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Sandia Drain and Septic Systems (DSS) Solid Waste Management Units

i 49 101, 116, 138, 140, 147, 149, 150, 154, and 161

et i i (Poster 1 of 3)

United States Department of Energy
under contract DE-AC04-94185000.

é Site Histories Constituents of Concern | The years that site-specific characterization activities were conducted, and soil sampling depths at
each of these ten sites are as follows:

Drain and sepfic system site histories for the ten sites are as follows:
Year Year Drain Year(s) [ Year(s) Septic

) Bldg and or Septic Septic Tank Tank and Site T ‘ (-oz‘,’ﬂ:‘:m Soil Sampling |
Nlls:.::)er Site N Locati S%:l.em A ,_sy'“em Emue.nt Seepage Pits Number Site Name COCs | (Drain Lines, Beneath Passive Groundwater
ame stion ilt doned p Backfilled | VOCs, SVOCs, metals, cyanide Drywellsy Drainlines, | Type(s) of Drain System, and |  Soil- Monitor Well
1995 (distal | 49 Bldg 9820 Drains h " v ’ d d-’ lid i Site Located With | Seepage Pits, | Soil Sampling Depths (ft bgs) | Vapor | Installation and
49 Bldg 9820 Drains Lurance 1958 end of No septic tank chromium V7, and radionucliCes Number | Site Name Backhoe Drywells Sampling | Sampling Period |
2001; 8 quarters of

Canyon drainpi| at this site | 9926 Explosive .
sealsd';e Bldg 9926 Explosi VOCs, SVOCs, metals, cyanide, Bldg 9820 Drain Outfall: 1.1} - "
101 Contaminated Sumps and . . . Praia None 1994, 1995 Surface Discharge: 1, 11 1994 sampling (2002-
g Drains chromium VI, and radionuclides J rface Discharge: 1. " 2004)
{ E;ﬂllz:?:ated Coyote 1991 1600 1904 VOCs. SVOCs. metals. cvanide = B\dg‘)‘_)l(: ‘ West Seepage i‘\nt 12,22
Tesi Field 1992, 1994 1995/19 e ) VLS, SVULS, mcwls, Cyamde, Explosive | Middle and East Scepage Pit:
EH}PS and Bldg 9990 Septic System chromium VI, PCBs, and Contaminate 1994, 1995 16, 26 ¢ None
B|:|gH99905 Septic | Coyote 1992, 1994, ! radionuclides t;)i;:ips and ?;f:‘; l']rux_;k‘li
System TestField | 1071 | Barlv1990s | o557 | : VOCs, SVOCs, metals, cyanide, Bldg 9990 ' .
B - | Bldg 6630 Septic System . : - 000 Seepage Pits: 13
3 6630 Septic | pp yyy 1959 1991 1994, 1995 1995 FCBs, and_radiomictides S | o Sepric Tank: 8.3
g’l’:“";“%s T . , VOCs, SVOCs, metals, nitrate, ;"’;:’:630 L S
Sys?em e R::S:' 1965 1991 1992, 1994 1995/1996 Bldg 9965 Septic System cyanide, chromium VI and Septic 1964 Dr‘:;lln?c‘lflr:. 6': 115'5
1959 radionuclides System S 'E) ic Tanl v
Bldg 9965 1994, 1995, Seepage Pit 11,16, 21,26

(south . VOCs, SVOCs, metals, and i :
| Before 1994 Before 1994 Bldg 9925 Septic Systems ’ . c B Septic Septic Tank: 7 { None
system), (south 1992, 199, (south system ¢ d 7 radionuclides System 2003 Drywel: 8,18 | |

1965/1966 system); 1995 (west tanks); VOCs, SVOCs, metals, cyanide, | North System:

(west system); 1992, 1 : . . infield:
system); I::il .fowrf;t 1995 (north 1996 (north Bidg 9930 Septic System | 1.1 mium VI, and radionuclides D&.'::;ﬁc.}f:‘nij .

nd west - i
(19?& stemy | Sstem) oyotem tanks) Bldg 9939/9939A Septic VOCs, SVOCs, metals, PCB, Bldg 9925 \West System:
" System and radionuclides | Septic 1995,2002 | Drainfield: 5, 15

system) - Sy I . .
ystems | Septic Tank: 9
1992, VOCS, SVOCs, metals, nitrate, | | South System:

Bldg 9930 Septi 1 ) ;
149 Sysﬁem e Tfs?;:c;;d 1961 1994 | Bldg 9960 Septic Systems | chromium VI, HE compounds, Drainfield: 5, 15
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- : .
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(Bldg Bldg 6636 Septic System . . | ! :
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(Bldg. 9939/0939A | Drsinficld: 4 | |
99307 Septic Septic Tank: 8 None
) Epiic FEast and West Seepage Pits: 8
1991 1996 (septic System . S S
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Yol 1965 2 | Y | L .
Systems Test Field pits), 1993 1992, 1994 2005 (HE Bldg 9960 | 1994, 1995, Seepage Pit: 10, 20 ! 2001; § quarters of
(septic tank) | seepage pits) s Seplic | Nome 1996, 1997, Septic Tank: 9.5 ) sampling (2002-
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Bldg 6636 W’T“\*‘
Depth to Groundwater Investigations Py |

All of these sites were selected by NMED for passive sail-vapor sampling to screen for VOCs and
SVOCs, and no significant contamination was identified at any of the ten sites.
Site Groundwater A backhoe was used to positively locate buried compenents (drainfield drain lines, drywells, and seepage
Number Site Name Location | Depth (ft bgs) pits) so that locations for sail vapor samplers and soil borings could be selected.
49 Bldg 9820 Drains Lurance 107 Soil samples were collected from directly beneath drainfield drain lines, next to or beneath seepage pits,
Canyon and on either side of septic tanks to determine if COCs were released to the environment from drain sys-
101 Bldg 9926 Explosive Contaminated Sumps and Coyote 420 tems.
Drains Test Field A 180-ft-deep groundwater monitoring well (CYN-MWS5), a 265-ft-deep groundwater monitoring well (CTF-
: Coyote MW1), a 365-ft-deep groundwater monitoring well (CTF-MWS3), and a 135-ft-deep groundwater monitoring
116 | Bldg 9990 Septic System Test Field 230 well (CTF-MW2) were installed at SWMUs 49, 116, 149, and 154, respectively. Groundwater samples
Bldg 6630 Septic System TA-IIT 475 were collected on a quarterly basis for eight quarters beginning in July 2002. Samples were analyzed for
Bldg 9965 Septic System Thunder 230 VQC;, SVOCs._HE cgmpounds. BCRA metals, chromium VI, cyanide, nitrate plus nitrite, gross alpha/beta
Range activity, and major anions and cations.
Coyote
Test Field
Coyote |
Test Field
Coyote
Test Field
: Coyote
Bldg 9960 Septic Systems Test Field

Bldg 6636 Septic System TA-IIL

49

Bldg 9926

2001; /ii—quRr.\ of
sampling (2002-
2004)

None

Bldg 9925 Septic Coyote
Systems Test Field

—

Drainfieid: 10, 20

Septic Tank: 7.5 Hone

Depth to the regional aquifer at the ten sites is as follows:

Bldg 9925 Septic Systems 41

Bldg 9930 Septic System

Bldg 9939/9939A Septic System
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Summor'y of Data Used for NFA Ji ushflcahon
Soil samples were analyzed at on- and off-site laboratories for constituents of concern as listed in the table
above.
There were detections of VOCs at all ten sites; SVOCs were detected at SWMUs 48, 138, 147, and 154;
PCBs were detected at SWMU 116; HE compounds were detected at SWMU 154,
Arsenic was detected above the background value at SWMUs 140 and 154. Total chromium was detected
above the background value at SWMUs 101, 154, and 161. Barium was detected above the background
value at SWMUs 138, 140, 147, and 154. Silver was detected above the background value at SWMUs 49,
101, 116, 138, 154, and 161. Selenium was detected above the background value at SWMUs 101, 140,
and 154. Lead was detected above the background value at SWMUs 147 and 154. Nickel was detected
above the background value at SWMU 138 and mercury was detected above the background value at
SWMU 48. No gther metals were detected above background values.
Cyanide was detected above the MDL at SWMUs 101, 116, 140, and 161.
Tritium was detected slightly above the background activity at SWMUs 101, 147, and 149. Tritium was not
detected, but the MDA exceeded the background activity at SWMU 138. U-235 and U-238 were not
detected, but MDAs exceeded background activities at SWMUs 49, 101, 140, 147, 150, and 154. U-235
was not detected, but the MDA exceeded the background activity for SWMUs 116, 149, and 161.
All confirmatory soil sample analytical results for each site were used for characterizing that site, for per-
forming the risk screening assessment, and as justification for the NFA proposal.

Recommended Future Land Use

+ Industrial land use was established for these ten sites.

Resulfs 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 con-
stituents were present that did not have background-screening levels, it was necessary to perform risk
assessments for these ten sites. The risk assessment analysis evaluated the potential for adverse health
effects for the residential land-use scenarios for nine of the sites. Far the remaining site, SWMU 154, the
risk assessment analysis evaluated the potential for adverse health effects for the industrial land-use sce-
nario.

background value. The EPA intentionally does not pravnde any hurnan health loxlcologlcal data on lead;
therefore, 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 far a residential land-use scenario is 400 mg/kg. Because, the maximum concen-
tration for lead at these sites is less than the screening values, lead was eliminated from further considera-
tion in the human health risk assessment.

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

For SWMU 140, the Hl 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.

For SWMU 154, the total HI and the estimated excess cancer risk are above the NMED guidelines for the
residential land-use scenario due to the levels of 2,4,6-trinitrotoluene, the main contributor to the risk).
Thus, the results for an industrial land use are presented here. The HI and the total estimated excess can-
cer risk for SWMU 154 exceed the NMED industrial land-use guidelines. However, the incremental HI and
excess cancer risk values for SWMU 154 are below the NMED industrial land-use guidelines.

The incremental human health TEDEs for the industrial land-use scenario for the ten sites ranged from
1.5E-1 to 5.3E-8 mrem/yr, all of which are substantially below the EPA numerical guideline of 15 mrem/yr.
The incremental human health TEDEs for residential land-use scenario ranged from 4.0E-1 to 4E-8
mrem/yr, all of which are substantially below the EPA numerical guideline of 75 mrem/yr. Therefore, these
sites are eligible for unrestricted radiological release.

Using the SNL predictive ecological risk and scoping assessment methodologies, it was concluded that
there is not a complete ecological pathway for seven of the sites. For the remaining three sites (SWMUs
49, 101, and 150) the ecological risk is predicted to be very low.

In conclusion, human health risk under a residential land-use scenario and ecological risk are acceptable
per NMED guidance for nine of the ten sites. Thus, these nine sites are proposed for CAC without institu-
tional contrals. For the remaining site, SWMU 154, the human health risk under an industrial land-use sce-
nario and the ecolagical risk are acceptable per NMED guidance. Thus, SWMU 154 is proposed for CAC
with institutional contrals.

Drain and Septic Systems (DSS) Solid Waste Management Units
49, 101, 116, 138, 140, 147, 149, 150, 154, and 161
(Poster 2 of 3)

Environmental Restoration Project

The total HIs and excess cancer risk values for the nonradiological COCs at the ten sites
are as follows:

Site
Number

Site Name

Residential Land-Use Scenario

Excess Cancer
Hazard Index Risk

49

Bldg 9820 Drains

0.00 5E-8 Total

101

Bldg 9926 Explosive
Contaminated Sumps and
Drains

0.00 1E-7 Total

Bldg 9990 Septic System

0.01 4E-8 Total

Bidg 6630 Septic System

0.20 6E-8 Total

Bldg 9965 Septic System

0.33 1E-5"Total / 3.40E-6 Incremental

Bldg 9925 Septic System

0.07 SE-8 Total

Bldg 9930 Septic System

0.00 3E-8 Total

Bldg 9939/9939A Septic
System

0.00 4E-8 Total

Bldg 6636 Septic System

SE-8 Total

NMED Guidance

<1E-3

Site
Number

Site Name

Industrial Land-Use Scenario

Excess Cancer
Hazard Index Risk

154

Bldg 9960 Septic System

4.72" Total / 0.36 Incremental 3E-5" Total / 2.43E-6 Incremental

NMED Guidance

<1 <1E-5

shown,

Value exceeds NMED guidance for the specified land-use scenario; therefore, the incremental values are
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United States Department of Energy
under contract DE-AC04-94185000.

Environmental Restoration Project

Driling groundwater monitoring well CTF-MW3 west of Drilling groundwater monitoring CYN-MWS northwest of
SWMU 149 SWMU 48

. x gt L A
Drilling groundwater monitoring well CTF-MW1 south- Drilling groundwater monitoring well CTF-MW2 north-
west of SWMU 116. west of SWMU 154 with the two HE seepage pits and
Drilling groundwater monitoring well CTF-MW2 north- an HE storage bunker in the foreground.
west of SWMU 154 with the two HE seepage pits and
an HE storage bunker in the foreground.

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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RSI Response Submitted September 20035
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United States Department of Energy
Sandia Site Office
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National Nuclear Security Administration under contract DE-AC04-94AL85000.



Department of Energy
Atbuquerque Operations Office
Kirtland Area Office
P.O. Box 5400
Albuquerq ew Mexico 87115
43S Tou7

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. Benito Garcia, Bureau Chief

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

P.0O. Box 26110

Santa Fe, NM 87505-2100

Dear Mr. Garcia:

Enclosed are two copies of thie sixth submission of No Further Action (NFA) proposals for
Sandia National Laboratories/New Mexico (SNL/NM), ID Number NM5820110518-1.
Nine SNL/NM environmental restoration sites are included in this package:

OU 1285
Site 137 Building 6540/6542 Septic System
Site 140 Building 9965 Septic System
Site 150 Building 9939/9939A Septic System
Site 152 Building 9950 Septic System
Site 153 Building 9956 Septic System

OU 1335
Site 86 Firing Site (Building 9927)
Site 80 Beryllium Firing Site (Thunder Range)(Active)

Site 115 Firing Site (Building 9930)(Active)
Site 191 Equus Red

Ecological risk assessments are not included with these proposals, but will be submitted as
addenda following an agreement between NMED and DOE regarding how these assessments
will be conducted and presented.

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

(505) 845-6288.
Si cerely, %%
|ch;e|J Zamorski

1 ctlng Area Manager

Enclosures



cc w/enclosures:

T. Trujillo, ERD

W. Cox, 6681, MS 1147

J. Parker, NMED-AIP

R. Kern, NMED-AIP

D. Neleigh, EPA, Region 6 (2 copies)

cc w/o enclosure:

B. Oms, KAO

S. Dinwiddie, NMED

S. Kruse, NMED

D. Fate, 6685, MS 1148

C. Lojek, 6681, MS 1147

F. Nimick, 6682, MS 1147

E. Mignardot, 6685, MS 1148
M. Davis, 7511, MS 1147

FEB 3 j997



PROPOSAL FOR
NO FURTHER ACTION
Environmental Restoration Project

Site 140, Building 9965 Septic System
Operable Unit 1295
January 1997

Prepared by

Sandia National Laboratories/New Mexico
Environmental Restoration Project
Albuquerque, New Mexico

Prepared for the
Department of Energy
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1.0 INTRODUCTION

1.1 ER Site 140, Building 9965 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 140, Building
9965 Septic System, Operable Unit (OU) 1295. ER Site 140 is listed in the Hazardous and Solid
Waste Amendments (HSWA) Module IV (EPA August 1993) of the SNL/NM Resource '
Conservation and Recovery Act (RCRA) Hazardous Waste Management Facility Permit -
(NMS5890110518-1) (EPA August 1992).

1.2 SNL/NM Administrative NFA Process

This proposal for a determination of an NFA decision based on confirmatory sampling was
prepared using the process presented in Section 4.5.3 of the SNL/NM Program Implementation
Plan (PIP) {SNL/NM February 1995) . It follows guidance documented in 40 CFR 264.514[a]
[2]) that states NF As "must contain information demonstrating that there are no releases of
hazardous waste (including hazardous constituents) from solid waste management units
(SWMUs) at the facility that may pose a threat to human health or the environment" (EPA Tuly
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 I1I 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 demeonstrating that there are no releases of
hazardous waste including hazardous constituents from a particular SWMU at the facility
that pose threats to human health and/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).
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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 fo 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).

This request for an NFA decision for ER Site 140 is based primarily on results of confirmatory soil
samples collected at the site. Concentrations of site-specific constituents of concern (COCs)
detected in the soil samples were first compared to background 95th percentile or upper tolerance
limit (UTL) concentrations of COCs found in SNL/NM soils {IT March 1996), or other relevant
- background limits. If no SNL/NM background limit was available for a particular COC, or if the
COC concentration exceeded the SNL/NM or other relevant background limit, thenthe
constituent concentration was compared to the proposed 40 CFR Part 264 Subpart S (Subpart S)
or other relevant soil action ievel for the compound (EPA July 1890).

A site is eligible for an NFA proposal if it meets one or more of the following criteria presented in
the Environmental Restoration Document of Understanding (NMED November 1995):

¢ NFA Criterion 1: The site cannot be located or has been found not to exist, is a duplicate
potential release site (PRS) or is located within and therefore, investigated as part of another

PRS.

¢ NFA Criterion 2: The site has never been used for the management (that is, generation,
treatment, storage, or disposal) of RCRA solid or hazardous wastes and/or constituents or other

CERCLA hazardous substances.

e NFA Criterion 3: No release to the environment has occurred, nor is likely to occur in the
future. ‘ :

e NFA Criterion 4. There was a release, but the site was characterized and/or remediated under
another authority which adequately addresses corrective action, and documentation, such as a

closure letter, is available.

¢ NFA Criterion 5; The PRS has been characterized or remediated in accordance with current
applicable state or federal regulations, and the available data indicate that contaminants pose an

accepiable level of risk under current and projected future land use.
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Review and analysis of the ER Site 140 soil sample analytical data indicates that the
concentration of each of the COCs detected in soils at this site is either less than (1) the relevant
- SNL/NM or other applicable background concentration, or (2) proposed Subpart S or other
action level. Thus, ER Site 140 is being proposed for an NFA decision based on confirmatory
sampling data demonstrating that hazardous waste or COCs that may have been released from this
SWMU into the environment pose an acceptable level of risk under current and projected future

land use (Criterion 5).

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 (USFS), 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 act1v1tles since 1945 (DOE September

T 1987).

ER Site 140 is located in Thunder Range on KAFB and is approximately 0.8 miles southeast of
Technical Area Il (TA TI). Access to the site is provided by paved and graded dirt roads that
extend southwest from Lovelace Road, and south from Magazine Road (Figure 1-1). ER Site 140
consists of the immediate area around the seepage pit and septic tank southwest of Building
9965, and the immediate area around the drywell that is north of Building 9965 (Figure 1-2).
The area around the seepage pit and septic tank is approximately 0.05 acresand the area around
the drywell is approximately 0.03 acres. Both areas are at a mean elevation of 5,487 feet above

mean sea level (amsl).

The surficial geology at ER Site 140 is characterized by alluvial fan deposits (SNL/NM March
1996). Based on drilling records of similar deposits at KAFB, the alluvial fan materials are highly
heterogeneous, composed primarily of medium to fine silty sands with frequent coarse sand, gravel,
and cobble lenses. The alluvial fan deposits probably extend to the water-table. Vegetation
consists predominantly of grasses including gramma, muhly, dropseed, and galieta. Shrubs
commonly associated with the grasslands 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 5,280 feet amsl at this location, so depth to ground
water is approximately 207 feet below the ground surface (fbgs). Local groundwater flow is
believed to be in a generally west to northwest direction in the vicinity of this site (SNL/NM March
1996). The nearest production wells are northwest of the site and include KAFB-2, KAFB-4, and
KAFB-7 which are approximately 5.4 to 6.2 miles away. The ground-water monitoring wells
closest to ER Site 140 include the group of wells installed around the Chemical Waste Landfill in
the southeast corner of TA II1. These wells are located approximately 0.9 miles northwest of ER

Site 140 {(SNL/NM October 1995).
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2.0 HISTORY OF THE SWMU

2.1 Sources of Supporting Information

In preparing the confirmatory sampling NFA proposal for ER Site 140, available background
information was reviewed to quantify potential releases and to select analytes for the soil sampling.
Background informatior was collected from SNL/NM Facilities Engineering drawings and
interviews with employees familiar with site operational history. The following sources of
information were used to evaluate ER Site 140:

Confirmatory subsurface soil sampling and backhoe excavation conducted in September 1994
(SNL/NM September 1994a), November 1994 (SNL/NM November 1994a) and January 1995

* (SNL/NM January 1995a and b);

Two survey reports, including a geophysical survey (Lamb 1994), and a passive soil gas survey
(NERI June 1995);

Results of samples collected from the septic tank in 1992 (SNL/NM June 1993) and 1994
(SNL/NM April 1994 and November 1994b);

Approved RCRA Facility Investigation (RFI) Work Plan and addenda for OU 1295, Septic

Tanks and Drainfields (SNL/NM March 1993, November 1994c, December 1994, January
1995¢, March 1995z, March 19950, and May 1995; and EPA September 1994, January 1995,

and March 1995);

Photographs and field notes collected at the site by SNL/NM ER staff;
SNL/NM Facilities Engineering building drawings (SNL/NM June 1967 and August 1987);
SNL/NM Geographic Information System (G1S) data; and

" The RCRA Facility Assessment (RFA) report (EPA. April 1987).

2.2 Previous Audits, Inspections, and Findings

ER Site 140 was first listed as a potential release site in the RFA report to the EPA in 1987 (EPA
April 1987). This report contained a generic statement about this and mary other SNL/NM septic
systems that sanitary and industrial wastes may have been discharged to septic tanks and drainfields
during past operations. This SWMU was included in the RFA report as Site 79, along with other
septic and drain svstems at SNL/NM. All the sites included in Site 79 are now designated by

individual SWMU numbers.

P
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2.3 Historical Operations
The following historical information has been excerpted from several sources, including SNL/NM
March 1993, IT March 1994, and SNL/NM November 1994c¢.

Building 9965 was constructed in 1965 and used as a control building for the Shock Facility.
The building was also used as a darkroom for photographic processing of black and white film.
The building has one restroom, two hand sinks, and two floor drains. One hand sink was used
for disposal of photographic processing wastewater. The second sink is located in the main

equipment area and was used principally for hand washing. The two-floor drains-are connected to =~~~

" adrywell north of the building. The RFI indicated that there were two drywells associated with
Building 9965, one that was abandoned in place and a second drywell installed in July 1972 to
replace the first. Excavation, both north and west of the active drywell at the site, did not find
evidence of a drywell abandened in place (SNL/NM January 1995d). Therefore, only one

drywe]l was 1ncluded in the mvestlgatlon of ER Slte 140. , e

Potential contaminants from Building 9965 included elemental carbon, aluminum oxide,
photoprocessing waste, and possibly nitric acid. It was assumed for completeness that any of
these wastes could have been disposed to either the septic system or the drywell at ER Site 140,

The drywell and septic system are no longer active, Building 9963, as of 1993, is connected 10
an extension of the City of Albuquerque sanitary sewer system.

2-2
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3.6 EVALUATION OF RELEVANT EVIDENCE

3.1 Unit Characteristics |
There are no safeguards inherent in the drain systems from Buildings 9965, or in facility
operations that could have prevented past releases to the environment.

3.2 Operating Practices

_ As discussed in Section 2.73, effluent was released to the Building 9965 septic tank and seepage pit
when the septic system was active. Also, effluent may have been released to the drywell.

Hazardous wastes were not managed or contained at ER Site 140.

3.3 Presence or Absence of Visual Evidence

No visible evidence of soil discoloration, staining, or odors indicating residual contamination -
was observed when soil samples were collected arcund the seepage pit and septic tank in
September 1994 (SNL/NM September 1994a) and November 1994 (SNL/NM November 1994a),
near the drywell in January 1995 (SNL/NM January 1995a and January 1995d), or in the backhoe
excavations near the seepage pit in January 1995 (SNL/NM January 1995¢).

3.4 Results of Previous Sampling/Surveys
Sludge and aqueous samples were collected from the ER Site 140 septic tank in July 1992, The

- aqueous sample was analyzed for velatile organic compounds {VOCs), semivolatile organic

compounds {SYOCs), pesticides, polychlorinated biphenyls (PCBs), metals, selected radionuclide
constituents and several miscellaneous anatytes. The VOC trichloroethene (TCE) was identified.
The pesticides beta-BHC, 4,4’-DDD, and 4,4’-DDE were detected. Several metals and
radionuclides were detected as well as phenolic compounds, nitrates/nitrites, formaldehyde,
fluoride, cyanide, and oil and grease. No PCBs were detected.

The sludge sample was analyzed for heavy metals and selected radionuclide constituents. Several
metals and radionuclides were detected. The analytical results of the 1992 aqueous and sludge
samples are presented in Appendix A.1.

A second round of septic tank studge samples were collected for waste characterization purposes in
April 1994 and were analyzed for VOCs and RCRA Toxicity Characteristic Leaching Procedure
(TCLP) metals. Concentrations of eight VOC compounds (acetone, benzene, 2-butanone, catbon
disulfide, ethyl benzene, methylene chloride, toluene, and total xylenes) were identified in the
material. Two RCRA TCLP metals, barium and mercury, were detected in the sludge. The
analytical results of the second round of septic tank samples are presented in Appendix A.2.

A third round of waste characterization sludge and liquid samples were collected in November
1994 and were analyzed for SVOCs, isotopic uranium, gamma spectroscopy radionuclides, and
tritium (SNL/NM November 1994b). No SVOCs were detected. Several radionuclides were
detected. The analytical results of the third round of septic tank sludge characterization samples are

also presented in Appendix A.2.
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A geophysical survey was conducted in June 1994 using a Schonstedt 52B magnetic locator
(Lamb 1994). The purpose of this survey was to locate the two drywells thought to exist north of
Building 9965. The active drywell generated a distinct magnetic signature and was easy o locate
with high confidence. Another feature west of the active drywell generated a weak magnetic
signature, and was thought to possibly be the second drywell. However, because the second
feature had such a poor magnetic signature, it was thought that what was identified as a second
drywell might actually be a magnetic anomaly due to other buried metal.

A passive soil-gas survey conducted in June and July 1994 used PETREX ™ sampling tubes to
identify any releases of VOCs and SVOCs that may have occurred from the seepage pit, septic
tank, and drywell (SNL/NM June 1994). A PETREX™ tube soil-gas survey is a semi-
quantitative screening procedure that can be used to identify many VOCs and SVOCs. This
technique may 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 over
a two- to three-week period rather than at one point in time. Each PETREX™ soil-gas sampler
consists of two activated-charcoal-coated wires housed in a reusable glass test tube container. At
each sampling location, sample tubes are buried in an inverted position so that the mouth of the
sampler is about 1 foot below grade. Samplers are left in place for a two- to three-week peried,
and are then removed from the ground and sent to the manufacturer, Northeast Research Institute
(NERID), for analysis using thermal desorption-gas chromatography/mass spectrometry. The
analytical laboratory reports all sample results in terms of “ion couats” instead of concentrations,
and identifies those samples that contain compounds above the PETREX™ technique detection
limits. In NERI’s experience, levels below 160,000 ion counts for a single compound (such as
perchloroethene [PCE] or trichloroethene [TCE]), and 200,000 ion counts for mixtures (such as
BTEX or aliphatic compounds [C4-C11 cycloalkanes]), under normal site conditions, would not
represent detectable levels by standard quantitative methods for soils and/or groundwater (NERI

June 1995). :

Six PETREX™ tube samplers were placed in a grid pattern that surrounded the seepage pit and
septic tank, and another six were placed in a grid pattern surrounding the drywell (SNL/NM June
1994). The locations of all PETREX™ samples are shown in Appendix A.3. The locations of
those surrounding the drywell are approximate; a final survey of their locations was not
completed. The results from all the samplers at ER Site 140 caused NERI to classify ER Site 140
as having ‘no significant soil gas detections.” The analytical results from the ER Site 140 passive,

soil gas survey are presented in Appendix A.3.

3.5 Assessment of Gaps in Information

The most recent material in the tank was not necessarily representative of all discharges fo the
unit that have occurred since it was put into service in 1965. 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, seepage pit and drywell, 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,
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3.5 Assessment of Gaps in Information

The most recent material in the tank was not necessarily representative of all discharges to the
unit that have occurred since it was put into service in 1965, 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, seepage pit and drywell, 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 September, November and January
(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 140 was considered low,
confirmatory soil sampling was conducted to determine whether COCs above background or -
detectable levels were released at this site. Soil samples were collected from the area
immediately around the seepage pit, septic tank, and drywell in September 1994 (SNL/NM
September 1994a), November 1994 (SNL/NM November 1994a) and January 1995 (SNL/NM
January 1995a), With the exceptions noted in the next paragraph, the confirmatory soil sampling
program was performed in accordance with the rationale and procedures described in the
approved Septic Tank and Drainfields (ADS-1295) RFI Work Plan (SNL/NM March 1993,
November 1994c¢, December 1994, January 1995¢, March 1995a, March 1995b, and May 1993;
and EPA September 1994, January 1995, and March 1995). A summary of the types of samples,
number of sample locations, sample depths and analytical requirements for confirmatory soil
samples collected at this site is presented in Table 3-1.

Soil samples were collected from borings located on opposite sides of the seepage pit, septic
tank, and drywell in September and November 1994, and January 1995 respectively (Figure
1-2). Sampling around the seepage pit was started at 11 fbgs; the Geoprobe ™ met resistance at
about 14 fbgs at all locations around the seepage pit. This difficulty meant that the shallow
samples had to be collected from six separate closely-spaced locations. Four of the locations
were north of the seepage pit within two ft of the SP-1 location shown on Figure [-2, and two
were south of the seepage pit within two £t of the location of SP-2 shown on Figure 1-2, The
four tries are thus identified as SP-1 and the two tries SP-2. Also, because of the refusal at 14
fbgs, it was not possible to obtain a deep sample. Backhoe excavation in January 1995
uncovered two caliche layers at this site (SNL/NM January 1995¢). One layer was 0.5t0 1.0 ft
thick at 8 to 9 fbgs. The other layer started at about 13 fbgs and could not be penetrated with a

backhoe.

In each of the two septic tank borings, the depth interval for the sample started at a depth level
with the bottom of the septic tank which was measured to be 7 fbgs (SNL/NM November
1994a). The soil sampling operation next to the septic tank is shown in the upper photograph of
Figure 3-1. Finally, in January 1995 soil samples were collecied from two different intervals in
boreholes near the drywell. The shallow sampling interval started at the bottom of the drywell at

a1
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Table 3-1
ER Site 140: Confirmatory Sampling Summary Table

Top of
Sampling Total Total
‘ of Intervals at Number of Number of Date(s)
Analvtical Borehole Each Boring Investigalive Duplicate Samples
Sempling Location Perameters Locations Laocation Samgles Samples Collectad
Seepage pit -¥OCs ‘ ‘ 2 1. -2 | 26/94
: SVOCs 2 e 2 1
RCRA metals + Cr™” 2 1 2 1
Cyanide 2 i 2 1
Nitrates 2 11 2 i
Isotopic uranium 2 N 2
Gamma spectroscopy 2 1 Pl
Septic Tank VOCs 2 7 2 1171594
SVGCs 2 7 2
RCRA metals + Cr™” 2 7 2
Cyenide 2 7 2
Nitrates 2z 7 2
Drywell YOCs 2 3,18 4 1711793
SVOCs 2 8,18 4
RCRA metals + Cr™" 2 8,18 4
Cyanide 2z 818 4
Tritium coriposite 2 &, 18 2
|  Gamma spec. composite 2 3,18 | 2

Npres -

Cr*" = Hexavalent chromium

RCRA = Resource Conservation and Recavery Act

Spec. = Spectroscopy

SVOCs = Semivolatile organic compotinds

VOCs = Volatile organic compounds 7

* Note: Although the seepage pit and septic tank samples were analyzed for nitrates, the specified hold time of 48
hours was exceeded because of the SNL/NM sample release procedures required because ER Site 140 was
designated a Radioactive Materials Management Area (RMMA). The drywell soil samples were not analyzed for

nitrates because of this problem.

8 fbgs, and the deeper interval started at 10 feet below the top of the upper interval, or 18 fbgs
{SNL/NM January 19953). Subsurface refusal problems were not encountered in either of the

two drywell boreholes.

The C}«f:oprobeTM sampling system was used to collect subsurface soil samples at this site. The
GeOprobeTM sampling tool was fitted with & butyl acetate (BA) sampling sleeve and was then
hydraulically driven to the top of the designated sampling depth. The sampling tool was opered,
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Collecting soil samples around the Building 9985 septic tank with the Geoprobem,
Navember 15, 1894. View looking south.

Building 9965 septic tank septage removal and cleaning operation,
December 12, 1995. View looking southwest.

Figure 3-1. ER Site 140 Photographs



and driven an additional two feet in order to fill the two-foot long by approximately 1.23-inch
diameter BA slesve. 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 seven inches were cut off,
Both ends of the seven-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 2 VOC analysis.

* Scil from the remainder of the sleeve was then emptied into a decontaminated mixing bowl.
Following this, additional sampling runs were completed at each interval in order to recover
enough soil to satisfy sample volume requirements for the interval. Soil recovered from these
additional runs also was emptied into the mixing bowl, and blended with remaining soil from the
first sampling run. The soil was then transferred from the bowl into sample containers using a

decontaminated plastic spatula. -

Seepage pit and septic tank samples were analyzed for VOCs, SVOCs, cyanide, nitrates, RCRA
metals, and hexavalent chromium by an offsite commercial laboratory. Dryweil samples were
analyzed by an offsite commercial laboratory for VOCs, SVOCs, cyanide, RCRA metals, and
hexavalent chromium. Samples were shipped to the offsite commercial laboratories by an
cvernight delivery service. To determine if radionuclides were released from past activities at
this site, samples were collected from seepage pit berings and were analyzed by an offsite
commercial laboratory for isctopic uranium, and screened for other radionuclides using SNL/NM
in-house gamma spectroscopy (SNL/NM July 1995). Composite tritium scil samples were also
collected from the drywell shallow and deep intervals for analysis by an offsite commercial
laboratory. Composite soil samples from the drywell shallow and deep intervals were also
screened for other radionuclides using SNL/NM in-house gamma spectroscopy. Routine
SNL/NM chain-of-custody and sample documentation procedures were employed for all samples

collected at this site.

Quality assurance/quality control (QA/QC) samples collected during this effort consisted of a set
of duplicate soil samples from ST-1 (Figure 1-2) and an aqueous equipment rinsate {equipment
blank) sample. These samples were analyzed for most of the same non-radiologic constituents as
the other soil samples. No significant concentrations of COCs were detected in the equipment
blank sample, and the concentrations of constituents detected in the duplicate soil sample were in
good agreement with those detected in the other seepage pit samples from the same interval.
Also, soil trip blank samples were included with each the shipments of ER Site 140 seepage pit
and septic tank soil samples to the offsite laboratory and were analyzed for VOCs only. Three or
more of the following compounds were detected in each of the trip blanks: acetone, ethyl-
benzene, 2-hexanone, methyl ethyl ketone (MEK), methyl isobutyl ketone (MIBK), methylene
chioride, toluene, and xylenes. These common laboratory contaminants were either not detected,
or were found in lower concentraticns in the site samples than the trip blanks. Soil used for the -
trip blanks was prepared by heating the material, and then transferring it immediately to the
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sample container. This heating process drives off any residual organic compounds (if present),
and soil moisture, that may be contained in the material. It is thought that when the soil trip
blank container was opened at the laboratory, it immediately adsorbed both moisture and VOCs
present in the laboratory atmosphere, and therefore became slightly contaminated.

Summaries of all constituents detected in these confirmatory samples by either commercial
laboratory analyses or by the SNL/NM field laboratory are presented in Tables 3-2, 3-3, and 3-4.
Results of the SNL/NM in-house gamma spectroscopy soil sample screening for other
radionuclides are presented in Appendices A.4 through A.7. Complete soil sample analytical
data packages are archived in'the SNL/NM Environmental Operations Records Center and are
readily available for review and verification (SNL/NM September 1994b, November 19944, and

January 1995b).

37 Rationale for Pursuing a Confirmatory Sampling NFA Decision

As discussed in Section 3.4, the passive soil gas survey did not identify any significant
concentrations of VOCs at any of the twelve PETREX ™ soil-gas sampiing locations near the
seepage pit, septic tank and drywell at this site.

Confirmatory soil sampling near the seepage pit, septic tank, and drywell did not identify any
residual COCs indicating past discharges that could pose a threat to human health or the
environment. As shown in Table 3-2, only four VOC compounds {acetone, MEK, methylene
chloride, and MIBK), which are common laboratory contaminants, were detected in soil samples
collected from this site. All of these VOCs were also detected in one of the trip blanks and all but
MIBK was identified in the other trip blank sent to the laboratory. The concentrations 0f VOCs
found in the samples are well below the proposed Subpart S action levels for soil. No SVOCs were
detected in the soil samples collected at this site. Cyanide was detected in one of the septic tank
soi! samples at a concentration of 1,200 micrograms per kilogram {ug/kg) and in both of the soil
samples collected near the seepage pit at concentrations of 1,200 and 1,800 ug/kg. These
concentrations are much lower than the proposed Subpart S action level of 2,000,000 ug/kg for this
constituent, Cyanide was not identified in any of the other septic tank or drywell soil samples.

Aithough nitrate concentrations are reported in Table 3-2 for the seepage pit and septic tank, the
hold time specified for the nitrate analysis was excezded; the sampling release procedures
required because ER Site 140 was desigaated a Radiozactive Material Management Area
(RiVvVIA), and the offsite shipping caused the short specified hold time of 48 hours to be
exceeded. The drywell soil samples were not analyzed for nitrates because of this problem. The
nitrate analysis that was completed detected nitrates in all of the seepage pit and septic soil samples
at concentrations ranging from 3,300 to 3,900 ug/kg. These concentrations are much Jower than
the preposed Subpart S nitrate action level in soil of 100,000,000 ug/kg.
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As shown on Table 3-3, in all but three cases, soil sample analytical results indicate that the nine
metals that were targeted in the Site 140 investigation were either (1) not detected, or (2) were
detected in concentrations below the background UTL or 95th percentile concentrations
presented in the SNL/NM study of naturally-cccurring constituents (IT March 1996). The
concentration of barium in the soil from borehole ST-2 near the septic tank was 254 milligrams
per kilogram (mg/kg), which is greater than the SNL/NM soil background UTL of 214 mg/kg for
barium. However, this concentration is well below the proposed Subpart S action level of 6,000
mg/kg for barium. Also, selenium was detected in both of the seepage pit boreholes at
concentrations of 4.5 and 4.6 mg/kg which is above the 95th percentile selenium concentration of
<1.0 mg/kg for SNL/NM soils; - However, these concentrations are substantially lower than the

400 mg/kg Subpart S action level for selenium.

Isotopic uranium activity levels that were detected in the seepage pit soil samples were found to
be below the corresponding 95th percentile background activity levels presented in the IT March
1996 report for those radionuclides (Table 3-4). Tritium activity was not detected in the drywell -

shallow and deep interval composite samples.

Also, the gamma spectroscopy semi-qualitative screening of soil samples from this site did not
indicate that the soil at ER Site 140 had been contaminated by other radionuclides (Appendices

A.4 through A.7).

Finallv, the ER Site 140 septic tank contents were removed and the tank was cleaned in December
1995 (SNL/NM December 19952). The bottom photograph in Figure 3 shows this operation. Afier
it was cleaned, the tank was then inspected by a representative of the New Mexico Environment
Department (NMED) to verify that the tank contents had been removed and the tank had been
closed in accordance with applicable State of New Mexico regulations (SNL/NM December

1995b).

Ecological risk has not been addressed in this NFA. It is being addressed for ER Site 140 but is not
yet complete. When the risk analysis is complete, the results will be forwarded to NMED and

EPA.

Ly
1

—

g%}



4.0 CONCLUSION

Sample analytical results generated from this confirmatory sampling investigation have shown that
detectable or significant concentrations of COCs are not present in soils at ER Site 140, and that
additional investigations are unwarranted and unnecessary.- Based on archival information and
chemical and radiological analytical results of soil samples collected next to the seepage pit, septic
tank, and drywell, SNL/NM has demonstrated that any contaminants present at this site pose an
acceptable level of risk under current and projected future land usé (Criterion 5 of Section 1.2).

" Therefore, ER Site 140 is recommended for an NFA determination. o S
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Appendix A.1

ER Site 140 |
Summary of Constituents Detected in 1992 Septic Tank Samples



On July 16,

ER Site 140

Summary of Constituents Detected in 1992 Septic Tank Samples

Building 9965
Coyote Test Field
Sample ID No. SNLA008427

Tank ID No. AD838045R

1992, agueous and sludge samples were collected from the inac:ve septic tank

serving Building 9965. Analytical results of concern are noted below.

Trichloroethene (TCE) was detected in the agusous sample art 2 level of |

8.1 mg/L. which exceeds the New Mexico Water Quality Conzol Commission
discharge limit (NMDL) of 0.1 mg/L, the Ciry of Albuquerqus (COA) disciarge
Iimit of 5.0 mg/L and the Resource Conservation and Recovery Act (RCRA)
toxicity characteristic (TC) Iimit of 0.5 mg/L.

Barium was detected in the aqueous sample at a level of 1.1 mg/L, which
exceeds the NMDL of 1.0 mg/L. '

Cadmium was cetected in the aquecus sample at a level of 0.612 mg/L, whica
excesds the NMDL of 0.01 mg/L.

Chromium was detected in the aqueous samgle ar a level of (128 mg/L, which
exceeds the NMDL of 0.05 mg/L.

Copper was detected in the aqueous sample at a level of 1.6 mg/L, which
exceeds the NMDL of 1.0 mg/L. '

Lead was detected in the aqueous sample at a level of 0.51 mg/i, which exceeds
the NMDL of 0.05 mg/L.

Manganese was detected in the aguzous sample at a level of 0.39 mg/L, which
exceeds the NMDL of 0.20 mg/L.

Mercury was detected in the aqueous sample at a level of 0.0078 mg/L, which
exceeds the NMDL of 0.002 mg/L.

Total phenolic compounds were detected in the aqueous sample at a level of
0.024 mg/L, which exceeds the NMDL of 0.005 mg/L.

Nirate/nitrite was detected in the aqueous sample at a level of 11.2 mg/L, which
exceeds the NMDL of 10.0 mg/L.

No other parameters were detected in the aqueous fractions above NMDLs, COA discharge
limits, or RCRA TC limits that identify hazardous waste.



Appendix A.1, continued:

ER Site 140 .
Summary of Constituents Detected in 1992 Septic Tank Samples

Laboratory conmol samples for phenolics were out of labératory cenwol limits (no analyte was
detected), but the analyses were not repeated. The analytical data for phenolics is, therefore.

During review of the radiclogical data, no parameters were detected that exceed U.S.
Department of Energy (DOE) derived concenmation guideline (DCG) limits or the
investgation levels (IL) established during this investigation.



ER Site 140 _
Summary of Constituents Detected in 1992 Septic Tank Samples

[ Resuits of Septic Tank Analyses
{LIQUID SAMPLES)
. Building No./Area: 9S85 CTF
. Tank |D No.: AD8S04BR
Date Sampled: 711682
Sample ID No.: SNLA-00B427
Stata COA
Measured | Discharge | Discharge
Anaiytical Paramater Cancentration]| Limit Limit Camments .
Volatie Organics (EPA 62¢) | tmal) ima/) Imad)
Trichlorosthens | 8.1 0.1 (TTO=5.0) |Excends Statz and COA Limits: Exceads RCRA TC limit ol 0.5 marl. |
f
Semivalagle Organics (SPA £25) {ma {maf) (ma) |
MNeone delected above laboratory ‘ | Perameter | (TTO=5.00 |
reportng limis Sceciic |
. i |
Pogticiies (EPA 508) | tman fma) imam |
betz-BHC ' ooco1s | NR | aro-torl :
4.4-00D ooo0z6 | NR |rTo-s0nl ;'
lu'-ons 000029 i NR | (70=50] ;
1PC8s (A 608) E ima/l 1 (mad) Tmar! ‘ ?
Nong detected above laboratory | ! 0001 | (TTO=5.0)1 !
recoring limits | | I | !
! { i | i
e Meials i mah | mem | mom | :
Arsenic | ooz [ et ! =20 | !
. Sarum \ 1.1 | 10 | 200 IExceeds Siate limit :
|Cadmivm | o.0es 0.01 28 |Exceeds St imi }
Chremium | bos 0.05 200 |Exceeds State fimit
Cooper 1.6 | 10 | 185 |Exceeds Siate Imit !
Lead 051 005 | 32 |Exceeds Stae imit :
Manganese 0.39 0.20 200 |Exceads State limit :
Mercury | oco7s 0.002 0.1 |Exceeds Stte limi !
Nickal - NR 12.0 Not analyzed ]
Selenium ND o010y | .05 2.0 5
Siver cee | 005 | 50 !
Thailfivm ND (0.070) NR NR
|Znc 5.6 10.0 280 !
Uranium ND (0.007)} 5.9 NR !
| Miscellaneous Analvies {mat) {mal) {rmaA) |
|Phenciic Compounds 0.024 0.005 4.0 |Exceeds Stas fimit J
NitratesNitrites 12 10.0 NR E«caeds State limit
Formaldehyde Q.28 NR 250.0 I.
Fluoride 0.35 1.5 180.0 !
Cvanide 0.053 0.2 2.0 !
|CHl and Graase 3.6 NR 150.0 ]|
Radiokogical Aralvses (pCiN {6CiA) {eCi) J
Radium 228 0.54/-01 30.0 NR |
R Radium 228 0 +/- 30 300 NR
) Gross Alpha 200 +/- 100 NR- ¢ NAR
|Gross Beta 360+-200 | NR NR
Tritium -137 +/- 597 NA NA
L Rges NOULD - ot Duniod Papaing Uiy, TC - Toly Chamwish ol Eow o WOz e
Bteow The mel ace of e ground,
Srlerisicns . Siw of Albuouwcoise Nul Somer Uz 8 Wassem st Contro Crdinancs (19001 Sechion 853 and Naw Slenco Water skt Sontrof £oramraon Jsqansans (15881 Secnon 3100




Appendix A.1, concluded:

ER Site 140
Summary of Constituents Detected in 1992 Septic Tank Samples

Results of Septic Tank Analyses
{Sludge Sample)

Building Ne/Area: 9988 CTF

Tank ID No.: AD2304sA
Date Sampled: 7/16/82
Sample ID No.: o - SNLAQG8427
Measured + 2 Sigma
Analytical Parameter Concentration . Uncertainty’ Units
Water Content 82.8 NA %
Arsenic ND {0.50) NA markg
| Barium 541 ol O NA L .. mokg
Cadmium 1.5 NA my/ka
Chromium - 80.2 NA ma/kg
Cappar 245 NA mg/kg
Lead 13.0 NA mgrkg
Manganese 12.8 NA : mg/kg
Mercury ' 0.64 NA markg
Nicke! -— NA meg/kg
Selenium . ND (0.50) NA mg/kg
Silver ND (1.0} NA maikg
Thallium ND-(9.50) NA ma/kg -
Zinc ' 129 NA J ma/kg
Gross Algha . 7 _ 11 , i2 pCi/g
Gross Beta 17 22 oCiig
Gross Alpha 20 16 oCifg
Gross Beta . 35 34 pCilg
Gross Alpha 7 4 1M pCiig
Gross Beta 27 24 . pCilg
Gross Alpha 20 14 pCifg
Gross Beta 24 24 pCig
Tritium -137 ' 587 pCil
Bismuth-214 <0.0326 (<16.9) , NA pCiimL
Cesium-137 ' <0.0159 (<3.83) NA : pCifmL
Patassium-40 0.337 (<173) 0.0662 pCimL
Lead-212 0.6255 {<13.0) 0.00670 pC¥mL
Lead-214 : 0.0483 {<18.3) 0.0119 pCimL
L’Hadium-zzs . 0.430 (<158) 0.0852 © pCiml
Thorum-234 0.632 (<8%8.6) 0.0783 : pCi/mL
Thallium-208 0.0183 {<8.50) 0.00391 pCimL

ND = Not Detectad
NA = Not Applicable

Note: Values in parenthesis are measurements reported by Enseco/RMAL in pCi/g (wet
weight).






Appendix A.2

: ER Site 140
Summary of Constituents Detected in 1994 Septic Tank Samples



Appendix A.2

ER Site 140
Summary of Constituents in 1994 Septic Tank Samples
. Detection :
Sample Sample Sample Sampie Limit +- 2 Sigma
Number Matrix Type Date Method Compourd Name Result orM.D.A.  Uncerfainty Units
April 1994 Samples: ' ! '
015441-3 | Sludge | Field | 412/94 | 8240 (VOCs) Acetone 0.089 0.010 NA mg/kg
~ 8240 (VOCs) Benzene 0.002 4 0.005 . NA. mg/kg
- 8240 (VOCs) 2-Bitanone 0.014 0.010 NA mg/kg
8240 (VOCs) Carbon Disuifide 0.005 0.005 NA mg/kg
8240 (VOCs) Ethyl Benzene 0.0M4 | 0.005 NA mag/ky
8240 (VOCs) Methylane Chloride | 0.002J8B 0.005 NA mg/kg
8240 (VOCs) Toluene 0.10 0.605 NA mg/kg
8240 (VvOCs) Xylenes (Total) 0.020 0.005 NA ma/kg
015441-1 | Sludge | Field | 4/12/84 |  TCLP/6010 Arsenic ND 0.10 NA mg/L
' TCLP/BD10 Barium 2.1 g.02 NA ma/L.
TCLP/6010 Cadmium ND 0.005 NA mgfL
TCLF/6010 Chromium ND 0.02 NA mg/L
TCLP/6010 Lead ND 0.04 NA ma/L.
TCLP/7470 Mercury .0003 0.0002 NA mg/L
. TCLP/8010 Selenium ND ¢.10 NA ma/L
TCLP/GMD Silver ND 0.01 ‘NA mg/L
|L015441-1 Sludge | Field | 4/12/94 8085 Total Phenois 11 2.3 NA mg/kg
0 -
| !
. November 1994 Samplies:
018423-1 | Sludge | Field | 11/3/84 | 8270 {SVOCs) SVOCs ND NA NA ug/kg
018423-3 | Sludge | Field | 11/3/94 [EPA-500 906.0 Tritium ND 230 140 pCi/L
Fietd | 11/3/94 HASL 300 Uranium 238 8.7 0.065 1.4 pCifg
Field | 11/3/94 HASL 200 Uranium 235 0.25 0.055 0.073 pCilg
Field | 11/3/c4 HASL 300 Uranium 233/234 13 0.074 1.5 pCilg
018424-3 | Liquid | Field | 11/3/84 | EERF H.01 Tritium ND 303 168 pCiL.
Dupl. | 11/3/94 | EERFH.01 | Tiitium -ND 303 172 pCiflL
018424-5 | Liquid | Fiel¢ | 11/3/24 HASL 300 Uraniunr 238 0.95 0.055 0.24 pCill
Liquid | Field ] 11/3/94 HASL 300 Uranium 235 0.001 J 0.07 0.022 pCi/L
Liguid | Field | 11/3/94 | HASL 300 Uranium 233/234 2 0.11 0.43 pCiiL
018423-2 | Sludge | Field | 11/3/9¢ | Gamma Spec. Uranium Series . :
Lead 274 0.048 J 0.08 0.036 pCi‘g
Thorium Series:
Thorium 234 0.52 0.81 0.31 pCifg
Lead 212 0.032 J 0.044 0.025 pCi/g
‘ Other Radionuclides: _ ]
| Potassium 40 1.21 0.55 0.47 pCifg
( 018424-1 | Liquid | Field | 11/3/84 | Gamma Spec. 75 radionuclides NV 7.6E-3105.0 NA pCi/mL




Appendix A.2, concluded

ER Sitz 140
Summary of Constituents in 1994 Septic Tank Samples

Notes :
B-= Compound detected in the laboratory blank. NV = No values reported (results were ND,
Dupl.=Buplicate short haif-life, or not significant)
J = Result is detected below the reporting limit pCi/g = Picocuries per gram

or s an estimated concentration. ' pCi/L = Pieacurigs per liter
M.DA. = Minimum Detectable Activity : S pCi/mL = Picocuries per milliliter
mg/kg = Milligrams par kilogram Spec. = Spectroscony
mg/L = Milligrams per liter SVOCs = Semivoiatile organic compounds
A = Not applicable TCLP = Toxicity Characteristic Leaching Procedurs
ND = Not detected ug/kg = Micrograms per kilogram

VOCs = Valatile organic compounds

o\stiabis140tank xis
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Appendix A.3

ER Site 140
Summary of 1994 PETREX™ Passive Soil-Gas Survey Results

Table 8
PETREX Relative Soil Gas Response Values
‘ (in ion counts)
~ STD SITE 148

Semple PCE  TCE  BTEX Aliphatics

132 ND ND 22470 4575
133 ND ND 13515 844
134 ND ND 1575° ND
135  ND ND 25552 619581
136 ND ND 865 4805
137 ND ND 26541 2226
D-1137  ND  ND 86935 3798 .-
* 000 ND ND 4533 6219
*901  ND  ND 4732 ND

PCE - Tetrachloroethene
Indicator Mass Peak(s) 164

TCE - Trichloroethere
Indicator Mass Peak(s) 130

BTEX - Benzere, Toluene, Ethylbenzene/Xylene(s)
Indicator Mass Peak(s) 78, 92, 106

Ahpnancs - C4-C11 Cycloalkanes/Alkenes
 Incicator Mass Peak(s) 36, 70, 84, 98, 112
: . 126, 140, 154

D - Duplicate Sample
Sample numbers in thousards duplicate of sample numbers in hundreds

¥ QA/QC Blank Sample - No Compounds Detected
- 2bove the PETREX Normal reporting Limits
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ER Site 140
Summary of 1994 PETREX™ Passive Soil-Gas Survey Results

_ Table 25
PETREX Relative Soil Gas Response Values
(in ion counts)

'STD SITE 140N
Sample PCE TCE  BTEX Aliphatics
6 ND ND 25487 14947

ND .. ND. 2353 ND
ND ND 1862 8686
ND ND 8970 3487
ND ND 835 ND
ND ND 27201 40293
ND ND 901 ND
ND ND ND ND
ND ND ND ND

LU I WF R W% R UF

O 00~

gt
—

¥
_—
I
=)

LI L) L L LY L) LY LY L
Y
<

*  *
A LW |
e

PCE - Tetrachlorosthene
Indicator Mass Peak(s) 164

TCE - Trichlorosthene
Indicator Mass Peak(s) 130

BTEX - Benzene, toluene, Ethvibenzene/xylene(s) |
Indicator Mass Peak(s) 78, 92, 106

Aliphatics - C4-Cl11 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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Appendix A4
ER Site 140

Gamma Spectroscopy Screening Results for a
Shallow Interval Soil Sample on the North Side of the Seepage Pit

.******wi**‘t******1‘r1‘rx**************i’***'k********************************i--k

* _ Sandia National Laboratories *
* Radiation Protsction Sample Diagnostics Program [881 Laboratory]  *
* 7-06-95 8:23:00 PM *

*****ii**********i‘*tr****************‘i‘***************************x**i***x

* .
* Analyzed by iz/ Reviewed by 4/ )
Ea 'xw*’k**** ******i’*********** ] *kkkivkk*® -k-kt'ki:-kx

*****r**********x

Customer ANDERS/ KIN (7582)
Customsr Sampls ID 0238:8 1A [ 404P =117
Lab Sample ID 50051505

Sample Description ; MARINELLI SOIL SAMPLE

Sampls Typse : Solid

Samples Geom=Lry i 25MRR

Sampl: Quantity 804.000 gram
Sampla Dats/Tima 7-06-825 11:00:00 &M
Acguirs Start Dats 7-05-85 7:42:28 PM
Dztector Name LAZBQ2

Zlzpszd Liva Tims 1300 s=conds
Zlzpssd Rezl Tims 186X s=conds

Nuaclida 25 Zrrsor ML
T-233  NoI Dzozcted s eee--e- .
TH-224 =S Todul—ts LI A o
U-234 ZzracIa2d s eeaoo- 1.

‘ TE-225 1.21 53.85%-01 8.
T3-214 2.91=2-C1 1.31=-01 3.
21-212 3.5652-01 1.082-01 7.
23-210 Noz Datscted 00 - ------ 4.,
T=Z-232 £.11=-C1 1.882-01 2.
RA-228 3.388-¢1 1.81=2-01 2.
AC-228 Not Detectsd @ ~------- 2.
THE-228 3.89E-01 2.772-01 6.
RA-224 Not Detecte: R 6
p3-212 3.81E-02 9.15E-02 5
3T-212 Not Detectsd @ -------- 7.
TL-208 2.95E-01 1.038-01 1.

U-235 Not Dstectsd @ @~ <------- 3.545-01
TH-231 Not Detect=d @ ~  --c--na- 8.08=-01
PR-231 Not Detected @ <-e----- 1.61
AC-227 Wot Detectad @ @ @ -------- 2.47
TH-227 Not Detect=d @ -------- 4,622-01
RA2-223 Not. Detected  --c-uea-- 2.682-01
RN-219 Not Detectsd @ @ @ <----a-- 4 312-01
pP3-211 Not Dstect=d @ --ee.--- 9.528-01
TL-207 Not Datectad @ ---a-ooao- 1.50=2+02
AM-241 Not Dstect=d - ---._- 7.835-01
2U-239 Not Detectsd = .-e----- 3.90E+02
. N?-237 Not Datectsd 0 c----aa- 5.08=-01
P3-233 Not Degrected - ---ea-o-- 8.65=-02
: TZ-229 Not Deteczsd 00 ae-caao- 4,.03z2-01



Appendix A.4, concluded:

ER Site 140
Garama Spectroscopy Screening Results for a
Shallow Interval Soil Sample on the North Side of the Seepage Pit

{Summary Rsporc)] - Sample ID: 50051505

Muclice Activitcy 28 Error MDZ
(pCi/gram) :

AG-110m Not Dstecked ™ @ --------
AR-41 Not Detected . =  -==-----
2a-133 Not Detected 0 o-----aa-
‘Bh-140 Not Detected ™ ~-------
CDh-108% Not Datected @ ------.-
Co-115 Not Destected W @ ------.-
£-13% Not Detected = -==------2
=-141 Nct Detscted ------a-
Cz-144 Notz Detascted ~--e-oan
. C0-56 oz Detectad R
C0-57 Noz Detect=d @ ~-------
Co-88  Not Detected 0 -----ao-
CO0-60  Wot Detectad 0 e=e--a.-
Cr-51 MNoo Detectzd 000 .- ---o.-
C5-1324  XNoz Detecrzd 0 e---eal-
C2-127  ¥Not Datectad e--e-ooa

________

Uala B

[JENS}

T

RN NN IR N TR TR TN

[N EN]

Decacrcad

2.22 4.1£=-32

0 Nzt Datactzd 0 eeea-a-- 5.182-02
-------- 5.212-02

-------- 5.86E-01

-------- 4.123-01

-------- £.652-02

-------- 7.24E-02

Detected -------- 2.248-01
Detected  a--e---. 2.7EE-Qz
Detected @ -------- _8.84E-C2
Detegted 0 -------- 3.288-01
Datected @ -~------. 3.68E-Q02
Detected @  -------- 3.68E-01
Detscted -------- 5.82E-02
Datected @ ------.- 4_36E-02
Jetectad 0 -------- 1.172-01
Detected @ -------- 8.415-02
Datgctad o -------- 5.14E-02
Detected @ ~----a-- 2.47E-01
Detected  ------.- 7.13E-01
Detected -------- 4.00E-02
Detecced ™ -------- 2.54E-01
Detecced @ @ «----..- 2.04E-01
Detected = ------.- 4 18E-Q2
Datactad mmme---- 1.632-01

€.58E-02
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Appendix A.5

ER Site 140

Gamma Spectroscopy Screening Results for a

Shallow Interval Soil Sample on the South Side of the Seepage Pit

KEFERFF A bk hkkhkddhddrrdadthdrhxddhrhkddbdrrdtrddbhdrrdrrrbrtdvdrdrbodrdhrdirrsrrwdrrrsr

* Sandia Naticnal Laboratoriss *
* Radiation Protaction Sampla Diagnostics Program [881 Laboratcry] *
* 7-06-95 9:02:29 BPM *

AR AR AR E RS EE SRR RERERERLERR RS R RSt AR EREE SRR SR SR ARSI R R R X R R R

+

* Analyzed by:

Fhkhkkrhkkdkkhkrhkdkh

7##%2*6&@*%‘% >

Customer : SANDZRS/RANKIN (7582)
Customer Sample ID : 023859-1A//F05FP-ti!
Lzb Sample ID 50051506

Sample Descripticn MARINELLI SOIL SAMPLE
Sample. Typs Seclid e -
Sample Geom=try 28Maz2

Sample Quantity 712.000 gram
Sample Dats/Tims 7-06-95% 11:10:00 AM
Zecuirse Start Dats 7-05-9% 8:29:11 PM
Dztactor Namsz LASR2

flaps=d Livs Tims 1800 sscoonds
Zlaosad Rezl Tinms 1801 saconds
Commants

Reviewed by:

— g - 7/7
L F A A LA R R R F EE AL E L EE S XXX *kkdkxxt

Tk kEEEE

.
[ e
1

]

f

v
¥
HH
[ o5 BT 0% )
NN W W
=12 N s )

O Oy

als

S RIVRIE]
(DS Y
] 1

AM-241
By-23¢
NP-237
Pa-233
TH-222

Db

T -

1)

Dwnai= 0y

th -
D O

¢y 11 1

(A

AP W
oo
= 1

ANV A
4 Ly

(VR =]
o

L

1

0
. 0
Detactad
Detecte
Detactad
3.85E-01
3.60E-01
3.37E-01

B>

Not
Not
Not

Not
Not
Not
Naot
Not
Not
Not
Not
Not

Detacted
Detacted

Deteacted
Detected
Datectad
Datactad
Datected
Detected

Not
Kot
Noc
Not
Nog

Dat

o
03]
'

D=t
D=t
D=ac

101t

(b (b (D D
naOoaoananon
i

0 O

D D (D

U
O (0 0

i
1

Deatected.

i

.

= Lo b
1

IS IS ]

i

1) L] {0l
[
02O

LA RIS 538 Eo PN BN AN

A0 U o Wbk Nk NP oW Hob= 3 3y = b B

.87E-01
.12E-01

.71E-01

.98E+01

.612-01
L158+02
.182-01
L11E-02
.08=Z-01



{Summary R2port)

Muclide

~AG-110m

AR-41

BA-133
Ba-140
CD-108
CD-115
CE-135
CE-141
CE-144
CC-55

Co-357

(SR
39]

o UL O e
[&]

i
(#]
g

AU5 IS ST T o

L
%
I

Appendix A.S; concluded:

ER Site 140
Gamma Spectroscopy Screening Results fora
Shallow Interval Soil Sample on the South Side of the Seepage Pit

- Sample ID:

. Detected -

Detected
Deztected
Datectad
Detectad
Dztected
Datactad
Detactead
Detected
Dztactad
Detected

o Datscrad

(M DD D

Tt er e el of

L’.ul (viwiwhwieRWRuRERE RN

D
(9]
T
D
o,

el S g
Dztactad
Detactad
Detectad
Detectad
Datactad
Det=cted
Detactad
Detactad
Der=ctad
Dzstzctead
Detactad
Deteactad
Datactad
Detected
Daracted
Detacitad

Dztacoad

50051506

28 Exrror

..........
--------
________

________

________
________
........

-Mi\).hNU\:DL»G\LH-bU\WODthHHMM»h

P .
3Om|h|4\](3\\0|hlxll\)

\0;—-.:=NM.D\n\)mmwU\m.s:-.bukDNN'\Ommc\uum.h‘h.|~]h.l‘»|~'1—

-----

3%
sE-0Z2
28-0%
£2-0%
32-02
38-01
0E-D2
1E-0%
TE-02
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ER Site 140
Gamma Spectroscopy Screening Results for the Drywell
Shallow Interval Composite Soil Sample

R A R 2222 22 22 22 R A RS 22 R T T P RS R X S R R TR R TR T

Sandiaz Natlonal Laboratorizss *
® Raglztion Protection Sample Diagnostica Program {881 Labcoratory) *
* 1-13-95 8:56:01 AM ' *

**t**i**tii**f************************i**********t*********t***********t*

* . *
* Anglyzed by: /(’ J/F/ Raviewed by /.? ff—— *
trtrrtEirktreirik e E¥ *i-***i- *******************r**‘k* £ **** ‘:’**i‘*r*i’**

FrRELYETETERY

TEEERERTSITETE

WE GALLOWAY/MCL&UC&LIN (7582/SMO}

‘Customar :

Castomer Sample ID : 018902-03

Lazh Sampls ID : EQDO3503

Semple Dascription : MARINELLY S0LID SEMPLE
Szmple Type : Solid

8 la Geomstry ¢ 1EMAR

Sample Quantity : £83.000  Gram- -
g l= Dats/Tim= + 1-11-%5 10:00:00 2M
E irs Sgzrf Dazts @ 1-12-%3 4:20:35 oM
I ctor Nzma : LEB01

Zizosed Liva : 1800 s=aconds

Zilzossd ==zl : 1801 s=concés

S 223 A N RS AL S AL RS LR R LR R R PR R ERE S I R

Xeelilisz 28 Errcr MOL
. - Dstactzad 2.20
= z 1.38 S.352-01
G- Koz, Detectzsd S.90E+03
FR-ZZ3 1.58 S.1i2-02
B3-ZLL 5.87E-01 5.15=-C2
ZI-zZ1z 6.14E-01 £.172-C2
P3-2290 Not Datetted S.73E+C2
TH-Z3Z 3.30E-01 1.37=-C1 1.42%-01
rA-223 5.18E-01 1.80E-01 2.00=-01
AC-228 Not Detected 0 -------- 3.18%-01
THE-223 4.72E-01 2.87E-01 5.00E-02
RA-224 Not Detected @ -e------ 4.3%E-02
PE-212 : 3.83E-01 1.23E-01 4 042-02
=I-222 Not Dstectad @  -------- g8.52%-
TL-203 .68E-D1 §.682E2-02 8.472-02
u-233 Nct Detactad ™ @ ~------- 3.0E82-01
TH-231 Not Patected 0 oc--e--w- 7.€62-01
PA-Z33 Not Deteckad @ -------- 1.37
RC-227 Noz Detected mmemmeo - 2.25
TH-227 Not Detectsed @ ~------- 4 _ Q0&8=-01
RBE-2ZZ Not Detscted @ ~--ce---- 2.53=2-C1
IN-2.3 Not Detscted ™ -------- 3.32E-CL
Z3-237 Not Dstscted 0 ------o-- 5.33=-CL
TL-Z207 Not Detectad 00 c------- 2.372=C1
EN-ZL4T Not Detacted =0 c-e--aa- 3.L8=2-C1
g PU-3233 Not Det=zctad 00 c---c--- I.E81=+02
. NP-2:7 Net Detscted c------- 2.3EE-0:
2R-233 Not Detsct=d 00 s------o- 7.18E-02
TH-2E% No: Detacted 0000 ca--a--- 3.BLT-C2



Appendix A.6, concluded:
ER Site 140

Gamma Spectroscopy Screening Results for the Drywell
Shallow Interval Composite Soil Sample

[Summzry Report] - Sample ID: 50003503

Nuclids Activity 28 Errcr MDA
(oCi/Gram)

Not Detected @ ----=--- 4,88E-02
.. Not Detected @ -------- 8.32E+03
Not Detected = R 7.63E-02
Not Detected @ =------- 1.68E-01

Not Detected L meeeme-- 1.05
Not Detectfed @ -------- 1.14E-01
Not Detected W ~------- 3.77E-02
Not Detected ™ -------- 7.12E-02
Not Detected ~--e-s-- 3.15E-01
Not Dstected @ = -------- 2.09E-02
Not Detected @ @ ==------ 4.23%9E-02
Not Dstected - ------- 5.55E-02
Not Detectad @ -w------ 5.859E-02
Not Datectad -------- 2.87E-01
Not Detactad @ ---e---- 5.30E-02
Not Detectsd @ @ @ ~------- 5.53E-02
Not Detected ™ -------- 7.49E+01
Noc Detectsd - --e---- £.385-01
Noz Dsgectad 0 0 m-eemees Z.72=2-0%
Koz Dstected ™ @ ------=-- 1.89R-0L
N¢t Datescgted -------- L.25E-01
Neoz Dek=ctad 00 ---see-- L.38E-01
Noz Datected 0 -------- 3.40E-02
Nez Datected 00 m-eee--- L ,228-02

NoT Dategcrad 00 m------- 3.54
NoT D=tsct2d 0 ------e- 3.325-02
1.228+01 1.82 3.83=2-C2
NgtT Dstecgad 0 --e----- 1.182Z-C1
Not Dstectad 000 -------- 5.812-02
NoT. Detascged 000 mme-e--- 2.408=-02
Noz Detected 0 o-eee---s Z.718-G1
Not Detect=2d ™ @ ------a- T.71E-02
"Not Destacted 0 -------- 2.88E-01
Not Detected= @ -------- 2.35E-01
. Not Detscted @ -------- ' 3.05E-01
Not Detected @ -------- 1.82E-01
Not Detected @ -------- 3.28E-01
Not Dstected @ -~------- 3.74E-02
Not Dstected e . 4 .3BE-01
Not Detected o ‘ 8.30E-02
Rot Detectad -~------ ' 4 _.25E-02
Not Detected @ -------- 1.1BE-01
KNot Detected ™= ---c----- 8.94E8-02
Not Detected @ @ -------- 5,.24E-02
Not Detected = @ «---c--- 2.62EK-01
Not Detectad ™ @ -------- 3.23E-01
Not Detected = ~--e---- 4 21E-02
Not Detected 0 o------a- 1.948-01
Not Detectad S e 2.27E-01
Not Detected R 7.55E-02
Not Detected ------- - 1.76E-01
ot Datected 0 o-------- 1.02E-02
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Deep Interval Composite Soil Sample



Appendix A.7

ER Site 140
Gamma Spectroscopy Screening Results for the Drywell
Deep Interval Composite Soil Sample

*t*f*****t*i*****t**********#***********t**************t********i*******ﬂ
* Sandia National Laboratories

* Radiztion Protection Sample Diagnostics Program [881 Laboratory].
* 1-12-85 ©5:45:16 BEM o

-t*t‘it*t***************'}:****************************'&"k*‘k***********#*i—*t}k_;:'

* ‘e .
* mnzlvzed by: 4/53:
txkktkrEkrdkrakrEr trkEkHEEL

el Reviewed by: © / //3’ ST
*******t**#*********i— ktxkkkkbkr kb b kEE

 B.GALLOWAY/MCLAUGHL

Customsr S IN{7582/SMO)
Customar Sample ID : 018%03-03 ‘
Lzh Sample II : 50003504
Sample Descripticn : MARINELLI SOLID SAMPLE
Sample Typs : Solid
Szaple Geomzbry 1 18MAR
Sampla Quantity : 775.000 Gram
3zmpla Date/Tims - 1-21-85 10:30:00 EM°
~oguira Stert Dace @ 1-12-93 53:12:16 2M
ctor Nzms : LARBO1
csad L3 Tims 1800 secoads
szd Eazl Tims 1801 sezconis

Nesiids Accivity 23 Error MD2
] (pCi/Gram)
Not D=tected - ------ z7
. 1,26 £ . 58Z-0L SIE-0L
34 Not. Detected ---sa--- TET+0 -
TL-2Zz2 1.48 £,.612-01 iCZ-02
ZE-2532 3.586=2-01 1.58=2-0% L0Z2E-02
SI-Z1Z 5.498-01 1.07=5-01 LT3E-C2
T3-2310 Nokt Deteckted = -------- .81E+02
T=E-232 4. 83E-01 1.755-01 LE82-01
RR-228 7.38E-01 2.11E-01 L15%-01
2C-228 Not Detected ™ -------- .38%-01
THZ-228 5.738-01 3.078-01 12%-01
RL-224 1.18 4 ,978-01 H1x-01
PR-.212 5.06E-01 1.62E-01 LT5R-02
Zr-212 Not Detected - -------- .36E-01

5.44E-01

W -J PN W oWk NWwWh R mututuin o

U-235 Not Detected = -------- L022-01
TH-231 Not Detescted ™ ~-~----a .£88-01
BA-231 Not Detected ™ -------- .35
AC-227 Not Detected ™ ~------- .08
TH-227 Not Detected @ ~------- .21E-01
Zh-223 Kot Detegted =~ ~-------. JAEE-01
EN-Z1% Not Detectsd @ @ @ -------- .232-01
F3-231 Not Datected 0 -----e-- £EE-0L
TL-Z207 Not Detected ™ @ ~------- 29E+01
£i Not Det=scted @ -------. .072-C1
3z Not Detected = @ --e------ .5585=02
37 kot Datected 0 oce------ .E3i2-01
3 Kot Detecged 0 s-e-a-- L23E-02
=228 Not Detected  ~-es-e--o LE3E-QL



Appendix A.7, concluded:

ER Site 140
Gamma Spectroscopy Screening Results for the Drywell
Deep Interval Composite Soil Sample

{Summary Report] - Sampls ID: 50003504

Nucliss hctivity 28 Error MDA
(pCi/Gram)

AG-110m Not Detected @ -------- 4.54E-02
AR-41 Not Detected @ --=----- 9.79E+03
BBr-133 Not Detected @  -------- 7.398-02
BA-140 Not Detected @ @ -------- 1.66E-01
CD-108 Not Detected ™ -------- 8.97E-01
Ch-1135 Not Detected ™ -------- 1.14%-01
C=2-139 Not Detectad ™ @ -------- .69E-02
CE-141 Not Detectead R L93E-02
CE-144 Not Detescted @ @ -------- .03z-01
CO-55 Not Detected @ -------- .55E5-02
CO-57 Not Detsctzd  -------- .312-02
C0-38 Kot Detscted - --e--- .18Z-02
C0-50 Not Datscted 0 c------- .88Z-02

EJ-152

|
]

SNk wUitibbomk ity o

L71E-01

ZU-134  Not Detactad 0 me---aan

ZU-125  HNot Detsctsd 00 ---w---- 3 Q3F
FE-22  Not Detactsi 0 a--ao--. 1.38
G3-3183-  Not Dastesctsd 000 - oo 1.42
=E-203  Not Dsi=sztsd 0 ---eao-- 344
I-133 c2d 0 eeea-ooo 4.03
IN-11Zm = ted 0 eeeaeea- 2,315
IZ-1%2 i t=2d 0 e -eeeooo 2.35Z-C2
K-40 2.185+52 :.x2 3.£7=2-C1
Lr-140 KXot Detzcizsd 000 mmeeeo oo i,.21Z-03
MN-Z2 Noto Datecr=d 00 - eeeeoo- 3.380=-02
MN-Z5 Not.Datagigsed 00 a.a-o-a-o- 2.285+02
MO-23 Not Datactzd 0 ec------ 5.812-G3
N&-22 Not Destfecksd - 7.90E-02
NAa-24 Not Deatacted ~eo----- 3.07E-02
Nz2-25 Not Deteckzd @ -------- T 2,45E-01
ND-147 Not Dstect=d @ W ~-vco-o-- 3.042-01
NI-57 Kot Detected @ @ ---c----- 1.772-01
3E-7 Not Detectad @ -------- 3.52E-01
RU-103 Not Detzctz2d ™ -------- 3.76E-02
RU-105 Not Detected - ------- 3.99E-01
SR3-122 Not Detected = -------- 8.15E-02
SB-124 Not Detegted - ------- 4 _28RK-02
SB3-123 Not Detected = -------- 1.15E-01
SC-4¢6 Not Detected @  -------- 8.978-02
SR-83 Not Destected = = ---c-.-- 5.25E-02
TA-182 Not Detected @  ----a--- 2.61E-01
TA-1E3 Not Detectad @  -----.-- 3.15%8-01
TE-132 Not Datected = = 0 c------- 4 .138-02
TL-2013 Not Detected @ «---o..- “1.90E2-01
XE-133 Not Dstectad - -o-.a. 2.26E-01
Y-88 Not Detected - ------ £.832-02
ZN- G5 Not Dstecta2d 00 ---o--a.-- 1.77E-01
ZR-25 Datecrad 0 oo -- 9

Not

.68E-02
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Sandia National Laboratories

Albuquerque, New Mexico
September 1999

Environmental Restoration Project
Responses to NMED Request for Supplemental Infermation
No Further Action Proposals (6th Round)
Dated January 1997

INTRODUCTION

This document responds to cormments received in a letter from the State of New Mexico
Environment Department to the U.S. Department of Energy (Kieling, June 9, 1999) documenting
the review of nine No Further Action (NFA) Proposals submitted January 1997.

The following two operable units (OU) and nine Environmental Restoration (ER) Sites were
included in the January 1997 NFA proposals:

o QU 1295
- ER Site 137, Building 6540/6542 Septic System
—  ER Site 140, Building 9965 Septic System

ER Site 150, Building 9939/9939A Septic System

ER Site 152, Building 9950 Septic System
= ER Site 153, Building 9956 Septic System

e QU 1335 '
~  ER Site 86, Firing Site (Building 9927) (Active)
- ER Site 90, Beryllium Firing Site (Thunder Range) (Active)
-~ ER Site 115, Firing Site (Building 9930) (Active)
- ER Site 191, Equus Red

I
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Sandia National Laboratories

Albuquerque, New Mexico
September 1999

Environmental Restoration Project -
Responses to NMED Request for Supplemental Information
No Further Action Proposals (6th Round)
Dated January 1997

INTRODUCTION

This document responds to comments received in a letter from the State of New Mexico
Environment Departroent to the U.S. Department of Energy (Kieling, June 9, 1999) documenting
the review of nine No Further Action (NFA) Proposals submitted January 1997.

The following two operable units (OUJ) and nine Environmental Restoration (ER) Sites were
included in the January 1997 NFA proposals:

e OU 1295
- ER Site 137, Building 6540/6542 Septic System
ER Site 140, Building 9965 Septic System
ER Site 150, Building 9939/9939A Septic System
ER Site 152, Building 9950 Septic System
ER Site 153, Building 9956 Septic System
s QU 1335 ‘ ,
—  ER Site 86, Firing Site (Building 9927) (Active)
—  ER Site 90, Beryllium Firing Site (Thunder Range) (Active)
-  ER Site 115, Firing Site (Building 9930) (Active)
- ER Site 191, Equus Red
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This response document is organized on the first level by OU number and on the second level by
ER site number. Each OU section restates the New Mexico Environment Department comments
(in bold font) in the same order in which they were provided in the call for response to
comments. Following each comment, the word “Response” introduces the reply (in normal font
style) of the U.S. Department of Energy/Sandia National Laboratories/New Mexico. Responses
to general technical comments begin on page 4 and responses to site-specific technical comments
begin on page 7. Additional supporting information for the site-specific comments is included in
the attachments that follow each OU section. Changes to previously submitted text or tables are
provided with redline/strikeout indicators and are labeled “Revised.” Changes to previously
submitted figures are not provided with redline/strikeout indicators but are labeled “Revised.”
Newly submitted information (including text, tables, and figures) is labeled “Supplemental.”
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General Comments

RESPONSES TO COMMENTS
ON NO FURTHER ACTION PROPOSALS
JANUARY 1997 (6TH ROUND)

GENERAL COMMENTS

Drafts of maps, supporting documents, appendices, and data tables are unfinished
products. For the purpose of a No Further Action (NFA) proposal, final versions of
these and other types of information must be submitted.

Response: Final versions of maps, supporting documents, appendices, and data tables
will be submitted in this response or subsequent to any additional work.

Tables of laboratory data supplied with some NFA proposals are incomplete. As
applicable, data tables should include sample identification numbers, analytical
methods, method detection limits (MDL’s), analytical results, maximum
contaminant limits, and approved background levels. Also, offsite laboratory
results must be included and clearly identified. ‘

Response: All tables will be completed as requested.

1t is helpful to include analytical results for field and equipment blanks, and
duplicates in data tables. QA/QC data should not be mixed with environmental
data in the same tables. If applicable, the QA/QC data tables should also include
comparisons of offsite and onsite laboratory results {e.g., RPD’s). The text should
include a discussion of field and laboratory quality control results (the good points
as well as the not-so-good poinis) and should indicate whether the sampling results

are generally acceptable, '

Response: For those NFAs for which additional information is requested, the data
presentation will be examined and the information requested will be provided in the

recommended format.

Many data tables for volatile organic compounds (VOC’s), semi-volatile organic
compounds (8VOC’s), high explosives (HE), and polychlorinated biphenyls (PCB’s)
list only the constituents that were detected, or list just whether any constituent of a
group was detected. While summary tables like these are acceptable (and preferred
for review purposes), they provide only part of the information needed to fully
evaluate a NFA proposal. To complete the data package, additional tables must be
submitted listing all of the various constitunents that were analyzed for and their
MDL’s, Please note that “J-coded” data must be reported as detected constituents.

Response: The additional information will be provided for those specific NFAs for
which such information has been requested as part of this Request for Supplemental

AL/9-99/WP/SNL:c4508.doc 4 301462.225.08 09/01/99 2:51 PM



General Comments

S

Information. J-coded déta will be reported as detects, as previously agreed to between the
U.S. Department of Energy, Sandia National Laboratories/New Mexico and the
Hazardous and Radioactive Materials Bureau. .

For many data tables, sample locations and depths must be inferred from the
sample identification numbers. Notes describing how such information is encoded
into the sample identification numbers must be added to the tables or to the text.

Response: The data tables or text referring to the data tables will be revised so that map
location, sample location, and depth correspond.

To ensure that appropriate background levels are utilized, Area or Super Groups
need to be specified for all NFA proposals. The background levels shown in the
tables and discussed in the text of some NFA proposals are not approved values.

Response: The area or supergroup for approved background values will be clearly
identified. Correct values will be used.

Composite sample results and analyses of TCLP/EP Toxicity constituents are not
acceptable for the purpose of site characterization.

Response: Where samples have been composited for site characterization, the U.S.
Department of Energy and Sandia National Laboratories/New Mexico will confer with
Mr. Will Moats of the Hazardous and Radioactive Materials Burean to designate
locations and analytes for additional discrete samples. Compositing and toxicity
characteristic leaching procedure/extraction procedure were used to guide assessment
activities and are used to add to the total picture of nature and extent at the individual
sites, rather than as a sole basis for evaluation.

Because they are designed to discharge liquids, all septic systems are a potential
threat to ground water. Even if concentrations of contaminants in the unsaturated
zone are low, it has been demonstrated that large septic systems (such as those at
TA-5) can cause ground-water contamination at depths of as much as 500 ft. In
recognition of this, the threat to ground water posed by smaller septic systems can
not be ignored by the HRMB.,

In most cases, DOE/SNL can only speculate as to the volume of wastes and the total
volume of liquids that may have been discharged into a small septic system. Over
20-30 year periods, the larger discharge rates reported for some of these smaller
septic systems appear to be sufficient to drive contaminated liquids to the water.
Additionally, a number of small septic systems are located in canyon or pediment
areas where the unsaturated zone is made up chiefly of permeable gravel, sand, and
potentially permeable fractured bedrock, and where ground water is relatively
shallow. There is certainly potential in these cases that hazardous constituents (such

AL/9-99/WP/SNL:c4508.doc 5 301462.225.08 09/01/99 2:51 PM



General Comments

as VOC’s and cyanide) can cause ground water to become contaminated to
unacceptable levels.

Therefore, HRMB will not approve NFA status for any septic systems without
ground-water characterization, unless the agency can gain confidence that such
approvals will be protective of human health and the environment. The only way
that HRMB can achieve such confidence is for DOE/SNL to conduct a study of a
sample population of septic systems. HRMB wishes to negotiate a technical and
decision-making approach for such a study, so that this issue can be resolved and
significant progress can be achieved in a timely manner.

Response: It is anticipated that the recently negotiated characterization strategy for the
remaining septic systems will provide the basis upon which to evaluate the impacts that
these units may have had on the groundwater. This strategy is detailed in “Sampling and
Analysis Plan (SAP) for Characterizing and Assessing Potential Releases to the
Environment from Septic and Other Miscellaneous Drain Systems at Sandia National
Laboratories/New Mexico” (May 1999). This sampling and analysis plan is currently in
the process of being transmitted to New Mexico Environment Department for final
signature approval.
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Site-Specific Comments

ER Site 140, Building 9965 Septic System

ER Site 140 is not appropriate for NFA petition.

1.

The maps shown in Figures 1-1 and 1-2 are Iabeled “draft”. See general comment 1.

Response: Replacement Figures 1-1 and 1-2 without the word "draft" are provided in
Attachment C.

Table 3-2 — See general comment 4.

Response: Soil samples and an associated aqueous equipment blank sampie taken from
ER Site 140 in late 1994 and early 1995 were analyzed by an off-site commercial
laboratory (Quanterra in Arvada, Colorado) for organic constituents, including volatile
organic compounds using EPA Method 8240 and semivolatile organic compounds using
EPA Method 8270. The analytical report from the laboratory included only the reporting
limits (practical quantitation limits) and did not include the method detection limits.
Tables containing a complete list of the volatile organic compound and semivolatile
organic compound constituents for which these samples were analyzed and their
respective reporting limits are provided in Attachment D.

Cyanide and selenium must be evaluated in a risk assessment.

Response: Cyanide was detected at concentrations of 1,200 to 1,800 pg/kg in three soil
samples from three boring locations at the site. Selenium was also detected at
concenirations of 4.5 and 4.6 mg/kg at two boring locations; these selenium
concentrations are above the maximum approved background concentration of 1 mg/kg.
A risk screening assessment was not completed for ER Site 140 because ail
concentrations of constituents of concern at the site were detected at Jess than their
respective Resource Conservation and Recovery Act proposed Subpart S action levels.
However, the risk screening assessment methodology has changed considerably since the
NFA proposal for ER Site 140 was written in January 1997. It is also possible that
additional deep soil vapor sampling, and perhaps even groundwater monitoring, may be
required at this site in the future, in accordance with procedures specified in the sampling
and analysis plan. This sampling and analysis plan is currently in the final stages of
review and approval by representatives of the New Mexico Environment Department,
Sandia National Laboratories/New Mexico, and the U.S. Department of Energy. The risk
screening assessment for this site will be conducted again when all sampling has been
completed at the site and will follow the most current risk assessment procedures in place
at the time the new evaluation is completed.
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Site-Specific Comments

4.

5.

See general comment 8.

Response: Sandia National Laboratories/New Mexico recognizes that this and other
potential deep groundwater environmental restoration and non—environmental restoration
septic and drain system sites may be candidates for additional deep soil vapor sampling
and perhaps for groundwater monitoring, in accordance with procedures specified in the
sampling and analysis plan. It will not be determined whether additional work will be
required at this site until all shallow soil sampling and shallow passive soil gas surveys
are completed at the approximately 101 non-environmental restoration septic and drain
system sites currently thought to exist at Sandia National Laboratories/New Mexico.

Please provide an estimate of waste volume or mass, and the total volume or mass of
liguids discharged. Also, please provide the size of the lines (for example, 4” pipe).
How deep is the seepage pit?

Response: The "Septic Tanks and Drainfields {ADS-1295), RCRA Facility Investigation
Work Plan” (hereinafter referred to as the Work Plan), which was completed in March
1993, states that effluent discharge rates from Building 9965 were estimated to range
from 10 to 500 gallons per day. This suggested effluent rate was based on the number of
full- and part-time people who, it was estimated, worked in Building 9965 since it was
constructed in 1965. Based on the estimated length of time the building septic and drain
systems were in operation (1965 to approximately 1992, or approximately 28 years), and
assuming a 5 day-per-week, 50 week-per-year operation, the total amount of effluent
discharged from the facility would have ranged from 70,000 to 3,500,000 gallons.

Historical engineering drawings maintained by Sandia National Laboratories/New
Mexico indicate that the drain line from Building 9965 to the septic tank and seepage pit
southwest of the building was constructed of 4-inch diameter vitrified clay pipe.
Engineering drawings also indicate that the drain line from the building to the drywell on
the northeastern comer of the building consisted of 2-inch diameter pipe.

The top of the aggregate in the southwest seepage pit was 8 feet below ground surface
prior to sampling. Engineering drawings from Sandia National Laboratories/New Mexico
facilities indicated that the aggregate layer in the bottom of the typical seepage pit
constructed at Sandia National Laboratories/New Mexico was approximately 3 feet thick.
It was, therefore, assumed that the aggregate layer in the seepage pit at this site was 3 feet
thick. This would result in a total depth of the seepage pit of 11 feet below ground
surface. The base of the aggregate in the drywell northeast of Building 9965 was
determined through backhoe excavation to be 8 feet below ground surface.

A deep sample was not collected at the seepage pit (the maximum sampling depth
was only 11 ft) because of tool refusal. Ground-water monitor wells may need to be
installed at this site,
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Site-Specific Comments

Response: Sandia National Laboratories/New Mexico recognizes that this and other
potential deep groundwater environmental restoration and non—-environmental restoration
septic and drain system sites may be candidates for additional deep soil vapor sampling,
and perhaps for groundwater monitoring, in accordance with procedures specified in the
sampling and analysis plan. It will not be determined whether additional work will be
required at this site until alt shallow soil sampling and shallow passive soil gas surveys
are completed at the approximately 101 non-environmental restoration septic and drain
systemn sites currently thought to exist at Sandia National Laboratories/New Mexico.
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l Specific Comments
l ATTACHMENT C
ER SITE 140
I REVISED FIGURES 1-1 AND 1-2
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Specific Comments

Table 3-2A
Summary of YOG Analytical Detection Limits Used for
ER Site 140 Soil Sampling, September and November 1994, and January 1995
(Off-site laboratory)

Analyte Reporting Limit (pg/kg}
Acetone 10
Benzene 5
Bromadichloromethane 5
Bromoform 5
IBromomethane 10
2-butanone ' 10
Carbon disulfide 5
Carbon tetrachloride . 5
Chlorobenzene . 5
Chloroethane 10
Chioroiorm
Chloromethane
Dibromochloromethane

1,1-dichloroethane
1,2-dichloroethane
1,1-dichloroethene
1,2-dichlorosthene
1,2-dichloropropane
cis-1,3-dichloropropene
trans-1,3-dichloropropene
Ethyl benzene
2-hexanone

Methylene chloride
4-methyl-2-pentanone
Styrene
1,1,2,2-tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-trichlorosthane
1,1,2-trichloroethane
Trichioroethene

Vinyl acetate

Vinyl chloride

Xylena

magmmmmmmmamammmmmmmwmam

Hg/kg = Microgram(s) per kilogram.
VOC = Volatile organic compound.
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Specific Comments

Table 3-2B
Summary of SVOGC Analytical Detection Limits Used for
ER Site 140 Soil Sampling, September and November 1994, and January 1995
(Off-site laboratory)

Analyte Reporting Limit (pg/kg)
Acenaphthene 330
Acenaphthylene 330
Anthracene 330
Benzo{a)anthracene 330
Benzc{a)pyrene 330
Benzo(b)fluoranthene 330
| Benzo(ghi)perylene 330
Benzo(k)iuoranthene 330
Benzoic acid 1600
Benhzyl alcohol 330
4-bromophenyl phenyl ether 330
Butylbenzyl phthalate ' 330
Carbazole 330
4-chloro-3-methylphenol 330
4-chlorcbenzenamine 330
bis(2-chlotroethaxy)methane - 330
his(2-chloroethyl)ether 330
2-chloronaphthalene 330
2-chlorophangol 330
4-chlorophenyl phenyl ether 330
Chrysene 330
o-cresol 330
Dibenz{a,h)anthracene 330
Dibenzofuran 330
1,2-dichlorobenzene 330
1,3-dichlorobenzene 330
1,4-dichlorobenzene 330
3,3'-dichlorabenzidine 660
2,2'-dichlorodiisopropyl ether 330
2 4-dichlorphenaol 330
Diethyiphthalate 330
2,4-dimethyipheno! - 330
Dimethylphthalate 330
Di-n-butyl phthalate 330
Dinitro-o-cresol 1600
2,4-dinitrophenol 1600
2,4-dinitrotoluene 330

Aefer to footnotes at end of table.
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Table 3-2B (Concluded)
Summary of SVOC Analytical Detection Limits Used for
ER Site 140 Soil Sampling, September and November 1994, and January 1995
(Off-site laboratory)

Analyte Reporting Limit (pg/kg)
2,6-dinitrotoluene 330
Di-n-pctyl phthalate 330
bis{2-ethylhexyl)phthalate 330
Fluoranthene 330
Fluorene 330
Hexachlorobenzene 330
Hexachlorobutadiene 330
Hexachlorocyclopeniadiene 330
Hexachloroethane 330
indeno(1,2,3-c,d)pyrene 330
Isophorone 330
2-methylnaphthalene ' 330
4-methylphenol - 330
Naphthalene 330
2-nitroaniline 1600
3-nitroaniline 1600
4-nitroaniline 1600
Nitrchenzene 330
2-nitrophenol 330
4-nitrophencl 1600
n-nitrosocdiphenylamine 330
n-nitroscdiprepylamine 330
Pentachlorophenol 1600
Phenanthrene 330
Phenol - 330
Pyrene 330
1,2, 4-trichlorobenzene 330
2 4,5-trichlorophenol 1600
2,4,6-trichlorophenol 330

pokg = Microgram(s) per kilegram.
SVOC = Semivolatile organic compound.
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National Nuclear Security Administration

Y- WA ] = Sandia Site Office
. IW ‘vlﬂ P.O. Box 5400

Novpiodustoss Secuafy Aumiciesabion Albuquerque, New Mexico 87185-5400

SEP t 1 2%
CERTIFIED MAIL — RETURN RECEIPT REQUESTED

Mr James Bearzi, Chief’

Hazardous Waste Bureau

New Mexico Environment Department
2905 Rodeo Park Road East, Building 1
Santa Fe, NM 87505

Dear Mr. Bearzi:

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is
submitting the enclosed Solid Waste Management Unit (SWMU) Assessment Reports
and Proposals for Corrective Action Complete (CAC) far Drain and Septic Systems
(DSS) Area of Concern (AOC) Sites 1094, 1095, 1114, 1115, 1118, and 1117. DOE is
also submitting responses to Requests for Supplemental information (RSIs) for
SWMUs 140, 147, and 150 at Sandia National Laboratories, New Mexico, EPA ID No.
NM5890110518. These documents are compiled as DSS Round 10 and CAC
(formerly No further Action [NFA]) Batch 28.

This submittal includes descriptions of the site characterization work and risk

. assessments for DSS AOCs and SWMUs 1094, 1095, 1114, 1115, 1116, 1117, 140,
147, and 150. The risk assessments conclude that, for these nine sites: (1) there is no
significant risk to human health under both the industrial and residential land-use
scenarios; and (2) that there are no ecological risks associated with these sites.

Based on the information provided, DOE and Sandia are requesting a determination of
Corrective Action Complete without controls for these nine sites. :

if ydu have any questions, piease contact me at (505) 845-6036, or John Gould at

(505) 845-6089.
Sincerely,
Y
Patty Wagner
Manager
Enclosure



Mr. J. Bearzi (2)

cc w/enclosure:

L. King, USEPA, Region 6 (Via Certified Mail)
W. Moats, NMED-HWB (Via Certified Mail)

J. Volkerding, DOE-NMED-OB (2 copies)

cc wio enclosure.:

T. Longo, NNSA/NA-56

F. Nimick, SNL, MS 1089

P. Freshour, SNL, MS 1089
D. Stockham, SNL, MS 1087
B. Langkopf, SNL, MS 1087
M. Sanders, SNL, MS 1087
R. Methvin, SNL MS 1087

J. Pavletich, SNL MS 1087
A. Villareal, SNL, MS 1035
A. Blumberg, SNL, MS 0141
R. E. Fate, SNL, MS 1089
M. J. Davis, SNL, MS 1089
ESHSEC Records Center, MS 1087
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1.0 INTRODUCTION

1.1 Investigation History

Solid Waste Management Unit (SWMU) 140 was originally one of 23 SWMUs designated as
Operable Unit (OU) 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 January 1997, an NFA proposal was submitted to the NMED for SWMU 140 (SNL/NM
January 1997). In June 1999, the NMED Hazardous and Radioactive Materials Bureau (HRMB)
responded with a Request for Supplemental Information (RS} on the NFA proposal (NMED
June 1999} with the following specific requirements for SWMU 140:

» Provide final versions of the general location and site figures.

» Provide revised analytical tables that include complete analyte lists and method
detection limits {(MDLs) for the analytes.

« Provide estimates of effluent volumes discharged to the system.

« Provide information on the size (diameter) of the drain lines and depth of the
seepage pit.

» Submit a revised risk assessment that includes cyanide and selenium.

The NMED/HRMB also stated that no NFA would be approved without groundwater
characterization, unless the agency gained confidence that such approvals would be protective
of human health and the environment after SNL/NM conducted a study of a sample population
of septic systems. In addition, because the deepest sample collected at the SWMU 140
seepage pit was 11 feet below ground surface (bgs), a groundwater monitoring well might be -
required (NMED June 1999).

SNL/NM responded to the RSI in September 1999 (SNL/NM September 1999) and submitted
revised maps, amended data tables, and committed to completing a revised risk assessment in
accordance with current risk assessment procedures, once all required sampling had been
completed at the site. SNL/NM also reported that the drain line from Building 9965 to the septic
tank and seepage pit was constructed of 4-inch-diameter, vitrified clay pipe and the drain line to
the drywell at the northeast corner of the building consisted of 2-inch-diameter pipe. The depth
of the seepage pit was estimated from engineering drawings to be 11 feet bgs, while a backhoe
excavation determined the drywell depth to be 8 feet bgs. SNL/NM also estimated that the
total amount of effluent discharged from Building 9965 would have ranged from 70,000 to
3,500,000 gallons. SNL/NM stated that it would not be determined whether additional work
would be required at this site until all shallow soil sampling and shallow passive soil-vapor
surveys had been completed at the non-Environmental Restoration (ER} drain and septic
system (DSS) sites at SNL/NM (SNL/NM September 1999).
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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 QU 1295
SWMUs and 61 other 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 all 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 (Moats February 2002).

Because of the physical similarity of the SWMUs with 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 1 999). 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 SWMU and AOC sites were
ranked in order to select sites for deep soil-vapor well installation and sampling.

SWMU 140 was not cne of the sites selected for deep soil-vapor well sampling or installation of-
a groundwater monitoring well. However, the original cyanide samples collected in 1994
exceeded the 1 part-per-million trigger level subsequently specified in the SAP (SNL/NM
October 1999). In addition, because deep-interval volatile organic compound (VOC) samples
could not be collected due to subsurface refusal, the NMED required additional scil samples for
VOCs and total cyanide to be collected from a borehole through, and beneath, the seepage pit
(McDonald August 2003). These samples were collected on September 5, 2003.

1.2 Remaining RSI Requirements

The following remaining requirements to fulfill the June 1999 RSI for SWMU 140 are addressed
in this RS{ response:

» Submit the analytical resulis for the additional VOC and total cyanide soil samples
collected at SWMU 140 in September 2003.

» Submit a revised risk assessment using 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 site description

and operational history were presented in the initial NFA proposal (SNL/NM January 1997), the
information is only briefly summarized in the risk assessment report in Chapter 3.0.
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2.0 ADDITIONAL SOIL SAMPLING AT DSS SWMU 140

On September 5, 2003, two additional soil samples for VOC analysis and four soil samples for
total cyanide analysis were collected from a borehole drilled through, and beneath, the seepage
pit at DSS SWMU 140 (Figure 1.2-2). Sampling details and results are presented in the
following sections.

2.1 2003 Soil Sampling Methodology

On September 5, 2003, a truck-mounted auger drill rig was used to collect two additional VOC
and four total cyanide soil samples at DSS SWMU 140. The VOC samples were collected at
depths of 11 and 16 feet bgs and the total cyanide samples were collected at depths of 11, 16,
21, and 26 feet bgs at the SP-3 seepage pit borehole location (Figure 1.2-2). Once the auger
rig had reached the top of the sampling interval, a 2-foot-long, split-spoon sampler lined with
four 2-inch-diameter, 6-inch-long brass sleeves was inseried into the borehole and driven
downward 2 feet by successive blows from a 140-pound weight (slide hammer) to filt the brass
liners with soil. Refusal due to shallow bedrock limited sampling to a maximum depth of
approximately 26 feet bgs. Because of the low sample volume recovered, only cyanide
analyses were performed on the samples from the two deeper intervals.

Once the split-spoon sampler was retrieved from the borehole, the soil sample for analysis was
collected by emptying the soil from the brass liners directly into the appropriate sample
container. All samples were documented and handled in accordance with applicable SNL/NM

" operating procedures and were transported to an off-site laboratory for VOC and total cyanide
analyses by U.S. Environmental Protection Agency (EPA) Methods 8260 and 9012A,
respectively.

2.2 2003 Soil Sampling Results and Conclusions

Anaiytical results for the additional VOC and total cyanide soil samples collected at DSS
SWMU 140 are presented and discussed in this section.

VQOCs

VOC analytical results for the two soil samples collected from the seepage pit borehole are
summarized in Table 2.2-1. MDLs for the VOC soif analyses are presented in Table 2.2-2.
Acetone was detected only in the equipment blank (EB) associated with these samples. Low
concentrations of toluene were detected in the two VOC soil samples but not in the trip blank
(TB) or EB associated with these samples. Although toluene was not detected in the TB or EB,
it is a common laboratory contaminant and may not indicate soil contamination at this site.
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Table 2.2-1
Summary of DSS SWMU 140, Building 9965 Septic System
Confirmatory Soil Sampling, VOC Analytical Results
September 2003
(Off-Site Laboratory)

Sample Attributes VOCs (EPA Method 82602) (ug/kg)

Record Sample

Number? ER Sample ID Depth (ft} Acetone Toluene
606785 | 140-SP1-BH3-11-S 11 ND (3.52) 0.472 J (1)
606785 | 140-SP1-BH3-18-S 16 ND (3.52) 1.06

Quality Assurance/Quality Control Samples { ngll) '

606785 | 140-SP1-BH3-TB NA ND (4.5 J) ND {0.39)
606785 | 140-SP1-BH3-ER NA 4.95J(5J) ND (0.39)

Note: Values in bold represent detected analyles.
*EPA November 1986.
bAnaiysis request/chain-of-custody record.

BH = Borehole.

bSS = Drain and Septic Systems.

EB = Equipment blank.

EPA ‘= U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

B = Identification.

J = Analytical result was qualified as an estimated value.

J{) = The reported value is greater than or equal to the MDL but is less than the
practical quantitation limit, shown in parentheses.

MDL = Method detection limit.

ug/kg = Microgram(s) per kilogram.

ug/L = Microgram(s) per liter.

NA = Not applicable. .

ND () = Not detected above the MDL, shown in parentheses.

S = Soil sample.

SP = Seepage pit.

SWMU = Solid Waste Management Unit.

B = Trip blank.

VOoC = Volatile organic compound.
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Table 2.2-2

Summary of DSS SWMU 140, Building 9965 Septic System

Confirmatory Soil Sampling, VOC Analytical MDLs

. September 2003
(Off-Site Laboratory})

EPA Method 82602
Detection Limit
Analyte (pg/kg)

Acetone 3.52
Benzene 0.45
Bromaodichloromethane 0.49
Bromoform 0.49
Bromomethane 0.5
2-Butanone 374
Carbon disulfide 2.36
Carbon tetrachloride 0.49
Chlorobenzene 0.41
Chloroethane 0.81
Chloroform Q.52
Chioromethane 0.37
Dibromochloromethane 0.5
1,1-Dichloroethane 0.47
1,2-Dichloroethane 0.43
1,1-Dichloroethene 0.5
cis-1,2-Dichloroethene 0.47
trans-1,2-Dichloroethene 0.53
1,2-Dichloropropane 0.48
cis-1,3-Dichloropropene 0.43
trans-1,3-Dichloropropene 0.25
Ethytbenzene 0.38
2-Hexanone 377
Methviene chloride 1.35
4-Methyl-2-pentanone 4.03
Styrene - 0.39
1,1,2,2-Tetrachloroethane 0.91
Tetrachloroethene 0.38
Toluene 0.34
1,1,1-Trichloroethane 0.53
1,1,2-Trichloroethane 0.54
Trichloroethene 0.45
Vinyl acetate 1.78
Vinyl chloride 0.56
Xylene 0.39

aFPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

MDL = Method detection limit.

nuglkg = Microgram(s) per kilogram.

SWMU = Solid Waste Management Unit.

VOC = Volatile arganic compound.
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Total Cyanide .

Total cyanide analytical results for the four soil samples collected from the seepage pit borehole
are summarized in Table 2.2-3. MDLs for the cyanide soil analyses are presented in
Table 2.2-4. Cyanide was not detected in any soil sample collected or in the EB associated with

these samples.

23 Soil Sampling Quality Assurance/Quality Control Samples and Data
Validation Results

Throughout the DSS Project, quality assurance (QA)/quality control (QC) samples were
collected at an approximate frequency of 1 per 20 field samples. These included duplicate, EB,
and TB samples. Typically, samples were shipped to the laboratory in batches of up to 20
samples, so that any one shipment might contain samples from several sites. Aqueous EB
samples were collected at an approximate frequency of 1 per 20 site samples. The EB samples
were analyzed for the same analytical suite as the soil samples in that shipment. The analytical
results for the EB samples appear only in the data tabies for the site where they were collected.
However, the results were used in the data validation process for all the samples in that batch.
A trace amount of acetone was detected in the EB sample for the 2003 soil sampling event

(Table 2.2-1).

Aqueous TB samples, for VOC analysis only, were included in every sample cooler containing
VOC soil samples. The analytical results for the TB samples appear in the VOC data tables for
the sites in that shipment. The results were used in the data validation process for all the
samples in that batch. No VOCs were detected in the TB for DSS SWMU 140 (Table 2.2-1).
No duplicate samples were collected during the September 2003 resampling of SWMU 140.

All laboratory data were reviewed and verified/validated according to “Verification and Validation
of Chemical and Radiochemical Data,” Technical Operating Procedure (TOP) 94-03, Rev. 0
(SNL/NM July 1994) or SNL/NM ER Project “Data Validation Procedure for Chemical and
Radiochemical Data,” Administrative Operating Procedure (AOP) 00-03 (SNL/NM December
1999). Annex A contains the data validation reports for the samples collected in September
2003 at this site. In addition, SNL/NM Department 7713 (Radiation Protection Sample
Diagnostics [RPSD] Laboratory) reviewed all gamma spectroscopy results. The data are
acceptable for use in this request for a determination of Corrective Action Complete (CAC)

without controls.

2.4 Site Sampling Data Gaps

Analytical data from the site assessment were sufficient for characterizing the nature and extent
of possible constituent of concern (COC) releases. There are no further data gaps regarding
characterization of DSS SWMU 140.
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. Table 2.2-3
Summary of DSS SWMU 140, Building 9965 Septic System
Confirmatory Soil Sampling, Total Cyanide Analytical Results

September 2003
(Off-Site Laboratory)
Sample Atitributes Total Cyanide

Record Sample (EPA Meihod 9012A%)
Number® ER Sample ID Depth (ft) (mg/kg)

606785 | 140-SP1-BH3-11-S 1 ND

606785 | 140-SP1-BH3-16-S 16 ND

606785 | 140-SP1-BH3-21-S 21 ND

606785 | 140-SP1-BH3-26-3 20 ND
Quality Assurance/Quality Control Sample (mg/L

606785 | 140-SP1-BH3-EB [ NA ND

SEPA November 1986.
bAnalysis request/chain-of-custody record.

BH = Borehole.
DSS = Drain and Septic Systems.
EPA = L).8. Environmental Protection Agency.
EB = Equipment blank.
ER = Environmental Restoration.
ft = Foot (feet).
(3] = ldentification.
mg/kg = Milligram(s) per kilogram.
mao/L = Milligram(s) per liter.
NA = Not applicable.
ND = Not detected.

. 8 = Soil sample.
SP = Seepage pit.

SWMU = Solid Waste Management Unit.

Table 2.2-4
Summary of DSS SWMU 140, Building 9965 Septic System
Confirmatory Soil Sampling, Total Cyanide Analytical MDLs
September 2003
(Off-Site Laboratory)

EPA Method 9012A2
Detection Limit
Analyte {mg/kg)

Taotal Cyanide 0.0416--0.042
2EPA November 1986.
DSS = Drain and Septic Systems.
EPA = 1J.8. Environmental Protection Agency.
MDL = Method detection limit.

mgkg = Milligram(s) per kilogram.
SWMU = Solid Waste Management Unit.
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3.0 RISK ASSESSMENT REPORT FOR DSS SWMU 140

3.1 Site Description and History

DSS SWMU 140, the Building 9965 Septic System at SNL/NM, is located in the Thunder Range
iest area on federally owned land controlied by Kirtland Air Force Base (KAFB) and permitted to
the U.S. Department of Energy (DOE). SWMU 140 consists of two abandoned drain systems
{Figure 1.2-2). A septic system on the southwest side of Building 9965 consisted of a septic
tank connected to a single seepage pit. The second drain system discharged to a drywell on
the north side of the building. Available information indicates that Building 9965 was
constructed in 1965 (SNL/NM March 2003), and it is assumed that the septic system and
drywell were also constructed at that time. By 1991, the septic system discharges were routed
to the City of Albuquerque sanitary sewer system {(Jones June 1991) and the drywell was
deactivated in the early 1990s (SNL/NM January 1997). The old septic system line was
disconnected and capped, and the system was abandoned in place concurrent with this change
(Romero September 2003). Waste in the septic tank was removed and managed according to
SNL/NM policy. 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 1996.

Environmental concern about DSS SWMU 140 is based upon the potential for the release of
COCs in effiuent discharged to the environment via the septic system seepage pit and drywell at
this site. Because operational 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
major drainage lies north of the site and terminates in the playa just west of KAFB. No springs
or perennial surface-water bodies are located within 2.4 miles of the site. Average annual
rainfall in the SNL/NM and KAFB area, as measured at Albuguerque 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 140 is unpaved with some native vegetation,
and no storm sewers are used to direct surface water away from the site.

DSS SWMU 140 lies at an average elevation of approximately 5,490 feet above mean sea level.
The groundwater in this area of KAFB generally occurs in unconfined conditions in essentially
unconsolidated silts, sands, and gravels. However, local areas with shallow bedrock can be
produced by faulting or erosicnal unconformities. Groundwater is approximately 230 feet bgs.
Groundwater flow is thought to be to the northwest in this area {(SNL/NM April 2004). The
nearest groundwater monitoring wells are at the Chemical Waste Landfill approximately

4,250 feet northwest of the site in the southeast section of Technical Area lll. The nearest
production wells are northwest and north of the site and include KAFB-4 and KAFB-11, which
are approximately 5.4 and 5.2 miles away, respectively.
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3.2 Data Quality Objectives

Soil sampling was conducted in 1994, 1995, and 2003 in accordance with the rationale and
procedures described in the approved “Septic Tanks and Drainfields (ADS [Activity Data Sheet]-
1295) RCRA [Resource Conservation and Recovery Act] Facility Investigation [RFi] 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:

» 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 3.2-1 summarizes the rationale for determining the sampling locations at this site. The
source of potential COCs at DSS SWMU 140 was effluent discharged to the environment from

the seepage pit and drywell at this site.

Table 3.2-1
Summary of Sampling Performed to Meet Data Quality Objectives
Number of Sample
DSS SWMU 140 Potential COC Sampling Density Sampling Location
Sampling Area(s) Source Locations {samples/acre) Rationale
Soil adjacent 1o, Effluent 2 NA Evaluate potential
and beneath, the discharged to the COC releases to the
drywell environment from environment from
the drywell effluent discharged
) from the drywell
Soil adjacent to, Effluent 2 NA Evaluate potential
and beneath, the discharged to the COC releases to the
septic tank environment from environment from
the septic tank effluent discharged
from the septic tank
Soil adjacent to, Effluent 3 NA Evaluate potential
and beneath, the discharged to the COC releases to the
seepage pit environment from environment from
the seepage pit | effluent discharged
from the seepage pit
COC = Constituent of concem.
DSS = Drain and Septic Systems.
NA = Not applicable.

SWMU = Solid Waste Management Unit.
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In 1994 and 1995, soil samples were collected from boreholes drilled adjacent to the septic
tank, seepage pit, and drywell using a Geoprobe™. The septic tank borehole intervals started
at 7 feet bgs, a depth equal to the base of the tank. The seepage pit borehole interval started at
11 feet bgs, a depth equal to the base of the structure. The drywell sampling intervals started at
8 and 18 feet bgs, a depth equal to the base of the structure, and 10 feet below the shailower
sampling interval, respectively. In 2003, additional soil samples were collected from a

borehole drilled through, and beneath, the seepage pit using an auger drill rig and split-spoon
sampler. Samples were collecied at depths of 11 and 16 feet bgs for VOCs, and 11, 16, 21,
and 26 feet bgs for cyanide. Soil samples were collected using procedures described in the RFI
Work Plan (SNL/NM March 1993), the SAP for the RFI of septic tanks and drainfields {IT March
1994}, and the SAP subsequently developed for septic and miscellaneous drain systems at
SNL/NM (SNL/NM October 1999). Table 3.2-2 summarizes the types of confirmatory and
QA/QC samples collected at the site, and the laboratories that performed the analyses.

The soil samples were analyzed for VOCs, semivolatiie organic compounds (SVOCs), RCRA
meftals, hexavalent chromium, total cyanide, nitrates, isctopic uranium, tritium, and radionuclides
by gamma spectroscopy. The samples were analyzed by off-site laboratories (General
Engineering Laboratories Inc. [GEL], Quanterra Environmental Services [QES], and Thermo
Analyticat Inc./Eberline Laboratories [TMA]) and the on-site SNL/NM RPSD Laboratory.

Table 3.2-3 summarizes the analytical methods and the data quality requirements.

QA/QC samples were collected during the sampling effort according to the ER Project Quality
Assurance Project Plan. The QA/QC samples consisted of four TBs (for VOCs only}, one set of
field duplicate samples, two sets of EBs for VOCs and total cyanide, and one set of EBs for
SVOCs and RCRA metals. No significant QA/QC problems were identified in the QA/QC

samples.

All of the DSS SWMU 140 soil sample results were verified/validated by SNL/NM. The off-site
laboratory results from GEL, QES, and TMA were reviewed according to “Verification and
Validation of Chemical and Radiochemical Data,” TOP 94-03, Rev. 0 (SNL/NM July 1954) or
SNL/NM ER Project “Data Validation Procedure for Chemical and Radiochemical Data,”

AOP 00-03 {(SNL/NM December 1999). 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 1996) or an earlier procedure. The reviews confirmed
that the analytical data are defensible and therefore acceptable for use in this RSl response.
Therefore, the data quality objectives (DQOs) have been fulfilled.

3.3 Determination of Nature, Rate, and Extent of Contamination

3.3.1 Introduction

The determination of the nature, migration rate, and extent of contamination at DSS SWMU 140
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, backhoe excavation, and passive soil-vapor sampling. The DQOs contained in the
RFI Work Plan (SNL/NM March 1993), the SAP for the RF| of septic tanks and drainfields

(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
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Table 3.2-3
Summary of Data Quality Requirements for DSS SWMU 140

Analytical Data Quality

Meathod? Level GEL QES TMA RPSD
VOCs Defensible 2 8 None None
EPA Method 8240/8260 .
SVOCs Defensible None 8 None None
EPA Method 8270
RCRA Metals Defensible None 8 Naone None
EPA Method 6000/7000
Hexavalent Chromium Defensible None 8 None None
EPA Method 7196A
Total Cyanide Defensible 4 8 None Nohe
EPA Method 9012A
Nitrates Defensible None 4 None None
EPA Method 300 Modified
Isotopic Uranium Defensible 2 None Ncne None
HASL-300 ,
Tritium Defensible None None 2 None
EPA Method 906.0 or equivalent
Gamma Spectroscopy Defensible None None None 4
Radionuclides
EPA Method 901.1

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and

equipment blanks. )
2EPA Methods from EPA (November 1986).

DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.
GEL = General Engineering Laboratories, Inc.

HASL = Health and Safety Laboratory New York (Environmental Measurements 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.

TMA = Thermo Analytical Inc./Eberline Laboratories.

vOC = Volatile organic compound.

subsequently used to develop the final conceptual site model for SWMU 140, which is
presented in this risk assessment. The guality of the data specifically used to determine the
nature, migration rate, and extent of contamination is described in the following sections.

3.3.2 Nature of Contamination

Both the nature of contamination and the potential for the degradation of COCs at DSS
SWMU 140 were evaluated using laboratory analyses of the soil samples. The analytical
requirements included analyses for VOCs, SVOCs, RCRA metals, hexavalent chromium, total
cyanide, nitrates, isotopic uranium, tritium, and radionuclides by gamma spectroscopy. The
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analytes and methods listed in Tables 3.2-2 and 3.2-3 are appropriate to characterize the COCs
and potential degradation products at SWMU 140.

3.3.3 Rate of Contaminant Migration

The seepage pit and drywell at DSS SWMU 140 were deactivated in the early 1990s when
Building 9965 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 seepage
pit and drywell at this site was therefore dependent upon the volume of aqueous effluent
discharged to the environment from these systems when they were operational. Any migration
of COCs from this site after use of the seepage pit and drywell 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 these systems. Analytical data generated from the soil sampling
conducted at the site are adequate to characterize the rate of COC migration at SWMU 140.

3.34 Extent of Contamination

Subsurface soil samples were collected from boreholes drilled at seven locations adjacent to,
and beneath, the effluent release points and areas (septic tank, seepage pit, and drywell) at the
site to assess whether releases of effluent from these systems caused any environmental
contamination.

The soil samples were collected at sampling depths starting at 7 feet bgs in boreholes adjacent
to the septic tank; at 8 and 18 feet bgs in boreholes adjacent to the drywell; at 11 feet bgs in -
boreholes adjacent to the seepage pit; and at 11, 16, 21, and 28 feet bgs in the borehole
through, and beneath, the seepage pit. Sampling intervals started at the depths at which
effluent discharged from the septic tank, seepage pit, and drywell 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
to be representative of the soil potentially contaminated with the COCs at this site and are
sufficient to determine the vertical extent of COCs.

3.4 Comparison of COCs to Background Levels

Site history and characterization activities are used to identify potential COCs. This RSI
response for DSS SWMU 140 and request for a determination of 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 ali inorganic and radiological COCs for which
samples were analyzed. When the detection limit of an organic compeund 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 health 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 3.4-1 and 3.4-2.
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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

radiological and nonradiological COCs are evaluated. The nonradiological COCs included in

this risk assessment consist of both inorganic and organic compounds.

Table 3.4-1 lists the nonradiological COCs and Table 3.4-2 lisis the radiological COCs for the
human health risk assessment at DSS SWMU 140. All samples were collected from depths of
5 feet bgs or greater; therefore, evaluation of ecological risk was not performed. Both tables
show the associated SNL/NM maximum background concentration values {Dinwiddie
September 1997). Section 3.6.4 discusses the results presented in Tables 3.4-1 and 3.4-2.

3.5 Fate and Transport

The primary releases of COCs at DSS SWMU 140 were to the subsurface soil resulting from the
discharge of effluents from the Building 9965 septic and drywell systems. Wind, 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 systems are no
longer active, additional infiltration of water is not expected. Infiltration of precipitation is
essentially nonexistent at SWMU 140, as virtually all of the moisture either drains away from the
site or evaporates. Because groundwater at this site is approximately 230 feet bgs, the
potential for COCs to reach groundwater through the unsaturated zone above the water table is

extremely low.

The COCs at DSS SWMU 140 include both inorganic and organic constituents. The inorganic
COCs include both radiological and nonradiological analytes. With the exception of cyanide and
nitrate, 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 seleno-amino acids in plants). Cyanide and nitrate can be
metabolized by soil biota. Radiological COCs wili undergo decay to stable isotopes or
radioactive daughter elements. However, because of the long half-lives of the radiological
COCs (uranium-235 and uranium-238), the aridity of the environment at this site, and the lack of
potential contact with biota, none of these mechanisms are expected to result in significant
losses or transformations of the inorganic COCs.

The organic COCs at DSS SWMU 140 are limited to VOCs. Organic COCs may be degraded
through photolysis, hydrolysis, and biotransformation. 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 VOCs through volatilization is expected to be minimal,

Table 3.5-1 summarizes the fate and transport processes that can occur at DSS SWMU 140.
The COCs at this site include both radiological and nonradiological inorganic analytes as well as
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 soif is
unlikely, and leaching into the groundwater at this site is highly unlikely. The potential for
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transformation of COCs is low, and loss through decay of the radidlogical COCs is insignificant
because of the long half-lives.

Table 3.5-1
Summary of Fate and Transport at DSS SWMU 140
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 to moderate
DSS = Drain and Septic Systems.

SWMU = Solid Waste Management Unit.
3.6 Human Health Risk Assessment

3.6.1 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 foliowing:

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.

Step4.  Toxicological parameters are identified and referenced for COCs that were not eliminated
during the screening procedure.

Step 5.  Potentizal foxicity 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 estimated incremental 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.

Step8.  These values are compared with guidelines established by the EPA, NMED, and DOE to
determine whether further evaluation and potential site cleanup are required.
Nonradiological COC risk values also are compared to background risk so that an
incremental risk can be calculated.

Step 7.  Uncertainties of the above steps are addressed.

. Step 1.  Site data are described that provide information on the potential COCs, as well as the
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3.6.2 Step 1. Site Data

Section 3.1 of this risk assessment provides the site description and history for DSS
SWMU 140. Section 3.2 presents a comparison of results to DQOs. Section 3.3 discusses the
nature, rate, and extent of contamination.

3.6.3 Step 2. Pathway ldentification

DSS SWMU 140 has been designated with a future land-use scenario of industrial (DOE and
USAF March 1996) (see Annex B for default 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 nonradiological COCs and direct gamma
exposure for the radiological COCs. The inhalation pathway for both 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
soil. No water pathways to the groundwater are considered. Depth to groundwater at

SWMU 140 is approximately 230 feet bgs. No intake routes through plant, meat, or milk
ingestion are considered appropriate for either the industrial or residential land-use scenarios.
Figure 3.6.3-1 shows the conceptual site model flow diagram for SWMU 140.

Pathway Identification

Nonradiological Constituents Radiological Constituents
Soil ingestion Soil ingesticn
Inhalation (dust and volatiles) Inhalation {dust)
Dermal contact Direct gamma
3.6.4 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,

3.6.4.1 Methodology

Maximum concentrations of nonradiological COCs are compared to the approved SNL/NM
maximum screening levels for this area. The SNL/NM maximum background concentration was
selected to provide the background screen in Table 3.4-1 and used to calculate risk attributable
to background in Section 3.6.6.2. Only the COCs that were detected above the carresponding
SNL/NM maximum background screening levels or that do not have either a quantifiable or
calculated background screening level are considered in further risk assessment analyses.

For radiological COCs that exceed the SNL/NM background screening levels, background

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

3.6.4.2 Results

Tables 3.4-1 and 3.4-2 show the DSS SWMU 140 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, three constituents (arsenic,
barium, selenium) were measured at concentrations greater than the background screening
values. Two constituents (cyanide, nitrate) do not have quantified background screening
concentrations; therefore it is unknown whether these COCs exceed background. Five
constituents are organic compounds that do not have corresponding background screening

values.

For the radiological COCs, two constituents (uranium-235 and uranium-238) exhibited an MDA
greater than their background screening levels.

3.6.5 Step 4. Identification of Toxicological Parameters

Tables 3.6.5-1 (nonradiological) and 3.6.5-2 (radiologicat) list the COCs retained in the risk
assessment and provide the values for the available toxicological information. The toxicological
values for the nonradiological COCs presented in Table 3.6.5-1 were obtained from the
Integrated Risk Information System (IRIS) (EPA 2004a), the Health Effects Assessment
Summary Tables (HEAST) (EPA 1997a), the Technical Background Document for Development
of Soil Screening Levels (NMED February 2004), Risk Assessment Information System {ORNL
2003), and EPA Region 6 (EPA 2004b). Dose conversion factors (DCFs) used in determining
the excess TEDE values for radiological COCs for the individual pathways are the default
values provided in the RESRAD computer code (Yu et al. 1993a) as developed in the following

documents:

» DCFs for ingestion and inhalation were taken from “Federal Guidance Report
No. 11, Limiting Values of Radionuclide 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 Radicactive Material in Soil” (Yu et al. 1293b).
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Table 3.6.5-2
Radiological Toxicological Parameter Values for DSS SWMU 140 COCs
Obtained from RESRAD Risk Coefficientsa

SFq SFinh SFay
CcocC (1/pCi) {1/pCi) (g/pCi-yr) Cancer ClassP
Uranium-235 4.70E-11 1.30E-08 2.70E-07 A
Uranium-238 6.20E-11 1.20E-08 6.60E-08 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.

cocC = Constituent of concern.

DSS = Drain and Septic Systems.

EPA = U.8. Environmental Protection Agency.
g/pCi-yr = Gram{(s) per picocurie-year.

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

SF, = Oral (ingestion) slope factor.

SWMU = Solid Waste Management Unit.

3.6.6 Step 5. Exposure Assessment and Risk Characterization

Section 3.6.6.1 describes the exposure assessment for this risk assessment. Section 3.6.6.2
provides the risk characterization, including the HI and excess cancer risk for both the potential
nonradiclogical COCs and associated background for the industrial and residentiai land-use
scenarios. The incremental TEDE and estimated incremental cancer risk are provided for the
background-adjusted radiological COCs for both the industrial and residential land-use
scenarios.

3.6.6.1 Expostre Assessment

Annex B provides the equations and parameter input values used in calculating intake values
and subsequent Hl and excess cancer risk values for the individual exposure pathways. The
appendix 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). For the
radiological COCs, the coded equation provided in RESRAD computer code is used to estimate
the incremental TEDE and cancer risk for individual exposure pathways. Further discussion of
this process is provided in the *Manual for Implementing Residual Radioactive Material
Guidelines Using RESRAD” (Yu et al. 1993a). Although the designated land-use scenario for
this site is industrial, risk and TEDE values for a residential land-use scenario are also
presented.
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3.6.6.2 Risk Characterization

Table 3.6.6-1 shows an HI of 0.03 for the DSS SWMU 140 nonradiological COCs and an
estimated excess cancer risk of 4E-6 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 3.6.6-2 shows an HI of 0.02 and an estimated
excess cancer risk of 3E-6 for the SWMU 140 associated background constituents under the
designated industrial land-use scenario.

For the radiological COCs, 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 0.13 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of Solid
Waste and Emergency Response (OSWER) Directive No. 9200.4-18 {EPA 1997b), an
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario {(industrial in this
case), the calculated dose value for DSS SWMU 140 for the industrial land-use scenario is well
below this guideline. The estimated excess cancer risk is 1.1E-6.

For the nonradiological COCs under the residential land-use scenario, the Hi is 0.33 with an
estimated excess cancer risk of 1E-5 (Table 3.6.6-1). 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 B). Table 3.6.6-2 shows an HI of 0.24 and an estimated excess cancer risk of 1E-5 for
the DSS SWMU 140 associated background constituents under the residential Jand-use

scenario.

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

0.32 mrem/yr. 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 140 for the residential land-use scenario is well below
this guideline. Conseguently, SWMU 140 is eligible for unrestricted radiological release as the
residential land-use scenario results in an incremental TEDE of less than 75 mrem/yr to the on-
site receptor. The estimated excess cancer risk is 3.3E-6. 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. 8200.4-18 “Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental
Response, Compensation, and Liability Act] Sites with Radioactive Contamination,” (EPA
1997b). This summation is tabulated in Section 3.6.9.

3.6.7 Step 6. Comparison of Risk Values to Numerical Guidelines

The human heaith risk assessment analysis evaluates the potential for adverse heaith effecis
for both the industrial (the designated land-use scenario for this site} and residentiai land-use
scenarios.

For the nonradiological COCs under the industrial land-use scenario, the Hl is 0.03 (less than
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess cancer
risk is 4E-6. NMED guidance states that cumulative excess lifetime cancer risk must be less
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Table 3.6.6-1

Risk Assessment Values for DSS SWMU 140 Nonradiological COCs

Industrial Land-Use Residential Land-Use
Maximum Scenario? Scenario?
Concentration Hazard Cancer Hazard Cancer
coC {mg/kg) Index Risk Index Risk
Inorganic
Arsenic 5.7 0.02 4E-6 0.26 1E-5
Barium 254 0.00 - 0.05 --
Cyanide ) 1.8 0.00 . - 0.00 -~
Nitrate 3.9 0.00 -- 0.00 -
Selenium 4.6 0.00 - 0.0 -
Organic
Acetone 0.016 0.00 - 0.00 -
Methylene chloride 0.0038 J 0.00 2E-8 0.00 5E-8
Methyl ethyl ketone 0.026 0.00 - 0.00 --
Methyl isobutyl ketone 0.0052 0.00 - 0.00 -
Toluene 0.0025b 0.00 — 0.00 --
Total | 0.03 | 4E6 033 | 1E-5
aEPA 1988.

*Nondetected concentration (i.e., one-hal the maximum detection limit is greater than the maximum

detected concentration).
COC = 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 avaifable.

Table 3.6.6-2

Risk Assessment Values for DSS SWMU 140 Nonradiological Background Constituents

Industrial Land-Use Residential Land-Use
Background Scenario? Scenario?
Concentration? Hazard Cancer Hazard Cancer
coC (ma/kg) Index Risk Index Risk
Arsenic 4.4 0.02 3E-6 0.20 1E-5
Barium 214 0.00 - 0.04 -
Cyanide NC - -~ - -
Nitrate NC - -- -- --
Selenium <1 - - - -
Total | 0.02 | 3E-6 0.24 | 1E-5

abinwiddie September 1997, Scuthwest Area Supergroup.

bEPA 1089.
COC = Constituent of concern.
DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency. -

mg/kg = Miligram(s) per kilogram.

AL/8-05/WP/SNLO5T5740.doc

NC = Not célculated‘
SWMU = Solid Waste Management Unit.
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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 nonradiological COCs for both the industrial and
residential land-use scenarios. Assuming the industrial land-use scenario, there is neither a
quantifiable HI nor an excess cancer risk for nonradiological COCs, 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 presented in tables and within the text. For conservatism, the
background constituents that do not have quantified background screening concentrations are
assumed to have a hazard quotient of 0.00. The incremental Hi is 0.01 and the estimated
incremental excess cancer risk is 8.42E-7 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 COCs under the industrial land-use scenario, the incremental TEDE is
0.13 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 1.1E-6.

The calculated HI for the nonradiological COCs under the residential land-use scenario is 0.33,
which is below numerical guidance. The estimated excess cancer risk is 1E-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 0.08 and the estimated incremental excess cancer
risk is 3.40E-6 for the residential land-use scenario. These incremental 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 components is
0.32 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 3.3E-6.

3.6.8 Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at DSS SWMU 140 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 SAP for the RFI of septic tanks and drainfields {IT March 1994), and
subsequent negotiations with the NMED/HRMB. The data from soil samples collected at
effluent release points are representative of potential COC releases 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 SWMU 140.

Because of the location, history of the site, and future land use (DOE and USAF March 1996),
there is low uncertainty in the fand-use scenario and the potentially affected populations that
were considered in performing the risk assessment analysis. Based upon 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.
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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 3.6.5-1 shows the uncertainties (confidence levels) in nonradiological toxicological
parameter values. There is a combination of estimated values and values from the IRIS (EPA
2004a), HEAST (EPA 1997a), EPA Region 6 (EPA 2004b), Technical Background Document
for Development of Scil Screening Levels (NMED February 2004), and the Risk Assessment
Information System (ORNL 2003). Where values are not provided, information is not available
from the HEAST (EPA 1997a), IRIS (EPA 2004a), Technical Background Document for
Development of Soil Screening Levels (NMED February 2004), Risk Assessment Information
System (ORNL 2003}, or EPA regions (EPA 2004b, EPA 20023, EPA 2002b). Because of the
conservative nature of the RME approach, uncertainties in toxicological values are not expected
to change the conclusion from the risk assessment analysis.

Risk assessment values for nonradiological COCs are within the acceptable range for
human health under the industrial land-use scenario 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 industrial 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.

3.6.9 Summary

DSS SWMU 140 contains identified COCs consisting of some inorganic, organic, and
radiological compounds. Because of the location 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 volatite inhalation for chemical COCs, and
soil ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same
exposure pathways are applied to the residential iand-use scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for the
nonradiological COCs 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
4E-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 HI is 0.01 and the
estimated incremental excess cancer risk is 8.42E-7 for the industrial fand-use scenario. These
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 H! (0.33) is below

the accepted numerical guidance from the EPA. The estimated excess cancer risk is 1E-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 H is 0.08 and the
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estimated incremental excess cancer risk is 3.40E-6 for the residential land-use scenatrio. .
These incremental risk calculations indicate insignificant risk to human health for the residential

land-use scenario.

The incremental TEDE and corresponding estimated cancer risk from the radiological COCs are
much less than EPA guidance values. The estimated TEDE is 0.13 mrem/yr for the industrial
land-use scenario, which is much lower than the EPA’s numerical guidance of 15 mrem/yr
(EPA 1997b). The corresponding estimated incremental excess cancer risk value is 1.1E-6 for
the industrial land-use scenario. Furthermore, the incremental TEDE for the residential land-
use scenario that results from a complete loss of institutional control is 0.32 mrem/yr with an
associated risk of 3.3E-6. The guideline for this scenario is 75 mrem/yr (SNL/NM February
1998). Therefore, DSS SWMU 140 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 to 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 3.6.9-1.

Table 3.6.9-1
Summation of Incremental Nonradiological and Radiological Risks from
DSS SWMU 140, Building 9965 Septic System Carcinogens

Scenario Nonradiological Risk Radiclogical Risk Total Risk
Industrial 8.42E-7 1.1E-6 1.9E-6
Residential 3.40E-8 3.3E-6 6.7E-6

DSS = Drain and Septic Systems. '

SWMU = Solid Waste Management Unit.

Uncertainties associated with the calculations are considered small relative to the conservatism
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.

3.7 Ecological Risk Assessment

3.7.1 introduction

This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern (COPECs) in the soil at DSS SWMU 140. A component of the NMED Risk-
Based Decision Tree (NMED March 1998a) 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.
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. 3.7.2 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 potentiai, and a summary of fate and transport
potential. A scoping risk management decision (Section 3.7.2.4) summarizes the scoping
results and assesses the need for further examination of potential ecological impacts.

3.7.2.1  Data Assessment

As indicated in Section 3.4, all COCs at DSS SWMU 140 are located 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.

3.7.2.2 Bicaccumulation

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

3.7.2.3 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 3.5. As noted in Table 3.5-1, 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 radiclogical decay of the COCs also are expected to be of low

significance.

3.7.2.4 Scoping Risk-Management Decision

Based upon information gathered through the scoping assessment, it is concluded that
complete ecological pathways are not associated with COCs at this site. 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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4.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE
WITHOUT CONTROLS DETERMINATION

4.1 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 140 for the following reasons:

« The soil has been sampled for all 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.

4.2 Criterion

Based upon the evidence provided in Section 4.1, a determination of CAC without controls
(NMED April 2004) is recommended for DSS SWMU 140. This is consistent with the NMED’s
NFA Criterion 5, which states, “the SWMU/AOC has been characterized or remediated in
accordance with current applicable state or federal regulations, and the available data indicate
that contaminants pose an acceptable leve! of risk under current and projected future land use”
(NMED March 1998b).
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ANNEX A
DSS SWMU 140
September 2003 Soil Sample Data Validation Results
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Data Validation Qualifiers and Descriptive Flags®

Note: Qualifiers may be used in conjunction with descripsive flags |e.g., J,A; ULP; U,B].

Qualifiers
i)

n
12

w

i

Descriptive Flags

A

Al
A2
A3
Bl

B2

B3

Pl

P2

Comment
The associated value is an estimated quantity,

The method requirements for sample preservstipn/temperarure were not met for
the sample analysis. The associated value is an estimaited quantity,

The holding time was exceeded for the associated sample analysis. The
associated value is an estimated quantity,

The snalyte was snalyzed for but was not detected. The associated value is an
estimate and may be insccurate or imprecise.

The associated result is less than ten rimes the concentration in any blank and is
determined to be non-detect, The analyte is a common laboralory contaminant.

The associated result is less than five 1imes the concentration in any blank and is
determined 1o be non-detect,

The data are unusable for their intended purpos¢. The analyte may or may not
be present. {Note: Resampling and reanalysis is necessary for verification.)

Laboratory accuracy and/or bias measurements for the associated Laboratory
Control Sample and/or duplicate (LCS/LCSD) do not meet accepiance criteria.

Laboratory accuracy and/or bias measurements for the associated Surrogate
Spike do not meet acceprance criteria.

Laboratory accuracy and/or bias measurements for the associated Matrix Spike
and/or duplicate (MS/MSD) do not meet acceptance ¢riteria.

tnsufficient quality control data to determine laboratory accuracy.
Analyie present in laboratory method blank

Anslyte present in trip bldnk.

Analyte present in equipment blank.

Analyte present in calibration blank.

Laboratory precision measurements for the Laboratory Control
Sample and duplicate (LCS/LCSD) do not meet acceplance criteria.

Laboratory precision measurements for the Matrix Spike Sample and
associated duplicate (MS/MSD) do not meet acceptance critpria

Insufficient quality control data to determine laboratory precision.

* This is not a definitive list. Other qualifiers are potentially available, sce TOP ©4-0%.

Updeted: September 14, 1998
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Analytical Quality Associates, Inc.
616 Maxine NE

Albuguerque, NM B7123
Phore: 505-299-5201

Fax: 505-299-6744

Email: mintcer@aol.com

MEMORANDUM

DATE: October 23, 2003
TO: File
FROM: Kevin Lambert

SUBJECT: Inorganic Data Review and Vaiidation — SNL
DSS-NFA, AR/COC No. 606785, SDG No. 87327/87628 (GEL), and Project/Task No.

7223.02.02.01

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. Data are evaluated using SNL/NM ER Project AOP 00-03.

Sommary

The samples were prepared and analyzed with accepted procedures using methods EPA9012A total cyanide.
No problems were identified with the data package that result in the qualification of data.

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the
data revicw and validation.

Holdimg Times/Preservation

All samples were analyzed within the prescribed holding 1imes and properly preserved for the applicable
analyses.

Calibration

The initial and continuing calibration data met QC acceptance criteria for the applicable analyses.
Blanks

No target analyles were detected in the blanks for the applicable analyses.

Matrix Spike {(MS)

The MS met QC acceptance criteria for the applicable analyses.

Replicate
The replicate met QU acceptance criteria for the applicable analyses.




Laboratory Control Sample {L.CS)

The LCS met QC acceptance criteria for the applicable analyses. } should be noted that no LCSD was .
provided with the SDG. No data will be qualified as a result. Laboratory precision was assessed using

the replicate, which met QC acceptance criteria.

Detection Limits/Dilutions

All detection limits were properly reported for the applicable analyses; no dilutions were required.

Other OC

An equipment blank (EB) was submitied on the ARCOC. No field blank (FB) or field duplicate pair was

submitted on the ARCGC.

No other specific issues were identified which affect data quality.




Analytical Quality Associates, Inc.
616 Maxine NE

Albuguergue, NM 87123
Phone: 5035-299-5201

Fax: 505-299-6744

Email: minteer@aol.com

MEMORANDUM

DATE: October 23, 2003
TO: File
FROM: Kevin Lambert

SUBJECT: Organic Data Review and Validation — SNL
DSS-NFA, AR/COC No, 606785, SDG No. 87627/87628 (GEL), and Project/Task Nao.

7223.02.062.01

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. Data are evaluated using SNL/NM ER Project AOP 00-03.

Summary

All samples were prepared and analyzed with accepted procedures using method EPAB260A/B VOC. All
comopounds were successfully apalyzed. Problems were idemified with the data package that result in the
qualification of daia.

1. ¥OC: For field QC samples, no MS/MSD or LCSD was run on the SDG. No measure of precision was
provided and associated sample results will be flagged “P2” to indicate insufficient QC data 1o determine
teboratory precision

2. VOC:For field QC samples, the CCV %D for acetone (51%) was > 40% but < 60%. Associated detects will

be qualified “J” and non-detects (ND) will be qualified “UJ.”

Data are acceptable and QC measures appear to be adequate. The following sections discuss the data review
and validation.

Holing Times

All samples were extracted and analyzed within the prescribed holding times and properly preserved for
the applicable analyses.

Calibration

The initial calibration and contiriuing calibration data met QC acceptance criteria for the applicable

analyses except as follows.

VOC: For field QT samples, the CCV %D for 2-butanone (25%) and viny| acetate (30%) were > 20% but <
40%. Associated sample results were ND and as a result based on professional judgment no data will be
qualified. '




VOC: For field samples, the calibration RF for trichloroethenc (0.26) was < the specified minimum RF
{0.30). However, the calibration RSD and CCV %D for trichloroethene met QC acceplance criteria.
Associated sample reésults were non-detect (ND) and as a result based on professional judgment no data will
be qualified. The CCV %D for acetone (33%), chloromethane (-23%), and vinyl acetate (24%) were > 20%
but < 40%. Associated sample results were ND and as a result based on professional judgment no data will
be qualified.

Blanks

No target analytes were detected in the blanks for the applicabie analyses except as follows.

VOC: Acetone was detected (> DL) in the equipment blank (EB). Associated sample results were ND
and no data will be qualified as a result.

Suarrogates

The surrogate recoveries met QC acceptance criteria for the applicable amGss.
Internal Standards

Internal standards data met QC acceptance criteria for the applicable analyses.

‘Matrix Spike/Matrix Spike Duplicate (MS/MSD)

The MS/MSD met QC acceptance criteria for the applicable analyses except as noted above in the
summary section.

Laboratory Control Sample (LCS)

The LCS met QC acceptance criteria for the applicable analyses except as noted above in the summary
sectior and as follows.

VQC: For field samples, it should be noted that no LCSD was provided with the SDG. Laboratory
precision was assessed using the MS/MSD, which met QC acceptance criteria. No data will be qualified
as a result.

Detection Limits/Dilations

All detection limits were properly reported; no dilutions were required for the applicable analyses.

Other QC

A trip blank (TB) and equipment blank (EB) were submitted on the ARCOC. No field duplicate pair was
submitied on the ARCOC.

No other specific issues were identified which affect data quality.
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ANNEX B
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 vaiues. Because many SNL/NM solid waste
management units (SWMUSs) have similar types of contamination and physical setlings,
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 default 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 default 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
(DOFE et al. September 1995); Workbook: Future Use Management Area 1 (DOE et al. October
1895); 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 aiso 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 fo be used for calculating potential intake and subsequent hazard index (H1),
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 soll
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* Ingestion of contaminated fish and shellfish

¢ [ngestion 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

e Dermal contact with chemicals in soil

* Inhalation of airborrne 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, shellfish, 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 shellfish

* . 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

That part of the exposure pathway for radionuclides related 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 drinking

water drinking water 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 Dermal contact (nonradiclogical | Dermal contact (nonradiological

constituents only) seil only constituents only) soil only constituents only) soil only

External exposure to penetrating External exposure fo External exposure to penetrating

radiation from ground surfaces penetrating radiation from radiation from ground surfaces
ground surfaces

Equations and Default Parameter Values for Identified 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 radicnuclides. 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 decormmissioning, 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 cn 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/home?/ or
hitp://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 guotients/HI, 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 duraticn

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 nonradiclogical carcinogens. The evaluation of the noncarcinogenic
health hazard produces a quantitative estimate (i.e., the HI) for the toxicily 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 guantitative 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 receplor 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

1
BW * AT
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where:

I, = Intake of contaminant from soil ingestion (milligrams [mg}/kilogram [kg]-day)
C, = Chemical concentration in soil (mg/kg)

IR Ingestion rate {mg soil/day)

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

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body 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 soil from the
contaminated source.

Scil 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):

r C, *IR*EF*ED*(%,FW%DEF)
BW * AT

where:

= Intake of contaminant from soil inhalaticn (mg/kg-day) -

C, = Chemical concentration in soil (mg/kg)

IR Inhalation rate (cubic meters [m?)/day)

EF = Exposure freguency (days/year)

ED = Exposure duration {years)

VF = soil-to-air volatilization factor (m¥kg)

PEF = particulate emission factor {(m3kg)

BW = Body weight (kg)

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

F5

I

Soil Dermal Contact

_ C ACF*SA* AV * ABS = EF * ED

D,
BW AT
where:
D, = Abscrbed 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 (cm?/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 = Bedy 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 1o 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 foliows (EPA 1991):

; _C KR *EF +ED
BW * AT

where:

Intake of volatile in water from inhalation (mg/kg/day)
. = Chemical concentration in water (mg/L)
K volatilization factor (0.5 L/m3)
IR; = Inhalation rate (m3/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 wilt only be
evaluated for organic chemicals with a Henry's Law constant greater than 1x10 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 default 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 residentiai 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. Ifthese 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 Nonradiolegical Exposure Parameter Values for Various Land-Use Scenarios
Parameter Industrial Recreational | Residential
General Exposure Parameters -
8.7 (4 hr/wk for
Exposure Frequency (day/yr) 25088 52 wifyr)ab 3503b
Exposure Duration (yr) 25abe 30a.be 30abe
: 70ab.c 70 Adulta.b¢ 70 Adultabe
Body Weight (kg) 15 Childa.ts 15 Chilgabe
Averaging Time (days)
for Carcinogenic Compounds 25,5500 25,550ab 25550ab
(= 70 yr x 365 day/yr)
for Noncarcinogenic Compounds 9,125ab 10,950ap 10,250 ab
(= ED x 365 day/yr)
Soil Ingestion Pathway
ingestion Rate (mg/day) 10030 200 Childab 200 Child 3k
100 Adultzk 100 Adult@b
Inhalation Pathway
15 Child? 10 Child?
Inhalation Rate (m3/day) 20ab 30 Adulta 20 Adulta
Volatilization Factor (m?3kg) Chemical Specific | Chemical Specific Chemical Specific
Particulate Emission Factor (m3/kg) 1.36E92 1.36E92 1.36E92
Water Ingestion Pathway
248 2.42 2.4a
Ingestion Rate (liter/day)
Dermal Pathway
0.2 Child? 0.2 Childa
Skin Adherence Factor (mg/cm?) 0.22 0.07 Adult? 0.07 Adult®
Exposed Surface Area for Soil/Dust 2,800 Child? 2,800 Child?a
(cm?/day) 3,3002 5,700 Adul ! 5,700 Adult?

Skin Adsorption Factor

Chemical Specific

Chemical Specific

Chemical Specific

“Technical Background Document for Development of Soll Screening Levels (NMED December 2000).
ERisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991).
“Exposure Factors Handbook (EPA August 1997).

ED = Exposure duration.

EPA = U.S. Environmental Protection Agency.
hr = Hour(s).

kg = Kilogram(s).

m = Meter(s).

mg = Milligram(s).

NA = Not available.

wk = Week(s).

v = Year(s).
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Table 3

Default Radiological Exposure Parameter Values for Various Land-Use Scenarios

Parameter | Industrial | Recreational | Residential
General Exposure Parameters
8 hrlday for
Exposure Frequency 250 day/yr 4 hriwk for 52 wkfyr 365 day/yr
Exposure Duration (yr) 250 3020 3030
Body Weight (kg) 70 Adulte. 70 Adultab 70 Adulta:b
Soil Ingestion Pathway
Ingestion Rate 100 mg/day*© 100 mg/day© 100 mg/day*
Averaging Time (days)
(= 30 yr x 365 day/yr) 10,8504 10,9504 10,8509
Inhalation Pathway
Inhatation Rate (m3fyr) 7,3004 10,950¢ 7,3004e
‘Mass Loading for Inhalation g/m?® 1.36 E-5¢ 1.36 E-5¢ 1.36 E-54
Food Ingestion Pathway
Ingestion Rate, Leafy Vegetables
{kg/yr) NA NA 16.5¢
Ingestion Rate, Fruits, Non-Leafy
Vegetables & Grain (kg/yr) NA NA 101.8°
Fraction Ingested NA NA 0.25b4

eRjsk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991).
bExposure Factors Handbook (EPA August 1997).

CEPA Region VI guidance (EPA 1996).
9For radionuclides, RESRAD (ANL 1993).

eSNL/NM {February 1998).

EPA =U.S. Envircnmental 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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