Uranium Defensible 8 None
HASL-300
Tritium Defensible 2 None
EPA Method 806.0 cr
equivalent
Gamma Spectroscopy Defensible None 2
Radionuclides
EPA Method 901.1

Note: The number of samples does not include composite samples or QA/QC samples such as
duplicates, trip blanks, and equipment bianks.

aEPA November 1986.

DSs = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

HASL = Health and Safety Laboratory.

QA/QC = Quality assurance/quality control.

QES = Quanterra Environmental Services.

RCRA = Resource Conservation and Recovery Act.

RPSD = Radiation Protection Sample Diagnostics Laboratory.
SVOC = Semivolatile organic compound.

SWMU = Solid Waste Management Unit.

VOC = Volatile organic compound.

23.2 Nature of Contamination

Both the nature of contamination and the potential for the degradation of COCs at DSS

SWMU 148 were evaluated using laboratory analyses of the soil samples. The analytical
requirements included analyses for VOCs, SVOCs, RCRA metals pius beryllium, hexavalent
chromium, cyanide, isotopic uranium, tritium, and radicnuclides by gamma spectroscopy. The
analytes and methods listed in Tables 2.2-2 and 2.2-3 are appropriate to characterize the COCs
and any potential degradation products at DSS SWMU 148.
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233 Rate of Contaminant Migration

The septic system at DSS SWMU 148 was deactivated by 1891 when Building 9927 was
connected to an extension of the City of Albuquerque sanitary sewer system. The migration
rate of COCs that may have been introduced into the subsurface via the septic system at this
site was therefore dependent upon the volume of aqueous effluent discharged to the
environment from this system when it was operational. Any migration of COCs from this site
after use of the septic system was discontinued has been predominantly dependent upon
precipitation. However, it is highly unlikely that sufficient precipitation has fallen on the site to
reach the depth at which COCs may have been discharged to the subsurface from this system.
Analytical data generated from the soil sampling conducted at the site are adequate to
characterize the rate of COC migration at DSS SWMU 148.

234 Extent of Contamination

Subsurface soil samples were collected at DSS SWMU 148 from boreholes drilled at four
locations beneath the effluent release points and areas (septic tank and seepage pit) at the site
to assess whether releases of effluent from the septic system caused any environmental
contamination.

The soil samples were collected at sampling depths starting at 12 feet bgs adjacent to the septic
tank and at 14 and 24 feet bgs adjacent to the seepage pit. Sampling intervals started at the
depths at which effluent discharged from the septic tank and seepage pit would have entered
the subsurface environment at the site. This sampling procedure was required by NMED
regulators and has been used at numerous DSS-type sites at SNL/NM. The soil samples are
considered {o be representative of the soil potentially contaminated with the COCs at this site
and are sufficient to determine the vertical extent, if any, of COCs.

24 Comparison of COCs to Background Levels

Site history and characterization activities are used to identify potential COCs. This DSS
SWMU 148 NCD response and request for a determination of Corrective Action Complete
(CAC) without controls describes the identification of COCs and the sampling that was
conducted in order to determine the concentration levels of those COCs across the site.
Generally, COCs evaluated in this risk assessment include all detected organic and all inorganic
and radiological COCs for which samples were analyzed. When the detection limit of an
organic compound is too high (i.e., could possibly cause an adverse effect to human health or
the environment), the compound is retained. Nondetected organic compounds not included in
this assessment were determined to have detection limits low enough to ensure protection of
human heaith and the environment. in order to provide conservatism in this risk assessment,
the calculation uses only the maximum concentration value of each COC found for the entire
site. The SNL/NM maximum background concentration (Dinwiddie September 1997) was
selected to provide the background screen listed in Tables 2.4-1 and 2.4-2.

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium,
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both
radiclogical and nonradiological COCs are evaluated. The nonradiological COCs included in his
risk assessment consist of both inorganic and organic compounds.
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Table 2.4-1 lists the nonradiological COCs and Table 2.4-2 lists the radiological COCs for the
human health risk assessment at DSS SWMU 148, All samples were collected from depths
greater than 5 feet bgs; therefore, evaluation of ecological risk was not performed. Both
tables show the associated SNL/NM maximum background concentration values (Rinwiddie
September 1997). Section 2.6.4.2 discusses the results presented in Tables 2.4-1 and 2.4-2.

25 Fate and Transport

The primary releases of COCs at DSS SWMU 148 were to the subsurface soil resulting from
the discharge of effluents from Building 2927 {o the septic tank and seepage pit. YWind,

water, and biota are natural mechanisms of COC transport from the primary release point;
however, because the discharge was to subsurface soil, none of these mechanisms are
considered to be of potential significance as transport mechanisms at this site. Because the
septic system is no longer active, additional infiltration of water is not expected. Infiltration of
precipitation is essentially nonexistent at D3S SWMU 148, as virtually all of the moisture either
drains away from the site or evaporates. Because groundwater at this site is approximately
355 feet bgs, the potential for COCs to reach groundwater through the unsaturated zone above
the water table is extremely low.

COCs at DSS SWMU 148 include bath inerganic and organic canstituents. The inarganic
COCs are nonradiological analytes only (radiclogical analytes were all below background}. With
the exception of cyanide, the inorganic COCs are elemental in form and are not considered to
be degradable. Transformations of these inorganic constituents could include changes in
valence (oxidation/reduction reactions} or incorporation into organic forms (e.g., the conversion
of selenite or selenate from soil to selenc-amino acids in plants). Cyanide can be metabolized
by soil biota.

The organic COCs at DSS SWKU 148 are limited to VOCs. Organic COCs may be degraded
through photolysis, hydrolysis, and bictransformation. Photolysis requires light and therefore
takes place in the air, at the ground surface, or in surface water. Hydrolysis includes chemical
transformations in water and may occur in the soil solution. Biotransformation

(i.e., transformation caused by plants, animals, and microorganisms}) may occur; however,
biological activity may be limited by the arid environment at this site. Because of the depth of
the COCs in the soil, the loss of methylene chloride and toluene through volatilization is
expected to be minimal.

Table 2.5-1 summarizes the fate and transport processes that can occur at DSS SWMU 148.
The COCs at this site include nonradiclogical inorganic analytes and organic analytes. Wind,
surface water, and biota are considered to be of low significance as potential transport
mechanisms at this site. Significant leaching into the subsurface soil is unfikely, and leaching
into the groundwater at this site is highly unlikely. The potential for transformation of COCs
is low.
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Tahle 2.5-1
Summary of Fate and Transport at DSS SWMU 148

Transport and Fate Mechanism Existence at Site Significance
Wind Yes Low
Surface runoff Yes Low

: Migration to groundwater No None
Food chain uptake Yes Low
Transformation/degradation Yes Low

DSS = Drain and Septic Systems.
SWMU = Solid Waste Management Unit.

2.6

261

Human Health Risk Assessment

Introduction

The human health risk assessment of this site includes a number of steps that culminate in a
quantitative evaluation of the potential adverse human health effects caused by constituents
located at the site. The steps to be discussed include the following:

Step 1.

Site data are described that provide information on the potential COCs, as well as the
relevant physical characteristics and properties of the site.

Step 2.

Potential pathways are identified by which a representative population might be exposed
to the COCs.

Step 3.

The potential intake of these COCs by the representative population is calculated using a
tiered approach. The first component of the tiered approach is a screening procedure that
compares the maximum concentration of the COC to an SNL/NM maximum background
screening value. COCs that are not eliminated during the first screening procedure are
carried forward in the risk assessment process.

Step 4.

Taxicological parameters are identified and referenced for COCs that were not eliminated
during the screening procedure. .

Step 5.

Potential toxicity effects (specified as a hazard index [HI}) and estimated excess cancer
risks are calculated for nonradiological COCs and background. For radiological COCs,
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer
risk are calculated by subtracting applicable background concentrations directly from
maximum on-site contaminant values. This background subtraction applies only when a
radiological COC occurs as contamination and exists as a natural background
radionuclide.

Step 6.

These values are compared with guidelines established by the U.S. Environmental
Protection Agency (EPA), NMED, and DCE to determine whether further evaluation and
potential site cleanup are required. Nonradiological COC risk values alsc are compared
to background risk so that an incremental risk can be calculated.

Step 7.

Uncertainties of the above steps are addressed.

AL3-05/WP/SNLO5:R5674.doc 2-10 840857.03.01 03/10/05 5:06 PM




26.2 Step 1. Site Data

Section 2.1 of this risk assessment provides the site descripticn and history for DSS
SWML 148. Section 2.2 presents a comparison of results 1o DGOs. Section 2.3 discusses the
nature, rate, and extent of contamination.

263 Step 2. Pathway ldentification

DSS SWMU 148 has been designated with a future land-use scenario of industrial (DOE et al.
September 1995} {see Annax A for cefaull exposure pathways and parameters). However, the
residential land-use scenario is also considered in the pathway analysis. Because of the
location and characteristics of the potential contaminants, the primary pathway for human
exposure is considered to be soil ingestion for the nonradiclogical COCs and direct gamma
exposure far the radiological COCs. The inhalation pathway for hoth nonradiological and
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil
ingestion is included for the radiological COCs as well. The dermal pathway is included for

the nonradiological COCs because of the potential for the receptor to be exposed to
contaminated soll. No water pathways 10 the groundwater are considered. Depth to
groundwater at 0SS SUWMU 148 is approximately 355 feet bgs. No infake routes through plant,
meat, or milk ingestion are considered appropriate for either the indusirial or residential land-use
scenarios. Figure 2.6.3-1 shows the conceptual site model flow diagram for DSS SWMU 148,

Pathway Identification

Nonradiological Constituents Radiological Constituents
Soil ingestion Seil ingastion
Inhalation (dust and volatiles) Inhalation (dust and volatiles)
Dermal contact Direct gamma
264 Step 3. Background Screening Procedure

This section discusses Step 3, the background screening procedure, which compares the
maximum COC concentration to the background screening level. The methodology and results
are described in the following sections.

2641 Methodology

Maximum concentraticns of the nonradiologicat COCs are compared to the approved SNL/NM
maximum screening levels for this area (Dinwiddie September 1997). The SNL/NM maximum
background concentration was selected to provide the background screen in Table 2. 4-1 and
used to calculate risk attributable to background in Section 2.6.6.2. Only the COCs thal were
detected above the corresponding SNL/NM maximum background screening levels or that do
not have either a quantifiable or calculated background screening level are considered in further
rigk assessment analyses.

For radiclogical COCs that excead the SNL/NM backgrcund screening levels, background

values are subtracied from the individual maximum radionuclide concentrations. Those that do
not exceed these backgreund levels are not carried any further in the risk assessment. This
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approach is consistent with DOE QOrder 5400.5, “Radiation Protection of the Public and the
Environment” (DOE 1993). Radiological COCs that do not have a background value and were
detected above the analytical minimum detectable activity (MDA) are carried through the risk
assessment at the maximum activity levels. The resultant radiological COCs remaining after
this step are referred to as background-adjusted radiotogical COCs.

2642 Results

Tables 2.4-1 and 2.4-2 show DSS SWMU 148 maximum COC concentrations that were
compared to the SNL/NM maximum background values (Dinwiddie September 1997) for the
human health risk assessment. For the nonradiological COCs, one constituent, arsenic, was
measured at a concentration greater than its background screening value. One constituent
{cyanide) does not have a quantified background screening concentration; therefore it is
unknown whether this COC exceeds background. Two constituents are organic compounds
that do not have corresponding background screening values.

For the radiological COCs, one constituent (tritium) exhibited an MDA greater than the
background screening level.

265 Step 4. ldentification of Toxicological Parameters

Tables 2.6.5-1 (nonradiological) and 2.6.5-2 (radiclogical) list the COCs retained in the risk
assessment and the values for the available toxicological information. The toxicological values
for the nonradiological COCs presented in Table 2.6.5-1 were obtained from the Integrated Risk
Information System (IRIS) (EPA 2004a), the Technical Background Document for Development
of Soil Screening Levels (NMED February 2004), and the Health Effects Assessment Summary
Tables (HEAST) (EPA 1997a). Dose conversion factors (DCFs) used in determining the excess
TEDE values for radiological COCs for the individual pathways were the default values provided
in the RESRAD computer code (Yu et al. 1993a} as developed in the following documents:

+ DCFs foringestion and inhalation were taken from *Federal Guidance Report
No. 11, Limiting Values of Radicnuclide Intake and Air Concentration and Dose
Conversion Factors for Inhalation, Submersion, and Ingestion” (EPA 1988).

« DCFs for surface contamination {contamination on the surface of the site) were
taken from DOE/EH-0070, “External Dose-Rate Conversion Factors for Calculation
of Dose to the Public” (DOE 1988).

« DCFs for volume contamination (exposure to contamination deeper than the
immediate surface of the site) were calculated using the methods discussed in
“Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil”
{Kocher 1983) and in ANL/EAIS-8, “Data Collection Handbook to Support
Modeling the Impacts of Radioactive Material in Soil” (Yu et al. 1993b).
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Table 2.6.5-2
Radiological Toxicological Parameter Values for DSS SWMU 148 COCs
Obtained from RESRAD Risk Coefficients?

CoC (1/pCi) {1/pCi) (g/pCi-yr) Cancer Class®
Tritium 7.20E-14 9.60E-14 0 A

aYu et al. 1993a.

bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A = Human carcinogen for
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures,
the carcinogenic effect has not been observed and documented.

1/pCi = One per picocurie.

CcoC = Constituent of concern.

DSS = Drain and Septic Systems.

EPA U.S. Environmental Protection Agency.

g/pCi-yr Gram(s) per picocurie-year.

SF,, = External volume exposure slope factor.
SFin = Inhalation slope factor.

8F, = Qral (ingestion) slope factor.

SWMU = Solid Waste Management Unit.

266 Step 5. Exposure Assessment and Risk Characterization

Section 2.6.6.1 describes the exposure assessment for this risk assessment. Secticn 2.6.6.2
provides the risk characterization, including the HI and excess cancer risk for both the potential
nonradiclogical COCs and associated background for industrial and residential land-use
scenarios.

2.6.6.1 Exposure Assessment

Annex A provides the equations and parameter input values used in calculating intake values
and subsequent HI and excess cancer risk values for the individual exposure pathways. The
annex shows parameters for both industrial and residential land-use scenarios. The equations
for nonradiological COCs are based upon the Risk Assessment Guidance for Superfund
(RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 1989), the
Technical Background Document for Development of Soil Screening Levels (NMED February
2004), as well as other EPA and NMED guidance documents, and reflect the reasonable
maximum exposure {RME) approach advocated by the RAGS (EPA 1989). Although the
designated land-use scenario is industrial for this site, risk values for a residential land-use
scenario are also presented.

2.6.6.2 Risk Characterizafion
Table 2.6.6-1 shows an HI of 0.03 for the DSS SWMU 148 nonradiological COCs and an
estimated excess cancer risk of 5E-8 for the designated industrial land-use scenario. The

numbers presented include exposure from soil ingestion, dermal contact, and dust and volatile
inhalation for nonradiological COCs. Table 2.6.6-2 shows an HI of 0.02 and an estimated
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Table 2.6.6-1
Risk Assessment Values for DSS SWMU 148 Nonradiologicai COCs

Maximum Industrial Land-Use Residential Land-Use
Concentration Scenario? Scenario?
(All Samples) Hazard Cancer Hazard Cancer
CQC (my/kg) Index Risk Index Risk
Inorganic
Arsenic 8.5 0.03 5E-6 0.39 2E-5
Cyanide 0.25b 0.00 - 0.00 --
i Organic
Methylene chloride 0.0025° 0.00 2E-8 0.00 3E-8
Toluene 0.0025 J 0.00 - 0.00 -
Total 0.03 5E-6 0.39 2E-5
2EPA 1989.

®Nondetected concentration (i.e., one-half the maximum detection limit is greater than the maximum
detected concentration).

cocC = Constituent of concern.

DSS = Drain and Septic Systems.

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

mg/kg = Milligram(s) per kilogram.

SWMU = Solid Waste Management Unit.
- = Information not available.

Table 2.6.6-2
Risk Assessment Values for DSS SWMU 148 Nonradiological Background Constituents
Industrial Land-Use Residential Land-Use
Background Scenario® Scenario®

Concentration? Hazard Cancer Hazard Cancer

coC {mg/kg) Index Risk index Risk
Arsenic 4.4 0.02 3E-6 0.20 1E-5

Cyanide NC -- -- - -
Total 0.02 3E-6 0.20 1E-5

@Dinwiddie September 1997, Southwest Area Supergroup.

bEPA 1989.

COC = Constituent of concern.

DSS = Drain and Septic Systems.

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

NC = Not calculated.

SWMU = Solid Waste Management Unit.

- = Information not guantified.
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excess cancer risk of 3E-6 for the DSS SWMU 148 associated background constituents under
the designated industrial land-use scenario.

For the radiological COC, contribution from the direct gamma exposure pathway is included.

For the industrial land-use scenario, a TEDE was calculated that results in an incremental TEDE
of 2.9E-8 millirem {mrem)/year (yr). In accordance with EPA guidance found in Office of Solid
Waste and Emergency Response {(OSWER) Directive No. 8200.4-18 (EPA 1897b), an
incremental TEDE of 15 mrem/yr is used for the probable tand-use scenario (industrial in this
case); the calculated dose value for DSS SWMU 148 for the industrial land-use scenario is well
below this guideline. The estimated incremental excess cancer risk is 4.1E-14.

For the nonradiological COCs under the residential land-use scenario, the HI is 0.38 with an
estimated excess cancer risk of 2E-5 (Table 2.6.6-1). The numbers in the table include
exposure from soil ingestion, dermal contact, and dust and volatile inhalation. Although

the EPA {1991) guidelines generally recommend that inhalation not be included in a

residential land-use scenario, this pathway is included because of the potential for soil in
Albuquerque, New Mexico, to be eroded and for dust to be present in predominantly residential
areas. Because of the nature of the local soil, other exposure pathways are not considered (see
Annex A). Table 2.6.6-2 shows an HI of 0.20 and an estimated excess cancer risk of 1E-5 for
the DSS SWMU 148 associated background constituents under the residential land-use
scenario.

For the radiological COC, the incremental TEDE for the residential land-use scenario is

1.9E-5 mremfyr. The guideline being used is an excess TEDE of 75 mrem/yr (SNL/NM
February 1998) for a complete loss of institutional controls {residential land use in this case); the
calculated dose value for DSS SWMU 148 for the residential land-use scenario is well below
this guideline. Consequently, DSS SWMU 148 is eligible for unrestricted radiclogical release as
the residential land-use scenaric results in an incremental TEDE of less than 75 mrem/fyr to the
on-site receptor. The estimated incremental excess cancer risk is 2.2E-11. The excess cancer
risk from the nonradiological and radiological COCs should be summed to provide risk
estimates for persons exposed to both types of carcinogenic contaminants, as noted in OSWER
Directive No. 9200.4-18 “Establishment of Cleanup Levels for CERCLA [Comprehensive
Environmental Response, Compensation, and Liability Act] Sites with Radicactive
Contamination,” (EPA 1987b). This summation is tabulated in Section 2.6.9.

26.7 Step 6. Comparison of Risk Values to Numerical Guidelines

The human health risk assessment analysis evaluates the potential for adverse health effects
for both the industrial (the designated land-use scenario for this site) and residential land-use
scenarios.

For the nonradiclogical COCs under the industrial land-use scenario, the HI is 0.02 (less than
the numerical guideline of 1 suggested in the RAGS [EPA 1889]}. The estimated excess cancer
risk is 5E-6. NMED guidance states that cumutative excess lifetime cancer risk must be less
than 1E-5 (Bearzi January 2001); thus the excess cancer risk for this site is below the
suggested acceptable risk value. This assessment also determines risks considering
background concentrations of the potential nonradiclogical COCs for both the industrial and
residential land-use scenarios. The incremental risk is determined by subtracting risk
associated with background from potential COC risk. These numbers are not rounded before
the difference is determined and therefore may appear to be inconsistent with numbers
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presented in tables and within the text. For conservatism, the background constituents that do
not have guantified background screening concentrations are assumed to have a hazard
quotient of 0.00. The incremental Hi is 0.02 and the estimated incremental excess cancer risk
is 2.59E-6 for the industrial land-use scenario. These incremental risk calculations indicate
insignificant risk to human health from nonradiological COCs under an industrial land-use
scenario.

For the radiological COC under the industrial land-use scenario, the incremental TEDE is
2.9E-8 mrem/yr, which is significantly lower than the EPA’s numerical guideline of 15 mrem/yr
(EPA 1997b). The estimated incremental excess cancer risk is 4.1E-14.

The calculated Hi for the nonradiological COCs under the residential land-use scenario is 0.39,
which is below numerical guidance. The estimated excess cancer risk is 2E-5. NMED
guidance states that cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi
January 2001); thus the excess cancer risk for this site is slightly above the suggested
acceptable risk value. The incremental Hl is 0.19 and the estimated incremental cancer risk is
1.06E-5 for the residential land-use scenario. The incremental Hi risk calculations indicate
insignificant risk to human health from nonradiological COCs under the residential land-use
scenario.

The incremental TEDE for a residential land-use scenario from the radiological component is
1.9E-5 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr
suggested in the SNL/NM “RESRAD Input Parameter Assumptions and Justification” (SNL/NM
February 1998). The estimated incremental excess cancer risk is 2.2E-11.

268 Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at DSS SWMU 148 is based
upon an initial conceptual model that was validated with sampling conducted at the site. The
sampling was implemented in accordance with procedures and DQOs in the RFI Work Plan
(SNL/NM March 1993),.the RFI SAP (IT March 1994), and subsequent negotiations with the
NMED/HRMB. The data from soil samples collected at effiuent release points are
representative of potential COC refeases to the site. The analytical requirements and results
satisfy the DQOs, and data quality was verified/validated in accordance with SNL/NM
procedures. Therefore, there is no uncertainty associated with the data quality used to perform
the risk assessment at DSS SWMU 148.

Because of the location, history of the site, and future land use, there is low uncertainty in the
land-use scenario and the potentially affected populations that were considered in performing
the risk assessment analysis. Based upan the COCs found in the near-surface soil and the
location and physical characteristics of the site, there is little uncertainty in the exposure
pathways relevant to the analysis.

An RME approach is used to calculate the risk assessment values. Specifically, the parameter
values in the calculations are conservative and calculated intakes are probably overestimated.
Maximum measured values of COC concentrations are used to provide conservative results.

Table 2.6.5-1 shows the uncertainties (confidence levels) in nonradiological toxicologicat

parameter values. There is a combination of estimated values and values from the IRIS (EPA
2004a), HEAST (EPA 1997a), and Technical Background Document for Development of Soil
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Screening Levels (NMED February 2004). Where values are not provided, information is not
available from the HEAST (EPA 19972}, IRIS (EPA 2004a), Technical Background Document
for Development of Scil Screening Levels (NMED February 2004), Risk Assessment Information
System (ORNL 2003), or EPA regicns (EPA 2004b, EPA 2002a, EPA 2002b). Because of the
conservative nature of the RME approach, uncertainties in toxicolegical values are not expected
to change the conclusion from the risk assessment analysis.

Although the estimated excess cancer risk is slightly above the NMED guideline for the
residential land-use scenario, maximum concentrations were used in the risk calculation.
Because the site has been adequately characterized, average concentrations are more
representative of actual site conditions. The average concentration for arsenic, the main
contributor to excess cancer risk, is 4.0 milligrams (mg)/kilogram (kg), which is below
background and therefore eliminates arsenic from further evaluation. With the removal

of arsenic, the total and estimated incremental excess cancer risk values are reduced to 3E-8
and 3.45E-8, respectively. Thus, by using realistic concentrations in the risk calculations that
more accurately depict actual site conditions, both the total and estimated incremental excess
cancer risk values are below NMED guidelines.

Risk assessment values for the nonradiological COCs are within the acceptable range for
human health under the industrial and residential land-use scenarios compared to established
numerical guidance.

For the radiological COCs, the conclusion of the risk assessment is that potential effects on
human health for both the industriat and residential land-use scenarios are below background
and represent only a small fraction of the estimated 360 mrem/yr received by the average
U.S. population (NCRP 1987).

The overall uncertainty in all of the steps in the risk assessment process is not considered to be
significant with respect to the conclusion reached.

269 Summary

DSS SWMU 148 contains identified COCs consisting of some inorganic and organic
compounds. Because of the lacation of the site, the designated industrial land-use scenario,
and the nature of contamination, potential exposure pathways identified for this site include soil
ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and soil
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure
pathways are applied to the residential land-use scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for the
nonradiological CCCs show that for the industrial land-use scenario the HI (0.03) is significantly
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk is
5E-6; thus, excess cancer risk is also below the acceptable risk value provided by the NMED for
an industrial land-use scenario (Bearzi January 2001). The incremental Hl is 0.02 and the
incremental estimated excess cancer risk is 2.59E-6 for the industrial land-use scenario. The
incremental risk calculations indicate insignificant risk to human health for the industrial land-use
scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for the
nonradiological COCs show that for the residential land-use scenario the HI (0.39) is below
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the accepted numerical guidance from the EPA. The estimated excess cancer risk is 2E-5.
Thus, excess cancer risk is slightly above the acceptable risk value provided by the NMED for a
residential land-use scenario (Bearzi January 2001). The incremental Hl is 0.19 and the
incremental estimated excess cancer risk is 1.06E-5 for the residential land-use scenario. The
incremental HI risk calculation indicates insignificant risk to human health for the residential
land-use scenario.

Although the estimated excess cancer risk is above the NMED guideline for the residential land-
use scenario, maximum concentrations were used in the risk calculation. Because the site has
been adequately characterized, average concentrations are more representative of actual site
conditions. The average concentration for arsenic, the main contributor to excess cancer risk,
is 4.0 mg/kg, which is below background and therefore eliminates arsenic from further
evaliuation. Using the average concentration for arsenic in the risk analysis reduces the total
and estimated incremental excess cancer risk values to 3E-8 and 3.45E-8, respectively. Thus,
by using realistic concentrations in the risk calculations that more accurately depict actual site
conditions, both the total and incremental estimated excess cancer risks are below NMED
guidelines.

The incremental TEDE and corresponding estimated cancer risk from the radiological COC are
much less than EPA guidance values. The estimated TEDE is 2.9E-8 mrem/yr for the industrial
land-use scenario, which is much lowes than the EPA’s numerical guidance of 15 mrem/yr
(EPA 1997b). The corresponding estimated incremental cancer risk value is 4.1E-14 for the
industrial fand-use scenario. Furthermore, the incremental TEDE for the residential land-use
scenario that results from a complete loss of institutional contral is 1.9E-5 mrem/yr with an
associated risk of 2.2E-11. The guideline for this scenaric is 75 mrem/yr (SNL/NM February
1998). Therefore, DSS SWMU 148 is eligible for unrestricted radiological release.

The excess cancer risk from the nonradiological and radiclogical COCs should be summed to
provide risk estimates for persons exposed 1o both types of carcinogenic contaminants, as
noted in OSWER Directive No. 9200.4-18 (EPA 1997b). The summation of the nonradiological
and radiological carcinogenic risks is tabulated in Table 2.6.9-1

Table 2.6.9-1
Summation of incremental Nonradiolagical and Radiological Risks from
DSS SWMU 148, Building 9927 Septic System Carcinogens

Scenario Nonradiological Risk Radiological Risk Total Risk
industrial 2.59E-6 4.1E-14 2.58E-6
Residential 3.45E-8¢2 2.2E-11 345E-8

aRisks calculated with the removal of arsenic due to the below background average concentration.
DSS = Drain and Septic Systems,

SWMU = Solid Waste Management Unit.

Uncertainties associated with the calculations are considered small relative 1o the consarvatism
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk
to human health under both the industrial and residential land-use scenarios.
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2.7 Ecological Risk Assessment

2.7.1 Introduction

This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern (COPECs) in the soil at DSS SWMU 148. A component of the NMED Risk-
Based Decision Tree in the "RPMP [RCRA Permits Management Program} Document
Requirement Guide” (NMED March 1998) is to conduct an ecological risk assessment that
corresponds with that presented in EPA’s Ecological RAGS (EPA 1997¢). The current
methodology is tiered and contains an initial scoping assessment followed by a more detailed
risk assessment if warranted by the results of the scoping assessment. Initial components of
NMED’s decision tree (a discussion of DQOs, data assessment, and evaluations of
bioaccumulation as well as fate and transport potential) are addressed in previous sections of
this report. At the end of the scoping assessment, a determination is made as to whether a
more detailed examination of potential ecological risk is necessary.

27.2 Scoping Assessment

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent
to, the site to constituents associated with site activities. Included in this section are an
evaluation of existing data with respect to the existence of complete ecological exposure
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport
potential. A scoping risk-management decision (Section 2.7.2.4) summarizes the scoping
results and assesses the need for further examination of potential ecological impacts.

2.7.2.1 Data Assessment

As indicated in Section 2.4, all COCs at DSS SWMU 148 are at depths of 5 feet bgs or greater.
Therefore, no complete ecological exposure pathways exist at this site and no COCs are
considered to be COPECs.

2722 Bioaccumulation

Because no COPECs are associated with this site, bioaccumulation potential is not evaluated.

2723 Fate and Transport Potential

The potential for the COCs to migrate from the source of contamination to other media or biota
is discussed in Section 2.5. As noted in Table 2.5-1, wind, surface water, and biota (food chain
uptake) are expected to be of low significance as transport mechanisms for COCs at this site.
Degradation, transformation, and decay of the radiological COC also are expectéd tc be of low
significance.
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2724 Scoping Risk-Management Decision

Based upen information gathered through the scoping assessment, it is concluded that
complete ecological pathways are not associated with COCs at DSS SWMU 148; therefore, no
COPECs exist at the site, and a more detailed risk assessment is not deemed necessary to
predict the potential level of ecological risk associated with the site.
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. 3.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE
WITHOUT CONTROLS DETERMINATION

31 Rationale

Based upon field investigation data and the human health and ecological risk assessment
analyses, a determination of CAC without controls (NMED April 2004) is recommended for
DSS SWMU 148 for the following reasons:

+ The soil has been sampled for ali potential COCs.

+ No COCs are present in the soil at levels considered hazardous to human health
for either an industrial or residential land-use scenario.

« None of the COCs warrant ecological concern because no complete pathways
exist at the site.

3.2 Criterion

Based upon the evidence provided in Chapter 2.0, a determination of CAC without controls
{NMED April 2004) is recommended for DSS SWMU 148. This is consistent with the NMED's
NFA Criterion 5, which states, “the SWMU/AOC [Area of Concern] has been characterized or

. remediated in accordance with current applicable state or federal regulations, and the available
data indicate that contaminants pose an acceptable level of risk under current and projected
future land use” (NMED March 1998).
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ANNEX A
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL
AND RADIONUCLIDE CONTAMINATION

Introduction

Sandia National Laboratories/New Mexico (SNL/NM) uses a default set of exposure routes and
associated default parameter values developed for each future land-use designation being
considered for SNL/NM Environmental Restoration (ER) Project sites. This default set of
exposure scenarios and parameter values are invoked for risk assessments unless site-specific-
information suggests other parameter values. Because many SNL/NM solid waste
management units (SWMUSs) have similar types of contamination and physical settings,
SNL/NM believes that the risk assessment analyses at these sites can be similar. A default set
of exposure scenarios and parameter values facilitates the risk assessments and subsequent
review.

The defauit exposure routes and parameter values used are those that SNL/NM views as
resulting in a Reasonable Maximum Exposure {(RME) value. Subject to comments and
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New
Mexico Environment Department (NMED), SNL/NM will use these defauit exposure routes and
parameter values in future risk assessments.

At SNL/NM, all SWMUs exist within the boundaries of the Kirtland Air Force Base.
Approximately 240 potential waste and release sites have been identified where hazardous,
radiological, or mixed materials may have been released to the environment. Evaluation and
characterization activities have occurred at all of these sites to varying degrees. Among other
documents, the SNL/NM ER draft Environmental Assessment (DOE 1996) presents a summary
of the hydrogeology of the sites and the biological resources present. When evaluating
potential human health risk the current or reasonably foreseeable land use negotiated and
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following
references generally document these land uses: Workbook: Future Use Management Area 2
(DOE et al. September 1995); Workbook. Future Use Management Area 1 (DOE et al. October
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this time,
all SNL/NM SWMUs have been tentatively designated for either industrial or recreational future
land use. The NMED has also requested that risk calculations be performed based upon a
residential land-use scenario. Therefore, all three land-use scenarios will be addressed in this
document.

The SNL/NM ER Project has screened the potential exposure routes and identified default
parameter values to be used for calculating potential intake and subsequent hazard index (Hl),
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure
routes that could potentially be of significance at a specific waste site. These potential exposure
routes consist of:

= Ingestion of contaminated drinking water

= Ingestion of contaminated soil
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» Ingestion of contaminated fish and sheillfish

« [Ingestion of contaminated fruits and vegetables

« Ingestion of contaminated meat, eggs, and dairy products

» Ingestion of contaminated surface water while swimming

» Dermal contact with chemicals in water

« Dermal contact with chemicals in soil

« Inhalation of airborne compounds (vapor phase or particulate)

« External exposure to penetrating radiation (immersion in contaminated air;
immersion in contaminated water; and exposure from ground surfaces with
photon-emitting radionuclides)

Based upon the location of the SNL/NM SWMUs and the characteristics of the surface and
subsurface at the sites, we have evaluated these potential exposure routes for different land-
use scenarios to determine which should be considered in risk assessment analyses (the last
exposure route is pertinent to radionuclides only). At SNL/NM SWMUs, there is currently no
consumption of fish, shelifish, fruits, vegetables, meat, eggs, or dairy products that originate on
site. Additionally, no potential for swimming in surface water is present due to the high-desert
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993),
risks resulting from immersion in contaminated air or water are not significant compared to risks
from other radiation exposure routes.

For the industrial and recreational land-use scenarios, SNL/NM ER has, therefore, excluded the
following five potential exposure routes from further risk assessment evaluations at any SNL/NM

SWMU:

Ingestion of contaminated fish and shelifish

Ingestion of contaminated fruits and vegetables

Ingestion of contaminated meat, eggs, and dairy products
Ingestion of contaminated surface water while swimming
Dermal contact with chemicals in water

*® & 9 @

That part of the exposure pathway for radionuclides refated to immersion in contaminated air or
water is also eliminated.

Based upon this evaluation, for future risk assessments the exposure routes that will be
considered are shown in Table 1.
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Table 1
Exposure Pathways Considered for Various Land-Use Scenarios

Industrial Recreational Residential
Ingestion of contaminated drinking | Ingestion of contaminated Ingestion of contaminated
water drinking water drinking water
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil
Inhalation of airborne compounds | Inhalation of airborne Inhalation of airborne compounds
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate)
particulate) ‘

' Dermal contact (nonradiological Dermai contact (nonradiological | Dermal contact (nonradiological
constituents only) soil only constituents only) soil only constituents only) soil only
External exposure fo penetrating External exposure to External exposure to penetrating
radiation from ground surfaces penefrating radiation from radiation from ground surfaces

ground surfaces

Equations and Default Parameter Values for ldentified Exposure Routes

In general, SNL/NM expects that ingestion of compounds in drinking water and soil will be the
more significant exposure routes for chemicals; external exposure to radiation may also be
significant for radionuclides. All of the above routes will, however, be considered for their
appropriate land-use scenarios. The general equation for calculating potential intakes via these
routes is shown below. The equations are taken from “Assessing Human Health Risks Posed
by Chemicals: Screening-Level Risk Assessment” (NMED March 2000) and “Technical
Background Document for Development of Soil Screening Levels” (NMED December 2000).
Equations from both documents are based upon the “Risk Assessment Guidance for Superfund”
(RAGS): Volume 1 (EPA 1989, 1991). These general equations also apply to calculating
potential intakes for radionuclides. A more in-depth discussion of the equations used in
performing radiological pathway analyses with the RESRAD code may be found in the RESRAD
Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of Energy
(DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 1993).
The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site
cleanup regulations. RESRAD code has been verified, undergone several benchmarking
analyses, and been included in the International Atomic Energy Agency’s VAMP and BIOMOVS
Il projects to compare environmental transport models.

Also shown are the default values SNL/NM ER will use in RME risk assessment calculations for
industrial, recreational, and residential land-use scenarios, based upon EPA and other
governmental agency guidance. The pathways and values for chemical contaminants are
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters
that are left as the default values provided with the code are not discussed. Further information
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or
http://web.ead.anl.gov/resrad/documents/.
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Generic Equation for Calculation of Risk Parameter Values .

The equation used to calculate the risk parameter values (i.e., hazard quotients/Hl, excess
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure
pathways and is given by:

Risk (or Dose} = Intake x Toxicity Effect {either carcinogenic, noncarcinogenic, or radiological)

= C x (CR x EFD/BW/AT) x Toxicity Effect (1)
where;
C = contaminant concentration (site specific)
CR = contact rate for the exposure pathway
EFD = exposure frequency and duration
BW = body weight of average exposure individual
AT = time over which exposure is averaged.

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI)
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants.
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and
the site is used for residential purposes (EPA 1997).

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess
cancer risk resulting from the COCs present at the site. This estimate is evaluated for
determination of further action by comparison of the quantitative estimate with the potentially
acceptable risk of 1E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic
health hazard preduces a quantitative estimate (i.e., the HI) for the toxicity resulting from the
COCs present at the site. This estimate is evaluated for determination of further action by
comparison of this quantitative estimate with the EPA standard HI of unity (1). The evaluation of
the health hazard from radioactive compounds produces a quantitative estimate of doses
resulting from the COCs present at the site. This estimated dose is used to calculate an
assumed risk. However, this calculated risk is presented for illustration purposes only, not to
determine compliance with regulations.

The specific equations used for the individual exposure pathways can be found in RAGS
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar
equations for the calculation of radiological exposures.

Soil Ingestion

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion
can occur from sources such as unwashed hands introducing contaminated soil to food that is
then eaten. An estimate of intake from ingesting soil will be calculated as follows:

, _C.*IR*CF+EF*ED
‘ BW = AT
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where:

I, =Intake of contaminant from soil ingestion (milligrams [mgl/kilogram [kg]-day)

C,. = Chemical concentration in soil (mg/kg)
IR = Ingestion rate (mg soil/day)
CF = Conversion factor (1E-8 kg/mg)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Bedy weight (kg)

AT = Averaging time {period over which exposure is averaged) (days)

It should be noted that it is conservatively assumed that the receptor only ingests scil from the
contaminated source.

Soil Inhalation

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of
intake from inhaling soil will be calculated as follows (EPA August 1997):

where:

LG + IR+ EF+ ED (V) or V, )
BW * AT

I = Intake of contaminant from soil inhalation (mg/kg-day)
C, = Chemical concentration in soil (mg/kg)

IR Inhalation rate (cubic meters [m3)/day)
EF = Exposure frequency {days/year)

ED = Exposure duration {years)

VF = soil-to-air volatilization factor (m3/kg)

PEF = particulate emission factor (m3¥/kg)
BW = Body weight (kg) :
AT = Averaging time (period over which exposure is averaged) (days)

Soil Dermal Contact

where:

D = C,*CF*SA* AF * ABS * EF * ED
! BW = AT

D, = Absorbed dose (mg/kg-day)

C, Chemical concentration in soil (mg/kg)

CF Conversion factor (1E-6 kg/mg)

SA = Skin surface area available for contact (cm2/event)
AF = Soil to skin adherence factor (mg/cm?)

ABS = Absorption factor (unitless)

EF = Exposure frequency (events/year)
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ED = Exposure duration (years)
BW = Body weight {(kg)
AT = Averaging time (period over which exposure is averaged) (days)

Groundwater ingestion

A receptor can ingest water by drinking it or through using household water for cooking. An
estimate of intake from ingesting water will be calculated as follows (EPA August 1997):

C,*IR*EF *ED
. BW * AT
where:

l, = Intake of contaminant from water ingestion (mg/kg/day)

C, = Chemical concentration in water (mg/liter [L])

IR = Ingestion rate (L/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged) {days)

Groundwater Inhalation

The amount of a constituent taken into the body via exposure to volatilization from showering or
other household water uses will be evaluated using the concentration of the constituent in the
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from
groundwater will be calculated as follows (EPA 1291):

; _C.*K+IR +EF +ED
v BW * AT

where:

| = Intake of volatile in water from inhalation (mg/kg/day)

w

C, = Chemical concentration in water (mg/L)
K = volatilization factor (0.5 L/m?)
IR, = Inhalation rate (m®/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged—days)

For volatile compounds, volatilization from groundwater can be an important exposure pathway
from showering and other household uses of groundwater. This exposure pathway will only be
evaluated for organic chemicals with a Henry’s Law constant greater than 1x10-5 and with a
molecular weight of 200 grams/mole or less (EPA 1991).

Tables 2 and 3 show the default parameter values suggested for use by SNL/NM at SWMUs,
based upon the selected land-use scenarios for nonradiological and radiological COCs,
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respectively. References are given at the end of the table indicating the source for the chosen
parameter values. SNL/NM uses defauit values that are consistent with both regulatory
guidance and the RME approach. Therefore, the values chosen will, in general, provide a
conservative estimate of the actual risk parameter. These parameter values are suggested for
use for the various exposure pathways, based upon the assumption that a particular site has no
unusual characteristics that contradict the default assumptions. For sites for which the
assumptions are not valid, the parameter values will be modified and documented.

Summary

SNL/NM will use the described default exposure routes and parameter values in risk
assessments at sites that have an industrial, recreational, or residential future land-use
scenario. There are no current residential land-use designations at SNL/NM ER sites, but
NMED has requested this scenario to be considered to provide perspective of the risk under the
more restrictive land-use scenario. For sites designated as industrial or recreational land use,
SNL/NM will provide risk parameter values based upon a residential land-use scenario to
indicate the effects of data uncertainty on risk value calculations or in order to potentially
mitigate the need for institutional controls or restrictions on SNL/NM ER sites. The parameter
values are based upon EPA guidance and supplemented by information from other government
sources. If these exposure routes and parameters are acceptable, SNL/NM will use them in risk
assessments for all sites where the assumptions are consistent with site-specific conditions. All
deviations will be documented.
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Table 2

Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios

Parameter Industrial Recreational ] Residential
General Exposure Parameters
8.7 (4 hriwk for
Exposure Frequency {daylyr) 2508k 52 wk/yr)e-b 350ab
Exposure Duration (yr) 25abc 302.bc 30abc
70abc 70 Adultab.c 70 Adulta.b.c
Body Weight (kg) 15 Chilgab.c 15 Childab.c
Averaging Time (days)
for Carcinogenic Compounds 25,5502b 25,5502.0 25,5502
{= 70 yr x 365 day/yr)
for Noncarcinogenic Compounds 9,125ab 10,9502, 10,850 ab
{= ED x 365 day/yr)
Soil Ingestion Pathway
Ingestion Rate (mg/day) 1002b 200 Chilga.p 200 Child ab
100 Adultab 100 Adult b
Inhalation Pathway
15 Childg? 10 Child®
Inhalation Rate (m®/day) 2020 30 Adultd 20 Adult?
Volatilization Factor (m?kg) Chemical Specific | Chemical Specific Chemical Specific
Particulate Emission Factor {m%kg) 1.36E92 1.36E92 1.36E92
Water Ingestion Pathway
2.48 242 2.42
Ingestion Rate (liter/day)
Dermal Pathway
0.2 Chilg? 0.2 Child®
Skin Adherence Factor (mg/cm?) 0.2# 0.07 Aduli@ 0.07 Adult?
Exposed Surface Area for Soil/Dust 2,800 Child? 2,800 Child®
{cm?iday) 3,300° 5,700 Adult? 5,700 Adult®

Skin Adsorption Factor

Chemical Specific

Chemical Specific

Chemical Specific

#Technical Background Document for Development of Soil Screening Levels (NMED December 2000).
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991).
SExposure Factors Handbook (EPA August 1997).

ED = Exposure duration.

EPA = W.S. Environmental Protection Agency.

hr = Hour(s).
kg = Kilogram(s).
m = Meter(s).

mg = Milligram(s).
NA = Not available.
wk  =Week(s).

yr = Year{s).
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Table 3

Default Radiological Exposure Parameter Values for Various Land-Use Scenarios

Parameter I Industrial | Recreational | Residential
General Exposure Parameters
8 hr/day for
Exposure Frequency 250 day/yr 4 hiiwk for 52 wk/yr 365 day/yr
Exposure Duration (yr) 25ab 30ap 3pap
Body Weight (kg) 70 Adulia.b 70 Adulta.r 70 Adultap
Soil Ingestion Pathway
Ingestion Rate 100 mg/day® 100 mg/day® 100 mg/days
Averaging Time (days)
(= 30 yr x 365 day/yr) 10,9509 10,950¢ 10,9504
Inhalation Pathway
inhalation Rate (m3/yr) 7,300de 10,9508 7,300de
Mass Loading for Inhalation g/m? 1.36 E-59 1.36 E-54 1.36 E-549
Food Ingestion Pathway
Ingestion Rate, Leafy Vegetables
{kgiyn) NA NA 16.5¢
Ingestion Rate, Fruits, Non-Leafy
Vegetables & Grain (kg/yr) NA NA 101.8°
Fraction Ingested NA NA 0.25bd

2Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991),

bExposure Factors Handbook (EPA August 1997).
*EPA Region VI guidance (EPA 19986).

“For radionuclides, RESRAD (ANL 1993).
ESNL/NM (February 1998).

EPA = U.S. Environmental Protection Agency.

g = Gram(s)

hr = Hour(s).

kg = Kilogram(s).

m = Meter(s).

mg = Milligram(s).
NA = Not applicable.
wk  =Week(s).

yr = Year(s).
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