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Drain and Septic Systems (DSS) Area of
National Concern (AOC) Sites 1006, 1007, 1010, 1015
1020, 1024, 1028, 1029, 1083, 1086, 1108, and 1110

Laboratories

This work supported by the
United States Department of Energy
under contract DE-AC04-94AL85000.

Environmental Restoration Project

Site Histories Constituents of Concern Recommended Future Land Use
+ VOCs, SVOCs, PCBs, HE compounds, metals, cyanide, and radionuclides. + Industrial land use was established for these twelve DSS AOC sites.

Resul'rs of Risk Analysis
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CERTIFIED MAIL-RETURN RECEIPT REQUESTED

Mr. John E. Kieling, Manager

Permits Management Program
Hazardous Waste Bureau

New Mexico Environment Department
2905 Rodeo Park Rd., Building E
Santa Fe, NM 87505

Dear Mr. Kieling:

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is
submitting the enclosed SWMU Assessment Reports and Proposals for No
Further Action (NFA) for Drain and Septic Systems (DSS) Sites 1006, 1007,
1015, 1020, 1024, 1029, 1108, and 1110 at Sandia National Laboratories, New
Mexico, EPA ID No. NM5890110518.

This submittal includes descriptions of the site characterization work, soil
characterization data, and risk assessments for DSS Sites 1006, 1007, 1015,
1020, 1024, 10289, 1108, and 1110. The risk assessments conclude that for
these eight 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.

DOE and Sandia are requesting a determination that these DSS sites are
- acceptable for No Further Action.

If you have any questions, please contact John Gouid at (505) 845-6089.

Sincerely,

Yy

Patty Wagner
Manager

Enclosure



J. Kieling (2)

cc w/enclosure:

L. King, EPA, Region 6 (2 copies, via Certified Mail)
W. Moats, NMED-HWB (via Certified Mail)

M. Gardipe, NNSA/SC/ERD

C. Voorhees, NMED-OB (Santa Fe)

D. Bierley, NMED-OB

cc w/o enclosure:

K. Thomas, EPA, Region 6
S. Martin, NMED-HWB

F. Nimick, SNL, MS 1089

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

J. Pavletich, SNL MS 1087
A. Villareal, SNL, MS 1035
A. Blumberg, SNL, MS 0141
M. J. Davis, SNL, MS 1089
ESHSEC Records Center, MS 1087
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Sandia National Laboratories/New Mexico
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1.0 PROJECT BACKGROUND

Environmental characterization of Sandia National Laboratories/New Mexico (SNL/NM) Drain
and Septic Systems (DSS) started in the early 1990s. These units consist of either septic
systems {one or more septic tanks plumbed to either drainfields or seepage pits), or other types
of miscellaneous drain units without septic tanks (including drywells or french drains, seepage
pits, and surface outfalls). Initially, 23 of these sites were designated as Solid Waste
Management Units (SWMUs) under Operable Unit (OU) 1295, Septic Tanks and Drainfields.
Characterization work at 22 of these 23 SWMUs has taken place since 1994 as part of SNL/NM
Environmental Restoration (ER) Project activities. The twenty-third site did not require any
characterization, and an administrative proposal for no further action (NFA) was granted in July
1995.

Numerous other DSS sites that were not designated as SWMUs were also present throughout
SNL/NM. An initial list of these non-SWMU sites was compiled and summarized in an SNL/NM
document dated July 8, 1996; the list included a total of 101 sites, facilities, or systems (Bleakly
July 1996). For tracking purposes, each of these 101 individual DSS sites was designhated with
a unique four-digit site identification number starting with 1001. This numbering scheme was
devised to clearly differentiate these non-SWMU sites from existing SNL/NM SWMUs, which
have been designated by one- to three-digit numbers. As work progressed on the DSS site
evaluation project, it became apparent that the original 1996 list was in need of field verification
and updating. This process included researching SNL/NM’s extensive library of facilities
engineering drawings and conducting field verification inspections jointly with SNL/NM ER
personnel and New Mexico Environment Department (NMED)/Hazardous Waste Bureau (HWB)
regulatory staff from July 1999 through January 2000. The goals of this additional work
included the following:

« Determine to the degree possible whether each of the 101 systems included on
the 1996 list was still in existence, or had ever existed.

» For systems confirmed or believed to exist, determine the exact or apparent
locations and components of those systems (septic tanks, drainfields, seepage
pits, etc.).

» Identify which systems would, or would not, need initial shallow investigation work
as required by the NMED.

» For systems requiring characterization, determine the specific types of shallow
characterization work {including passive soil-vapor sampling and/or shallow soil
borings) that would be required by the NMED.

A number of additional drain systems were identified from the engineering drawings and field
inspection work. It was also determined that some of the sites on the 1996 list actually
contained more than one individual drain or septic system that had been combined under one
four-digit site number. In order to reduce confusion, a decision was made to assign each
individual system its own unique four-digit number. A new site list containing a total of

121 individual DSS sites was generated in 2000. Of these 121 sites, the NMED required
environmental assessment work at a total of 61. No characterization was required at the
remaining 60 sites because the sites either were found not to exist, were the responsibility of

AL/3-04/WP/SNLO4:r5481.doc 1-1 840857.03.01 03/12/04 1:41 PM



other non-SNL/NM organizations, were already designated as individual SWMUs, or were
considered by the NMED to pose no threat to human health or the environment. Subsequent
backhoe excavation at DSS Site 1091 confirmed that the system did not exist, which decreased
the number of DSS sites requiring characterization to 60.

Concurrent with the field inspection and site identification work, NMED/HWB and SNL/NM ER
Project technical personnel worked together to reach consensus on a staged approach and
specific procedures that would be used to characterize the DSS sites, as well as the remaining
QU 1295 Septic Tanks and Drainfield SWMUSs that had not been approved for NFA. These
procedures are described in detail in the “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” (SNL/NM October 1999), which
was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow-on
document, “Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration
Drain and Septic Systems” (SNL/NM November 2001), was then written to formally document
the updated DSS site list and the specific site characterization work required by the NMED for
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats
February 2002).
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2.0 DSS SITE 1024: MO 242-245 SEPTIC SYSTEM

21 Summary

The SNL/NM ER Project conducted an assessment of DSS Site 1024, the Mobile Office

{MQ) 242-245 Septic System. There are no known or specific environmental concerns at this
site. The assessment was conducted to determine whether environmental contamination was
released to the environment via the septic system present at the site. This report presents the
results of the assessment and, based upon the findings, recommends a risk-based proposal for
NFA for DSS Site 1024. This NFA proposal provides documentation that the site was
sufficiently characterized, that no significant releases of contaminants to the environment
occurred via the MO 242-245 Septic System, and that it does not pose a threat to human health
or the environment under either industrial or residential land-use scenarios. Current operations
at the site are conducted in accordance with applicable laws and regulations that are protective
of the environment. Septic system discharges are now directed to the City of Albuquerque
sewer system. -

Review and analysis of all relevant data for DSS Site 1024 indicate that concentrations of
constituents of concern (COCs) at this site were found to be below applicable risk assessment
action levels. Thus, DSS Site 1024 is proposed for an NFA decision based upon sampling data
demonstrating that COCs released from the site into the environment pose an acceptable level
of risk under current and projected future land uses as set forth by Criterion 5, which states:
“The SWMU/AQC [Area of Concern] has been characterized or remediated in accordance with
current applicable state or federal regulations, and the available data indicate that contaminants
pose an acceptable level of risk under current and projected future land use” (NMED March
1998).

2.2 Site Description and Operational History

2.2.1 Site Description

DSS Site 1024 is located approximately 100 feet north of the northern boundary of SNL/NM
Technical Area (TA)-lll on federally owned land controlled by Kirttand Air Force Base (KAFB)
(Figure 2.2.1 1). The site is located approximately 400 feet west-northwest of the entrance to
TA-IlI and is approximately 120 feet northwest of the northwest corner of the MO 242-245
complex (Figure 2.2.1-2). The abandoned septic system consisted of a septic tank and
distributiocn box that emptied to five 40-foot-long paralle! drain lines (Figure 2.2.1-2) buried an
average of 3 feet below ground surface (bgs). Construction details are based upon site
inspections and backhoe excavations of the system. The system received discharges from the
MO 242-245 complex.

The surface geology at DSS Site 1024 is characterized by a veneer of aeolian sediments
underlain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the
ancestral Rio Grande west of the site. These deposits extend to, and probably far below, the
water table at this site. The alluvial fan materials criginated in the Manzanita Mountains east of
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DSS Site 1024, typically consist of a mixiure of silts, sands, and gravels that are poorly sorted,
and exhibit moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in
thickness with a preterred east-west orientation and have moderate to low hydraulic
conductivities (SNL/NM March 1996). Site vegetation primarily consists of desert grasses,
shrubs, and cacti.

The ground surface in the vicinity of the site is flat or slopes slightly to the west. The closest
major drainage is the Arroyo del Coyote, located approximately 1.1 miles north of the site. No
perennial surface-water bodies are present in the vicinity of the site. Average annual rainfall in
the SNL/NM and KAFB area, as measured at Albuguerque Intemationai Sunpont, is 8.1 inches
(NOCAA 1990). Infiltration of precipitation is almost nonexistent as virtually all of the moisture
subsequently undergoes evapotranspiration. The estimates of evapotranspiration rates for the
KAFB area range from 95 to 99 percent of the annual rainfall (SNL/NM March 1996).

The site lies at an average elevation of approximately 5,408 feet above mean sea level
(SNL/NM April 2003). Depth to groundwater is approximately 485 feet bgs at the site.
Groundwater flow is generally to the west in this area (SNL/NM March 2002). The production
wells nearest to DSS Site 1024 are KAFB-4 and KAFB-11, approximately 2.65 and 3.0 miles
northwest and northeast of the site, respectively. The nearest groundwater monitoring well is
TAV-MWS5, approximately 100 feet southwest of the site.

222 Operational History

Available information indicates that the MO 242-245 complex was constructed in 1976 (SNL/NM
March 2003), and it is assumed the septic system was constructed at the same time. The
mobile buildings are currently being used as offices. Because operational records are not
available, the site investigation was planned to be consistent with other DSS site investigations
and to sample for the COCs most commonly found at similar facilities. By June 1991, the

MO 242-245 complex was connected to an extension of the City of Albuquerque sanitary sewer

system (Jones June 1991). The old septic system line was disconnected and capped, and the
system was abandoned in place concurrent with this change (Romero September 2003).

2.3 Land Use

2.3.1 Current Land Use

The current land use for DSS Site 1024 is industrial.

2.3.2 Future/Proposed Land Use

The projected future land use for DSS Site 1024 is industrial (DOE et al. September 1995).
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3.0 INVESTIGATORY ACTIVITIES

3.1 Summary

Three assessment investigations have been conducted at this site. In laie 1990 or early 1991,
1992, and 1995, waste characterization samples were collected from the septic tank
(Investigation 1). In 1997, a backhoe was used to physically locate the buried drainfield drain
lines at the site (Investigation 2). In 1998 and 1999, near-surface soil samples were collected
from three borings in the drainfield area (Investigation 3). Investigations 2 and 3 were required
by the NMED/HWB to adequately characterize the site and were conducted in accordance with
procedures presented in the SAP (SNL/NM October 1999) and FIP {(SNL/NM November 2001}
described in Chapter 1.0. These investigations are discussed in the following sections.

3.2 Investigation 1—Septic Tank Sampling

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

As part of the SNL/NM Septic System Monitcring Program, aguecus and/or sludge waste
characterization samples were collected from the MO 242-245 septic tank in fate 1990 or early
1991, 1992, and again in 1995 (SNL/NM April 1991, SNL/NM June 1993, SNL/NM December
1995). Aqueous samples collected in late 1990 or early 1991 were analyzed at an off-site
laboratory for volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), oil
and grease, phenolics, metals, gross beta activity, tritium, and plutonium. Sludge samples
collected on July 28, 1992, were analyzed at an off-site laboratory for gross alpha/beta activity,
tritium, and radionuclides by gamma spectroscopy. Aqueous and sludge samples were also
collected from the septic tank on July 18, 1995, and were analyzed at an off-site laboratory for
VOCs, SVOCs, pesticides, polychicrinated biphenyls (PCBs), metals, formaldehyde, flucride,
nitrates/nitrites, oil and grease, total phenol, gross alpha/beta activity, and radiological
constituents. A fraction of each sample was also submitted to the SNL/NM Radiation Protection
Sample Diagnostics (RPSD) Laboratory for gamma spectroscopy analysis prior to off-site
release. The analytical results for these three septic tank sampling events are presented in
Annex A.

On February 15, 1996, the residual contents, approximately 775 gallons of waste and added
water, were pumped out and managed according to SNL/NM policy (Shain August 1398).

3.3 Investigation 2—Backhoe Excavation

On May 27, 1997, a backhoe was used to determine the location, dimensions, and average
depth of the DSS Site 1024 drainfield system. The drainfield was found to have five
approximately 40-foot-long parallel drain lines, arranged as shown on Figure 2.2.1-2, with an
average drain line depth of approximately 3 feet bgs. No visible evidence of stained or
discolored soil or odors indicating residual contamination were observed during the excavation.
No samples were collected during the backhoe excavation at the site,
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3.4 Investigation 3—Soil Sampling

Once the system drain lines were located, soil sampling was conducted in accordance with the
rationale and procedures in the SAP (SNL/NM October 1999) approved by the NMED. On
July 6 and 7, 1998, and again on August 23 and 24, 1999, soil samples were collected from
three drainfield boreholes. Soil boring locaticns are shown on Figure 2.2.1-2. Figure 3.4-1
shows the DSS Site 1024 drainfield area with the MO 242-245 complex in the background. A
summary of the boreholes, sample depths, sample analyses, analytical methods, laboratories,
and sample dates are presented in Table 3.4-1.

3.4.1 Soil Sampling Methodology

An auger drill rig was used to sample all boreholes at two depth intervals. In the drainfield, the
top of the shallow interval started at the bottom of the drain line trenches, as determined by the
backhoe excavation, and the lower (deep) interval started at 5 feet beneath the top sample
interval. Once the auger rig had reached the top of the sampling interval, a 3- or 4-foot-long by
1.5-inch inside diameter Geoprobe™ sampling tube lined with a butyl acetate (BA) sampling
sleeve was inserted into the borehole and hydraulically driven downward 3 or 4 feet to fill the
tube with soil.

Once the sample tube was retrieved from the borehole, the sample for VOC analysis was
immediately coliected by slicing off a 3- to 4-inch section from the lower end of the BA sleeve
and capping the section ends with Teflon® film, then a rubber end cap, and finally sealing the
tube with tape.

For the non-VOC analyses, the soil remaining in the BA liner was emptied into a
decontaminated mixing bowl, and aliquots of scil were transferred intc appropriate sample
containers for analysis. On occasion, the amount of soil recovered in the first sampling run was
insufficient for sample volume requirements. In this case, additional sampling runs were
completed until an adequate soil volume was recovered. Soil recovered from these additional
runs was emptied into the mixing bowl and blended with the soil already collected. Aliguots of
the blended soil were then transferred into sample containers and submitted for analysis.

All samples were documented and handled in accordance with applicable SNL/NM operating
procedures and transported to on- and off-site laboratories for analysis. The area sampled,
analytical methods, and laboratories used for the DSS Site 1024 soit samples are summarized
in Table 3.4-1.

34.2 Soil Sampling Results and Conclusions

Analytical results for the soil samples collected at DSS Site 1024 are presented and discussed
in this section.
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Figure 3.4-1
View of DSS Site 1024, the MO 242-245 Septic System drainfield area (enclosed by the wire
fence). View looking southeast toward the MO 242-245 complex. August 24, 1999
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Table 3.4-1

Summary of Area Sampled, Analytical Methods, and Laboratories Used for
DSS Site 1024, MO 242-245 Septic System Soil Samples

Top of
Sampling
Number of Intervais in
Borehole each Borehole | Total Number of Analytical Parameters Analytical Date Samples
Sampling Area Locations (ft bgs) Soil Samples and EPA Methods? Laboratory Coliected
Draintield 3 5,10 6 VOCs GEL 08/23/99,
EPA Method 8260 08/24/99
3 5,10 6 SVOCs GEL 07/06/98,
EPA Method 8270 07/07/98
3 5,10 6 PCBs GEL 08/23/99,
EPA Method 8082 08/24/99
3 5, 10 6 HE Compounds ERCL 07/06/98,
EPA Mathod 8330 07/07/98
3 510 6 RCRA Metals ERCL 07/06/98,
EPA Methods 6000/7000 07/07/98
3 5,10 6 Hexavalent Chromium GEL 08/23/99,
EPA Method 7196A 08/24/99
3 5,10 8 Total Cyanide GEL 08/23/99,
EPA Method 9012A 08/24/99
3 5,10 6 Gamma Spectroscopy RPSD 07/06/98,
EPA Method 901.1 07/07/98
3 5,10 6 Gross Aipha/Beta Activity GEL 07/06/98,
EPA Method 900.0 07/07/98
2EPA November 1986.
bgs = Below ground surface. HE = High explosive(s).

DSS = Drain and Septic Systems.
EPA =U.S. Environmental Protection Agency.
ERCL = Environmental Restoration Chemistry Laboratory.

ft = Foot (feet).

GEL = General Engineering Laboratories, Inc.

MO = Mobile Office.

PCB = Polychlorinated biphenyl.
RCRA = Resource Conservation and Recovery Act.
RPSD = Radiation Protection Sample Diagnostics Laboratory.

SVOC = Semivolatile organic compound.

VOC = Volatile organic compound.




VOCs

VOC analytical results for the six soil samples collected from the three drainfield boreholes are
summarized in Table 3.4.2-1. Method detection limits (MDLs) for the VOC soil analyses

are presented in Table 3.4.2-2. Three VOCs that are common laboratory contaminants
{(2-butanone, methylene chloride, and toluene) and a fourth compound (carbon disulfide) were
detected in the VOC soil samples collected from this site. No VOCs were detected in the trip
blank (TB) associated with these samples.

SVOCs

SVOC analytical results for the six soil samples collected from the three drainfield boreholes are
summarized in Table 3.4.2-3. MDLs for the SVOC soil analyses are presented in Table 3.4.2-4.
No SVOCs were detected in any of the soil samples from this site.

PCBs

PCB analytical results for the six soil samples collected from the three drainfield boreholes are

summarized in Table 3.4.2-5. MDLs for the PCB soil analyses are presented in Table 3.4.2-6.
Aroclor-1260 was detected in two of the six soil samples from this site.

HE Compounds

High explosive (HE) compound analytical results for the six soil samples collected from the
three drainfield boreholes are summarized in Table 3.4.2-7. MDLs for the HE soil analyses are
presented in Table 3.4.2-8. No HE compounds were detected in any of the soil samples from
this site. :

RCRA Metais and Hexavalent Chromium

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical
results for the six soil samples collected from the three drainfield boreholes are summarized in
Table 3.4.2-9. MDLs for the metals soil analyses are presented in Table 3.4.2-10. Arsenic was
detected at a concentration slightly above the NMED-approved background concentration only
in the 10-foot sample from borehole BH3. All other metal concentrations were below the
corresponding NMED-approved background concentrations.

Total Cyanide
Total cyanide analytical results for the six soil samples collected from the three drainfield

boreholes are summarized in Table 3.4.2-11. MDLs for the cyanide soil analyses are
presented in Table 3.4.2-12. Cyanide was detected in the 10-foot sample frem borehole BH3.
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Table 3.4.2-1

Summary of DSS Site 1024, MO 242-245 Septic System

Confirmatory Soil Sampling, VOC Analytical Results

August 1999

(Off-Site Laboratory)
Sample Atiributes VQCs (EPA Method 8260°) (ug/kg)
Record Sample
Number® ER Sample ID Depth (ft) 2-Butanone Carbon disulfide | Methylene chloride Toluene
602764 | MO242/245-DF 1-BH1-5-S 5 ND (3.2 J) ND (0.3) ND (1.4) ND (0.9)
602764 | MO242/245-DF1-BH1-10-S 10 ND (3.2 J) ND (0.3) 7.8 ND (0.9)
602764 | MO242/245-DF1-BH2-5-8 5 3.8J(5J) ND (0.3) 1.7 J (5) 1.1
602764 | M0242/245-DF1-BH2-10-S 10 ND (3.2 J) ND (0.3) 1.7 J (5) ND (0.9)
602764 | MO242/245-DF1-BH3-5-8 5 14 J 2.8J(5J) 1.9 J (5) 3.1
602764 | MO242/245-DF1-BH3-10-S 10 18 J ND (0.3) 2 J (5) ND (0.9)
Quality Assurance/Quality Control Sample (ug/L)
602763 | T12/T42/T43-SP1-BH1-19-TB¢ NA | ND (5.9) | ND (1.8) | ND (1.2) | ND (0.5)

Note: Values in bold represent detected analytes.
aEPA November 1986,

bAnalysis request/chain-of-custody record.
SER sample ID reflects the final site for VOC samples included in this shipment.

BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

D = ldentification.

J = Analytical result was qualified as an estimated value during data validation.
J() =Thereported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses.
MDL = Method detection limit.

MO = Mobile Office.

pug/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.

TB = Trip blank,

VOC = Volatile organic compound.




Table 3.4.2-2

Summary of DSS Site 1024, MO 242-245 Septic System

Confirmatory Seoil Sampling, VOC Analytical MDLs

August 1999

(Off-Site Laboratory)

EPA Method 82602
Detection Limit
Analyte (ng/kg)
Acetone 10.3
Benzene 0.5
Bromodichloromethane 0.1
Bromoform 0.3
Bromomethane 0.3
2-Butancne 3.2
Carbon disulfide 0.3
Carbon tetrachloride 0.5
Chlorobenzene 0.3
Chioroethane 0.3
Chloroform 0.1
Chloromethane 0.2
Dibromochleromethane 0.2
1,1-Dichloroethane 0.1
1,2-Dichloroethane 0.2
1,1-Dichloroethene 0.3
cis-1,2-Dichloroethene 0.1
trans-1,2-Dichlorosthene 0.1
1,2-Dichloropropane 0.2
cis-1,3-Dichloropropene 0.2
trans-1,3-Dichloropropene 0.3
Ethylbenzene 0.3
2-Hexanone 2.8
4-Methyl-2-pentanone 3.1
Methylene chloride 1.4
Styrene 0.3
1,1,2,2-Tetrachloroethane 0.6
Tetrachloroethene 0.4
Toluene 0.9
1,1,1-Trichloroethane 0.1
1,1,2-Trichloroethane 0.3
Trichloroethene 0.3
Vinyl acetate 2.1
Vinyl chloride 0.4
Xylene 0.7

agEPA November 1986.
DSS = Drain and Septic

Systems.

EPA = U.S. Environmental Protection Agency.

MDL = Method detection
ug/kg = Microgram(s) per
MO = Mobile Office.

limit.
kilogram.

VOC = Volatile organic compound.
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Table 3.4.2-3
Summary of DSS Site 1024, MO 242-245 Septic System
Confirmatory Soil Sampling, SVOC Analytical Results
July 1998
(Off-Site Laboratory)

Sample Attributes SVOCs
Record Sample | (EPA Method 82707)
Number® ER Sampie ID Depth (ft) (ugrkg)
600400 | MO242/245-DF1-BH1-5-S 5 ND
600400 | MO242/245-DF1-BH1-10-8 10 ND
6800400 | MO242/245-DF1-BH2-5-S 5 ND
600400 | MO242/245-DF1-BH2-10-S 10 ND
600400 | MO242/245-DF1-BH3-5-S 5 ND
600400 | MO242/245-DF1-BH3-10-§ 10 ND

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

BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.
EPA = 1J.S. Environmental Protection Agency.
ER = Environmental Restoration.
ft = Foot (feet).

ID = |dentification

ug/kg = Microgram(s) per kilogram.
MO = Mobile Office.

ND = Not detected.

S = Soil sample.

SVOC = Semivolatile organic compound.
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Table 3.4.2-4

Summary of DSS Site 1024, MO 242-245 Septic System
Confirmatory Soil Sampling, SVOC Analytical MDLs

July 1998
(Off-Site Laboratory)
EPA Method 82702
Detection Limit
Analyte {ng/kg)
Acenaphthene 170
Acenaphthylene 170
Anthracene 170
Benzo{a)anthracene 170
Benzo{a)pyrene 170
Benzo(b)fluoranthene 170
Benzo(g,h,i)perylene 170
Benzo(k)fluoranthene 170
Benzoic acid 330
Benzyl alcohol 170
4-Bromophenyl phenyl ether 170
Butylbenzyl phthalate 170
4-Chlorobenzenamine 330
bis(2-Chloroethoxy)methane 170
bis{2-Chloroethyhether 170
bis-Chloroisopropyl ether 170
4-Chloro-3-methylphenol 170
2-Chloronaphthalene 170
2-Chlorophenol 170
4-Chlorophenyl phenyl ether 170
Chrysene 170
m,p-Cresol 170
©0-Cresol 170
Dibenz{a,hJanthracene 170
Dibenzofuran 170
1,2-Dichlorobenzene 170
1,3-Dichlorobenzene 170
1,4-Dichlorobenzene 170
3,3'-Dichlorobenzidine 830
2,4-Dichlorophenol 170
Diethylphthalate 170
2,4-Bimethylphenol 170
Dimethylphthalate 170
Di-n-butyl phthalate 170
Dinitro-o-cresol 170
2,4-Dinitrophenol 330
2,4-Dinitrotoluene 170
2,6-Dinitrotoluene 170
Di-n-octyl phthalate 170
1,2-Diphenylhydrazine 170
bis(2-Ethylhexyl) phthalate 170
Fluoranthene 170

Refer to footnotes at end of table.
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Table 3.4.2-4 (Concluded)
Summary of DSS Site 1024, MO 242-245 Septic System

Confirmatory Soil Sampling, SVOC Analytical MDLs

July 1998
(Off-Site Laboratory)
EPA Method 82702
Detection Limit
Analyte (ng/kg)
Fluorene 170
Hexachlorobenzene 170
Hexachlorobutadiene 170
Hexachlorocyclopentadiene 170
Hexachloroethane 170
Indeno(1,2,3-cd)pyrene 170
Isophorone 170
2-Methylnaphthalene 170
Naphthalene 170
2-Nitroaniline 170
3-Nitroaniline 170
4-Nitroaniline 170
Nitrobenzene 170
2-Nitrophenol 170
4-Nitrophenol 330
n-Nitrosodiphenylamine 170
n-Nitrosodipropylamine 170
Pentachlorophenol 170
Phenanthrene 170
Phenol 170
Pyrene 170
1,2,4-Trichlorobenzene 170
2,4,5-Trichlorophenol 170
2,4,6-Trichlorophenol 170

aEPA November 1986.

DSS = Drain and Septic Systems.
EPA = J.8. Environmental Protection Agency.
MDL = Method detection limit.

ng/kg = Microgram(s) per kilogram.

MO = Mobile Office,

SVOC = Semivolatile organic compound.
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Table 3.4.2-5
Summary of DSS Site 1024, MO 242-245 Septic System
Confirmatory Soil Sampling, PCB Analytical Results
August 1999
(Off-Site Laboratory)

PCBs
(EPA Method 80822)
Sample Attributes (ng/kg)

Record Sample
Number® ER Sample ID Depth (ft) Aroclor-1260
602764 | MO242/245-DF1-BH1-5-3 5 1.9 J (3.33)
602764 [MQO242/245-DF1-BH1-10-S 10 ND (0.943)
602764 [MO242/245-DF1-BH2-5-8 5 2.7 J (3.33)
802764 | MO242/245-DF1-BH2-10-8 10 ND (0.943)
602764 | MO242/245-DF1-BH3-5-S 5 ND (0.943)
6802764 | MO242/245-DF1-BH3-10-S 10 ND (0.943)

Note: Values in bold represent detected analytes.

aEPA November 1986.

bAnalysis request/chain-of-custody record.

BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

EPA  =U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

ID = identification.

J() =The reported value is greater than or equal to the MDL but is less than

the practical quantitation limit, shown in parentheses.
pg/kg = Microgram(s) per kilogram.
MDL = Method detection limit.
MO = Mobile Office.
ND ( ) = Not detected above the MDL, shown in parentheses.
PCB = Polychlorinated biphenyl.
S = Soil sample.
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Table 3.4.2-6
Summary of DSS Site 1024, MO 242-245 Septic System
Confirmatory Soil Sampling, PCB Analytical MDLs
August 1999

(Off-Site Laboratory)
EPA Method 80822
Detection Limit
Analyte (ng/kg)
Aroclor-1016 1.22
Aroclor-1221 2.82
Aroclor-1232 1.63
Aroclor-1242 1.67
Aroclor-1248 0.907
Aroclor-1254 1.16
Aroclor-1260 0.943

aEPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.
MDL = Method detection limit.

MO = Mobile Cffice.

pg’kg = Microgram(s) per kilogram.

PCB = Polychlorinated biphenyl.
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Table 3.4.2-7
Summary of DSS Site 1024, MO 242-245 Septic System
Confirmatory Soil Sampling, HE Compound Analytical Results
July 1998
(On-Site Laboratory)

Sample Attributes HE

Record Sample | (EPA Method 8330?)
Number ER Sample ID Depth (ft) {mg/kg)
600399 | MO242/245-DF1-BH1-5-S 5 ND
600399 M0242/245-DF1-BH1-10-S 10 ND
600399 | MO242/245-DF1-BH2-5-5 5 ND
600399 | MO242/245-DF1-BH2-10-S 10 ND
600399 | MO242/245-DF1-BH3-5-S 5 ND
600399 | MO242/245-DF1-BH3-10-8 10 ND

aEPA November 19686.

bAnalysis request/chain-of-custody record.
BH = Borehole.

DF = Draintield.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.
ER = Environmental Restoration.

ft = Foot (feet).

HE = High explosive(s).

D = |dentification.

mg/kg = Milligram(s) per kilogram.

MO = Mobile Office.

ND = Not detected.

S = Soil sample.
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Table 3.4.2-8
Summary of DSS Site 1024, MO 242-245 Septic System
Confirmatory Scil Sampling, HE Compound Analytical MDLs
July 1998
(On-Site Laboratory)

EPA Method 83302
Detection Limit

Analyte (mg/kg)
2-Amino-4,6-dinitrotoluene 0.11-0.13
4-Amino-2,6-dinitrotoluene 0.096-0.11
1,3-Dinitrobenzene 0.067-0.075
2,4-Dinitrotoluene 0.22-0.24
2,8-Dinitrotoluene 0.26-0.29
HMX 0.11-0.13
Nitrobenzene 0.15-0.17
2-Nitrotoluene 0.13-0.15
3-Nitrotoluene 0.13-0.15
4-Nitrotoluene 0.11-0.13
PETN 0.3-0.34
RDX 0.16-0.18
1,3,5-Trinitrobenzene 0.096-0.11
2,4,6-1rinitrotoluene 0.26-0.29

2EPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

HE = High explosive(s).

HMX = Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine.
MDL = Method detection limit.

mg/kg = Milligram(s) per kilogram.

MO = Mobile office.

PETN = Pentaerythritol tetranitrate.

RDX = Hexahydro-1,3,5-trinitro-1,3,5-triazine.
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Confirmatory Soil Sampling, Metals Analytical Resulits

Table 3.4.2-9
Summary of DSS Site 1024, MO 242-245 Septic System

July 1998 and August 1999
(On- and Off-Site Laboratories)

Sample Attributes Metals (EPA Method 6000/7000/7196A%) (mg/kg)
Record Sample Chromium
Number? ER Sample ID Depth (it) | Arsenic | Barium |Cadmium |[Chromium| (V1) Lead Mercury | Selenium Silver
600399, | M0O242/245-DF1-BH1-5-3 5 44 53J 0.065J 4.4J | ND (0.0343) 3.2J 0.041J [ND{0.3J)|ND{0.04J)
602764 (0.16) (0.18)
600399, | MO242/245-DF1-BH1-10-8 10 3.6J 53J 0.077 J 55J 0.0704 J 44J 0.052J ([ND (0.31 J)|ND (0.041 J)
602764 (0.16) (0.201) (0.16)
600399, | MO242/245-DF1-BH2-5-8 5 3.14J 94 J 0.082 J 47J 0.0902 J 3.8J 0.04.) |ND{0.29 J)|ND (0.038 J}
602764 {0.15) (0.201) (0.15)
800399, | MO242/245-DF1-BH2-10-S 10 3.2J 53J 0.134 6.8J |ND (0.0342) 474 0.068J |ND(0.31J)] 0.057J
602764 (0.16} (0.16) _(0.18)
600393, | MO242/245-DF1-BH3-5-8 5 36J 754 0.097 J 8.14 0.0603 J 42J 0.051J (ND({0.3J) |ND(0.039J)
602764 (0.16) (0.201) (0.16)
600399, | MO242/245-DF1-BH3-10-S 10 45J 50J 0.1J 10J 0.0592 J 6J 0.046J |ND (0.31 J)|ND (0.041 J)
602764 {0.16) (0.197} (0.16)
Background Concentration—Southwest Area 44 214 0.9 15.9 1 11.8 <0.1 <1 <1
Supergroup®

Note: Values in bold represent analytes detected above the background concentrations.

aEPA November 1986.

bAnalysis request/chain-of-custody record,

®Dinwiddie September 1997.

BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

EPA  =U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

ID = identification.

J = Apalytical result was qualified as an estimated value during data validation.

JO) = 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.

mg/kg = Milligram(s) per kilogram.

MO = Mobile Office.

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

) = Soil sample.




Table 3.4.2-10

Summary of DSS Site 1024, MO 242-245 Septic System
Confirmatory Soil Sampling, Metals Analytical MDLs
July 1998 and August 1999
(On- and Off-Site Laboratories)

EPA Method 6000/7000/71962
Detection Limit
Analyte {mg/kg)

Arsehic 0.57-0.62
Barium 0.48-0.52
Cadmium 0.038-0.041
Chromium 0.67-0.72
Chromium (V1) 0.0336—0.0343
Lead 0.29-0.31
Mercury ~ 0.038-0.041
Selenium 0.29-0.31
Silver 0.038-0.041

aEPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

MDL = Method detection limit.
mgkg = Milligram(s) per kilogram.
MO = Mobile Office.
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Table 3.4.2-11
Summary of DSS Site 1024, MO 242-245 Septic System
Confirmatory Soil Sampling, Total Cyanide Analytical Results
August 1999
(Off-Site Laboratory)

Sample Attributes Total Cyanide

Record Sample | {EPA Method 9012A2)
Number® ER Sample ID Depth (it) {(mg/kg)
602764 | MO242/245-DF1-BH1-5-S 5 ND (0.138)
602764 | MO242/245-DF1-BH1-10-S 10 ND {0.128)
602764 | MO242/245-DF1-BH2-5-S 5 ND (0.138)
602764 | MO242/245-DF1-BH2-10-S 10 ND (0.137)
602764 | MO242/245-DF1-BH3-5-S 5 ND (0.13)
602764 | MO242/245-DF 1-BH3-10-S 10 0.161 J (0.497)

Note: Values in bold represent detected analytes.

aEPA November 1986.

bAnalysis request/chain-of-custody record.

BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.
'EPA  =U.S. Environmental Protection Agency.

ER = Environmental Restoration.

it = Foot (feet).

ID = Identification.

J() = The reported value is greater than or equal to the MDL but is less than the practical

quantitation limit, shown in parentheses.
MDL = Msthod detection limit.
mg/kg = Milligram(s) per kilogram.

MO = Mob#e Office.
ND ( } = Not detected above the MDL, shown in parentheses.
S = Soil sample.

Table 3.4.2-12
Summary of DSS Site 1024, MO 242-245 Septic System
Confirmatory Soil Sampling, Total Cyanide Analytical MDLs
August 1999

(Off-Site Laboratory)
EPA Method 90122
Detection Limit
Analyte (mgrka)
Total Cvanide 0.128-0.138

agPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.
MDL = Method detection limit.

mg/kg = Milligram(s) per kilogram.

MO = Mobile Office.
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Radionuclides

Analytical results for the gamma spectroscopy analysis of the six soil samples collected from the
three drainfield summarized in Table 3.4.2-13. No activities above NMED-approved

background levels for the four representative radionuclides were detected in any sample
analyzed.

Gross _Alpha/Beta Activity

Gross alpha/beta activity analytical results for the six soil samples collected from the three
drainfield boreholes are summarized in Table 3.4.2-14. No gross alpha or beta activity was
detected above the New Mexico-established background levels (Miller September 2003) in any
of the samples. These results indicate no significant levels of radicactive material are present in
the soil at the site.

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

Throughout the DSS project, quality assurance/quality control samples were coliected at an
approximate frequency of 1 per 20 field samples. These included duplicates, equipment
blanks (EBs), and TBs. 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 samples and sent to the
laboratory. 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 on the data tables for the
site where they were collected. However, the results were used in the data validation process
tor all the sampiles in that batch.

Agueous TB samples, for VOC analysis only, were included in every sample cooler containing
VOC soil samples. The analytical results for the TB samples appear on the VOC data tables for
all 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 Site 1024 (Table 3.4.2-1).

No duplicate samples or EB samples were collected at this site,

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). In addition, SNL/NM Department 7713 (RPSD Laboratory) reviewed all gamma
spectroscopy results according to “Laboratory Data Review Guidelines,” Procedure

No. RPSD-02-11, Issue No. 2 (SNL/NM July 1996). Annex B contains the data validation
reports for the samples collected at this site. The data are acceptable for use in this NFA
proposal,
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Table 3.4.2-13
Summary of DSS Site 1024, MO 242-245 Septic System
Confirmatory Soil Sampling, Gamma Spectroscopy Radionuciide Analytical Results
July 1998

(On-Site Laboratory)

Sample Aftributes

Activity (EPA Method 901.13) (pCi/g)

Record Sample Cesium-137 Thorium-232 Uranium-235 Uranium-238
Number® ER Sample ID Depth (it) Result Error® Resuit Error® Result Error® Result Error®
600401 | MO242/245-DF1-BH1-5-S 5 ND {0.0158) - 0.559 0.271 0.0460 0.0798 0.578 0.289
600401 | MO242/245-DF1-BH1-10-S 10 ND (0.0154) - 0.482 0.237 ND (0.0898) - 0.430 0.264
600401 | MO242/245-DF1-BH2-5-S 5 ND (0.0155) - 0.595 0.293 ND {0.0894) - 0.607 0.334
600401 | MO242/245-DF1-BH2-10-S 10 ND (0.0152) - 0.520 0.237 ND (0.0888) - 0.442 0.294
600401 | MO242/245-DF 1-BH3-5-S 5 ND (0.0162) -- 0.637 0.307 ND (0.0931) - 0.532 0.275
600401 | MO242/245-DF1-BH3-10-S 10 ND (0.0171) -- 0.656 0.387 0.0433 0.0862 0.718 0.342
Background Activity-—Southwest Area Supergroupd 0.079 NA 1.01 NA 0.16 NA 1.4 NA

2EPA November 1986,

bAnalysis request/chain-of-custody record.

“Two standard deviations about the mean detected activity.

dDinwiddie September 1997,
BH = Borehole.
DF = Drainfield.

DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.
ft = Foot (feet).

iD = Identification.

MO = Mobile Office.

NA = Not applicable.

ND ()

pCilg = Picocurie(s) per gram.

S = Soil sample.

-~ = Error not calculated for nondetectable results.

= Not detected above the minimum detectable activity, shown in parentheses.




Table 3.4.2-14
Summary of DSS Site 1024, MO 242-245 Septic System
Confirmatory Soil Sampling, Gross Alpha/Beta Analytical Results
July 1998
(Off-Site Laboratory)

Sample Attributes Activity (EPA Method 900.0?) {pCi/g)
Record : Sample Gross Alpha Gross Beta
Number? ER Sample ID Depth (ft) | Result Errort Result Errorc
600400 | MO242/245-DF1-BH1-5-8 5 5.28 2.6 21.3 3.88
600400 | MO242/245-DF1-BH1-10-S 10 9.7 3.31 204 3.81
600400 [ MO242/245-DF1-BH2-5-8 5 12.4 3.71 16.9 3.77
600400 | MO242/245-DF1-BH2-10-S 10 10.7 3.74 19 4.09
600400 | MO242/245-DF1-BH3-5-S 5 11.2 3.47 17 3.48
600400 | M0O242/245-DF1-BH3-10-S 10 9.69 3.33 20.3 3.66
Background Activity® 17.4 NA 354 NA

aEPA November 1986.
bAnalysis request/chain-of-custody record.
®Two standard deviations about the mean detected activity.
9Miller September 2003.

BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.
ER = Environmental Restoration.

ft = Foot (teet).

ID = Identification.

MO = Mobile Office.

NA = Not applicable.

pCi/g = Picocurie(s) per gram.

S = Soil sample.

3.5 Site Sampling Data Gaps

Analytical data from the site assessment were sufficient for characterizing the nature and extent
of possible COC releases. There are no further data gaps regarding characterization of DSS

Site 1024.
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Ladire,

4.0 CONCEPTUAL SITE MODEL

The conceptual site model for DSS Site 1024, the MO 242-245 Septic System, is based upon
the COCs identified in the soil samples collected from beneath the drainfield at this site. This

section summarizes the nature and extent of contamination and the envirocnmental fate of the
COCs.

4.1 Nature and Extent of Contamination

Potential COCs at DSS Site 1024 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA
metals, hexavalent chromium, and radicnuclides. Four VOCs, one PCB compound, and
cyanide were detected, and there were no SVOCs or HE compounds detected in any of the soil
samples collected at this site. Aside from arsenic in one sample interval, none of the eight
RCRA metals or hexavalent chromium were detected at concentrations above the approved
maximum background concentrations for SNL/NM Southwest Area Supergroup soils (Dinwiddie
September 1997) or above the nonquantified background concentrations. When a metal
concentration exceeded its maximum background screening value, or the nonquantified
background value, it was considered further in the risk assessment process. None of the four
representative gamma spectroscopy radionuclides were detected at activities exceeding the
corresponding background levels. Finally, no gross alpha/beta activity was detected above the
New Mexico-established background levels.

4.2 Environmental Fate

Potential COCs may have been released into the vadose zone via aqueous effluent discharged
from the septic system and drainfield. Possible secondary release mechanisms include the
uptake of COCs that may have been reieased into the soil beneath the drainfield and seepage
pit (Figure 4.2-1). The depth to groundwater at the site (approximately 485 feet bgs) most likely
precludes migration of potential COCs into the groundwater system. The potential pathways to
receptors include soil ingestion, dermal contact, and inhalation, which could occur as a result of
receptor exposure to contaminated subsurface soil at the site. No intake routes through plant,
meat, or milk ingestion are considered appropriate for either the industrial or residential land-use
scenarios. Annex C provides additional discussion on the fate and transport of COCs at DSS
Site 1024.

Table 4.2-1 summarizes the potential COCs for DSS Site 1024. All potential COCs were
retained in the conceptual model and were evaluated in both the human health and ecological
risk assessments. The current and future land use for DSS Site 1024 is industrial (DOE et al.
September 1995).

The potential human receptors at the site are considered to be an industrial worker and
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation;
however, these are realistic possibilities only if contaminated soil is excavated at the site. The
major exposure route modeled in the human health risk assessment is soil ingestion for the
COCs. The inhalation pathway is included because of the potential to inhale dust and volatiles.
The dermal pathway is included because of the potential for receptors to be exposed to the
contaminated soil.
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Figure 4.2-1
Conceptual Site Model Flow Diagram for DSS Site 1024, MO 242-245 Septic System
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Table 4.2-1
Summary of Potential COCs for DSS Site 1024, MO 242-245 Septic System
Number of
Samples Where
COCs Detected or COCs Detected or
with Concentrations Maximum with Concentrations
Greater Than Background Maximum Greater Than
Background or Limit/Southwest Concentration® Average Background or
Number of Nonquantified Area Supergroup® (All Samples) Concentrationd Nonquantified
COC Type Samples? Background {mg/kg) (mg/kg) {mg/ka} Background®
VOCs 6 2-Butanone NA 0.018 J 0.0067 3
6 Carbon disulfide NA 0.0028 J 0.0006 1
[¢] Methylene chloride NA 0.0078 0.0026 5
6 Toluene NA 0.0031 0.001 2
SVOCs 6 None NA NA NA None
PCBs 6 Aroclor-1260 NA 0.0027 J 0.0011 2
HE Compounds 6 None NA NA NA None
RCRA Metals 6 Arsenic 4.4 45 3.66 1
6 Mercury NG 0.068 4 0.049 None
6 Selenium NG ND {0.31 J) 0.152 None
6 Silver NQ 0.057 J 0.029 None
Hexavalent Chromium 6 None NA NA NA None
Cyanide 6 Cyanide NG 0.161J 0.083 1
Radionuclides | Gamma Spectroscopy 6 None NA NA NA None
(pCifg) Gross Alpha 6 None NA NA NA, None
Gross Beta 6 None NA NA NA None

aNumber of samples includes duplicates and splits.
Dinwiddie September 1997.

Maximum concentration is either the maximum amount detected, or if nothing was detected, the maximum MDL or MDA above background or nonguantified

background.

dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetect

results, divided by the number of samples.
€See appropriate data table for sample locations.

COC = Constituent of concern.

DSS = Drain and Septic Systems.
HE = High explosive(s).

J = Estimated concentration.
MDA = Minimum detectable activity.
MDL = Method detection limit.
mg/kg = Mitligram(s) per kilogram.
MO = Mobile Office,

NA = Not applicable.

NQ = Nonguantified background value.
PCB = Polychlorinated bipheny!.

pCi/lg = Picocurie(s) per gram.

RCRA
SvVOC
vOC

= Resource Conservation and Recovery Act.
= Semivolatile organic compound.
= Volatile organic compound.




Potential biota receptors include flora and fauna at the site. Major exposure routes for biota
include direct soil ingestion, ingestion of COCs through food chain transfers, and direct contact
with COCs in the soil. Annex C provides additional discussion of the exposure routes and
receptors at DSS Site 1024.

4.3 Site Assessment

Site assessment at DSS Site 1024 included risk assessments for both human health and
ecological risk. This section briefly summarizes the site assessment results, and Annex C
discusses the risk assessment performed for DSS Site 1024 in more detail.

431 Summary

The site assessment concluded that DSS Site 1024 poses no significant threat to human health
under either the industrial or residential land-use scenarios. Ecological risks are expected to be
very low.

43.2 Risk Assessments

Risk assessments were performed for both human health and ecological risk at DSS Site 1024.
This section summarizes the results.

4.3.2.1 Human Health

DSS Site 1024 has been recommended for an industrial land-use scenario (DOE et al.
September 1995). Because VOCs, PCBs, cyanide, arsenic, mercury, selenium, and silver are
present above background or honquantified background levels, it was necessary to perform a
human health risk assessment analysis for the site, which included these COCs. Annex C
provides a complete discussion of the risk assessment process, results, and uncertainties. The
risk assessment process provides a quantitative evaluation of the potential adverse human
health effects from constituents in the site’s soil by calculating the hazard index (HI) and excess
cancer risk for both the industrial and residentiai land-use scenarios.

The HI calculated for the COCs at DSS Site 1024 is 0.02 under the industrial land-use scenario,
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA
1989). The incremental HI risk, determined by subtracting risk associated with background from
potential nonradiological COC risk (without rounding), is 0.00. The excess cancer risk for DSS
Site 1024 COCs is 3E-6 under an industrial land-use scenario. 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 below the suggested acceptable risk value. The incremental
excess cancer risk is 1.13E-7. Both the incremental HI and excess cancer risk are below
NMED guidelines. '

The HI calculated for the COCs at DSS Site 1024 is 0.21 under the residential land-use

scenario, which is less than the numerical standard of 1.0 suggested by risk assessment
guidance (EPA 1989). Incremental HI risk, determined by subtracting risk associated with
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background from potential nonradiological COC risk (without rounding), is 0.01. The excess
cancer risk for DSS Site 1024 COCs is 1E-5 for a residential land-use scenario. 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 excess cancer risk is 3.65E-7. Both the incremental Hi
and incremental excess cancer risk are below NMED guidelines.

For the radiological COCs, none of the constituents had a minimum detectable activity or
reported value greater than the corresponding background values; therefore no risk was

calculated.

The nonradiological and radiological carcinogenic risks are tabulated and summed in

Table 4.3.2-1,
Table 4.3.2-1 :
Summation of Radiological and Nonradiological Risks from
DSS Site 1024, MO 242-245 Septic System Carcinogens
Scenario Nonradiological Risk Radiological Risk Total Risk
Industrial 1.13E-7 0.0 1.13E-7
Residential 3.65E-7 0.0 3.65E-7

DSS = Drain and Septic Systems.
MO = Mobile Office.

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.

4.3.22 Ecological

An ecological assessment that corresponds with the procedures in the U.S. Environmental
Protection Agency’s Ecological Risk Assessment Guidance for Superfund (EPA 1997) also was
performed as set forth by the NMED Risk-Based Decision Tree in the “RPMP Document
Requirement Guide” (NMED March 1998). An early step in the evaluation compared COC
concentrations and identified potentially bioaccumulative constituents (see Annex C, Sections
IV, VII.2, and VIi.3). This methodology also required developing a site conceptual model and a
food web model, as well as selecting ecoclogical receptors, as presented in “Predictive
Ecological Risk Assessment Methodology, Environmental Restoration Program, Sandia
National Laboratories, New Mexico” (IT July 1998). The risk assessment also includes the
estimation of exposure and ecological risk.

Table 17 of Annex C presents the results of the ecological risk assessment. Site-specific
information was incorporated into the risk assessment when such data were available. No
hazard quotients greater than 1 were originally predicted. Therefore, ecological risks associated
with this site are expected to be very low.
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4.4 Baseline Risk Assessments

This section discusses the baseline risk assessments for human health and ecological risk.

4.41 Human Health

Because the results of the human health risk assessment summarized in Section 4.3.2.1
indicate that DSS Site 1024 poses insignificant risk to human health under both the industrial
and residential land-use scenarios, a baseline human health risk assessment is not required for
this site.

442 Ecological
Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate

that ecological risks at DSS Site 1024 are expected to be very low, a baseline ecological risk
assessment is not required for the site.
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5.0 NO FURTHER ACTION PROPOSAL

5.1 Rationale

Based upon field investigation data and the human health and ecological risk assessment
analyses, an NFA decision is recommended for DSS Site 1024 for the following reasons:

e The soil has been sampled for ali potential COCs.

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

+ None of the COCs warrant ecological concern after conservative exposure
assumptions are analyzed.

5.2 Criterion

Based upon the evidence provided in Section 5.1, DSS Site 1024 is proposed for an NFA
decision according to 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 level of risk under current and projected
future land use” (NMED March 1998).
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ANNEX A
DSS Site 1024
Septic Tank Sampling Results
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TABLE 27

-

SUMMARY OF ANALYTICAL RESULTS FOR DETECTED PARAMETERS
TECHNICAL AREA lil AND COYOTE CANYON TEST FIELD
SEPTIC TANK SAMPLING :

BUILDING MO 242 - 245
SAMPLE NUMBERS SNLA004897, SNLA004898

Parameter Results Units

VOLATILE ORGANICS

Acetone* 21 ugfl

Toluene 5.1 ughl
SEMIVOLATILE ORGANICS

Phenot* 200 noht

4-Methylphenol® : 440 ngll

Benzoic Acid* _ 740 pah
INORGANICS _ :

Oit and Grease ' - 071 mg/

Phenolics T - 0.21 mg/l
METALS

Barium : ' .50 mg/

Copper 059 mg/l

Lead . 0.0073 mg/l

Manganese ' 0.11 mg/l

Mercury 0.00093 mg/l

Zing 0.51 mg/l
RADIOLOGICAL

Gross Beta 49 : pCifl

Tritium ' : 9.2 © pCilml

Plutonium 2398/240 ‘ 11 pCil

“Not on total toxic organics list

Project No. 301181.26.01
FEG-BB.027



Mobile Offices 242-245
"Area 3 -
Sample ID No. SNLA008576
Tank ID No. AD89028R

On July 28, 1992, a sludge sample was collected for radiochemical analysis from the septic

tank serving Mobile Offices 242-245. During review of the radiological data, no parameters
were detected that exceeded U.S. Department of Energy derived concentration guidelines or
the sewage investigation levels established during this investigation.
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Results of Septic Tank Analyses

(Sludge Sample)

-

Building No./Area: MO 242-245 A-3

Tank ID No.: AD89028R

Date Sampled: 7/28/92

Sample ID No.: SNLAO08576

Measured + 2 Sigma
Analytical Parameter Concentration Uncertainty Units

Jﬂ Gross Alpha 0 12 pCi/g
‘|l Gross Beta 42 56 pCirg
e Gross Alpha 4 16 pCig
\_ Gross Beta 33 42 pCig
~|| Gross Alpha 0] 9 pCilg
EL Gross Beta 34 34 pCi/g
"I Gross Alpha 16 17 pCi/g
~_J Gross Beta 17 34 pCig

Tritium -1E+02 3E+02 pCilL

Bismuth-214 <0.0252 NA pCimL gl

Cesium-137 <0.00982 NA pCimL

Potassium-40 0.670 0.0711 pCi/mL

Lead-212 0.0463 0.00682 pCi/mL

Lead-214 0.0572 0.00835 pCimL

Radium-226 0.296 0.0648 pCi/mL

Thorium-234 <0.154 NA pCi/mL

Thallium-208 0.0143 0.00309 pCirmL

ND = Not Detected
NA = Not Applicable

AL/WP/5-93/SNL:R2792-7E/41



— RESULTS OF SEPTIC TANK SAMPLING
v CHEMICAL ANALYSES OF AQUEOUS SAMPLE
Building 1D: Bldg MO242-245
Sample 1D Number: 024419
Date Sampled: 7-18-85
Detection ‘NM Discharge COA Discharge
Parameter (Method) Result Limit (DL) Limit* Limh® Comments
Volatiie Organics (8260) (mg) (mg/L) (mglL) {mg)
Acstone 0.006BJ 0.010 NR " NR
Semivolatile Organics (8270) {mg) (mgl) {mgl) {mgl)
bis(2-Ethylhexyl)Phthalate 7 0.002BJ 0.010 " NR TTO=5.0
Pesticides/PCBs (8080} {mgi) {mgl) {mgf) _ (mgt)
gemma-BHC (Lindane) 0.00009 0.00005 NR TTO = 5.0
Metals (6010/7470) (mgrL) {mg't) (mght) {mght)
Arsenic ‘ ND 0.010 : .1 20
— Barium 0.050) 0.200 10 200

b Cadmium ND 0.005 0.01 28
Chromium ND 0.020 0.05 20.0
Copper 0.028 0.025 1.0 i6.5
Lead ND 0.003 0.05 3.2
Manganese 0.049 0.015 02 20.0
Nickel ‘ 0.038d 0.040 02 12.6
Selenium ND 0.005 0.05 2.0
snvér ND 0.010 0.05 5.0
Thaliivm 0.0066J 0.010 NR NR
Zinc 0.038 0.020 100 280
Mercury l ND 0.0002 - 0.002 0.1
Misceliangous Analyses (mg1) {mgh) (mol) (mgl)
Field pH Not recordad 0 - 14 pH units 6 - 9 pH units §— 11 pH units
Formaldehyde (NIOSH 3500) ' 24 0.50 NR 260.0
Fluoride (300.0) ND 0.10 1.6 180.0
Nitrate + Nitrite (353.1) 6.620 1000 . 10.0 NR

A—

b Refer to fooilnotes at end of tabie.
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RESULTS OF SEPTIC TANK SAMPLING
CHEMICAL ANALYSES OF AQUEOUS SAMPLE

Building 1D; Bldg MO242-245
Sample ID Number: 024418
Dsate Sampled: 7-18-85
Detection NM Discharge |  COA Discharge
Parameter {Method) Result Limit (DL) Limif?* Limi® Comments
Miscelianeous Analyses (mglL} (mgl) {mg/L) {mgt)
Ol + Grease {9070) ND 1.0 NR 150.0
Total Phenol {2066) ND 0.050 0.005 : 4.0
Notes: .

a New Mexico Water Quality Control Commission Flegulaﬁons (1990), Section 3-103.
® City of Albuguerque Sewer Use and Wastewater Control Crdinance {1993), Section 8-9-3 M — maximum allowable concerration for grab sample.
B = Anatvte detected in method blank.
DL = Detection limit indicaled on laboratary repon.
IDL = Instrument detection lmit.
J = Estimated concentration of anaiyts, between DL and IDL.
ND = Not detecied above DL indicated.
NR = Not regulated.
TTO = Tota! loxic organics.
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s~ RESULTS OF SEPTIC TANK SAMPLING
q RADIOLOGICAL ANALYSES OF AQUEQUS SAMPLE
Buiiding 1D: Bldg M0O242-245
Sample ID Nurnber: 024419
Date Sampied: 7-18-85
Parameter (Method) Resuh MDA Critical Level NM Discharge Limh* Comments
Radiclogical Analyses (pCIL z 2-a} {pCiL) {pCit) {(pCit)
| Gross Alpha (9310) 3.20 + 319 4.94 248 . NR

Gross Bela (9310) 7.65 + 2.58 4.09 1.98 NR
Isotopic Analyses {pCiL + 20) {pCiL) pCiL) (pGinL} .,
Tritium {806.0) 139+ 526 89.8 444 NR
Urarium-236° 0702 0.28 0.19 0.085 NR
Uranium-235/236P 0.022 + 0.053 0.12 0.095 NR
Uranium-234° 147 + 045 0.13 0.092 NR
Gamma Spectroscapy’ feCimL « 2-0) {pGymtL) {pCin.} (PCiL)

- Potassium-40 2.08E-01 + 1.37E-09 1.97E-01 NL NR
Notes:

U * New Mexico Water Quality Control Commission. Regulations (1990), Section 3-103.
b |solopic uranium analyzed by NAS-NS-3050.
¢ Analyzed in-house by SNL/NM Department 7715.
MDA = Minimum detectable activity.
ND = Not detacisd above MDA indicated.
NL = Not listed.
NR = Not reguiated.

a—

-/
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RESULTS OF SEPTIC TANK SAMPLING
CHEMICAL ANALYSES OF SLUDGE SAMPLE

Building 1D: Bidg MO242-245 4

Sample 1D Number: 024419
'Date Sampled: 7-18-95

Percent Moisture: , Not Reported

Detection Limit NM Discharge COA Discharge

Parameter (Method) Result {DL) Limit* Limit® Comments
Volatlle Organics (5260) (959) ) (M) (mgtL)
Toluene 720 ' 50 o.78 TTO=50
Semivoiatile Organics {8270) (ughg) (vgkg) {mgl) | {mg/L}
bis(2-Ethylhexyl)Phihalate 4100 990 NR TIC=50
Pesticides/PCBs (8080) {vgg) (vokg (mg) (mg/.}
Akdrin 8.2 17 NR TIC =540
44000 i 40 3.3 NR 1T0=50
Mstais (5010/7470) (mg’g) {mo/kg) (mgL) {mglt)
Arsanic ND - 1.0 0.1 20
Barium 495 20 10 20.0
Cadmium ND 0.50 001 2.8
Chiomium 0.94) 20 0.05 200
Copper 54.4 25 1.0 16.5
Lead 14 0.30 0.05 a2
Manganese B2 15 0.2 200
Nickel ND 49 0.2 12.0
Selenium ND 0.50 0.05 2.0
Sitver 0.24J 10 0.05 5.0
Thaliium ND 1.0 NR NR
Zing 705 20 ' 10.0 280
Marcury 0.72 0.10 0.002 0.1

Refer to footnotes at end of 1able.
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RESULTS OF SEPTIC TANK SAMPLING
CHEMICAL ANALYSES OF SLUDGE SAMPLE

-

DL = Detection limit indicated on laboratory report.
iDL = Instrument detection limi.

ND = Not detected above Di indicated.
NA = Not regulated.
TTO = Totel toxic organics.

J = Estimated concentration of analyte, batween DL and DL

Building 1D: Bidg MO242-245
Sample ID Number; 024419
Date Sampled: 7-18-95
Percent Moisture: Not Reported
’ Detection Limit KM Discharge COA Discharge
Paramoter {Method) Result (oL) Limit* Limit? Comments
Notea:

& New Mexico Water Quality Control Commission Regulations {1990), Saction 3-103. ‘
b City of Albuguerque Sewer Use and Wasiewater Control Ordinance (1993), Section 8-8-3 M — maximum aflowable concentration for grab sample.
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-RESULTS OF SEPTIC TANK SAMPLING
RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE

Building 1D: Bldg MO242-245 N
Sample D Number: 024419
Date Sampled: 7-18-85
Percent Moisture: Not Reporied
] NM Discharge _
Parameter {(Method) Result MDA Critical Level Limit* Comments
isolopic Anziyses’ (pCig = 2-0) {pCitg) {pCitg) (pCig)
Plutonium-239/240 0,002 + 0.006 0.018 0.012 NR
Plutonium-238 0.0004 + 0.0064 0.020 0.013 NR
Strontivm-90 0,12 0.0t 0.48 0.23 NR
Thorium-232 ©0.060 + 0.034 0.023 0017 NR
Thorium-230 0.11 £ 0.05 0.025 0.018 NR
Thorium-228 0.27 £ 0.09 0.040 0.026 NR
Uranium-238 433 0.78 0.024 0.016 NR
Uranium-235/236 } 140+ 028 0.025 0.018 NR
Uranium-234 7.08%1.25 0.029 0.019 NR
' Dry Gamma Spectroscopy’ {pCig = 2} (pCifg} {pCilg} {pCig}
Cesium;137 ND 0.035 0.017 NR
Casium-134 - ND 0.030 0.014 " NR
Potassium-40 5.01 % 0.85 0.34 0.16 NR
Chromium-51 ND 0.26 0.12 NR
Iron-59 ND 0.072 0.034 NR
Gobal-60 ND 0.035 0016 NR
Zirconium-95 ND ' 0.059 0.028 NR
Ruthenium-103 ND 0.031 005 NR
Auihenium- 106 ND 0.28 014 NA
Cerium-144 ND 0.18 0.082 NR
Thallum-208 0.19: 0.04 0.03 NL NR .
Lead-212 0.51+ 007 0.04 0.021 NR
Lead-214 0.14 + G.05 0.06 0.030 NA
Bismuth-212 0.5+ 028 024 NL NR
Bismuth-214 0.17 £ D.07 0.07 NL NR
Radium-224 . 1.01+0.56 0.55 NL NR

' Refer to footnotes at end of 1able.
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RESULTS QOF SEPTIC TANK SAMPLING
U‘\ RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE
Building ID; Bidg MO242-245
Sample ID Number: 024419
Date Sampled: 7-18-95
Percent Moisture: Not Reported
NM Discharge
Parameter {Method) Result MDA Critical Level Limit* - Comments
Dry Gamma Speciroscopy’ (pClg + 25} (pClg) {pCig) pClig}
Radium-226 0.15 £ 0.04 0.07 G033 300°
Radium-228 0.50 + 0,11 o.t1 0.051 30.0°
Actinium-228 0.50 £ 0.11 0.1% 0.051 ' NR
Thorum-231 ND 0.1 D44 NR
Thoniym-232 0.50+0.11 0.1 0.051 NA
Thorium-234 2751 0.61 0.48 024 NR
Uranium-235 025+ 005 022 011 NR
Uraniom-238 - 2751 061 048 024 NAR
Americium-241 ND 0.10 0.05C NR
- Notes:;
* New Mexico Water Quality Contrat Commission Regulations {1980), Section 3-103. )
* Isotopic uranium analyzed by NAS-NS-3050; plutonium by SL13028/5L 13033; shrontium by 7500-SR; thorium by NAS-NS-3004.
’ ¢ Analyzed by method HASL 300 at Quanterra, St. Louls.
 NMWQUCCR standard for Ra-226 + Ra-228 combined in pCilL
MDA = Minimum detectable activity,
ND = Not detected above MDA indicated.
NR = Not reguiated.
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ANNEX B
DSS Site 1024
Soil Sample Data Validation Results
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HE -028

' High-Explosives by Capillary Electrophoresis QC Check List

«
Analyst:

s &fﬂ&ﬂ—

Date: —’)L‘L"' 1 l|8 {q&

Peer Reviewer:

[ i‘wt@l_ Hear

Date: e [ l's] H%

Instrument Run Date: = \\La — \ \& \‘15 Instrument Run 10#:

Instrument-related QC-:

{1] Did ICAL pass? Yes[ 4 No[ 1 and all Pearson Coefficients > 0.995

[2] Calibration Slopes Correct? Yes[V\]” No| ] Are the slopes rom the ICAL cut and pasted correctly into the CCV calgulalions?
. S-S 2

[3] Did bracketing CCV pass? Yes[ | Nop A~ Target analytes recovered-86<1T04%, bracketing CCV every 10 samples

Batch-related QC;

{A batch is less than or equal 1o 20 samples)

[4] Did Surrogates Recover?

(5] Did LMB Pass?

(6] Did LCS Pass?

[7] Did MSMSD %REC Pass?

[8] Did MS/MSD RPD's Pass?

Yes{ u}/ No[ ]

YesM/Not I
Yes[vI/ No[ ]

Yes[ 1 Nof |
Yeslﬂo[ ]

Recovery should be inside charted range.

All analytes < PQL. Must prepare and analyze
at least one LMB with each baltch.

Al analytes recovered 80-120%. Must prepare and analyze
at least one LCS with each batch of up to 20 samples.

All analytes recovered 75-125%
Must prepare and analyze an MS and MSD with each batch.

All analytes recovered less than +/- 20%

Sample-related QC:

[9] Analyles inside Calibration?

{10} Migration Times?

Yes[ f No{ |

Yes[/ No[ ]

Target analyles must be bracketed by calibration values or valid LRS.

Are migration times reasonable compared to bracketing CCV's
and batch refated QC such as LCS and MSMSD?

D cec

bt Whos ne

o

lD.»J b/’—-[b‘"f‘w( owv

“otds jAq"

Jc.p (A;&/\ 1S

5@ o

Fo g ] IS N Y TS

ali .



T . KCHA,

Metals by ICP-MS QC Check List

Analyst: Cindo oeir  ovae: is 6 NCAR#:  Z5-Jot
Peer Reviewer: erSOn pate: 1 | 3&8 Preparation Batch D#: St 9822.
Standards: { Instrument Run Date: '7b 5
Cal Level 0 (ICB, CCB) = e Instrument Run 1D%: <t G822
Cal Level 1 e\ ) ICS-A VS —o%T
CalLevel 2 T—-0A ICS-AB | Ao —CAA
Cal Level 3 V-3 : LRS 1y B DA
Cal Level 4 ~f A ISs * 1Se-0O2_
icV, ceV Lk -~ O ICP-TUNE M -o&
Instrument-related QC: -
1] Did Tune Pass? Yesi1” Nof } 4reps < 5% RPD for intemal standards L, Y, In, Bi
{2a) Did ICV pass? Yesfy]” No{ } Target analytes recovered 90-1 10%
{2b] Did ICB Pass? . Yesi 1 No[ ] All anaiytes < PQL
[2c] Did CCV pass? Yes[, } " Neof | Target analytes recovered 50-110%
[2d) Did CCB Pass? Yes| )}~ Nof ] All analytes < PQL
[2e} Did ISS recovery pass? Yes[_{ No[ ] Internal standards 60-125% of initial calibration values
[3] Dd ICS_A's Pass? Yesfi.f No[ | AR analytes not present < PQL
{4] Did ICS_AB's Pass? Yes{<}” No| ] All analytes present recovered B0-120%
{5} Did LRS pass? Yesu No[ ] Linear dynamic range check {if run) must agree to
$5-105% of stated value to validate beyond calibrat_ion values
Batch-related QC: (A batch is less than or equal to 20 samples) ., 4o,
[6) Did LMB Pass? Yes[ | No[ i} All analytes <88t Must prepare and analyze
at least one LRB with each batch,
[7] Did LCS/LCSD Pass?. Yes{ | Noj { Al analytes recovered 80-320%. Must prepare and analyze
at least one LCS with each batch,
{8] Did MSMSD Pass? Yesf ] Nol All anailytes recovered 75-125%. Recovery not required if spike < 30% of sample analyte level
Must prepare and analyze an MS and MSD with each batch.
[9} Did M/MDup Pass? Yes[ ] No A All analytes RPD 20% at 5 times the PQL. Must prepare and analyze al least one with each batch
[10} Did M/Mdil Pass? ~ Yes{\I No[ ] Ali analyles > 10X the MDL in the 5X dilution agree 50-110% with the undiluted reference.
. Must prepare and analyze at jeast one with each batch.
11} Digestion Problems? Nofv]” Yes{ } Digestion 3015, 3051 problems? . . )
Sample-related QC:
{11] Did sample IS5 pass? Yes[v3” No[ | Intemnal standards >= 60% or <= 125% or sample must be rerun at a 5X dilution,
12} Anaiytes inside Calibration? ~ Yes] _}"Nof ] Target analytes must be bracketed by calibration values or valid LDR.
13] Analyle carryover OK? _NohAg Yes[ ] Using the sequence order, was carmry over contamination probabie?
Note: When the HP Enviroquant software refers fo ari DL, we are using the ERCL MDL;

when it refers to a CRDL. we are using the ERCL PQL which is 4 limes the MDL

e . - . N
(L'_A MDD .’\lor( lM'S)]A pa e Critey igs é;v e . M‘E-“J:'M;,LA&. Ja Q"M_-F"ll, hgmwif*&’"“-\-
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VOC Peer Review Check List

Batch ID: SUpRP (24U

Did BFB Pass?

Did the ICAL Pass %RSD < 30%

Did the ICAL and CCV pass:
+ 20% recovery for the individual anaiytes?
Calibration Check Compounds in criteria?
System Performance Check Compounds in criteria?

Did the blank pass?
Did the MS/MSD pair pass accuracy and precision and criteria?
Did LCS pass accuracy criteria?

Were all IS areas within a factor of 2 of the average area in
the JCAL

ch ’No O

Yes 0 No o

e
YesO Nom >+& &U# .

(oot

Yes O- No'D
Yes@? No O

Yes\O™ No O
Yes Ei Ne O
Yes a‘ No &

- \ .J - —
Yes 3, No T
!

N/ALC

Did Retention Times remain inside windows for all standards Ycﬁ‘S_'J No T
and samples? ’
Did all surrogates pass criteria for each standard and sample? chr‘;\: No O
Check for: _

Carry-over contamination OKtl-

Correct interpretation of mass spectra OKZ-

Errors in data entry, rounding and/or calculations oK’

/
- - ’ { r - '\'—., tr i e - KN v II{: f.,

Reviewed by: A\ O S A Date: A Rl

AN

L

Jin ae
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QA Officer Review Checklist
SNL/NM Environmental Restoration Chemistry Laboratory

YES

NO

Comments

1. Samples were preserved and handled in accordance with QAPjP and LOPs

v

2. The appropriate number and type of laboratory QC check samples were analyzed

v

3. Laboratory QC checks met the established acceptance criteria

4, Deviations from analytical methods are documented

A4

 See (oo Hamahve

5. Data package is complete, per section 10.4 of the ERCL QAPjP

\

Data Package Checklist

NO

Comments

[ Date of Issue

Case Narrative -

Description of data package

Index of samples, including sarnplmg ID and laboratory ID

Description of any problems encountered in analysis

Circumstances leading to the use of data qualifiers

Type of digestion used for general inorganic analysis of soil samples

INSE

Analytical results for each sample - must include the parameter name, the parameter
value, uncertainty value (where applicable), MDL and PQL, units of measure, data
qualifier(s), method of analysis, and analy51s date

Calibration ranges

QC Summaries

Surrogate data

Matrix spike or LCS recovery data for accuracy

MS/MSD or LCS/LCSD for precision

Method or reagent blank data

QA review documentation:

AN

QA Officer Review Checklist

Electronic copy of the analytical data

COC

AN

Data Package COC No. (00399

‘ocument\ercl\reportsiqacheck.doc

Reviewed by ;Wé? Z Z%:( é.? _

Date 5/ ’gﬁz




TOPr 9100
lev. |

If no, provide : cm?n request lracking #

Reviewed by: , -/ Date: /011 "/ ?8 Closed by:

rr

and dale correction requesl was submitied: )

Allachment A ros
Navewmber (995 L
DOCUMENTATION COMPLETENESS CHECKLIST ;
(DATA VERIFICATION/VALIDATION LEVEL 1 - DVA) W V3 -
Project Leader T oay z‘yba/ Project Name /0 Mo~ ER Fepbre Fre (s CaseNo: 7223.236
ARICOCNo. 600324 Analylical Lab ERLL SDG No. NA
in the tablas below, mark any informaltion that is missing or incorrect and give an explanation..
1.0 Analysis Request and Chain of Cuslody Record
Line Complale? Resolved?
No. llem , Yes | No If no, explain Yes | No
11 | Allilems on COC complete - data entry clerk initialed and dated | AA Mot applrcobole
1.2 | Container type(s) correct for analyses requested ——m o
1.3 | Sample volume adequate for # and lypes of analyses requested |
1.4 | Preservative cormrect lor analyses requested —
115 | Custody records conlinuous and complete o
16 | Lab sample number(s) provided —
1.7 ] Condition upon receipt inlormation provided — )
1.8 | Tritium Scieen dala provided (Rad labs) A Kot aprlrcsble, pori- PRUAA — (ocotton .
2.0 Analytical Laboratory Report
Line ta? Resojved?
No, ftem Yes | No if no, explain Yes No
2.1 | Dala reviewed, signalure -
2.2 | Date samples received -
2.3 | Method reference number{s) complete and correct —
2.4__| Quaiity control data provided (MB, LCS, LCD, Delection Limil) — |l nof aualyred (uHi gl B0 Soupflel
2.5 | Malrix spike/matrix spike duplicate data provided(if requested) — Aole: ot wreguecled )
2.6 [ Namative provided e v
27 | TAT met Y Mol oppireatle
2.8 | Hoid times mel — )
2.9 | All requested result data provided —
Based on the review, this data package is complele [Fes L] No

) Dale: _



‘DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2--DV2)

Project Name {O/_ Mo -ER Stplv'c Feelels Page t ot §

Case Number 7223. 230
Sample Numbers _ER-(295-M0242 ~OF [~ BHI (%3}~ S (10] -3

ARICOC No. 600399  Analytical laboratory ___ =R CL SDGNo,  MA
AR/COC No. Anaiytical iaboratory SDG No.
AR/COC No. Analytical aboratory SDG No.
AR/COC No. Analytical laboratory SDG No,

1.0 EVALUATION

[ T N I .
No I

em Yes

A

1) Sample volume, comainer, and
preservation cofmect?

if no, Sampie D No/Fraction(s} and Analys:s “
o C_

—

' 2} Hokding imes met for afl : !

sampiles?

I/ u

3) Reporting unts appropriate for the
matrix and meat project-specific
requirements?

4} Quantitation kmit mat for all
sampies?

5) Accuracy $i98 - 22 =7 9 ( brased hLeok) @
a) Laboratory control sample )
accuracy reporned and met for " . ;ﬂ

SRS TS

all sampies?

b} Surrogate data reporied and
met for all organic samples -

|
tography technique? ﬂ

d
Reviewed by: Jnél{v - Z[

Date: /0/’3"/967

analyzed by a gas chroma-

AL/2-84/SNL:SOP30448 R1



DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Page 2 ot 5
item Yes | No it no. Sample ID No./Fraction(s) and Analysis
c) Matnx spike recovery data St - 22 '-#Cr,&i, Pb aud ﬁ‘g )
reportec and met for al .
samples for which it was

requested?

Pracision
a) Laboratory control sample
precision reporned and met for | AJA

Aot spplicahle ; ~ LCS ciu.p(,mfe
ol mol ama(ylﬂd w!f‘(ﬂ f"“

al sampies? Suthers tled Cawples
b) Matrix spikse duplicate APD St98-22 =7 As. Ba, (d, Cr, He, Pb
data rsported and met far all

Ay and Se @

samples for which it was
requested?
Blank data
2} Method or reapem biank data

reported and met for all - FW‘ As @

samples? -
bl Samping blank (e.g., fiel, Not apolscable

trip, and squipment) data
repcrtad and met? N A

$5198-22 =7 7" valie prpported

-8} Narrative inciuded, correct, and
- complete? )

20 COMMENTS: AD itemns marked “No™ above must be explained in this section. For each item, pive
SNL/NM ID No. and the analysis, if appropriate, of all samples affected by the finding.

@ TKQ F—elt-cw'f‘ Ve Lo ueny -[-\gr mel*cuny way Lfﬂl‘f(’ A’Lé‘ rer He
_les (s@p-z2).

Reviewed by: 77 7,
r{ 78

AL/2-94/SNL SOP3044B . R1



DATA QUALITY INDICATOR CHECKLIST
- (DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Page 301 5

2.0 COMMENTS CONTINUATION SHEET

@ 7t -Rﬂow,-,# Qeraly bet wrere pubiide  oF oC

windyuw < 'I:u/“ percent recovery i He MS o MID

faugler . M =7 Ba acd H& ( broeed ﬁu‘p“ L MID =2 &

ﬂ‘/\d‘ FPb Cbr'a.l-ed [Uw) and f{q CQND}-&{ Llr’ft')_ ﬁe(aﬁme

?efcc.-_*‘ d_rﬁfmuw t/Q (uer e ow/‘rrvte OF‘ QC  wrndows

-R[\ Q(( RCcRA Qwa Lflf l?f C émf—ed A_‘-glb_‘

@ ‘LI” \Ja(u—e wios nep;rLeO’ rdf a1 testet ret H;t MAL&

{MB (:5/‘?8-22). Al oo lectbed o (b were t?reaLU‘ Han

o Q&uqf H X Hﬁ- b(mr_f( ca.«./ﬂmr«a 19T,

—




DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Page 401 5

3.0 SUMMARY: Summarize the findings in the table below. List only samplesAractions for which
deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Explain any

other quaiifiers in the comments columnn.

Anaeh ShBW o

QUALIFIERS:

J = Estimated quantity (provide reason) Q = Quantitation kmit does not maet criteria

B = Contamination in blank (indicate which biank) A = Laboratory accuracy does not meet criteria

P = Laboratory precision does not mest criteria U= Analyte is undetecied (indicate which analyte and

R « Reporting units inappropriate ; reason for qualification).

N = Thers is presumptive svidence of the presence NJ = Thare is presumptive evidence of the presence of the
of the material material at an estimated quantity.

LiJ « The material was analyzed for bt was not
detected. The associated valus is an estimate
and may be inaccurate or imprecise.

YR

/a//r’A’G_

Date:

AL2-B4/8NL:SOF 30448 Rt



SAMPLE FINDINGS SUMMARY P age SoF <™

Site: (00 Mon-ER Seplc Frelds

AR COC: 600329 Data Classification: Dy-2
Sample’ DV
Fraction No. Analvsis Qualifiers Commz=nts
ER-129C -Mozy 2~ * Scuple T ER-245-mu242 -PFI-BHZ-
DE{ — 4o -22-4 (UT(PL | r0-§ sleatd be gualifred T, PI
B4 (-5-5
BH t~70-% TH{o-38 -2 I3, Pl
BHZ-5-S J
BHZ2—-¢<-5
BHS—10-5 ¢0-43T-q T, P
/A” Iau,'alu' J
Suber Hed For 7‘7"(0-‘—(7-3 Azlpr
] fols anafnn'sj :T,A
T439-27~6 | 43 py
T

793992~ | A2, P

(782-49-2 |uT, P

——

(n(‘{[QB TRL_/

Sample No.'Fraction No. - This value is Tocated on the Chzin of Custody in the ER Sampie 1d fizid.

Analysis - Use valid test methods provided below or if the result applies te an individual azalyte within a test methoc.
use the CAS number from the analytical data shest.

DV Qualifiers - The entry will be taken from the list of valid qualifiers and associated comments. 11 other qualifiers
not on the list are needed. contact Tina Sanchez to coordinate adding them to the list. '

Comments - This is only 10 be used if 2 comment associated with the qualifier is not appropriate. nezds modification
because of an unusual circumstance. or additional clarification is warranted.

Test Methods - Anions_CE. EPA6010. EPA6020. EPAT470 1. EPASQI5B. EPASOSI. EPAS260. EPAS260-M3.
EPAS2T0. HACH_ALK. HACH_ NO2. HACH_NO3. MEKC_HE. PCBRISC

RKeviewed by: r/‘% % /Zl( Date: 0 /r-r'/?g




List of Data Qualifiers used in Data Validation and Associated Comment Responses
Qualifier Comment

A Laboratory accuracy and/or bias measurements for the associated Laboratory
Control Sample (L.CS) do not meet acceptance criteria.

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

A2 Laboratory accuracy and/or bias measurements for the associated Matrix Spike
(MS) do not meet acceptance criteria.

B Analyte present in laboratory method blank

Bl Analyte present in ‘m'p blank.

B2 Analyte present in equipment blank.

B3 Analyte present in contiruing calibration blank.

J The associated value is an estimated quantity. (Note: this qualifier ma& be used

in conjunction with other qualifiers (i.e., A,J)

n The method requirements for sample preservation/temperature were not met for
the sample analysis. The associated value is an estimated quantity.

2 The holding time was exceeded for the associated sample analysis. The
associated value is an estimated guantity.

P Laboratory precision measurements for the Laboratory Control
Sample and duplicate (LCS/L.CSD) do not meet acceptance criteria,

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

Insufficient quality control data to determine laboratory precision.

Q Quantitation limit reported does not meet Data Quality Objective (DQO)
requirements. .

R The data are unusable for their intended purpose (Note: Analyte may or may not
be present.}

U The analyte is a common laboratory contaminant. The associated result is less

than ten times the concentration in any blank.

Ul The analyte was also detected in a blank. The associated result is less than five
) times the concentration in any blank.

w The analyte was analyzed for but was not detected. The associated value is an
estimate and may be inaccurate or imprecise.

* This is not a definitive list. Other qualifiers are potentially available, see TOP 94-03. Notify Tina
Sanchez to revise list.

N

144826

wi u?’ Lo
.
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5F 2001-00C (16-67) Internai Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 012«
Soorsedes 547 rom Batch No, SARMVR No. AR/COC- 600399
Dept. No./Mail Stop: 6133 MS-1147 Contract No.:
Project/Task Manager. Mike Sanders ; ; b an] Case No.: 7223,230 QTLQ"X’, 3
Project Name: 101 Non-ER Septic Flelds Lab Contact: Warren Strong1284-3313 gm&“s“;m“:&ml r— S—L@LF—
Record Center Code; ER/1285/DAT Lab Destination: ERCL. Supplier Services, Dept. o
Logbook Ref. No.: SMO Contact/Phone: Doug Salmi/844-3110 P.C. Box S800 MS 0154
Service Order No.: 0526 Send Report to SMO: Suzl Montano ;/_ th ¢
“Location | TechArea W . Reference LOV (available at SMO) e
Bullding _M0O242 Room gL 2 Container c | sbel§ D LA8 UsE
Sample No. - ER Sample 1D or EZ 'Z% Date/Time %E Preser- | 35 § =X Lab
Fraction Sample Location Detall 38| w Coliected EZ | Type | Voume | vative ESL| E5 | parameter & Method Requested | 5™
o w 7] P S sl w l:)
041285-001 ER-1295-M0242-DF1-BH1-5-$ 5 NA 19 /5 | 8 AC 300m 4C G SA VOCs (8260) e
041286-001 | ER-1295MO242-DF1-BH1-10-S 10 NA | p3olS | AC [emi]dc G | SA | VOCs (8260)
041287-001 | ER-1295-MO242DF1-BH25-8 5 NA {77 wo|S | AC | 300ml 4C G SA VOCs (8260)
041288-001 | ER-1295M0242-DF1-BH2-T0-8 10 NA | 7f o7Es|S | AC j300m | 4C G | SA | VOCs (8260)
044289-001 ER-1295-M0242-DF1-BH3.5-§ 5 N/A o | S AC 300ml 4C G SA VOCs (8260)
041290007 | ER-1295MO242-DF1-BH3-10-§ 10 NI |y e E AC | 300mi 4C G SA VOCs (8260)
041285-004 | ER-1295M0242.DF1-BH15-S 5 N/A oy/5|S | © 125ml | 4C G SA | RCRA Metals, HE(8330)
041286-004 ER-1295-M0242-DF 1-BH1-10-§ 10 NA |y o | S G 125ml ac G SA RCRA Metals, HE(8330)
041287-004 ER-1295-MO242-DF1-BH2-5-S 5 N/A Yo | S G 125m! 4C G SA RCRA Metals, HE(8330)
041288-004 ER-1285-M0242-DF{-BH2-10-§ 10 NA (- 533 S G 4C G SA RCRA Metals, HE(8330)
RMMA [JYes XNo Ref. No. A : o i 21 Special Instactlonslac Requirements ‘
. = : 2 3 EDD XYes [INo T
Sample Disposal [_JReturn to Client XDisposal by lab L,LL_ e Raw data package XYes [INo !
Turnaround Time XNormal { JRush Required Report Date SGIGs g :
Name Slgnature Init COmpanyIOrganizatioanhone s
Sample ) oo : el mom foldy /@8RG Wl
R — 0L
Members Please list as saparate report, _,
1. Relinquished by M W 6 C; [ Date 7 _/_z %;K Time /<, g T 4- Ralinquished by Org. Date
1, Received by OM - 0. L1327 Date = /= ¥ Time /5, |4 Received by Org. Date
2. Relinguished by ~ Org. Date Time S. Relinquished by Org. Date
2. Received by on. Date Time 5. Received by Crg. Cate
3, Relinquished by Org. Date Time 6. Relinquished by Org. Date
3. Received by Org. Date " Time 8. Receivad by Crg. Dute
Originai  To Accompany Sampies, 1% Copy To Accompany Samples, 2™ Copy SMO Suspense Copy 3™ Copy Field Copy (Pink)

Laboratory Copy (White)

Return to SMO (Blue)

(Yellow)



| SPAmLCOC K ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) |

Sporsedes (47 hove _ Press F1 for instructions for each feld. AR/ICOC-

Project Name: 151 Non-ER Septic Fields . ProjectTask Manager. Mjke Sanders Case No.. 7223,230

Location | TechAea M oF $ Reference LOV (available at SMO)
3 g | LAB USE
Bullding". MO242 Room g8 Y o |__ Container : 2 o
Sample No. - Fraction ER Sample ID or '9% 0 Date/Time CE"E Preser- §§E E > Parameter & Method tab
Sampie Location Detail ag g Colected | = | Type | Volume | vative A Requested Saroel

. 041289-004 ER-1265-MO242-DF 1-BH3-5-5 5 N/A /zﬁi aQPid S G 125mi 4aC G SA RCRA Met, HE(8330) o
. 041290-004 ER-1285-M0242-DF { -BH3-10-§ 10 N/A /mm s G 125ml 4c G SA RCRA Met, HE(8330) o

. Orliginal To Accompany Samples, 1% Copy To Accompany Samples, 2" Copy SMO Suspense Copy - 3" Copy Fileldr {Pink)
y Laboratory Copy (White) Return to SMQ (Blue) (Yellow)






SAMPLE FINDINGS SUMMARY

siei__MoN_ER_SEPTIC TANKS
AR'COC:__opsaD évo¢2qg oS0 Daa Classification: IANOr acs

Sample’ Dv
Fraction No. Analyvsis Qualifiefs Comments

Epotparir—oes | O I B B

(¢ |
1Ay -moT T - U o tf g Ostecteon Lus
DF(-8 A"/ )J*if i 0. 595 mg /kq
£l —129y-moz3l- NS st O F ariti—
Oﬁ’f 6 , 6‘4- &H’S ) rarilons (67. g~ /;/) MmIo Y (57-/71)
[ : [Nt widr S5 Awwirters—sletoetmol—a~
2

“é g Al eheler—EER{r—r9)

_ , CRPL SR D —FoF—laf |
A p—fbrgfr‘g‘f"“ A = |
it —

Sample No./Fraction No. - This value is located on the Chain of Custody in the ER Sample Id field.-

Analysis-- Use valid test methods provided below or if the result applies te an individual analvte within a test method.
use the CAS number from the analyrical data sheet.

DV Qualifiers - The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list.

Comments - This is only to be used if a comment associated with the qualifier is not appropriate. needs modificarion
because of an unusual circumstance. or additional clarification is warranted.

Test Methods - Anions_CE, EPA6010. EPA6020. EPA7470/1, EPABQ15B. EPAS081. EPA3260. EPAS260-M3.
EPA8270. HACH_ALK. HAC 102, HACH. NO3. MEKC_HE, PCBRISC

Reviewed by:




List of Data Qualifiers used in Data Validation and Associated Comment Responses
Qualifier- Comment

A Laboratory accuracy and/or bias measurements for the associated Laburalory
Control Sample {L.CS) do not meet acceptance criteria

Al ' Laboratory accuracy andfor bxas measurements for the associated Surrogate
Spike do not meet acceptance criteria.
AZ [_.aboratory accuracy and/or bias measurements for the assoclaxcd Matrix Spike
' (MS}) do not mest acceptancc criteria.

B o - Analyte present in laboratory method blank

BI- ' Analyte presentin trip blank.

B2 | _ Analyte present in equipment blank. .

B3 | | Analy:te present in coﬁtinuing calibration blankf

T * The associated value is an estimated guantity. (Note: this qualifier may beused

in conjunction with other quahﬁers (e, AJ)

n " The method requirements for sample preservationftemperature were pot met for
the sample analysis. The associated value is an estimated quantity,

1z " The holding time was exceeded for the associated sample analysis. The
associated value is an estimated quantity.

P : : Laboratory precision measurements for the Laboratory Control
Sample and duplicate (LCS/LCSD) de not meet acceptance criteria,

Pi : Laboralory precision measurements fbr the Matrix Spike Sample and
associated duplicate (MS/MSD) do not meet accepiance critetia.

P2 _ . Insufficiemt quality control data to determine laborﬁtory precision.

Q Quanitation limit reported does not meet Datz Quality Objective {DQO)

. requirements. . . )
R . . .. The data are unusable for their intended putpose {Note: Analyte may or may not

be prcsent )

u The analyte is a common laboratory contaminant. The assoclated result is less
than ten times the concentration in any blank.

Ul The analyte was also detected in a blank. The associated result is less than five
tines the concentration m any blank.

ur The analyte was analyzed for but was not detected. The associated value is an
estimate and may be inaccurate or imprecise. '

* This 1s not a definitive list. Other qualifiers are potentially available, see TOP 94-03. Notify Tina
Sanchez to revise list. Updated:March 160, 1998



TOP 94.063

Rev. D
Altachment G
Page 35 of 115
July 1854
INORGANIC DATA ASSESSMENT SUMMARY FORM
{Data Verification/Validation Level 3—DV3)
Page 1 of 16
SITE OR PROJECT _ Nont ER S£PTiC TANES caseno._ 7223 RFoe
ANALYTICAL LABORATORY & £42 SAMPLE IDS
LABORATORY REPORT # 807247 A, 4,C, Aecec s  Loo $00
TASK LEADER A Koy satl oo 429
NO. OF SAMPLES 14 soils. G0 570
DATA ASSESSMENT SUMMARY /4
_ ICP AA MERCURY CYANIDE
1. HOLDING TIMES -V MDA v I
2. CALIBRATIONS v \ s 1
3. BLANKS e _/
4. . I1CS Le
5. LCS < p [
8. DUPLICATE ANALYSIS -
7. MATRIX SPIKE v J/
8. MSA
e,  SEZRIAL DILUTION v Y,
19. SAMPLE VERIFICATION P
1. OTHER QC , S /
12.  OVERALL ASSESSMENT v 7

¥ {check mark) — Acceptable
Other — Qualified: J - Estimate
‘ UJ - Undetected, estimated
R - Unusable (analyte may or may not be present)

ACTION ITEMS:  A/OW P

AREAS OF CONCERN: _ MOWL — Evcept ekl Za;.s: —> B Aetertef
S/  Amonts . of .-tn-'&n‘r—m Bl ~ Does N :s/<M44"6a-—'/QJ
/M,a.wf datr. , Case pareatire sot Lesporrted ég nfzf it B r%ﬁr/- 2

f/!ﬁ/.g/ /U/'WJ- ot—// LC’S/LCI% PRV
sl

REVIEWED BY: p BM o Flrn on gparcalice fender

: A nted fo .S’/af—"rf Ty pare ,yc»/nvébe -
DATE REVIEWED: ___ /2/25/%8 47

AL2-84 WP SNL:SOP3043C R1



TOP 94-03

Rev. 0
Attachment C
Page 36 of 115
July 1994
INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Leve! 3—DV3)
' : ’ Page of 16
ACTION ITEMS: ,
/
/
/
/
/
/
/
/
/

AREAS OF CONCERN: ' \/

- L/

WX
v/
./
/
/
/
/-
/
VA
OVERALL DATA QUALITY ASS?AAENT
7
/.
/
/
7
7-
/
/ )
/
7

Reviewed By: /@ W Date: /7-/ 2‘7/ Z5

AL2-94, WP/SNL:SOP3044C Rt




TOP 94-03-
Fev. 0
Aliachment C
Page 37 of 115
July 1654

INORGANIC DATA ASSESSMENT SUMMARY FORM

1.0 HOLDING TIMES

List holding time criteria used to evaluate samples, indicating which samples exceed the holding time.

time begins with validated lime of sample collection.

(Data Verification/Validation Level 3—DV3)

Page 3 of 16

Holding Days Halding Acti
Time Time was
Parameter | Criteria Sample 1D ‘Exceeded
l N
L NS
l {0 v
| f o AT
| \ i {lV
l ' !
|

>

AN
A . i
Wers the correct preservatives used?” Yes ] No [

List below samples that were i

rrectly preserved.

Sampie No.

Type of Samples

Deficiency

Action -

/

Raviewed By: M‘ Dats: /-/‘-/}7/ 58

ALZ-52 WPR/SNL:SOP3044C.R1




TOP 54-03
HRev. 0
Arachment C
Page 38 of 115
July 1894

INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data VenficatlonNahdatlon Level 3—DV3)
Page 4 of 16

2.0 INSTRUMENT CALIBRATION
2.1 Percent Recovery Criteria

Indicate YRecovery {%:R} criteria used to evaluate cahbranon stanc:»rds
Metals:
MercuryE
Cyanide:
Other.

List below the analytes which did not meet %R crteria for initial anc¢ continuing calibration standards:

Icvicey | |
Analysis Date # Analyte %R , Aztion Sampiles Aflected
T)s/eg tev il | cadmivir | wz-d | J O4/e47/- 663
| cHAgmivm- | Jio-d | J |
| | LeAaD | 112 | J |
v | ¥ | selivioe. luor | J { 7
| | '

2.2 Analytical Sequence

Did,the laboratory use the proper number of standards for calibration as describad in the EPA mathod? ~ Yes

E’( No [

Have initial calibrations been periormed at the begmnmg of each ar.ulyszs and at the frequency indicaled byihe
EPA method? Yes No ] : :

Have continuing calibration s{andards been analyzed at the beginning of sample analysis and at a minimum
frequency indicated by the EPA method and at the end of the analysis sequenca?  Yes m/ No [3

tf no fer any of the above, outfine deviations and actions taken befow:

Reviewed By:

Date: /A'A?- 7%5’ 5.

ALZ-M WP/SNL:SOP3044C R1
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TOP 54-03
Fay. 0
Atachment C
Fage 39 of 115

July 1994
INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—DVJ) ‘

' Page 5 of 16
Were the correlation coefficients for the calibration curves for AA, Hg, CN, and %&r spectrophotometric
methods 20.9957 (Check calcutations performed for calibration curves.) Yes No ]
i no, list:

¥
l Date Analyte Coefficient Action | Samples d |
- - g

l , £ et A |
| met ] :
|

I

I

I
I
|
1

Check for transcripfion and calculation errors involving calibration summary forms and raw caia. Briefly
summarize errors and 2ssociated actions when data qually might have been affected.

3.0 BLANK ANALYSIS

3.1 initial and Continuing Catibration Blanks

Have Initial and
method? Yes

ntinuing Calibration Blanks {ICB/CCB) been analyzed at the frequancy required in the EPA

No []

If no, summarize proeblems and resolutions in the narrative report.

List analytes datected in IC8 and CCBs beiow:

NOTE: For soil samples, convert blank values to mg/kg using digestion weights and volumes.

Required.
Arialysis Date | ICB/CCE No., Analyte _ Conc, Detection Limits Action Levs] Samples Affected
25158 ljedl jasid Heg ogt| N | o4 1671 -003
: cesi o34 [/ H 25/ 0. |
cedz  \da, Cu Pt kn/a5/so/0-t |
477, (4 b.s !
by Bp, P so/5o |
- cedn &a €0 ‘17
Cediz- AS > J—:
Ceird se 50 :
Reviswed By: , 2 Date: 2/, .L‘}'/ 58

ALZ-54 WPISNLISOP3044C R
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TOP 94-03
Fev. 0
Anrachment C
Fage 40 of 115
July 1984

INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—DV3) v
rage 6 of 16

3.2 Method Blank

Was one method blank analyzed fof:

Each of 20 samples? Yes Er No [
Each digestion batch? Yes No (J
Each matrix type? Yes E] No [}

Both AA and ICP when both are used for the same analyte? Yes O
. or ‘ . '

At the fraquency indicated in the EPA method or QAPP? Yes 4" No

No [ Mot Afplicable

NOTE: Method blank is the same as the calibration blank for mércury and for wet chemistry anziysis.

List analytes detected in method blank samples below. NGTz: For soil samples, be sure to cziculate blank
values using digestion weights and volumes. o

Freparation Analyte .Conc.. Required. Action'Level
- Datz Detection - :
| Limits _ - Samples Affscted
| 7/15/95 | LeaP  |oo?sd] 4z 7432 - | | o4htaz/-003
| s | Sitver.  looltez] .7 | 24beto - 22-¢ |

I

|

Is concentration in the method blank belowthe‘d’eteclion limit? Yes M No O

Affected samples:

Reviewed By:

Z-5SMWPISNL:SOP3044C R

- Date: /2/)' 7/;/,
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TOP 84.53

Fev. O
Atachment C
rFage 41 of 115
July 1854
. INORGANIC DATA ASS_ESSMENT SUMMARY FORM
(Data Verification/Validation Level 3-—DV3)

Page 7 of 16
3.3 Field/Rinse/Equipment Blanks ‘

Was a field/equipment blank analyzed as required by the EPA method or QAPP? Yes O Nog

List below analytes detected in the field blanks. NOTE: For soit samples. calculate blank values using
digestion weights and volumes. _ '

. . Required : ‘ o
Collection : . Detection S '
Action Level

Datz Blank 10 Analyte Cone. |  Limits

T B A R
M |

4.0 ICP INTERFERENCE CHECK SAMPLE ANALYSIS

Was an ICP interference check sampie {ICS) analyzed at the beginning and end of a run or at least twice every
8 hours? (Not required for Ca, Mo, K, and Na) Yes[®  nNo [ ‘

Samples affected:

"Are the values of the ICS for solution ABrwithin 80-120%R7? Yes (B/ No D

it no, is the concentration of Al, Ca, Fe, or Mg lower than in ICS? Yes [  No [ Ma-
—

Reviswed By: M Date: /ﬂ-/ au/qg

ALZ- 2L WP SNL:SOP3I044C Rt




TOP 94-03

Rev. 0
Attachment C
Page 42 ol 115
July 1994

INORGANIC DATA ASSESSMENT SUMMARY FORM
' (Data Verification/Validation Level 3—~DV3)
o ' Page 8 of 1§

If no, list below all analytes which did not meet %R criteria and in which the concentration of Al, Ca, Fe, or Mg
is higher than in the ICS:

r

Date Analyte %R Action Samples Affected -

—

=

I , |

T ] T

Are any results > 101 for those anafytes which are not prasent in the ICS solution A? Yes 0 ne O

if yes, results >2 (absolute value of the IDL) indicate either a positive or negative interferance and must bs
qualified. '

"Samples affsctad:

Cheek for transcriptioncalculation errors. Briefly summirize errors and associated actions when data quality ‘
might have been affected.

5.0 LABORATORY CONTROL SAMPLES (LCS)

Was an LCS:anaIyzed 'at required frequency? Yes E{ No 3 -

Samples atfected:

Reviewed By: _, . Date: . / ,Lq[?,‘g

AL2-24/WP/SNL:SCP3044C R
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TOP 64.03
fRev. 0
Attachmant C
Fage 43 ol 115
July 19%4

INORGANIC DATA ASSESSMENT SUMMARY FORM
{Data Verification/Validation Level 3—DV3)

Page 9 of 15

List below any LCS recoveries not within fimits.

Preparation '
Date Analyte %8 Action Sample cted

/

{ //fa *
ot
| —‘.vk/U/
| 5

|
~— —
|

e | e | e | e | e

6.0 LABORATORY DUPLICATE ANALYSIS

Were iaboratory duplicates analyzed at required frequency? Yes T__Q/ No D

Samples aifected:

Was laboratory duplicate analysis performed on field or equipmant bianks? Yas 0 Noﬂ

Sampies afiected:

L]

Is any value for sample duplicate pair <PQL and the other value >10xPQL? Yes O No m

Samples affected:

Reviewad By: @W Date:, /02'/9"9/7’{

ALZ-23/ WP SNL:SOP3023C . R1



TOP 94.03
Rev, 0
Attachment C
Page 44 of 115
July 1994

INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—DV3)
Page 10 of 18

List below concentrations of any analyte that did not meet criteria for duplicate precision:

Sample Preparation 3 : Samples
D Matrix Cate " Analyte PQL | RPD Action Affected

Pﬂ‘ el

rc{fﬁ/'

A= ]
— |
]

I .
Check tor transcrrpnomcalculatlon errors. Briefly summarize emrors and associated actions ‘when data ouallky
might have bezn affecied.

|
|
|
N
|

I
|
I
!
|
|
|

7.0 FIELD DUPLICATE SAMPLE ANALYSIS

Were field dupucates coElected at the frequency indicated in the EPA method or QAP{P?

Yes & No

If yes, quality data associated only with the held duplicate pair. Calculate RPDs for. each analyte in wh;ch both
values are greater than the IDL.

Is any value for sample duplicate < practical quantitation imit (PQL) and other value >10xPQL? Yes 1 No E[

Date: / J-/ 4+ 7/ 8

Reviewed By:

ALZ.84 WPSNLSOP3041C R1
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TOP 9203
nev Q
Arachment C
Page 45 of 115
July 1954

INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—DV3)
Page 11 of 18

Samples affected:

List below the analytes that do not meet RPD or PQL criteria. Use the same criteria as those usad for
laboratory duplicate analysis or criteria specified in EPA method or sarnphng plan.

Collection f ! Szmples
' Sample ID |} Matrix Date RPD | Control Limit . - Agtion i Alfectad ™
(il - -y

L@F—"’WW Her5=13r ) 2 %, .

-

Check for transcription‘calculation errors. Bnefly summanze arrors an:! assocnatnd actuon; when caia quality
might have been affscts. . _ o

8.0 MATRIX SPIKE ANALYSIS

NOTE: This matrix spike is a predigestion/predistaliation spike.

Was a matrix spike prepared and anatyzed at the required frequency? Ye:vs.\ﬁ4 No [}

Reviewsd By: @W ‘ Date: /.;\/,_Lﬁ/?ﬂ

AL 2-24°WP SNL.SOP3043C.R1



TOP 94-03
Hev. O
Amachment C
Page 45 of 115
July 1954

. INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—DV3)
Page 12 of 16

Were malrix spikes performed at the concentrations specified by the EPA method? Yes ﬁ No [

Samples aftected: . ' -

Was matrix spike analysis performed on field or equipment blanks? Yes O wno M\

If equipment or field blanks are the only aqueous sampies. matrix spike analysis - may be parformed; however,

v

mairix spike sampies must be present for the other mutﬂCDS e
Samples atfected:
List beiow the %5 recoverizs for analytes that did not meat the criteria:
Preparation
Date Anaiylz %57 Aciion Samples Aliecied

(G7.0-131) /

I
|
|

2! :;Iég U BA dlfo.‘?
|
|

!

_ |

|

|

| | |
|

| ]
‘ .

i

Check for transcription/calculation errors. Also check to ensure matrix spike concentrations are not affected by
sample dilutions perormed. Y matrix spike concentrations are dilutad below or close to IDL. based on sample
ditions performed, use professional judgment in qualifying data. Ensure that the laboratory performed sample
dilutions only when necessary as indicated by QA/QC requitements. Briefly summarize errors and associated
actions when data quality might have been affected.

Reviewed By:

Date: /V'L/zl 7/ 75

ALZ-52'WP.SNL SOP3044C Rt



(33

TCP $4-03
Fev. 0
Atachment C
Page 47 of 115
July 1854

INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—0V3) ,
Page 13 of 16

NOTE: W preparation blank spikes are analyzed, evaluate recoveries. These recovefries can indicate whether
excursions in matrix spike recovery are caused by sample matrix effects or poor digestion efliciencies and/er
problems with matrix spike solutian. For example, § matrix spike recovery for sélenium is 0% and preparation
blank spike recovery for selenium is 92%, this may indicate sample matrix eftécts.

9.0 FURNACE ATOMIC ABSORPTION ANALYSIS ,J P<

Were duplicate injections present for each sample, including requir
doney? Yest1 No(d

QC analyses {not reguired f MSA is

Samples affected:

Wazre pasidigestion spikes analyzad for sampieg. including QC samples? Yas O No [J
Ware postdigestion spikes analyzad at thefequired concentration? Yas J wnofd

Samples affectad:

/
/

‘Was a dilution analyzed for samples with postdigestion éﬁikerec_overy <40%? Yes [} No [J

.Samples affected:

/
——

“MSA ysis (Method of Standard Additions)}—MSA is reguired when serial dilutions are not with = 10%. Was
MSA réquired for any sample but not performed? Yes 1  No [

fe MSA calculations outside the linear range of the calibration curve? Yes L] No [

Reviewsd By: QjM D:;xte: /4/L§/?g |

ALZ-64 WP SNLSOP3044C Ry



'\'\:

TOP 5403
Fev. 0
Arachment C
Page 48 of 115
July 1994

INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—DV3)
A : Page 14 of 16 °

NOTE: Ensure the spiking concentrations used for MSA analysis were at 50-100% and 150% of samble
concentration or absorbance. : . '

Samples affected:

10.0 SERIAL DILUTION ANALYSIS
NOTE: Seral dilution anatysis {ICP} is required only for initial concentrations egual to or greater than 10xIGL.

it appiicable. was a serial dilution performed for:

Each 20 sampies? Yesg No [

Each matrix type? Yes S Ne

Samples afiecied:

List below results which did not meet criteria of %D <10% for analyte concentrations greziar than 52xIDL
bafore dilution: . .

Analysis

Date Sampie 1D Analyle DL | %D Action . -| Samples Affected

ok T

L

/

Chezk for calculation errors and negative interferences.

Reviewed By: , _ Date: _ /}A(? / ?/

AL Z-32AVPSNLISOPII24C. 1
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TOP 94.G3
Rev. D
Attachment C
Fage 49 of 115
July 1994

INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Leve! 3—DV3)
' Page 15 of 16

11.0 SAMPLE RESULT VERIFICATION

11.1 Verification of Insttumental Parameters
Are instrument detection limits present and verified on a'quaﬁeriy basis? Yes [J No [J )j H‘
Are 1DLs present for each analyte and each instrument used? Yes B/ Ne []

Is the IDL greater than the required detection limits for any analyte? Yes O No E/
(11 IDL > required detecticn limits, flag values less than SxIDL)

Samples affected:

Are ICP Imterslement Correction Factors esiablished and verified znrually? Yas 0 No L] ﬂ/ A

Are IC? Linear Ranges sstablished.and verified quarterly? Yes O neld Mpe

i no for any of the above. review probléms and resolutions in-narrziive rapont.

11.2 Reporting Requirements

Were sample results reported down to the POL? Yes @/ No [

If no, indicate necessary cofrections.

Were sample results that were analyzed by ICP for Se., T1, As. or Fb at least SxIDL? Yes M No (3

Were sample weights, volumes, and dilutions taken into account when reporting sample results and detection

limits? Yes [3/ No [

Reviewed By: Date: //'-'-/ M/7 4

e
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TOP 34-03
Rev. 0
Attachment C
Page 50 of 115
July 1994

INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—DV3}
T : Page 16 of 16

It no for any of the above, sample results may be inaccurate. Note necessary changes and if errors are
present, request resubmittal of laboratory package.

Were any-sample results higher than the linear range of calibration curve and not subsequently reanalyzed at
the appropriate dilution? Yes [0 No [ ' '

Samples affected:

11.3 Sample Quantitation

Chack a minimum of 10% of positive sample results for transcription-caiculation errors. Summarize necsssary
corrections. i errors are large. request resubmittal of Izboratory packaga.

Comments:

DK~ dats s Good )/ huc e TAR]E-

Approved B);:‘.

Date:

“Task/Project Leader is responsible for approvat of data sat.

Reviewed By: ‘ Date: ___ /’L/az 7/9-5

AL 2-54. WP, SNL:SOP3044C.R1
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s Alntl ER SELTIC TANKS

‘.-\R‘COC: COYPL e 2F e S Da Classification: QQ (O [(‘); [CJ

Sample” bV
Fraction No. Analvsis Qualifters Comments o
O (w7 - 003 : |
/ " chiciosr-2d ) f/! <fo¥ {'3‘9qm ”2
W‘ 7 ] 8 7,70?5 ,”$'7Cim |
M p’_)_'/z_ ~12 7",‘2}‘7{—‘ I"'g"’?m
l . . =
%‘d—ﬂf@ 17 7o =97 er
—d 5 P )= T g
Throrro—a32——F 7 1-8-9,4,
Thyos iveow 234 7 -84
| A Thorive 2% /'/LH / ?W
U 235 Uh<sto— [-%-99
7 | /é{J 773

Sample No./Fraction No. - This value is located on the Chain of Custody in the ER Sample Id field.

Analvsis - Use valid test methods provided below or if the result applies to an individua! analvie within 2 test method.
use the CAS number from the analytical data sheet.

DV Qualifiers - The entry will be taken frorn the list of valid qualifiers and associated comments. If other qualifiers
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list. ‘

Comments - This is only 10 be used if 2 comment associated with the qualifier is not appropriate. needs modification
because of an unusual circumstance. or additional clarification is warranted.

Test Methods - Anions_CE, EPAG010. EPAG020, EPA7470°1, EPASO1SB. EPASO8!. EPAS60. EPAS260-M3. -
EPA8270, HAC HACH_ NO2, HACH_NO3. MEKC_KE. PCBRISC

Reviewed by:_ AL/M Date: /%Af/é/
o A ZL AT




Qualifier

A

Al o Wy

Asoa T

Bi
B2

B3

it

J2

P1

Ul

uJ

List of Data Qualifiers used in Data Validation and Associated Comment Responses
- Comment ' _

Laboratory accuracy and/or bias measurements for the associated Laboratory
Control Sample (L.CS) do not meet acccptance crileria.

Laboratory accuracy andJor blas measurements for the associated Surrogate
Spike do not meet acceptancc criteria.

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

Anélyw presenf in iaboratmy mcd:bd blank

Analyte present.in trip blank.

Analyte present in equipment blank.
Analyte present in coniinuin.gmcélirbratioﬂblank o

The associated value.is an estimated guantity. (anc this qualifier may be used

- in conjunction with other qualifiers (i.c., A,J)

The-method requirements for sample preservation/temperature were not met for
the sample analysis;' The associated value is an estimated quantity.

The holding t1me was excecded for the associated sample analys:s The
- associated valielis an eshmatcd quantity.

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

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

Insufficient quality contro! data to determine laboratory precision.

Quantitation limit reported does not meet Data Quality Objective (DQQ)
requirements, '

The data are unusable for their intended purpose (Note: Analyte may or may not
be present.)

Thc analyte is a common laboratory contaminant. The associated result is less
t.han ten times the concentration in any blank.

The analyte was alsc detected in a blank. The assoc1ated result is less than ﬁve
times the concentration in any b!ank

The analyte was analyzed for but was not detected. The assocmtod value is an
estimate and may be inaccurate or imprecise.

* This is not a definitive list. Other qualifiers are potentially available, see TOP 94.03. Noufy Tina

Sanchez to revise list.

Updated:March 1¢, 1998
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SENT BY:Xerox Telecepier 7021 ;12— 4-97 . 1:33PM :

ANALYTiCAL RADIOCHEMISTRY DATA VAL!DAT!C'N
CHECKLIST

15036825108~ 505 8B4 7689;#10

ProjectName  No/ ER SedTiC TANKS

Sita Name

Laboratory Name/Job No/Betch No. &y

/ GF¥072YT

Chain of Custody No, £OO Y00

Analysln Method E78 Q00 HASL Beo

Paramater List:

o 5?0

REVIEW ITEM

YES | NO | NA

A, HOLDING TIMES

comme'ms

1. Preparation and analysis holding times
rmet?

met ceitaria

(

checked?

2. Short-half life patarnotam ana.lyzad foreand ]

B. CALIBRATION VERIFICATION

v

F 3 vom

Prve e £ ""“"“‘)
i Lz *l«.w“" .

@ 238457 Sivaaka

1. Detectors numbared and documented?

MeT_  criterla

2. Fraquehcy: Dally v waekly
monthly ?

. OF

3. Acceptance crileria: Met?

C. LABORATORY CONTROL SAMPLES

material?

1. Standard: Independent, centified referenca .

a
MET oy TERA

|2 Frequency: Each batch?

[~ % Recovery 80-120% or ?

L. METHCD BLANK

‘q,.———"ﬂ—-_'

1. Frequency: Each batch?

2. Matrbe: Matrix specific?

3. Preparatien: Entire procedure?

4. Blanks show comtamination?

E. MATRIX 8PIKE

1. Frequency: Each batch?

met optenis

ltad

2. Matrhe: Matrix gpecific?

3. Preparation: Entire procedure?

7

4, % Recovery: 75-125% or

NEAA A

F. ANALYTICAL YIELDS/OTHER

1. Tracer. Correct type, recovery met?

Mt C2ivtenis

2, Ingrowth and/or decay: Corttect factore
applled?

3. Sollds donﬂty' Planchatte loading
1 <5 mg!cm ?

‘.

?_

DUPLICATE

et (i tenia

1. Typg Lab dr fleld?

2. Frequency: Each batch?

A. Matrix: Matrix specitic?
e — -

AN

ALAOS-ISWPALITCOTT ISP

—e

— e —————

—

31Q723.00:.01.000 ‘L‘(T‘ﬂ 111 7pm
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SENT BY:Xerox Telecopier 7021 12— 4-97 i 1:34PM ; 15036825709~ 505 B84 7839:3M

ANALYTICAL RADIOCHEMISTRY DATA VALIDATION
CHECKLIST (CONTINUED)

Projeot Neme A?m E. JEPTIC 7AMKS Site Namao -
Laborstory Name/Job NoJBatch No. &=/ / P£07 207 _ . |chain ot Custody No. &0OY00D
analysisMothod 220 Spp.0 S/ oo Paramater List: | Zaass0

B . REVIEW ITEM YES|NO | NA | = S, COMMENTS - L
-4, Preparation: Entira procedure? v
H. ANALYTE DETECTION SRR B et i tE T

1. Delaction fmit sample/batch specitic? v -

2. Errora evaluated? ' v ' ' ‘ N | L

3. False positivpeiagatives-syapacted? e

Faviewed by: W -. /)/‘L ?/63

ALIOD.SSWPALITCOTIS) 1 B-2 310723.005 D1.000 120477 12:17pm




L,
poo¥r?
(L0317

SAMPLE FINDINGS SUMMARY

swee_ MOM R Seliic ks

ARCOC:_

pv
Anahusis Qualifiers Comments

Sample’
Fraction Na.

39 /2370 Daw Classification: é?é’ssz'///d |

Pr—
%Y

Dt & Auerrasle

Sample No./Fraction Ne. - Thls »alue is logated on the Chain of Custody in the ER Sample [d field.

R P

Analysis - Lse valid test methods prov 1ded below or if the result apphes to an mdmdual anahte within a test method.
use the CAS number from the analvtical data sheet.

DV Qualifiers - The eniry will be taken from the list of valid qualifiers and associated comments. 1 other qualifiers
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list.

Comments - This is onlv to be used if 2 comment associated with the qualifier is not appropriate. needs modification
because of an unusual circumstance. or additional clarifi r:a:ion is warranted.”

-

Test Mﬂhods- Amons CE EPAGO10. EPAGO"O EPA7470/1, EPAR015B. EPA.SDSI EP-\S’GO EPAB260-M3.
EPA8270. HACH \HAC _‘ 2, HACH NOJ '\IE!\C HE. PCBR!SC

Tate: / ﬂl/ 42/?07

Wm ~8-99

Reviewed by:




List of Data Qualifiers used in Data Validation and Associated. Commem Responss
Qualifier - "Comment

A - Laboratory. accuracy and/or bias measurements for the assocxated Laboratory
- Comrol Sample (LCS) do not meet acceptance criteria: .

Al v Laboratm'y accuracy andlor bias measurements for the associated Sm-rogate
e ' Spike do'not meet acceptance criteria. ‘ Jhree -
S Laboratory accuracy andlor bias measurcmcms for the assocnawd Mamx Spike -
S (MS) do not meet acccptancc criteda, s
B coe Analytc—pmscm in laboratory method blank
Bl Ana]ylebfésantin fipblank. . JE T
B2 - - ~ Analyie pnesem in equipment blank. =
B3 .‘ , Analyte present in conﬂnumg calibration blank.
¥ ' The assomawd valuc is an estimated quantity. (Notc this quahﬁer may be used
_in con_)unctron with other qual:fiers G.e., A,J)
H - " The method reqmremcnts for sample prescwauon!wmperaturc were not met for
' the samplc amlyms, The assoclaled value i is an estimated quanmy
2 o _ The hoIdmg time was exceeded for the a,ssoclalcd. sample analysis. The ,
: associated value is an estimated quantity. ‘ :
P - ' Laboratory precision meas_uremehts for the Laboraldl"y Control
Sample and duplicate (LCS/LCSD) do not meet acceptance criteria.
- Pl : Laboratory precision measurements for the Matrix Spike Sample and
associated duphcatc (MSIMSD) do not meet acoeptance cntcna
| 7 ) ‘- . Insufficient quahty cantrol data o demrmme laboratory precision.
Q ' Quantitation hm:t reponed docs nol meet Data Quahty Objective (DQO)
' requuem;:ms :
R _ -+ Thedataare unusab]e for their intended purpose (Notc An:dyte may or may not
be prcscnt ) o S
U The analyle is a common laboratory comammant. The associated result is less
than ten times l;he conccntratmn in any blank S
Ul | .Thc analyte was also detccted ina blank The assocxated rcsult is lcss than ﬁve
- times lhe concenl:mhon in any blank ;
R o ‘ ' The analytc ‘was analyzed for but was riot dctccted Thc associated value isan

estimate and may be inaccurate or 1mprec:se

* This is not a definitive hst Other quahﬁers are potcnual]y available, see ¢ TOP 94—03 Nonfy Tina
‘Sanchcz to revise list. Updated:March 19, 1998



0P 5203

Fev. 0
Atachment C
Fage 95 of 115
July 1954
ORGANIC DATA ASSESSMENT SUMMARY FORM
" (Data Verification/Validation Levef 3 DV-3)
Fage 1 of 13
SITE OR PROJECT _Apal ER JepTic TAMK ~— SAMPLE IDS
ANALYTICAL LABORATORY _ &£ NO. OF SAMPLES /& Seils.
LASORATORY REPORT # _ 90724 F L —~ LD 4D o0 429
CASE NO. ZA23. 970 Goo S70
DATA ASSESSMENT SUMIMARY
Describe probiems gualificgtions below (Action ftems and Areas of Concarn)
) ' ' voC SVOC  FEST/FCB OTHER
1. HOLDING % e ALA A
TIMES/PRESEAVATION
2. GCMS3 INST. FERFORM. ol e
3. CALISRATIONS WINDOWS U W s
2 BLANKS Xonga Xbige
5.  SURRDGATZS v —
5 MATRIX SFIKE'DUP el &
7. LASORATORY CONTAOL e L
SAMPLES
8  INTESNAL STANDARDS e —
¢ COMPQUND e —
IDENTIFICATION
10. SYSTEM FERFORMANCE v i
1. OVERALL ASSESSMENT - ~

v {check mark} — Acceptable: Data had no problems or qualified due to minor problems

N - Data qualified due to major problems
_X - Problems, but do not affect data
Qualifiers: J - Estimate
UJ - Undetected, estimated

ACTION ITEMS:

= N7

Note _+o éf At er—

» Far Vec/svoc
AREAS OF CONCERN:  SmnefF

/aé/ &b s

| I si[wo‘ﬁcm‘r_} A i Pt Al

A — waeel ms Froww 124 /02—
Raviewad By:

Date: [ A 2 ‘Efé

ALZ-54 WP SNL:SOP3014 Ry

ASEl @ BL T aw mE

AN WED i peceptone



TGP 82-03 - . -
Rev. D

- Anachment C

Page 100 of 115

July 1854

ORGANIC DATA ASSESSMENT SUMMARY FO
(Data Verification/Validation Level 3 DV-3}

Page 2 of 18

PROJECT/TASK LEADER: PN ER S&PTIc TANES /R oy bl

ACTION ITEMS: : _ /

_/
/
_/
/
[
/
[/
/
ARZAS OF CONCERN: \ /
. - >{b
/
ol
W
/
/
)
l/y‘
7
_/ -
7 .
OVERALL DATA OUALy[ ASSESSMENT )6’2&6/79{’39 le
——f—
_/
7
/
/
/
va

Reviewed By: X 4
Date: - - 29 &
ALZ-54 WP SNLSOP3044C Ry '




OH‘GANIC DATA ASSESSMENT SUMMARY FORM

{Data Verification/Validation Level 3 DV-3}

1.0 HOLDING TIMES AND PRESERVATION
Indiczte the holding time criteria below that was used to evaluate the samplzs.

SW-346, 3rd. ed.
Cther:

TCP 54.C3 -
Fev. 0
Atachment C
Fage 1G1 of 113
July 1854

List bslow samples that were over holding time criteria.

H Sample D l VTSR l Daie Analyzsg / Action
l‘ l | al
| | AL
| | S
| | NS |
| | A% | _
; | Y A | |
| | A | H
NOTEZ: VTSR = Validated time of sampie receipf.
Were the correct preservatives used? Yé Ne [
List below samples that were incorrecs
Action

Sample No. ! /I‘ ype of Sampfe Deficiency

éyiewed By: QM /9—/1 7/53'




TCP 54.03

Fev. 0
Anachment C
Fage 102 0t 115
July 1854

ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3)
( ‘ , : Fage 4 of 18

2.0 GC/MS TUNING CRITERIA

'Has a GC/MS tuning p%rmance been analyzed for every twelve hours of sample analysis for gach GC/IMS

No LJ

instrument used? Yes
Was the cormrect standard (listed in the EPA Method) used? Yes [ﬁ No [
Haye the ion abuncance criteria been met for each tune? Yes é ~No O
NGTE: GC/MS zbundance criteria is specified by EPA method for GC/MS z;.r;aly;sis (EPA 8240A or EéTOA).

If no for zny of the above, list all the data associstad with the tune that either fziied criteriz or in which there
was no tuns. ) - ‘ L : .

Date:Tims ' I : Problem I Sampi2 Affected (Action) l,

Check for transcription'calculation errors. If errors are prasari. briefly summarize neszssary changss:

L

1s the spectra of the mass calibration acceptable? Yes E( No [

. . N
Reviewed By: M :
Date: /A 2% ZP | ,

A 923 WP SNLISOP3044C R



o
TOP 54.03
Fev. @
Atachment C
Page 103 of 115
July 1854

ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verilication/Validation Level 3 DV-3)
Page 5 of 13

3.0 GC INSTRUMENT PERFORMANCE. N K
3.1 DDT Retention Time |

's DOT retention time for packed columns >12 minutes {except for OV-1 &nd OV-101)?

ves [J No O

It no, list below tha DDT standarcs that tailed crteria:

n
Af

facted samplss and compounds:

/

/

3.2 Retention Time Windows

List balow compcunds that were not wihin the retantion timsa windows.

3
b ]

<

Reviewed By:M /Z/ﬁ/fﬁ/



-
-

TGP 54-03

Fev. 0
Atachment C
Fage 104 of 115
July 1964 -

ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3) '

3.3 DDT and Endrin Degradation

List below the standards that have a DDT or Endrin breakdown of >20% (or a combined br

Qf.

Date/Time ‘Standard 1D DDT/Endrin % Breakdown

| I Actic:):/ N Atfectzd Samplas. |
| L/ |
| |/
I |
| L
| |

|

——

/
/
a

I
I B

3.4 DA8C Reatention Time Check

Is the %D between EVAL A and each znalysis
limits (2% for packad column, 0.3% capillary

yYasJ  No D

_ Cate | , Sa;)p{elD
I |/

fuantitation and corfirmation) SEC ratention time within QC
<9.32 mm, and 1% {or megadorzi? : .

D3C %D Action !

e { |

Reviewed By: /@@W

Date: AR T ZF




TGP o403 ¢

-Rev 0
Atachment C
Page 105 of 115
July 1994
ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Veritication/Validation Level 3 DV-3)
Page 7 of 18
4.0 INITIAL CALIBRATICN
Has initial calibration been performed as required in the EFA method? Yes E( No []

Wera the correct number of standards used to calibrate the ins‘.mmem? Yes [ﬂ/ No D

For GC analyses of PCBs and Pesticides, did the laboratory follow the correct 72-hour sequence of analy5|s"‘

vas O No I /Vg_

List below compounds which did not meaat initia! calibration critaria cutlined by tha E=A method.

|
A
|
|

o instrument 1D } Dai2 | Compound l RFeuRSD l Acion l Samples Afected
VA ST lavey ™ penoleiy | qesn s /%0 o 1M TR
;l { l Lrncﬁfo{dfnﬁtﬂu&r)aﬁ' $9-393 | _ I/Vb?’oﬂ 7Cer ;l
: , lt‘»MA [ Kletol | S2.3(2 i v Tees w0 |
| | bty cutoride | 3992 | jon TEC WD |

| .|n~&+‘ty1ae ehlonda l o746l | |‘>"’ 7L 'UDI Jé

| ey aatate | 4938 | |abt onse 722 P

I lPro'p.'avH’ ' o1\ - % Ip,\l“f’d(..) Mo

: il ‘hz A bawed dql_of{ﬁwr 26. 724 ! low 722, MD
N ] -

N I R )

..., Check tor transcription/calcylation errors. i errors are presant, summarize nacessary corrections below:
. - v‘; .," ”

Feaviewed By: M

Date: 12 27 £

A AR O LEMDAN A~ D




T ICP %203
~ev. 0
Fuachment C
Fage 106 of 115
July 1654

[\ Y]

ORGANIC DATA ASSESSMENT SUMMARY FORM.
(Data Verification/Vakdation Level 3 DV-3)

5.0 CONT[NUING CALIBRATION

Page 8 of 18

Have confinuing calibration standards been analyzed al the frecusncy specmed in 1he EPA method?

Yes No D

List below all compounds which did not mest continuing calibration requirements.

3:3,d,€ckb‘fobt»zidfﬂ€ T 250

Reviewed By: /O W

Date: - /L 25 6;/

AL2- 9~WPSNL ‘SOP3044C.RY

. Samplas
Instrument |ID Date 4 Compound F\F Action ~ Alfected
} M502-1 |7/,17/7g EP\,’H!/JNG | [ 2.0 I L. O ﬁbﬂ?’d&} -NO {E HD 56}
| | |555(2-ch|o(e+L1,orkLﬂ- 202 | |ovree;  wP [p- <t
| gt | sna | AT
7CL - g .2c.2
! | Eﬁa:l'opkuw | ag.9 | |~ 7E [ Hp e
| l "1. M{#y’/ﬁ{ﬂfﬁ%b‘i 232 I l-f-—:??:f.a Wine : rra
| | ettt ass | perom 7|
e @ Bkl oYlo , : 3
t : I , aumdfm |o"'?' / I |"‘"1 TCL MNP §i77¢74
Check fpr trarscription-and calculation errors. If errors are fours. rigfly sumariza n2cessary corractions
bl | A4 _ ACewtaphe byl 22T on TCe MP 2p8-9e-g
- M#O[’l'éw/ 7-3'4 omrece VD sr2885
- MwP“-‘”kaw’f 23, ?- Tl [y Jor 553
py/én.z .;J'hl o TCe VD 129.00.0
V ! bewzofa) exthmcaned 22, ‘f con TEL AP <553
g J; chryseme T A & o Tee P Ligeen?
_ bew o lk) Fluvantbere  22.8 _ mTCe NP g 59
MSD 2. s 7-31- 98 Py;ﬁdi.«e ad.2 200 enN TEL, NO  sosed
3, _ Nitro . iwe 329 on TE= MO 73032
o - n %1.0 o T AD los .ol o
« P 36 Not osl TEL
[ ch NE . .
ezt oM TCe #P 5!



TCP 54.03 7
Fev. Q
Anachment C
Page 107 of 115
July 1594

. ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Leve! 3 DV-3)
Page 9 of 18

6.0 BLANK ANALYSES
6.1 Method/Reagent and Instrument Blanks

Has a methodreagent blank been analyzed for each set of samples or for every 20 samples of similar matrix,
whichever is more frequent? Yes B’ No [

Has an insirumant blank been analyzed at least once every tw='ve hours far eazh GC/MS sysizm usec?

vas{d oA

6.2 Field Rinsa'Equipment Blanks

Ara there field rinsasguipment blanks assoc'&azed with ezsch sampling dzy or a1 freguency spacified inthz
samaling plan. Yes O ~no™ Not- Sw&mitED wf &GLAoC

Lis boiow campounds lor which analv szs ware r2quesisd (hat wara detectad in any of the blanks analyzzd:
Conc. PQL mplss Aiscied 1
Dat Elank 1D Compound Uﬁt(k,t) { ) Actizn Lavel {Actiom
Ethyle
7/11/76 2evsB_ o= | 12 | sy | WD ot SAdE |

| |

|
|
|
|
L

|
|
a
| |
|
|
|

. | i ] o | e } i e ) ] o ————

|

|

l !

| l |
| |

| |

| |

PQL = Practical Quantitation Limit from EPA Method.

Reviewed By:
- Date:




TOP 54-C3

Rev. 0 -
Autachment C
Page 108 of 115
July 1954

ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Veritication/Validation Level 3 DV-3)

Page 10 of 18

Are there any TICs present in the blanks that are aiso present in the samples? Yes [ No [

It yes, list below.

7.0 SURROGATE RECOVERY

Were surrogate recoveries evaluated for each of the sampies analyzzd by GC or GC/MS?

vas 7 No 3

If surrogate standards other than thoss presented by SW-3245 are ussd, hist below with r

contror limits used to eveluate the percent recoveries.

Surrogat2 Comoound

Caniral Limits

gizrence 1o applicahie

List below the percant recoveries which did not mest either SW-82% critgria or criteria lisizd abave: .

+

Date

Sample 1D/Matrix

Surrogate
Compound

%8sz

Action

/

Reviewed By: ﬁ Q?W

Date:

fd ATG 24

AL 2-62 WP SNLISOPIOMC R -
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~ TOP 9203

Fev.0 :

. AtachmentC

“Page 108 of 115
July 1994

ORGANIC DATA ASSESSMENT SUMMARY FORM
"(Data Verilication/Validation Level 3 DV-3) ‘
P,age 11 of 13

If surrogate recovery was outside of control limits, were the samples or method blank reanalyzed?

ves[J noll /VA"
Are method blank surrogate recoveries outside of limits upon reznalysis? Yes O ~O 4 F}— '
Are franscription'czlculation ermors present? Yes T [B/

if ves. note niscessary carrections.

Reviewed By: M e

- Data: r/,_) Neg S ¢/




=

TOP 54.03

Fev. 0
Atacnment C
Page 110 of 115
July 1654

ORGANIC DATA ASSESSMENT SUMMARY FORM
... {Data Verification/Yalidation Level 3 DV-3)
e o ‘ Page 12 of 13

'8.0° MATRIX SPIKEMATRIX SPIKE DUPLICATE (MS/MSD) ANALYSIS

Were MS/MSDs analyzed at the frequency required by the EFA method bir'dAF]P tor each matrix ;f)‘lps?
Yes [Z( No [J '
List below % recoveries and RPDs of compounds which did nct meet criteria. Indicats on chart criteria used to
evzluate recoveries and RFDs. '

| e | “iec | _
Cae Samgle ID:Matrix | Compound RFD : Action _

B WY 52 el I

Reviewed By~ M

Date: A 2S5 PP , B S LI et P
‘ALZ-S4WPSNLSOPI0CR1 - ' T




~ TOP S4.03
rev. O
Atachment C
Page {11 0f 112
July 1954

ORGANIC DATA ASSESSMENT SUMMARY FORM
' {Data Vertlicatiocn/Validation Level 3 DV-3)
Pags 12 of 18

9.0 LABORATCRY CONTROL SAMPLE ANALYSIS

Have lzboratory control samples containing a represantative number of the compounds of interest besn
ana!y[:'ga at the irequenc; specified in the EPA method or QAPjP?

Yes

Evaluate percant racoveries basaed on contml limits eslab'-s‘wd in individual ZPA methods, or use esig=iished
lzbaratery control limits. List below racoveries of compouncs which did not meet criteria with referancs
control limits usad.

Cai= ] Compound |°.'=F~s-cl Cantrol Limis :--A_.c:icn | Samgizs Axzzied

| 7/27/58 |44 dicoro beoa | 47k | (28— 105) |~ p/D wi 5*4;4/9; —

| |

z |

| | . -
| | - | |

% | L |

Canrai Limd Seierzncs;

Evaluzie RFD basad on control limiis estghlishad in individusl =7 A mathads. or uss 2s:abiished lzboraias

comrol timits. List below racoveries of compounds which ¢id nol maet criteriz with refsrence to comral Imits
ussd.
Date Compound l SeRec Controt Limits Action amples Alizcted

|
: lnk‘ fft"/’/’// l

Controt Limit Referancs:

Reviewed By: *M

Date: ARG S5

A e omL AR emar A s o, -




TCF =203

Fev. 0
Anachment C
Fage 112 01 115
July 1834

ORGANIC DATA ASSESSMENT SUMMARY FORM

-{Data Verification/Validation Level 3 DV-3)

10.0 INTERNAL STANDARDS EVALUATION

Page 14 of 13

List beiow the internal standard areas of samples or blanks which did not meet criteria.

Date Sample \D Out

fccentable
Fange Acﬁ);n,

-

Irferna! l
N
|

[
|
-
|

ma”f/r

:t M’H/I/
| ,

;
| ]
] N

Arz rstgntion timas of the intzrnal standards within 30 szcands of the associatzd calicration siandarc?

Yas | No D

110 TARG:T COMPOUND LIST ANALYTES
11.1 GC'MS Analysas

APz ing reconsiructed ion chfemaiograms. th2 mass speoira
priricuts incluged?  Yas No (3

ls chromatogra'phic periormance acceptable with respect to:
Easzline .stébiiity? Yésﬁﬁ No,:D

Resalution? Yes d No [T

Pezk shape? Yes.Er N;) ] |

Fuli-scale graph (attenuation)? Yes E( No [

reviewed By:
ata: A 27 S

ALZ-EIWPSNL SOPI044C R

ior tha idantified compounds. 2nd the ¢a:z sysizm



-

~TOP Ge-03
Fev.-Q
Attachment C
Page 113 of 118
July 1534

ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3)
Pags 15 of 12

Other:

Is the RRT of each reported compound within the limis given in the method of the siandard RAT in the
cantinuing cafibration? Yes o [

Are all the ions present in the standard mass specirum at a relative intansity greater than 10% also present in
the mass specirum? Yes [B/ No O3

Dc sample and stancard relative intsnsitizs agree within 20%? Yas @/ No O

If no for any i ihe abave. incicaiz below preblems and cualificatizns made o dzia:

11.2 GC Analysas

Ara there any transcripticn calculation errors Sanwasn ths raw daiz 2nd the rzooring iorms?

vas [ No [

i y2s. review 21015 and necessary carraciions. below: if eors ars large, res:

mital of laboraiory packaas may
b2 nacassary. -

Are retention times of sample compdinds within the calculated rstantion time windows for both quantitation and

NOD

confirmation analysis? Yes
Was GC/MS conjirfation performed when raquired by the EPA mathod? Yes O ne(d

If no for afiy of the above. reject positive results except for retention time windows it associated standard
compdunds are similarly shifted. '

~ Reviewed By: M

Date: t 2 25 iﬁ




TOP 54-03

Fev. 0
Atachment C
Page 114 of 115
July 1994

Samptes affecied: .

(3

FPage 16 of 13

/

identification znd column periormancs.

12.0 FIELD DUPLICATE ANALYSIS

Wazra field dupiicatas submitied for snalysis? Yss CJ No [ﬁ

-
-

NOTZ: Due io the compiexities of CS pesticics analysis, each analvtical run should b2 reviswed to verily

it.yes. calculzi2 RPD and use prolessional jusament to datarming if ih2 datz nzads to be gqualified. List resuls

below.

Date Sample 1D Compound

Sample Duplicz:z

i
t
Result } Resull

gm0

/
e

1

o ‘
1 g !

L
wY 1

13.0 COMPOUND QUANTITATION/-REPORTED DETECTION LIMITS

Arg there any transcr ipﬁon@’c.}lwlaﬁon errors from raw data to reported resuls (check at least 10% of positive

results)? Yes[J  No

In addition, verify that the correct internal standard, quantitation ion. and RF\F were used to calculate the resutt

for a minimum of 10% of sample data.

Reviewed By:
-Date: 42 27 7

TALZ-%2 WPSNLISTPI0UMC Rl




I incammect quactitations are evideni. not2 carrections nacassary Leitw:

TGP 6253
-Fev. @
Attachmen: C
Page 115 of 115
July 1834

| ORGANIC DATA ASSESSMENT SUMMARY FORM
{(Data Verffication/Validation Level 3 DV-3)
Paze 17 of 13

13.1 Chromatogram Quaiity

Were baselines sizble? Yes E( No (]
Warz any negative peaks or unusua! peaks present? Yes O wns Et/

Werz early eluting peaks resolved 15 baseline? Yes lﬂ No []

Arg tha reguired guaniizion limits (Sstection fimils) adivsizd to refisc: sampls Zivtions and tor s2iis, sampiz

©14.0 TENTATIVELY IDENTIFIED COMPCOUNDS

Ars Tantatively Identitied Compouncs (TIC) properly idzntified with sz2n numbsr or ret2ntion time. estimatad

‘conczntration, and J qualifier? Yes Ej No [

v

Arg the mass spectra for TICs and associated "best maich” spacira included? Yes B/ No [

Arz any TCL compounds lisied as TIC compounds? Yes d No L&

Are s2ch of the icns present in the reference mass specira with a rsiative intensity arzater than 103 also

presznt in the sample mass spectrum? Yes No [
Reviswed By:
Datz: Sz 27 ¥

)

AL

-5 WP.SNL SOF3044C A1
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TCrF <-03

~av 0
Atachment C
Page 116 of 115
July 1854

ORGANIC DATA ASSESSMENT SUMMARY FORM
{Data VerificationvValidation Level 3 DV-3)
-Page 18 of 18

Do TIC and "test match” standard relative ion intensities agree within 20%? Yes IE/ NOVD

Comments -

Reviewed By: r,@;-_\ ‘W |
Dats: /229 5%

Approved By:*

Date

“Data packags must be approved by Project/Task Leader.

ALZ-4¢ WP SNL:SOF304C Rt



SMO ANALYTICAL DATA ROUTING FORM

Project Name:

Non-ER Septic Fields

" Records Center Code:

ER/ 1295/ DAT

Case No./Service Order: 7223.230 / CF0526

6133 /1147

7/8/98

EDD Req’d EDD Rec’d
YES NO YES NO

O @O
X O =0
KO @O

SNL Task Leader: ROYBAL Org/Mail Stop:
SMO Project Coordinator: SALMI Sample Ship Date:
Preliminary Final
ARCOC Lab Lab ID Received Received
600400 ‘GEL 9807247 8/10/98
600429 GEL 9807247 8/10/98
600510 GEL 9807247 8/10/98
- Date
Correction Requested Correction
from Lab: Request #:
Corrections Received: Requester:
Review Complete: - -\ 3- Signature:
Priority Data Faxed: Faxed To:
Preliminary Notification: Person Notified:
Final Transmittal: -\ = 9%

ER
Filed in Reeords-Eenter:

Comments:

Transmitted To: 5 o é S

Transmitted By: ES \e O\ CAQ

JJW)

/

J

Received (Records Center) By:




Project Leader SANDERS
AR/COC No. 600400/600425/600510
in the tables below, mark any information that is missing or incorrect and give an expfanalion.

1.0 _Analysis Request and Chain of Custody Record and Log-In Information

Contract Verification Review (CVR)

Project Name NON-ER SEPTIC FIELDS

Analytical Lab GEL

CVR.doc

Case No, 7223.230

SDG No. 9807247

Line Complete? Resolved?
No, ltem Yes | No If no, explain Yes No
1.1 All items an COC complete - data entry clerk initialed and dated | X
1.2 | Container type(s) correct for analyses requested X
1.3 | Sample volume adequate for # and types of analyses requested | X
1.4 | Preservative correct for analyses requested X
1.5 Custody records continuous and complete X
1.6 | Lab sample number(s) provided X
1.7 | Date samples received X
1.8 | Conditicn upon receipt information provided X
2,0 Analytical Laboratory Report
Line Complete? Resolved?
No, tem Yes | No If no, explain Yes No
2.1 Data reviewed, signature X
2.2 Method reference number(s) complete and correct X
2.3 QC analysis and acceptance limits provided (MB, LCS, LCD) X
2.4 Matrix spike/matrix Spike duplicate data provided(if requested) NA -
2.5 Detection Limits provided; PQL and MDL{or IDL) X
2.6 QC batch numbers provided X
2.7 Dilution Factors provided X
2.8 Data reported using correct sig. fig. (2 for org., 3 forinorg.) X
2.9 Rad analysis uncertainty ﬂowded {2 sigma error) X
2,10 | Narrative provided X
2.11 | TAT met X
2.12 | Hold times met X
2.13 | Were contractual qualifiers provided X
2.14 | All requested result data provided X




3.0 Data Quality Evaluation

CVR.doc

ltem Yes No If no, Sample |D No./Fraction{s) and Analysis
3.1)Reporting units appropriate for the matrix and meet contract specified or_ X
project-specific requirements? Inorganics and metals reported as ppm
(mglliter or mg/Kg). Units consistent between QC samples and sample
data.
3.2)Quantitation limit met for all samples? X
3.3)Accuracy . X
a) Laboratory control sample accuracy reported and met for all
samples?
b) Surrogate data reported and met for all organic samples analyzed by X
@ gas chromatography technique?
c) If requested, matrix spike recovery data reported and met . NA
3.4)Precision X
a) Laboratory control sample precision reported and met for ali
samples? For rad analysis, sample duplicate precision reported and
met.
b) (f requested, matrix spike duplicate RPD data reported and met. NA
3.5)Blank data X
a) Method or reagent blank data reported and met for all samples?
b) Sampling blank (e.g., field, trip, and equipment) data reported and NA
met?
3.6)Contractual qualifiers provided: *J"- estimated quantity; “B"-analyte found X
in method blank; "U"- analyte undetected (results are below the MDL or
L, {rad)); “H"-analysis done beyond the holding tims.
X

3.7)Narrative included, correct, and complete?




4.0 Data Quality Evaluation Continuation

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted.

CVR.doc

Sample/
Fraction No.

Analysis

Qualifiers

Comments

ey

Were deficiencies noted, @ Yes

Based on the review, this data package is complete,

If no, provide :

Reviewed by: _{ a2\ EQQ QA '._| P Date; 9-17-098 Closed by;

@No

nenconformance report or correction request number

and date correction request was submitted

Date:



§F 2001.0C (1067) lni;efnal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 1
Sparmades (5-97)issun Batch Ne. 1 ;s 2 SAR/MWR Na. / AR/COC- 600429

Depl. No./Mall Stop: 5133 MS-1147 7 | Conlract No.. AJ-2480A

Prolect/Task Manager: Mike Sanders Pep bl bl N b B L] Case No.: 72232

Project Name; 101 Non-ER Septic Flelds Lab contact Edle Kent!&03-556-8171 SMO Authorization

, Bill to: Sandia Naf

Record Center Code: ERII29S/DAT Lab Qestination. GEL Suppiier Services, Dent.

Logbook Ref, Ne.: SMO ConlacVPhone: Dopg Salmi/8dd-3410 P.O. Box 5800 MS 0154

Servica Order No.. 0528 Sand Repart to SMO: Suzl Montang

Location | TecnArea M R Refarance LOV (available at SMQ)
Bullding _MO231 Room £2 | 2 A Container 25yl & f&o 7047 Lhe e
Sample No, - . : ER Sample 1D or g,g & Date/Time EE Preser- EEE E’ﬁ. S:;'b
Fraction Sample Location Dalail & & 5 Callacted 2z Type Valume vative 3 Sg ar Parameter & Method Requested ,"'
(341308-002 ER-1295-MO231-0F1-BH1-88 S0 NA [ 8 AG 500ml 4c G 8A SVOCs (8270) Gross A/B
041309-002 ER-1295-MO231-DF1-BH1- e A 2ok J@ 5 | AG 500mi 4C G SA SVOCs (8270) Gross A/B
041310-002 | ER-1205-M0O231-DF1-BH2:5-8 5 N/A z’%@' 28 5 AG | So0ml 4C G SA SVOCs (8270) Gross A/B
041311-002 ER-1205-M0231-DF1-8H2-10-5 10 NA [ K AG 50ami 78 G 8A SVOCs (8270} Grass AB
0444702001 ER-1295-MOZ31-OF t-gya - 10 -50 | J0O N/A é 4 la3o] S AC 300mi 4C G DU VOCs (82680}
041471-003 ER-1295-MO231-DF1- g - 1o -SD | s A w, 5 AG it AC G (v ] S\VOC8270, HE 8330,
G Spec, RCRA Met+Zn,Cu

1 Speclal instructlons/QC Requlrements
EDD XYes [INo
Raw data package XYes [JNo

RMMA [Jyes XNo Ref. No.
Sample Disposal [ JRetumn to Client XDisposal by lab

Turnaround Time XNormal [[JRush Regquired Report Date

Mame Signgjure Init | Company/Organization/Phone
Sample Clos Calechis % G Abh [y Jag-%
Team NS SEANS : . IZA 1 ~
Membears P Plaasea list as separate report,
\. Relinquished by Dale 1':'»' E’ Time /4 &~ [ 4. Relinquishad by Org. Dale Time
7 Data (R Time ﬁ’is’"’ 4. Recaived by Org. Dats Tims
Tirrve ;Z3Q 5. Relinquished by Org. Date Time

¥ 1% Tima Q'L’D 5. Racalved by org. Date Tima

3. Relnquished by ' T Tats Time " 6. Reiinquished by Org. Date Time
3, Recalved by Crg. Date Tine ﬁ Raceives by Cieg. Date Time |
Original  To Accompany Samples, 1¥ Copy To Accompany Samptles, 2™ Copy SMO Suspense Copy 3™ copy Flald Copy (Pink)

Laboratory Copy (White) Return to SMO (Biue) {Yellow)



P 4
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SF 2001-COC (1097}

Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page } or 1 .
Buparisdes (S47) e Batch No. l/y& SARMR No. oy AR/COC- 600429
Dept. No/Mall Stop: B133 MS-1147 ¢ [:0al e T BT £ Contract No.: AJ-24B0A
Prelect/Task Manager: Mike Sanders " Case No: T223.230 -~ ;17
Project Name; 101 Non-ER Septic Flelds g::fg A&fﬁ"ﬂ" e eT—— L
Record Center Code: ER(M295/DAY Lab Destination: GEL , Supplier SQMG:S‘ Depl. ores /
Logbook Ref. No.. SMO Contact/Phone: Douqg Salmif844-3110 P.O. Bax 5800 MS 0154
Service Order No.. 0528 Send Report to SMO: Suzi Montano L
Location | Techarea I b Reference LOV (available at SMO)
Buiiding _M0231 Room ién"‘s' z . Container o So) LAB USE
Sample Na. - ER Sample IDor %,;:;l » Date/Time g'g 7 Presel- -EL?;;-EE E‘ §: s:r::[
Fraciion Sample Location Deth 3 3 B_il Caollected 3= Type Valume vative ﬁgg ,gk— Parameter & Mathod Requested .
N L
041308-0¢2 | ER-1285-MO231-DF1-BHI S syl nia TE AG | 5coml 4c G SA SVOCs (8270) Gross A/B
041309-002 | ER-1285-MQ231-DF1-BH1-T, 2l NA -,Z}ég. o S [Ac [ scom 4ac G SA | S8VOCs (8270) Gross A/B
041310-002 | ER-12065-MO231-DF1-BH25-8 S NA | e j1agl S [ AG | S00m | 4C G | SA | SVOCs (8270) Gross A/B
041311-002 ER-1295-M0231-DF1-BH2-10-5 10 N/A 5‘}345!’ FENE AG 500mi 4C e SA SVOCs (8270) Gross A/B
D44470-004 ER-1295-MO231-0OF1- 3“’;' 1o-s0 | 1o WA ‘7% A3o S AC 300ml 4z G DU | VOCs (8280) -
041471-003 | ER-1285-MO231-DF1-gf5 - 10 S0 /0 NA | e 13 3of S [AG [ IL 4c G DU [ SVOC8270, HE 8330,
o _ G Spec, RCRA Met+Zn,Cu |
e

RMMA [J¥es XNo_Ref. No.
Sample Disposal [_JReturn to Client XDisposal by lab

Special Instructions/QC Requirements i
EDD Xyes [OJNo
Raw data package XVYes [ 1Mo

Turnaround Time XNormal [JRush Required Report Date
Nama Signgture ., Init | Company/Orgadizatier/Phone
Sample LA Codech'S (L ¥ mrl - | AN [ Giar [8r-ai0
Team CHles SEfn A (- | e 613, /i~ ,
Members IS . i Please list as separale report. ; !
1. Relinguished b Org. &r/f Date 2/ /QP" Time / g 5/ J—’ [ 4. Refinquished by Org. Date Time
1. Recoiveddy’ . ;5 —7 Dale j/%k@.’/ Timo sy ¢~ | 4. Received by Org. Data Tima
/ Date 9 fA ['!Tima_' 1/ T | 5 Relinquished by “Org. Date Time

dhove B 3 " Date T Tima 5. Received by Org. Dats Time
3. Relinquizhed by Org. . Date Time 6. Relinquished by Org. Dats Time
3. Recaived by Org. Dala Time 5. Received by Org. Dale Time
Original  To Accompany Samples, 1 Copy To Accompany Samples, 2™ copy SMO Suspense Copy 3 Copy Field Copy (Pink)

Labaratory Capy {(White) Return to SMO (Blua)

(Yellow)



SF 2001-COC (10-97)

ANALYSIS REQUEST AND CHAIN OF CUSTODY

ﬂge"of'l

Internal Lab
Supacsades (6:97) iesue Batch No. 1 5‘/‘ ’Z SARMWR No. / AR/COC- [ 600510 l
Dept. No./Mall Stop: §133 MS-1147 ‘ KLY Contract No.: AJ-2480A
Project/Task Manager: Mike Sanders 1 : Case No: 7223.230 _.._; Z:
Project Name: 101 Non-ER Septic Flelds Lab Contact: Edie Kent/803-558-8171 glh{fg:‘\;;:zrll:arjznlonﬂaboratories + L
Record Center Coda: ER/1285/DAT Lab Destination: GEL Supplier Services, Dept.
Logbook Rel. No.: SMO Contact/Phone: Doug Salmi/844-3110 P.O. Box 5800 MS 0154
Service Order No.: 0526 Send Report to SMO: Suzi Montano ,
Location | Techarea _ M S os Reference LOV {available at SMO)
Building NW6584 Room g”s' |1 = o Container ‘ oS o LAB USE
Sample No, - ER Sample (D or %,-Ed & Date/Time E% Preser- "E-%E_ E';i o
Fraction Sample Location Detail el | & Collected 3= | Type | Volume valive 5%’ g g" Parameter & Method Requested ,E,P
— OB 0002 S4BT 2103 o RR 3 Ay E00m 4G @ S -Svoes{8 ross A/B
041506-002 | ER-1295-NW584-DF 1-BH3-5-5 5 NIA %ﬁa_e >%o AG | 500mi aC G SA SVOCs (8270) Gross A/B
041507-002 | ER-1295-NW8584-DF1-BH3-10-5 [ 10 N/A Z ﬁ? oPw | S AG | 500ml 4G G SA SVOCs (8270) Gross A/B

RMMA [JYes XNo Ref. No.

Sample Disposal ﬁReturn to Client

XDisposal by lab

Turnaround Time XNormal [ JRush Reguired Report Date

Speclal Instructions/QC Requirements
EDD XYes {Neo
Raw data package XYes [JNo

Name Signature init Company/drgér:izétiomPhane
Sample Tchas Gledl's (L. L COTADM fo131 RGI-3166
Team CHRLS SEtns e Lt BL (ot /Gt [ P ¥—I1 Y5
Members . Please Jist as separate report,
1. Relinquishad by (x”  Time /7 ¥ !" 4. Relinquished by Qrg. Date Time
Time LS 4, Recaived by Org. Dats Time
ime 7/ 2 5. Relinquished by Ory. Date Tima
v8d by Org. Time 5. Received by Org, Data Titne
3. Railnquished by Crg. Date Time 6. Relinquished by Org. Date Time
3. Received by Org. Date Time 6. Recaived by Org. Data Time

To Accoempany Samples,
Laboratory Copy (White)

Original

1" Copy To Accompany Samples,
Return to SMQ (Blue)

2" copy SMO Suspense Copy
(Yellow)

3" Gopy Field Copy (Pink)
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SF 2001-COC (10-67)

Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY page 1 of 1
Sigmrnnie (47 lnin B No. ) /4 SARMWRNo. ARICOC- | 600400 |
Dept. No./Mall Stop: 6133 MS-1147 S i Contract No.: AJ-2480A
Project/Task Manager: Mike Sanders 2 X | Case No.: 7223.230 M
Project Name: 101 Non-ER Septic Fields Lab Contact Edle Kenﬁ803.556-8171 SMO Authorization %
Rac:ord Genter Code: ER/1208/DAT Lab Destination: GEL, SL";;&::QS&W boratories /' {
Logbook Ref. No.: SMQ Contact/Phone: Doug Salmi/844-3110 P.O, Box 5800 MS 0154
1 Service Crder No.: 0526 Send Report to SMO: Suzi Montano '
Location | Techarea _ I Ll | Reference LOV (available at SMO)
Building_ MOZ42 Roam .E’f; < o |__Container oSl o LAB USE
Sample No. « ER Sample ID or g,ﬁ_ % . Date/Time E'ﬁ Preser- Eﬁég g § S:-’:‘:’I
Fraction Sample Location Detail a8 5 Collected 3= Type Volume vative 3 § g aF Parameter & Method Requested »
041285-002 | ER-1205MO242DF1BHISS 1§ | NA 7/;4@&/5 s |ac. [sooml |4c G | SA | SVOCs (8270) Gross AB L
041286-002 ' | ER-1295.M0242-DF1-8H1-10-S 10 N/A s AG 500mi 4C G SA SVOCs (8270) Gross AIB i
041287-002 | ER-1295-MO242-DF1-BH2-5-58 | & NIA | o p /:/0 Q) AG | 500ml 4C G SA SVOCs {8270) Gross A/lB |
041288-002 ER-1205-M0242-DF 1-BH2-10-§ 10 N/A ﬁ o755 | S AG S00mi 4C G SA SVOCs (8270) Gross AIB [
041289-002 ER-1295-MO242-DF{-BH3-5-5 5 N/A Y/fo' afse| S AG 500mi 4C G SA SVOCs (8270) Gross A/B Jiiiii
041290-002 | ER-1295-MOZ42-DF1-BH3-10-3 fhu NA | ¥l 08205 AG | so0omi 4C G SA SVOCs (8270) Gross A/B (i :

RMMA LJYes XNo Ref. No.

Special Instructions/QC Requuements

T : : 5 EDD XYes [JNo
Sample Disposal [JReturn 1o Client XDisposal by fab D ®8  EODXve pEkage <¥es (TN
Turnaround Time XNormal [ JRush Required Repoit Date {;ﬁ& rﬂ 8 Nalie
Name Signajure Init | Company/Qrga athn/Phone
Sample CHRe SEpkl % AV IV ST 7 A
Team rhsis Codechis b, ' (6 [ADm 7613 (881 -314p
Members . Please jist as 5oparate report.
1. Relinquished by - £ ” Org. & /3 / Date 2/7/9? Time m 5’ 4. Ralinquished by Org. Date Time
1. Racelved by Org. 7(:'£j? Date — r /{,ﬁ Time / j’ THE Racatved by Org. Date Time
Org. Date - !i /,  o» Time / /30 5. Relinquished by Org. Date Time
. s Y Cig. Date Time 5. Received by Org. Date Tima
3. Rehnquashed by Org. Date Time 6. Relinquished by OCrg. Date Tima
3. Racelved by Org. Date Time 6. Recelved by org. Date Time

Te Accompany Samples,
Laboratory Copy (White)

Original

1" Copy To Accompany Samples,
Return to SMO (Blue)

2" Copy SMGO Suspense Copy
{Yellow)

3" Copy Field Copy (Pink)






Records Center Code: ER/1295/DAT

SMO ANALYTICAL DATA ROUTING FORM

Project Name: Non-ER Septic Systems Case No./Service Order:  7223.230 / CF0686
SNL Task Leader: ROYBAL Org/Mail Stop: 6135/1089
SMO Project Coordinator: SALMI Sample Ship Date: 8/25/99
Preliminary Final EDD Reg’d EDD Rec’d
ARCOC Lab Lab ID Received Received YES NO YES NO
602764 GEL 9908965 9/27/99 (x| | | [x] ||
1) O]
L L
Bate
Correction Requested JO~ \3-‘3"% Correction
from Lab: SEF2 Request#: 2\™
Corrections Received: 10~ 2¢6- 99 Requester: Lo S g 0\ C ; Q.
" Review Complete: | & -\*-99 Signature: wS L Qe Ako.
Priority Data Faxed: Faxed To:
Preliminary Notification: Person Notified:
Final Transmittal: { ©-1%-Q Transmitted To:  S[o n A2 LS

Transmitted By: E a 5 oG 2 O
Filed in Records Cente lO-24- ag Filed By: Ralencio

Comments:

WP’@ 1N

1

“ ROV ¢ 1988 |

Received (Records Center) By:




Records Center Code: ER/1295/DAT

SMO ANALYTICAL DATA ROUTING FORM

Project Name: Non-ER Septic Systems Case No./Service Order:  7223.230 / CF0636
SNL Task Leader: ROYBAL Org/Mail Stop: 7 6135/ 1089
SMO Project Coordinator: SALMI Sample Ship Date: 8/25/99
Preliminary Final EDD Req’d EDD Rec’d
ARCOC Lab Lab ID Received Received YES NO YES NO
602764 GEL 9908965 9/27/99 Ix || | [x] ] |

L0 O L

11 O

Correction Requested ' }0?1"3-9@[ Correction 7
from Lab: SCr¥ Requesti 223\ ™
Corrections Received: 10~ 26-99 Requester: Pole v Q;_Q._
" Review Complete: |o- \>-Q9 Signature: wy , e M Onl
Priority Data Faxed: Faxed To:
Preliminary Notification: Person Notified:
Final Transmittal: { 0-1%=-AF Transmitted To: = So A2 S
Transmitted By: Palooce A 9
Filed in Records Cente [0-24-99 Filed By: Ralencio

Comments:

NEE PV

ROV 67 1999 |
Jlﬁ[ﬁ@i:uu‘._:}

- -

Received (Records Center) By:




Data Validation Qualifiers and Descriptive Flags*

Note: Qualifiers may be used in conjunction with descriptive flags [e.g., J, A, UJ, P, U, B].

Qualifiers
J

n

P

ur

Ui

R

Descriptive Flags
A

Al

Bi
B2

B3

131

Comment

The associated value is an estimated quantity.

The method requirements for sample preservation/temperature were not met for
the sample analysis. The associated value is an estimated quantity.

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

The analyte was analyzed for but was not detected. The associated value is an
estimate and may be inaccurate or imprecise.

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

The associated result is less than five times the concentration in any blank and
is determined to be non-detect.

The data are unusable for their intended purpose. 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
Contrel Sample and/or duplicate JLCS/LCSD) do not meet acceptance criteria.

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

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

Insufficient quality control data to determine laboratory accuracy.
Analyte present in laboratory method blank

Analyte present in trip blank.

Anglyte present in equipment blank,

Analyte present in calibration blank.

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

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

Insufficient quality control data to determine laboratory precision.

* This is not a definitive list. Other qualifiers are potentially available. Notify Tina Sanchez to revise

list.

Updated: September 14, 1999
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SAMPLE FINDINGS SUMMARY
Site: Adon~ER Septic S yStems

(EPA ﬂoaaA\
AR/COC: _ LOATI6Y Data Classification: I‘nbf‘t}c\ﬂ res ¥ Tasa
Sample/ DV
Fraction No. Analysis Qualifiers Comments

/\/O Da.‘\'a wel %uahﬁed v

Dok a are acaqojmue;

(RC |Meagures appear ‘o be a&e.gua{-e,.

Sample No./Fraction No. - This value is located on the Chain of Custody in the ER Sample Id field.

Analysis - Use valid test metheds provided below or if the result apphes to an individual analyte within a test method,
use the CAS number from the analytical data sheet.

DV Qualifiers - The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers
not on the list are needed, contact Tina Sanchez to coordinate adding them to the lList.

Comments - This is only to be used if a comment associated with the qualifier is not appropriate, needs modification
because of an unusual circumstance, or additional clarification is warranted,

Test Methods - Anions_CE, EPA6010, EPA6020, EPA7470/1, EPASC15B, EPA8G81, EPA8260, EPA8260-M3,
EPA8270, HACH_ALK, HACH_NO2, HACH_NO3, MEKC_HE, PCBRISC '

Reviewed by, —o2re oo STl ez Date P 1

B-2




MEMORANDUM

DATE: December 6, 1999
TO: File
FROM: Kenneth Salaz tAS

SUBJECT: Organic Data Review and Validation

Non-ER Septic Systems, ARCOC #602764,
Project/Task No. 7223.02.02.01

See the attached Data Assessment Summary Forms for supporting documentation on
the data review and validation.

Summary

All samples were prepared and analyzed with accepted procedures and specified
methods: EPA8260A {VOCs) and EPAB08B2 (PCBs). Problems were identified with
the data package that result in the qualification of data.

1. VOC Analysis: The initial calibration response factor (RF) of trichloroethene was
less than (<) the required minimum. The associated results of samples 9908965-
01, -03, -05, -07, -09, -11, -13, -15, -17, -19, -21, and -25 were non-detect (ND)
and will be qualified “UJ.” The continuing calibration verification {CCV) percent
difference (%D) of 2-butanone was greater than {>} 40%. The associated resulits
of samples -05, -09, -11, -15, -17, -21, and -25 were positive and will be qualified
“3." The associated resuits of samples -01, -03, -07, -13, and -19 were ND and
will be qualified “UJ.” Carbon disutfide had a CCV %D >20%. The associated
result of sample -09 was positive and will be qualified “J.”

2. VOC Analysis: In the method blank, methylene chloride was detected. The
associated results of samples 9908965-03 and -17 were positive, < 10X the blank
concentration, > the reporting limit (RL}, and will be qualified “7.8U,B” and
“7.3U,B," respectively. The associated results of samples -05, -07, -09, -11, -13,
-15, -19, -21, and -25 were < the RL and will be qualified “5U,B.”

3. PCB Analysis: The surrogate percent recovery {%REC) for sampie 9908965-20
was < QC limits. The sample results were ND and will be qualified “UJ,A1.”

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



Holding Times

VOC Analysis: Al samples were analyzed within the prescribed hotding times.
PCB Analysis: All samples were analyzed within the prescribed helding times
except the following. Sample 9908965-20 was re-extracted 1 day beyond the
holding time as a result of an initial QC failure. However, the recoveries from the

reanalysis were similar to the original, and the original results were reported. Thus,
no data were qualified.

Calibration

VOC Analysis: The initial and continuing calibrations met QC acceptance criteria
except as noted above in the summary section and the following., Chloromethane,
bromomethane, chloroethane, acetone, 1,2-dichloroethane, 2-hexanone, trans-1,3-
dichloropropene, 4-methyl-2-pentanone, and vinyl acetate had CCV %Ds outside QC
limits. However, all associated sample results were ND. Thus, no data were
gualified.

PCB Analysis: The initial and continuing calibrations met QC acceptance criteria. v

Blanks

VOC Analysis: No target analytes were detected in the method blanks except as
noted above in the summary section,

PCB Analysis: No target analytes were detected in the method blanks.
Surrogates
VOC Analysis: The surrogate %RECs met QC acceptance criteria.

PCB Analysis: The surrogate %RECs met QC acceptance criteria except as noted
above in the summary section.

Internal Standards (ISs}
VOC Anaiysis: The IS areas and retention times (RTs) met QC acceptance criteria.
PCB Analysis: No internal standards were required for this method.

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

VOC Analysis: The MS/MSD met QC acceptance criteria.

PCB Analysis: The MS/MSD met QC acceptance criteria except for the following.
The MSD relative percent difference (RPD} of Aroclor-1280 was > QC limits.
However, the MS/MSD %RECs met QC acceptance criteria. Thus, no data were
qualified.



Data Validation Summary

Site/Project: Hon- ER &pi&. 5&;2 tess Project/Task #: 7223.02.02.01 # of Samples: ot Matrix: _Soi | }
ARICOCH __ 602T76Y Laboratory Sample s:  FICYE G685 « 01 Hvw =20
Laboratory: G EL
Laboratory Report #: 940 8‘1 bs
Organics
Other
(¢rén)
1. Holding Times/Preservation jl/A \/
2. Calibrations \/
3, Method Blanks v
4. MS/MSD v,
5. Laboratory Control Samples \/
6. Replicates NA.
7. Surrogates /1/ A
8. Internal Standards ;
p—-- : i
9. TCL Compound Identification ey
10, ICP Interference Check Sample
11 ICP Serial Dilution
12 Carrier/Chemical Tracer T
Recoverics pan
13. Other QC NA /UA J J{ N A .
1= Estimated Check (V) = Acceptable
1 = Not Detecled Shaded Cells = Not Applicable (also “NA™)
{14 =  Nol Detected, Estimated NP = Not Provided .
R = {nusable Othes Reviewed By: === == CZ‘% __ Dawe: /fR2/8/%5
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site/Project; M- ER Sepbic Syskems ARKCOU #;

Volatile Organics (SW 846 Method 8260)

£02744

Laboratory: G E(

Methods:

Epa 83E0A

Laboratory Report #; 990

§¥765

Page i of 2

# of Samples: i Matrix: SO"‘
Laboratory Sample Ds: __ TIOR8 45~ OL02-05-07 09 ~1 13,715 171924 =3f
Batch#s: _ |5 7266

gt Ehlsride:

Chlorosthane

methylene chloride (10xblk) |

acatone(10:b1K)

carbon disulfide

| i

2 1, 1, l-!nchlomdhane

25 tﬁrbonleln:lﬂoﬁd B

2 Bromodlch!omncumne

2 :

2 cis-1 Jdldﬂorqnf

5 s rdehYorgethen

7" (122481 |Dibromochloromethans s

175603 |11 1uichl o

2. [71543:2 " Benzey

2 10061-02-6 trans-1 3-dichloropropenc Bv

2 [75-23-2 Bromoform V4

3 (108-10-1 _ ]4-methyl-2-pentanone V4

3 |591-78-6  2-hexanonc [va

3 - |127-184 i Tetrwehdardelhen

3 [79-34-5 1,1,2,2-tetrachlorosthane v

3 [108-88-3  jioluene(10xblk} 7

3 [108-90:7 5 |Chlsrobendene:

3 [100-41-4  |Ethylbenzene v

3 [100-42-5  |Styrene v

3 [1330-20.7 [xylenes(total) v
540-59:0 |12 dichlaraethylene(loln) ;1 Al R N S T
110-75-8  [2-chiloroethyl vinyl sther AM NA ALA ~ Ase | MA
108-05-4 | Viayl Arotale VAR FI%E Ve Vi 7

Comments: Nates: Shaded rows are RCRA compounds, LA = Nk Aff’- wble

ONo Lt or Tb sabrdied oa Pu COCLor Setd dup
(F MMeed Dot afplies bo Somples - O ad =17 oty (VY alis)
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GENERAL ENGINEERING LABORATORIES Eﬂmq
Meeting todav’s needs with u vision for tomorron.

October 21, 1999

Sandia National Laboratories

1515 Eubank SE

Albuquerque, New Mexico 87123

Attention: Suzi'Jensen, MS-1042, Org. 7578, Building T6/ Room 8

Re: ARCOC- 602764, SDG# 9908965  1i{ 5mt0) 19/21}8

Dear Ms. Jensen:

Enclosed is a revised “Data Qualifier Definition” section for Sample Delivery
Group (SDG) 9908965. This revised section includes pertinent comments addressing the
use of prep corrected detection limit values in the data package. Please replace the
existing “Data Qualifier Definition” section with the revised section. |

As always, General Engineering Laboratories, Inc. appreciates the opportunity to
provide you with analytical data. If you have additional questions concerning this
response or any other issue, please call me at (843) 556-8171 Extension 4410.

Yours very truly

i

Tristan L. Davis
Quality Assurance Officer

P O Box 36712 - (_?har]eston‘ SC 29417 « 2040 Savage Road » 29407

IRAY KR 21771 » BHaw ¢4 TAA 1170
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October 22, 1999 SN SO

Sandia National Laboratories

1515 Eubank SE

Albuquerque, New Mexico 87123

Attention: Suzi Jensen, MS-1042, Org. 7578, Building T¢/ Room 8

Re: ARCOC-602764, SDG# 9908965

Dear Ms. Jensen:

Enclosed is the response to correction request number 2177 submitted by Wendy
Palencia on October 13, 1999. The request involves samples from Chain of Custody
— (COC) 602764 and Sample Delivery Group (SDG) 9908965. The format for this
respense will be reiteration of the request followed by the appropriate laboratory
response. :

As always, General Engineering Laboratories, Inc. appreciates the opportunity to

provide you with analytical data. If you have additional questions concerning this
response or any other issue, please call me at (843) 556-8171 Extension 4410,

Yours very truly,

st 2 i

Tristan L. Davis
Quality Assurance Officer

fc: SNLS #2177

PO Box 30712 « Charleston, SC 29417 »2040 Savage Road » 29407
(843) 556-8171 +Fax {843)766-1178



SNLS #2177 Response

SNLS concern #1:

o Sample #9908965-20 for PCB analyses and samples #9908965-20 - 24, -26 for total
cyanide analyses were not listed in the analyiical case narratives.

GEL Response #1:

e The PCB and Total Cyanide case narratives have been revised to include the
missing cross-references. Copies of these revised pages are included with this
response.

SNLS concern #2:

o The re-extracted run for PCB sample #9908965-20 was reported instead of the
original run as indicated in the narrative,

GEL Response #2:

¢ The original analysis information has been re-entered into the LIMS system. A
copy of the revised certificate of analysis for the original analysis is included
with this response.

GENERAL ENGINEERING LABORATORIES

PG Box 30712 * Charleston, SC 29417 * 2040 Savage Road * 29407
RN3Y SS6-R171 * Fax (RAR) 76A-11TR



Palencia, Wendy J

From:
Sent:
To:

Cc:
Subject:

W]

amaiicomr10-13-88.doc

Palencia, Wendy J

Wednesday, October 13, 1999 10:19 AM
'Edie Kent'

"Tristan Davis'

Corrections for COC602764 / SDG9908965



Date: 10-13-99

No. of Pages:
Send to: Edie Kent From:  Wendy J. Palencia
Org/Company: GEL Org: 7578
Phone: (843) 556-8171 Phone:  (505) 844-3132
Correction Request
COC: 602764 SDG: 9908965 Tracking No: 2177 |

NOTE: Edie,

e Sample #9908965-20 for PCB analyses and samples #9808965-20-26
for total cyanide analyses were not listed in the analytical case narratives.
e The re-extracted run for PCB sampie #9908965-20 was reported instead

of the original run as indicated in the narrative.

Please make these corrections and resubmit the pages.
Thanks,

Wendy

Sandia National Laboratories
Sample Management Office
P.0O. Box 5800
Albuquerque, New Mexico 87185-1331



F;roiect Leader ROYBAL

EContract Verification Review {CVR)

Project Name NON-ER SEPTIC SYSTEMS Case No. 7223.230

AR/COC No. 602764 Analytical Lab GEL

SDG No. 9908965

in the tabies beiow, mark any information that is missing or incorrect and give an explanation.

1.0 Analysis Request and Chain of Custody Record and Log;ln Information

Line Complete? Resoived?

No. item Yes | No If no, explain Yes | No
1.1 All items on COC complele - data entry clerk initialed and dated X
1.2 Container type(s) correct for analyses requested X
1.3 Sample volume adequate for # and types of analyses requested X
1.4 Preservative correct for analyses requested X
1.5 Custody records continuous and complete X
1.8 Lab sample number(s) provided and SNL sample number(s) Cross X

referenced and-correct
1.7 Date samples received X
1.8 Condition upon receipt information provided X
2.0 Analytical Laboratory Report

Line Complete? : Resolved?

No. item Yes | No If no, explain Yes No
2.1 Data reviewed, signature X
2.2 Method reference number(s) compiele and correct X
2.3 QC analysis and acceptance limits provided (MB, LCS, Replicate) X
2.4 Matrix spike/matrix spike duplicate data provided(if requested) X
2.5 Detection limits provided; PQL and MDL{or 1DL), MDA and L, X
2.8 QC batch numbers provided X
2.7 Dilution factors provided and ali dilution levels reporied X
2.8 Data reported in appropriate units and using correct significant figures X
2.9 Radiochemistry analysis uncertainty (2 sigima errof) and tracer recovery | NA

(if applicable) reported
2.10 | Narrative provided X
2.11 TAT met X
2.12 | Hold times met X | PCB SAMPLE #9908965-20 RE-EXTRACTED X
- | QUTSIDE HOLDNG TIME

2.13 | Confractual qualifiers provided X
2.14 All requested result and TIC {if requested) data provided X




Contract Verification Review (Continued}

3.0 Data Quality Evaluation

Htem Yes | No If no, Sample ID No./Fraction(s) and Analysis

3.1 Are reporting units appropfiate for the matrix and meet contract specified or X
praject-specific requirements? Inorganics and metals reported as ppm (mg/liter
or mg/Kg)? Tritium reported in picocuries per liter with percent maisture for soil
samples? Units consistent between QC samples and sample data

3.2 Quantitation limit met for all samples ‘ X
3.3 Accuracy X
a) Laboratory control samples accuracy reported and met for all samples
b} Surrogate data reported and met for all organic samples analyzed by a gas ‘ X | SURROGATES QUTSIDE RECOVERY LIMITS FOR PCB
chromatography technigue _ SAMPLES #8908965-06, -14 & -20
¢) Matrix spike recovery data reported and met X .
3.4 Precision . X | RPD FOR CHROMIUM ABOVE ACCEPTANCE LIMITS
a) Replicate sample precision reporied and met for all morgamc and FOR SAMPLE #9908965-24DUP
radiochemistry samples
b} Matrix spike duplicate RPD dala reported and met for all organic samples X | RPDFOR PCB 12680 ABQVE ACCEPTANCE UMITS
3.5Blank dala ' X [ METHYLENE CHLORIDE DETECTED IN VOC METHOD
a) Method or reagent blank data reported and met for all samples BLANK
b) Sampling blank (e.g., field, trip, and equipment) data reported and met NA
3.6 Cantractual qualifiers provided: “J™- estimated quantity; “B"-analyte found X

in method blank above the MDL for arganic or above the PQL for inorganic; “U"-
analyte undetected (results are below the MDL, IDL, or MDA (radmchemlcal))

“H"nanalxms dane bexond the hoidmg time

3.7 Narrative addresses planchet flaming for gross alpha/beta NA

3.8 Narrative included, correct, and complete X | SEVERAL PCB & CYANIDE SAMPLES NOT LISTED IN
' CASE NARRATIVES

, 3.9 Second column confirmation data provided for methods 8330 (high explosives) X
' and pes!  1s/PCBs




Contract Verification Review (Continued)

4.0 Calibration and Validation Documentation

itermn Yes No Comments
4.1 GC/MS (8260, 8270, etc.)
a) 12-hour tune check provided X
b) Initial calibration provided X
¢) Continuing calibration provided X
d) Internal standard performance data provided X
e) Instrument run logs provided ' X

4.2 GC/HPLC (8330 and 8010 and 8081)

a) |Initial calibration provided o X
b) Continuing caiibration provided X
¢) Instrument run logs provided X

4.3 Inorganics (metals)

a) Initial calibration provided NA
h) Continuing calibration provided NA
c) ICP interference check sample data provided NA
d) ICP serial dilution provided NA
e) Instrument run logs provided : NA

4.4 Radiochemistry
L a) Instrument run logs provided NA




Contract Verification Review (Concluded)
5.0 Problem Resolution

Summarize the findings in the {able below. List only sam'ples/frabtions for which deficiencies have been noted.

Sample/Fraction No. ‘ Analysis - , Problems/Comments/Resolutions
0p08965-20 o 8082 NOT LISTED IN CASE NARRATIVE
98089865-20—28 . - 9012A NOT LISTED IN CASE NARRATIVE
Were deficiencies unresolved? ﬂ&es Q No
Based on the review, this data package is complete. ' 0 Yes mﬁo

If no, provide: nonconformance report or corection request number ___ 2177 and date correction request was submitted:___10-13-99

Reviewer bvr_\_-»}_iw Date: 10-13-99 Closed by:_ul;mmmte:_l__lé_??a “al =
! .
. !




Intarnsi Lab ANALYSIS REQUEST AND \...!AIN OF CUSTODY Pay L 2
Batch No. SARWR No. SMO Usé AR/COC 602764

Dept. No/Mai Stop: 61351147 IR Contract No..  AJ-2480A

Projec/Task Manager: NON-ER Segtic EywM Sanders [ : R Case No.: 722 ‘

Project Name: Non-ER Septic Systams Lab Contect: X ~ [sMO Authorizatjest’ 24

Record Center Code: ER/1Z9SDAT Lab Cestination: GEL B84 To: Sandin Na Labpfatories

Logbook Ref, No.: SMO Confaci/Phone: D Salmi 844-3110 Supplier Sarvices Depl.;

Service Crder No. CF 0688 Send Report ta SMO: S Jensen 844-3184 P 0. Box 5800 MS 0154

Location Tach Area : )

Bulding Ream Refarence LOV(avallable at SMO} LabUse

ER Ssmple 1D or Beginning | ER Site Dale/Time Sampie Comainet | Preses-| Colection [Sample | - Parameier & Method |Lab Sample
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RMMA Cl Yas BINo Ref. No, _ Specisl structions/QC Requirements

Ssmple Disposal (7] Retum tocmmby lab EDD Hfts Cino

Tumaround Time = Normal "L Rush Raw Data Package & Yes [ Ne

Required Report Date Vey § (268 Send Inlo {p Mike S
' Nameo ' " Signghwe |, Init | _Compady/Organizetion/Phone Ry érg@;:

Sample Margaret Senchez. 'M@ ZazfL |Weston/118/845.3267 _ QDI preg)

Team “1Gert-Quintsaa____|__. {I611 A3 9417 ’lhr;ﬂ 2 2060

Members L, ! P!ef;?c ":{'U'? w. »
{1 Relnquished by £}/ #2¢ Og. &7 P Oate r/;s ime ¢/ 2%  {4.Refnquished by Org. Date

1. Racaive Org. Oote #/Zx/PpTime #/Z & {4 Recaived by Org. Date Time
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3.Refinquished by Org. Date Time ' 6 Reloqtished by Og. - Date Time
3. Recelved by ' Org. Dale Time |6. Recelved by Oryg. Date Time
MITZY 415 |
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Analysis Request And Chain Of Custody (Continuation)

2_1.-

Al Page J o |
ARICQC

Froject Kame:  Non-ER Sypetic System Project/Task Manger: M Sanders Case No..7223.230
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Sampie No- ER Sample ID o Depth| ER Date/Time  [Sample] Container Preser- [Collection]{Sample: Parameter & Method Sample
Fraclion Sample Localion detail in FU |Site Na. Collected Matiix [Tyge Volume valivc‘ff. Methods [Type ARequested D
- -5 | ph by 3728 5 1AC 2omb b el R 19 A-| Voe
payzl2ys pflBu3-10~5  LofHlwla Liaawin ol 5 18c lzaall 3 W Gk 154 1ag o Qolr
198 -001 [ReSPINN ~nE1~0H1-5-5 | s iy A |ofadd Kozl s {4cinsnl[ 3 || G (54 [l0C
996/ - poz it S AW -DFL B -5-5 1sek [nld breyeqmml S UG boLdl Bllcr 4 w3 oN Ceph
9%l - notlies g4 M -DEL -8y i-40 =5 ljoriipl & PEo49q sitl s (ACH2S5 1] S GE |54 | yoe
A%l ~toohes oW e B 0.5 b elnld e mil s ldclsondl B gR 1sa 1rof  ON Copt
049963 0ot Pesss N DEL-GR2-5-5 |5 Bl Bauss S S5 125atl FIGR 154 1i/0C
099 Up3-402 S8 oy OFL-RH2-5- § |50+ |n]d bsaded gsssl S [ AG1zonl] 11 &R 1541y B ON Or6t
k0 Bed-ned 36534 gw-OF- -5 _lorInla e ped 5 1ac lies ] ¢ Is4 (Voo
T2 -002 \ae55y MW DF(-BHZ-10-5 otk inl 4 hizem #9231 © |46 |a5D.d GRAsalpcy eN CfT
%5 voll3sM MW -pH R43-5-5 Iset WA Wgd ot 5 (ac [1zs ) G |54 (Yac |
9965 - 002 S TINW-DA-BHZ-5-5 15y InA hizsT o9s ) 5 1 AC na| GF |lsa Ry M Cret
SN -OF]- B3-S~ T o i pooed ofisl e MG boo{l SIICE [py leR ¢N Ceot
(0% 7 002 WSS -0l -~ RH3-S-Mons |STE [ulA lersma sl S |4 DGR a5 oh (6T
DG - oI R g M ~ DFL -1t 3 =105 JipF-IMA biasss o0l S |AC ksl SI1GR ISA fyoe,
2ol oo [(sgdAW-De -@3-10-5 Lot A besaq men| S [AG Bt | $Y16GE 154 [ecB  CN Crbf
DYNeS~ ' \
Jl\*






ANNEX C
DSS Site 1024
Risk Assessment



This page intentionally left blank.



RISK ASSESSMENT FOR DSS SITE 1024 3/12/2004

TABLE OF CONTENTS

. Site Description and History ... e e C-1
1. Data Qualily ODJECTIVES. ...t et rrste e et e r e s s en e s s e n e o eme e c-2
Ill. Determination of Nature, Rate, and Extent of Contamination............ccooevieeiiveeieee e C-5
i1 INEPOTUCHON et n e st n s e er e e e e en C-5

.2 Nature of Contamination ..........cccco i e e C-5

1.3 Rate of Contaminant MIgration..........cccivmin e bbb C-5

0.4 Extent of Contamination..........ccomeerriiiiinicccis et e C-6

IV. Comparison of COCs to Background Screening Levels..........ccccoiieininieveiiccrecnee C-6
V.  Fate and TransSport ...t rcres e e s e e st s e e eas e st et e s es e c-11
VI.  Human Health RisSk ASSESSMENT ..........coii it e e s e ot e c-12
VI Introduction ................. et ereeeatreeeseeerreeeeeearesesetanae e s aeeanantnteet neeeantnatanasnreas Cc-12

VE2  Stap 1. Site Data.......cco et e s enessmecen e s re e e e svs s e smn e s C-12

VI.3  Step 2. Pathway Identification ..........coooeoeeicvin e C-12

VI.4  Step 3. Background Screening Procedure .............ccoeeiiviniiniiiciiniiccciiees C-13
V04,1 Methodology.......ccoieiiciiireii e e C-13

VIA.2  RESUIRS ..ottt et et s s e e st e e en C-13

VI.5  Step 4. Identification of Toxicological Parameters........cccccoeoovereciciereiiiceennns C-17

V.6  Step 5. Exposure Assessment and Risk Characterization............coecceernneneen. C-17
VLB.1  EXpPOSUre ASSESSIMENT.......oieeeiriieericeeresmceenae e sceeassereee e s sereneeeanees C-17

VI.6.2 Risk Characterization ..........cccceeeveinriicie st eanens C-17

VL7 Step 6. Comparison of Risk Values to Numerical Guidelines ......................... C-20

V.8  Step 7. Uncertainty DiSCUSSION......c.oceeiirimimiveetmiiccere st e naaes c-21

VED  SUIMIMAIY. .. .. iretieieiecer i cmererscses s s v sassaess e s s s s as e s e s raanesse s ampsarnenseanesanrrn Cc-22

VIl Ecological Risk ASSESSIMEBNT ......ccooiiii e irticrces e er st reessmb e e s s r e e C-23
V01 1S SR 121 {oTs [1 Lo o PP PP POR SR C-23

VIL2  Scoping ASSESSMENE......cocoiiiie i et e G720
VILL.2.1 Data ASSESSMENT.......coiicireriei e e e e emaanans C-23

VIL2.2 BioacCumuUIBtioN ........cocu e ee et e e e e s s cen e e e e ammnane s C-24

VIl.2.3 Fate and Transport Potential. ... iceeree e eee e ecenes C-24

Vil.2.4 Scoping Risk-Management DeCision..........cccoviiciiiriiensecic v C-24

VIL3  RISK ASSESSITIENT ..ttt st ece s s s e e s e s s s emaennes C-24
VIL.3.1 Problem Formulation..........cocoecueirriiee e e cmr e eern e e C-25

VIL3.2 Exposure EStmation ..........coocoeriiiceneiecieirccceeeese e e e C-26

VI1.3.3 Ecological Effects Evaluation ...........occccorvinicrenn st Cc-27

VIL.3.4 Risk Charactenzation ..........cccoveieeiiiin e c-27

V3.5 Uncertainty ASSeSSmMent..........oooo oo te e e e ens e C-27

VIL.3.6 Risk Interpretation.... ... et C-33

Vil.3.7 Risk Assessment Scientitic/Management Decision Point .................. C-33

VHL REEIENCES.. .o ettt crece st ce ettt e e e e e s e s e nanen e aesenes e ne s smn s raeenn C-33

P Yol 1= a o [ Gl OO OO OO PP ORI C-39

AL/3-04/WPISNL04:rs5481 doc C-i 840858.01 03/12/04 1.54 PM



RISK ASSESSMENT FOR DSS SITE 1024 3/12/2004

This page intentionally ieft blank.

AL/3-04/WP/SNL04:rs5481.doc C-ii 840856.0% 03/12/04 1:.54 PM



a——

RISK ASSESSMENT FOR DSS SITE 1024 3/12/2004

Table

10

11

12

13

14

15

16

17

LIST OF TABLES

Page
Summary of Sampling Performed 10 Meet DQOS .......cooccccceieeiieieer e, C-2
Number of Confirmatory Soil and QA/QC Samples Collected from DSS
SIE TO24 et e e e s s e ntaese s e e ee e s e s e ae e s s rrnees C-3
Summary of Data Quality Requirements for DSS Site 1024 ...................eo....... C-4
Nonradiological COCs for Human Health Risk Assessment at DSS
Site 1024 with Comparison to the Associated SNL/NM Background
Screening Value, BCF, and LOg K, ...vve ottt et Cc-7
Nonradiological COCs for Ecological Risk Assessment at DSS Site 1024
with Comparison to the Associated SNL/NM Background Screening
Value, BCF, and Log K, ..o ocveeeere e cesn e s o res e s sreeesscenceens C-8
Radiological COCs for Human Health Risk Assessment at DSS Site 1024
with Comparison to the Assocciated SNL/NM Background Screening
Value and BOF ...t ee s s e e e e s e s e e e e s sm e ram e eas Cc-9
Radiological COCs for Ecological Risk Assessment at DSS Site 1024
with Comparison to the Associated SNL/NM Background Screening
Value and BCF ...t ettt e e e et e C-10
Summary of Fate and Transport at DSS Site 1024 ......c.cccccvviiiceiiiiirieene C-11

Toxicological Parameter Values for D3S Site 1024 Nonradiological COCs ...C-18

Risk Assessment Values for DSS Site 1024 Nonradiological COCs.............. C-19
Risk Assessment Values for DSS Site 1024 Nonradiological Background

LO7aT T {1 (D=4 PRSP C-19
Summation of Radiological and Nonradiological Risks from DSS

Site 1024, MO 242-245 Septic System Carcinogens ........coeeveeeeriiererncsnueienes C-22
Exposure Factors for Ecological Receptors at DSS Site 1024 ....................... C-28
Transfer Factors Used in Exposure Models for COPECs at DSS

SIE 1024 ..t et sttt e et s rr s C-29
Media Concentrations for COPECs at DSS Site 1024 ........oooecriieeieieneee. C-30
Toxicity Benchmarks for Ecolagical Receptors at DSS Site 1024 .................. G-31
HQs for Ecological Receptors at DSS Site 1024........cooei i C-32

AL/3-04/WP/SNLOA:rs5481 doc C-iii 840858.01 03/12/04 1.54 PM



RISK ASSESSMENT FOR DSS SITE 1024 3/12/2004

LIST OF FIGURES
Figure Page

1 Conceptual Site Model Flow Diagram for DSS Site 1024, MO 242-245
LT 01T LT 1 1 T PSP C-15

AL/3-04/WP/SNLD4:r$5481 .doc C-iv 840858.01 0X12/04 1:54 PM



RISK ASSESSMENT FOR DSS SITE 1024 31212004

DSS SITE 1024: RISK ASSESSMENT REPORT

L Site Description and History

Drain and Septic Systems (DSS) Site 1024, the Mobile Office (MO) 242-245 Septic System, at
Sandia National Laboratories/New Mexico (SNL/NM), is located approximately 100 feet north of
the northern boundary of SNL/NM Technical Area (TA)-HI on federally owned land controlied by
Kirtland Air Force Base (KAFB). The site is situated approximately 400 feet west-northwest

of the entrance to TA-IH, and is approximately 120 feet northwest of the northwest corner of the
MO 242-245 complex. The abandoned septic system consisted of a septic tank and distribution
box that emptied to five approximately 40-foot-long paralle! drain lines. Available information
indicates that the MO 242-245 complex was constructed in 1976 (SNL/NM March 2003), and it
is assumed that the septic system was also constructed at that time. By June 1991, the septic
system discharges were routed to the City of Albuguergue sanitary sewer system {Jones June
1991). The old septic system line was disconnected and capped, and the system was
abandoned in place concurrent with this change (Romero September 2003).

Environmental concern about DSS Site 1024 is based upon the potential for the release of
constituents of concern (COCs) in effluent discharged to the environment via the septic system
at this site. Because operational records were not available, the investigation of the site was
planned to be consistent with other DSS site investigations and to sample for the COCs most
commonly found at similar facilities.

The ground surface in the vicinity of the site is flat to very slightly sloping to the west. The
closest major drainage is the Arroyo del Coyote, located approximately 1.1 miles north of the
site. No springs or perennial surface-water bodies are located within 2 miles of the site.
Average annual rainfall in the SNL/NM and KAFB area, as meastured at Albuquergue
international Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site
is minor because the surface slope is flat to gently sloping to the west. 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 1396). Most of the area imymediately
surrounding DSS Site 1024 is unpaved with some native vegetation, and no storm sewers are
used to direct surface water away from the site.

DSS Site 1924 lies at an average elevation of approximately 5,408 feet above mean sea ievel.
The groundwater beneath the site occurs in uncenfined conditions in essentially unconsolidated
silts, sands, and gravels. The depth to groundwater is approximately 485 feet below ground
surface (bgs). Groundwater flow is to the west in this area (SNL/NM March 2002). The nearest
groundwater monitoring well is approximately 100 feet southwest of the site, on the north side
of the TA-IIl boundary fence. The production wells nearest to DSS Site 1024 are KAFB-4 and
KAFB-11, approximately 2.65 and 3.0 miles northwest and northeast, respectively, from the
site.
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Ik Data Quality Objectives

The Data Quality Objectives (DQOs) presented in the “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 Mexice” (SNL/NM October
1999) and “Field implementation Plan [FIP], Characterization of Non-Environmental Restoration
Drain and Septic Systems” (SNL/NM November 2001) identified the site-specific sample
locations, sample depths, sampling procedures, and analytical requirements for this and many
other DSS-type sites. The DQOs outfined the quality assurance (QA)/quality control (QC)
requirements necessary for producing defensible analytical data suitable for risk assessment
purposes. The baseline sampling conducted at this site was designed to:

s 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 1 summarizes the rationale for determining the sampling locations at this site. The

source of potential COCs at DSS Site 1024 was effluent discharged to the environment from
the drainfield at this site. '

Table 1
Summary of Sampling Performed to Meet DQOs
DSS Site 1024 Number of Sample Sampling
Sampling Potentiai COC Sampling Density Location
Areas Source Locations {samples/acre) Rationale
Soil beneath Effluent discharged 3 NA Evafuate potential
the septic to the environment COC releases to
system from the drainfield the environment
drainfield from etfluent
discharged from
the drainfield

COC = Constituent of concern.
DQO = Data Quality Objective.
DSS = Drain and Septic Systems.
NA = Not applicable.

The baseline soil samples were collected in three locations across DSS Site 1024, The
samples were collected with a Geoprobe™ from two 3- to 4-foot-long sampling intervals at each
boring location. Drainfield sampling intervals started at 5 and 10 feet bgs in each of the three
drainfield borings. The soit samples were collected in accordance with the procedures
described in the SAP (SNL/NM October 1999) and FIP (SNL/NM November 2001). Table 2
summarizes the types of confirmatory and QA/QC samples collected at the site and the

laborateries that performed the analyses.
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Table 2
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1024
Gamma
RCRA Hexavalent Spectrascopy Gross
Sample Type VOCs SVOCs PCBs HE Metals Chromium | Cyanide | Radlonuclides | Alpha/Beta

Confirmatory 8 G 6 6 8 6 6 8 6
Duplicates 0 0 0 0 0 0 0 0 0
EBs and TBs (VOCs only 1 0 0 0 0 0 0 0 0
Total Samples 7 6 6 6 8 6 6 6 6
Analytical Laboratory GEL GEL GEL ERCL ERGL GEL GEL RPSD GEL

DSS
EB
ERCL
GEL

= Drain and Septic Systems.

= Equipment blank.
= Environmental Restoration Chemistry Laboratory.

= General Engineering Laboratories, Inc.
= High explosive(s).
= Polychlorinated biphenyl.
= Quality agsurance.

= Quality control.

= Rescource Conservation and Recovery Act,
= Radiation Protection Sample Diagnostics Laboratory.

= Semivolatile organic compound.

= Trip blank.

= Volatile organic compound.

¥C0T LIS SSA A0 LNHINSSHSSV HSTd

¥00Z/Z1/€C



RISK ASSESSMENT FOR DSS3 SITE 1024 3/12/2004

The DSS Site 1024 baseline scil samples were analyzed for volatile organic compounds
{VOCs), semivolatile organic compounds (SVOCs), high explosive (HE) compounds,
polychiorinated biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals,
hexavalent chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were
analyzed by an off-site laboratory (General Engineering Laboratories, Inc.), the on-site
SNL/NM Environmental Bestoration (ER) Chemistry Laboratory (ERCL), and the Radiation
Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes the analytical
methods and the data quality requirements from the SAP (SNL/NM October 1999} and FIP
(SNL/NM November 2001}).

Table 3
Summary of Data Quality Requirements for DSS Site 1024
Analytical Data Quality

Method® Level GEL ERCL RPSD
VOCs Defensible 6 None MNone
EPA Method 8260
SVOCs Defansible 6 None None
EPA Method 8270
PCBs Defensible 3] None None
EPA Method 8082
HE Compounds Defensible Nene 6 None
EPA Method 8330
RCRA Mgtais Defersible MNone ] None
EPA Msthod 6000/7000
Hexavalent Chromium Defensibie 3] None None
EPA Method 7196A
Total Cyanide Defensible 6 MNone None
EPA Method 9012A
Gamma Spectroscopy Defensible None None 6
Radionuclides
EPA Msthod 901 .1
Gross AlphaBeta Activity Defensible 5] " None None
EPA Mathod 900.0

Note: The number of samples does not include QAQC samples such as duplicates, trip blanks, and
equipment blanks.

2EPA Novernber 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

ERCL = Environmertal Rastoration Chemistry Laboratary.
GEL = General Engineering Laboratories, Inc.

HE = High explosive(s).

PCB = Polychiorinated biphenyi.

QA = Quality assurance.

QC = Quality control,

RCRA = Resource Conservation and Recovery Act.

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

VOC = Volatile organic compound.
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The QA/QC samples were collected during the baseline sampling effort according to the ER
Project Quality Assurance Project Plan, The QA/QC sample consisted of one trip blank {for
VOCs only). No significant QA/QC problems were identified in the QA/QC sample.

Ali of the baseline soil sample results were verified/validated by SNL/NM 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). The data validation reports are presented in the
associated DSS Site 1024 proposal for no further action (NFA). 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). The gamma spectroscopy
results are presented in the NFA proposal. The reviews confirmed that the analytical data are
defensible and therefore acceptable for use in the NFA proposal. Therefore, the DQOs have
been fulfilled.

. Determination of Nature, Rate, and Extent of Contamination

HI.1 Iintroduction

The determination of the nature, migration rate, and extent of contamination at DSS Site 1024
is based upon an initial conceptuat model validated with confirmatory sampling at the site. The
initial conceptual model was developed from archival site research, site inspections, and soil
sampling. The DQOs contained in the SAP (SNL/NM October 1999) and FIP (SNL/NM
November 2001) identified the sample locations, sample density, sample depth, and analytical
requirements. The sample data were subsequently used to develop the final conceptual model
for DSS Site 1024, which is presented in Section 4.0 of the associated NFA proposal. The
quality of the data specifically used to determine the nature, migration rate, and extent of
contamination is described in the following sections.

L2 Nature of Contamination

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

Site 1024 were evaluated using laboratory analyses of the soil samples. The analytical
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals,
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the
COGCs and potential degradation products at DSS Site 1024.

.3 Rate of Contaminant Migration

The septic system at DSS Site 1024 was deactivated in the early 1990s when the MO 242-245
complex was connected to an extension of the City of Albuquerque sanitary sewer system. The
migration rate of COCs that may have been introduced into the subsurface via the septic
system at this site was therefore dependent upon the volume of agueous effluent discharged to
the environment from this system when it was operational. Any migration of COCs from this
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site after use of the septic system was discontinued has been predominantly dependent upon
infiltrating precipitation. However, it is highly unlikely that suificient precipitation has fallen on
the site to reach the depth at which COCs may have been discharged to the subsurface from
this system. Analytical data generated from the soil sampling conducted at the site are
adequate to characterize the rate of COC migration at DSS Site 1024,

1.4 Extent of Contamination

Subsurface baseline soil samples were collected from boreholes drilled at three locations
beneath the effluent release points and area (drainfield) at the site to assess whether releases
of effluent from the septic system caused any environmental contamination.

The baseline soil samples were collected at sampling depths starting at 5 and 10 feet bgs in the
drainfield area. Sampling intervals started at the depths at which effluent discharged from the
drainfield drain lines would have entered the subsurface environment at the site. This sampling
procedure was required by New Mexico Environment Department (NMED) regulators and has
been used at numerous DSS-type sites at SNL/NM. The baseline soil samples are considered
to be representative of the soil potentiaily contaminated with the COCs at this site and are
sufficient to determine the vertical extent, if any, of COCs.

. Comparison of COCs to Background Screening Levels

Site history and characterization activities are used to identify potential COCs. The DSS

Site 1024 NFA proposal describes the identification of COCs and the sampling that was
conducted in order tc determine the concentration levets of those COCs across the site.
Generally, COCs evaluated in this risk assessment include all detected organic compounds and
all inorganic and radiolcgical COCs for which samples were analyzed. When the detection limit
of an organic compound was too high (i.e., could possibly cause an adverse effect to human
health or the environment), the compound was 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 4 through 7.

Nonradiological inorganic compounds that are essential nutrients, such as iren, magnesium,
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both
radiological and nonradiological COCs are evaluated. The nonradiclogical COCs evaluated in
the risk assessment consist of inorganic and organic compounds.

Tables 4 and 5 list the nonradiological COCs for the human health and ecological risk
assessments at DSS Site 1024, respectively; Tables 6 and 7 list the radiological COCs for the
human health and ecological risk assessments, respectively. All tables show the associated
SNL/NM maximum background concentration values (Dinwiddie September 1997).

Section VI1.4.2 discusses Tables 4 and 6, Section VII.2 discusses Tables 5 and 7, and
Section V.3 discusses Table 5.
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Table 4

Nonradiological COCs for Human Health Risk Assessment at DSS Site 1024 with
Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log K,

Is Maximum COC
Maximum SNL/NM Concentration Less Than
Concentration | Background | or Equal to the Applicable BCF Log K,
(All Samples) | Concentration | SNL/NM Background (maximum | (for organic | Bioaccumulator?®
coc (mg/kg) (mg/kg)? Screening Value? aquatic) CcoCs) | (BCF>40, Log K, >4)
Inorganic
Arsenic 4.5 4.4 No 44c - Yes
Barium 94 J 214 Yas 170¢ - Yes
Cadmium 0.13J 0.9 Yes B4c - Yes
Chromium, total 10J 15.9 Yes 16° - No
Chromium VI 0.0902 J 1 Yeas 16¢ - No
Cyanide 0.181J NC - Unknown NC - Unknown
Lead 6J 11.8 Yes 49¢ — Yes
Mercury 0.0680 J <0.1 Unknowh 5,500¢ — Yes
Selenium 0.155° <1 Unknown 800f - Yes
Silver 0.057 J <1 Unknown 0.5¢ - No
Organic
2-Butanons 0.018J NA NA 19 0.298 No
Carbon Disulfide 0.0028 J NA NA 7.9¢ 2939 No
Methylene Chloride 0.0078 NA NA 59 1.259 Na
Taoluene 0.0031 NA NA 10.79 2.69¢ No
PCBs, total 0.0027 J NA NA 31,200 6.72! Yes

Note: Bold indicates the COCs that exceed the background screening values and/or are bicaccumulators.,

aDinwiddie September 1997, Southwest Area Supergroup.

SNMED March 1998.
¢Yanicak March 1997.
dNeumann 1976.

eParamater was not detectad. Concentration listed is one-halif the maximurmn detection limit,

fCallahan et al. 1979.
SHoward 1990.

BCF = Bioconcentration factor,
COC = Constituent of concern.
DSS = Drain and Septic Systems.
J = Estimated concentration,

Kew = Octanol-water partition coefficient.
Log = Logarithm (base 10).

mg/kg = Milligram(s) per kilogram.

NA = Not applicable,

NC  =Not calculated.

NMED
PCB

= Naw Mexico Environment Department.
= Polychlorinated biphenyl.

SNL/NM = Sandia National Laboratories/New Mexico.
- = Information not available.
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Table 5

Nonradiological COCs for Ecological Risk Assessment at DSS Site 1024 with

Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log K,

(s Maximum COC
Concentration Less
Maximum SNLNM Than or Equal to the ] .
Cancentratiof Bockground | Appilcable SNLNM BCF LogK,, |Bioaccumulator?
{(Samples < 5 11 bgs} | Concentration Background {rmaximum {for erganic (BCF>40,
coc (mafkg) | {mg/kg)? Screening Value? aquatic) COCs) Log K,,>4)
{ Inarganic - ‘
Arseanic 4) 4.4 Yes 440 ~ Yes
Barium 94 J 214 Yes 1704 ~ Yes
 Cadmium 0.Qe7d 0.9 Yes 64c ~ | Yes
Chromium, total 814 15.9 Yes 16e ~ L No
Chromium Vi 0.0902 4 1 Yas 160 —~ No
Cyanide 0.069% NG Unknown NG ~ Unknown
Lead 4.2 4 11.8 Yos 49¢ - Yes
Marcury 0.0581 J =04 Unknown ] 5,500¢ - Yes
[ Salenium 0.15° <1 Unknown gd 1~ Yes |
Silver 0.02¢ «l Unknown | Q.5¢ | ~ No
 Organic - S —
2-Butanone 0.014 J NA NA 1¢ 0,299 No
Carbon Disulfide 0.0028 J NA NA 7.9¢ 293 1 No
Methylene Chioride 0.0018 J NA NA 59 1,259 No
| Toluene 0.0031 _NA NA 10,79 2.69° N ]
| PCBs, total 0.0027 J NA NA 31.200' 6,72 Yes

Note: Bold Indicates the COCs that exceed the background screening values andfor are bicaccumulators,
aDinwiddie Septambar 1997, Southwest Area Supergroup,

BNMED March 1998.

SYanicak March 1997,

Neumann 1976.

eParamatar was not delected. Concentration lisled is one-half the maximum detection limit,

Callahan et al, 1979,

SHoward 1990.

BCF = Bloconceniration factor. J = Estimated concentration. NC

bgs = Below ground surtace. Ky = Octanol-water partition coefficient. NMED
COC = Constituent of congern. Lof = Logarithm (base 10). PCB
DSS = Drain and Septic Systema. ma/kg = Miligram{s) per Kilogram. SNL/NM

ft = Fodt (feet).

NA

= Not applicable,

= Not caloulated.
= Naw Maxico Envirgnment Daprrimant,

= Polychlorinated blphenyl.
= Sandia Mational Lahoratorigs/Mew Mexico.
= Information not available,

¥20T A.LIS SSA d0d LNTINSSHSSV YSTd

WOOEITE



0P L8P SSI PO INS/dMAPO-ETY

6-0

Wd vS1 pO/CL/IED 10°8580P8

Table 6

Radiological COCs for Human Health Risk Assessment at DSS Site 1024 with
Comparison to the Associated SNL/NM Background Screening Value and BCF

Is Maximum COC
Activity Less Than or

Maximum Activity SNL/NM Background | Equal to the Applicable s COCa
(All Samples) Activity SNL/NM Background BCF Bioaccumulator?°
cocC (pCilg)® (pCiig)® Screening Value? (maximum aquatic) (BCF >40)
Cs-137 ND (0.0171) 0.079 Yes 3,000¢ Yes
Th-232 0.656 1.01 Yes 3,000¢ Yes
U-235 ND (0.0931) 0.16 Yes 900¢ Yes
U-238 0.718 1.4 Yes 900¢ Yes

Note: Bold indicates COCs that exceed background screening values and/or are bioaccumulators.
#Value listed is the greater of either the maximum detection or the highest MDA.
bDinwiddie September 1997, Southwest Area Supergroup.

°NMED March 1998.
dBaker and Soldat 1992.

BCF = Bioconcentration factor,

0] = Constituent of concern.

DSS = Drain and Septic Systems.

MDA = Minimum detectable activity. _

ND () = Not detectad above the MDA, shown in parentheses.
NMED = New Mexico Environment Department.

pCi/g = Picocurie(s) per gram.

SNL/NM = Sandia National Laboratories/New Mexico.
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Table 7

Radiological COCs for Ecological Risk Assessment at DSS Slte 1024 with

Comparison to the Assoclated SNL/NM Background Screening Value and BCF

Note: Bold indicates COCs that exceed background screening valuss and/or are bioaccumulators.
2Value listed is the greater of sither the maximum detection ar the highest MDA,
bDinwiddie September 1997, Southwest Area Supergroup.

SNMED March 1998,

“Bakar and Soidat 1992,

BCF = Bioconcentration factor.

bgs = Bélow ground surface,

cocC = Constituent of concem.

D83 = Drain and Septic Systems.

ft = Foot (feet).

MDA = Minimum dstectable activity.

ND () = Not detectad above the MDA, shown in parentheses.
NMEDR = New Mexico Environment Department.

pCilg = Picocurie(s) per gram,

SNUNM = Sandia National Laboratories/New Mexico,

is Maximum COC
Activity Less Than or
Maximum Actlvity SNL/NM Background | Equal to the Applicable IsCOCa
(Samples < 5 ft bgs) Activity SNL/NM Background BCF Bloaccumulator?©
coc (pCirg)® {pClig)® Screening Value? {maximum aquatic) (BCF >40)
Cs-137 ND {0.0162) 0.079 Yes 3,000 Yes
Th-232 0.637 1.01 Yes 3,000¢ Yes
U-235 ND (0.0831) 0.16 Yeas 2004 Yes
U.238 0.607 1.4 Yes 900¢ Yes
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V. Fate and Transport

The primary releases of COCs at DSS Site 1024 were to the subsurface soil resulting from

the discharge of effluents from the MO 242-245 septic system. 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 ta be of potential
significance as transport mechanisms at this site. Because the septic system is no ionger
active, additional infiltration of water is not expected. Infiltration of precipitation is essentially
nonexistent at DSS Site 1024, as virtually all of the moisture either drains away from the site or
evaporates. Because groundwater at this site is approximately 485 feet bgs, the potential

for COCs to reach groundwater through the unsaturated zone above the water table is
extremely low.

COCs at DSS Site 1024 include both inorganic and organic constituents. The incrganic COCs
are nonradiological analytes (no radiological analytes above background were detected). With
the exception of cyanide, the inorganic COCs are elemental in form and are not considered to
be degradable. Transformations of these inorganic constituents could include changes in
valence (oxidation/reduction reactions) or incorporation into arganic forms (e.g., the conversion
of selenite or selenate from sail to seleno-amino acids in plants). Cyanide can be metabolized
by soil biota.

The organic COCs at DSS Site 1024 consist of Aroclor-1260 (total PCBs), 2-butancne, carbon
disulfide, methylene chioride, and toluene. 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,
biclogical activity may be limited by the arid environment at this site. Because of the depth of
the COCs in the soil, the loss of 2-butanone, carbon disulfide, methylene chloride, and toluene
through volatilization is expected to be minimal.

Table 8 summarizes the fate and transport processes that can occur at DSS Site 1024. The
COCs at this site include nonradiological inorganic and organic analytes. Wind, surface water,
and biota are considered to be of low significance as potentiai transport mechanisms at this
site. Significant leaching into the subsurface soil is unlikely, and leaching into the groundwater
at this site is highly unlikely.

Table 8
Summary of Fate and Transport at DSS Site 1024
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
Transtormation/degradation Yes Low

DSS = Drain and Septic Systems.
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V. Human Health Risk Assessment

Vi1 Introduction

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

Step1.  Site data are described that provide information on the potential COCs, as well as the
relevant physical characteristics and properties of the site.

Step 2. Potential pathways are identified by which a representative population might be exposed to
the COCs.

Step 3.  The potential intake of these COCs by the representative population is calculated using a
tiered approach. The first component of the tiered approach is a screening procedure that
compares the maximum concentration of the COC to an SNL/NM maximum background
screening value. COCs that are not eliminated during the first screening procedure are
carried forward in the risk assessment process.

Step 4.  Toxicological parameters are identified and referenced for COCs that were not eliminated
during the screening procedure.

Step 5.  Potential toxicity effects (specified as a hazard index [Hl]) and estimated excess cancer
risks are calculated for nonradiological COCs and background. For radiological GOCs,
the incremental total efective dose equivalent and incremental estimated cancer risk are
calculated by subtracting applicable background concentrations directly from maximum
on-site contaminant values. This background subtraction applies only when a radiological
COC occurs as contamnination and exists as a natural background radionuclide.

Step6. These values are compared with guidelines established by the U.S. Environmental
Protection Agency (EPA), NMED, and the U.S. Dapartment of Energy (DOE} to determine
whether further evaluation and polential site cleanup are required. Nonradiological COC
risk values also are compared to background risk so that an incremental risk can be
calculated.

Step 7. Ungcertainties of the above steps are addressed.

Vi.2 Step 1. Site Data

Section | of this risk assessment provides the site description and history for DSS Site 1024.
Section Il presents a comparison of results to DQOs. Section Ill discusses the nature, rate,
and extent of contamination.

VI3 Step 2. Pathway Identification

DSS Site 1024 has been designated with a future land-use scenario of industrial (DOE et al.
September 1995) (see Appendix 1 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 inchided for the radiological COCs as well. The dermal pathway is included for the
nonradioclogical 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
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DSS Site 1024 is approximately 485 feet bgs. No intake routes through plant, meat, or milk
ingestion are considered appropriate for either the industrial or residentiai land-use scenarios.
Figure 1 shows the conceptual site model flow diagram for DSS Site 1024.

Pathway Identification

Nonradiclogical Constituents Radiological Constituents
Scil ingestion Soil ingestion
Inhalation {dust and volatiles) Inhalation (dust)
Dermal contact Direct gamma
Vi4 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 resuits
are described in the following sections.

Vi4Aa Methodology

Maximum concentrations of nonradiological COCs are compared to the approved SNL/NM
maximum screening levels for this area (Dinwiddie September 1997). The SNL/NM maximum
background concentration was selected to provide the background screen in Table 4 and used
to calculate risk attributable to background in Sections VI.6.2 and VI.7. Only the COCs that
were detected above the corresponding SNL/NM maximum background screening levels or that
do not have either a quantifiable or calculated background screening levet are considered in
turther 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 levels are not carried any further in the risk assessment. This
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 were
detected above the analytical minimum detectable activity are carried through the risk
assessment at the maximum activity leveis. The resultant radiological COCs remaining after
this step are referred to as background-adjusted radiological COCs.

V0.4.2 Results

Tables 4 and 8 show the DSS Site 1024 maximum COC concentrations that were compared to
the SNL/NM maximum background values (Dinwiddie September 1997) for the human health
risk assessment. For the nonradiological COCs, one constituent was measured at a
concentration greater than the background screening value. Four constituents do not have
quantified background screening concentrations; therefore, it is unknown whether these COCs
exceed background. Five nonradiological COCs are organic compounds that do not have
corresponding background screening values.
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The maximum concentration value for total PCBs is 0.0027 milligrams (mg)/kilogram {kg). This
concentration is less than the EPA screening level of 1 mg/kg (Titie 40, Code of Federal
Regulations, Part 761). Because the maximum concentration for PCBs at this site is less than
the screening value, PCBs are eliminated from further consideration in the human health risk
assessment.

For the radiological COCs, none of the constituents exceed background activity values,
Therefore, the radiological COCs are eliminated from further evaluation in the risk assessment.

VI.5 Step 4. Identification of Toxicological Parameters

Table 9 lists the nonradiological COCs retained in the risk assessment and provides the values
for the available toxicological information. The toxicolegical values for the nonradiological
COCs presented in Table ¢ were obtained from the Integrated Risk Information System (IRIS)
{EPA 2003}, the Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), the
Technical Background Document for Development of Soil Screening Levels (NMED December
2000}, and the Risk Assessment Information System (ORNL 2003) electronic databases.

V1.6 Step 5. Exposure Assessment and Risk Characterization

Section V0.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2
provides the risk characterization, including the HI and excess cancer risk for both the potential
nonradiological COCs and associated background for industrial and residential land-use
scenarios.

VI.6.1 Exposure Assessment

Appendix 1 provides the equations and parameter input values used in calculating intake values
and subsequent HI and excess cancer risk values for the individual exposure pathways. The
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 Soit Screening Levels (NMED
December 2000), as well as other EPA and NMED guidance documents, and reflect the
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989).

V9.6.2 Risk Characterization

Table 10 shows an Hi of .02 for the DSS Site 1024 nonradiological COCs and an estimated
excess cancer risk of 3E-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 11 shows an HI of 0.02 and an estimated excess cancer risk
of 3E-6 for the DSS Site 1024 associated background constituents under the designated
industriat land-use scenario.

AL/3-04/WP/SNLO4rs5481.doc C-17 840858.01 03/12/04 1:54 PM



Q0P L BYSSIYOTINS/AMIYOEFV

81-0

wd ¥S:L 02 L/E0 LO'BSBOYE

Table 9
Toxicological Parameter Values for DSS Site 1024 Nonradiological COCs
RfDg RfDinh SF, SFinh Cancer

coC {mg/kg-d) | Confidence® | {(mgrkg-d) | Confidence? | (mg/kg-d)! (mg/kg-d)-! Class® ABS

Inorganie _
Arsanic 3E-4¢ M — — 1.6E+0¢ 1.5E+1¢ A 0.03¢d
Cyanide 2E.2¢ M - - - - D 0.1d
Mercury 3E-4¢ - 8.6E-5¢ M - - D 0.01d
Selenium 5E-3¢ H - - - - ) 0.014
Silver 5E-3¢ L - - - - D 0.01d

I_Q_rﬂanic

2-Butanone 6E-1¢ L. 2.9E-1°¢ L - - D 0.1d
Garbon Disulfide 1E-1° M 2E-1¢ M - = - 0.25!
Methylene Chloride BE-2¢ M 8.6E-1¢ - 7 5E-3¢ 1.6E-3¢ B2 0.1d
Toluene 2E-1¢ M 1.1E-1® M - - D 0.1d

aConfidence assoclated with IRIS (EPA 2003) database values. Confidence: L = low, M = medium, H = high.
BEPA weight-of-svidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003):

A = Human carcinogen.

B2 = Probable human carcinogen, Sufficient evidence in animals and inadequate or no evidence in humans.

D = Notclassifiable as to human carcinogenicity.
“Toxlcolegical parameter values from IRIS electronic database (EPA 2003).
Toxicological parameter values fram NMED December 2000.

eToxicological parameter values from HEAST (EPA 1997a).

Toxicological parameter values from ORNL 2003,

ABS = Gastrointestinal absorption coefficient.

CoC = Constituent of concern.,

DS8 = Drain and Septic Systems.

EPA = .S, Environmental Protection Agency.
HEAST = Health Effacts Assessment Summary Tables.
RIS = Integrated Risk Information System.

my/ky-d = Milligram(s) per kliogram day.

(mg/kg-dy' = Per milligram per kilogram day.

NMED = New Mexico Environment Dapartment,
ORNL = Qak Ridge National Laboratory.

RfDjmn = Inhalation chronic reference dose.
RfD, = Qral chronic reference dose.

SF,n = Inhalation slope factor.

SF, = Oral slope factor.

- = Information not available.
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Table 10

3/1272004

Risk Assessment Values for DSS Site 1024 Nonradiological COCs

Maximum Industrial Land-Use Residential Land-Use
Concentration Scenario? ' Scenario?
{All Samples) Hazard Cancer Hazard Cancer
COC (mg/kg) index Risk Index Risk
Inorganic
Arsenic 45 J 0.02 3E-6 0.21 1E-5
Cyanide 0.161 J 0.00 — 0.00 —
Mercury 0.0680 J 0.00 - 0.00 -
Selenium 0.155P 0.00 - 0.00 -
Silver 0.057 J 0.00 - 0.00 -
Organic
2-Butanone 0.018 J 0.00 —~ 0.00 -
Carbon Disulfide 0.0028 J 0.00 - 0.00 -
Methylene Chloride 0.0078 J 0.00 5E-8 0.00 1E-7
Toluene 0.0001 0.00 - 0.00 —
Total 0.02 3E-6 0.2% 1E-5
agPA 1989.

bConcentration is one-half the maximum detection limit.
COC = Constituent of concern,
DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.
J = Estimated concentration.
mg/kg = Milligram(s} per kilogram.
= Information not available.

Table 11
Risk Assessment Values for DSS Site 1024 Nonradiological Background Constituents
Industrial Land-Use Residential Land-Use
Background Scenario® Scenario®
Concentration? Hazard Cancer Hazard Cancer
CCC (mg/kg) Index Risk Index Risk
Arsenic 4.4 0.02 3E-6 0.20 1E-5
Cyanide NC - - - -
Mercury <0.1 - — - -~
Selenium <1 - — - —~
Silver <1 — - - —
Total 0.02 3E-6 0.20 1E-5

aDinwiddie September 1997, Southwest Area Supergroup.
PEPA 1989.

COC = Constituent of concern.

DSS = Drain and Seplic Systems.

EPA = U.S. Environmental Protection Agency.
mg/kg = Milligram({s) per kilogram.
NC = Not calculated.

- = Information not available.
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Because none of the radiological COCs exceed background activity values, these COCs are
eliminated from further evaluation in the risk assessment for the industrial land-use scenario.

For the nonradiological COCs under the residential land-use scenario, the Ht is 0.21 with an
estimated excess cancer risk of 1E-5. The numbers in the table include exposure from soil
ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) generally
recommends 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, 1o 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 Appendix 1). Table 11 shows an HI of 0.20
and an estimated excess cancer risk of 1E-5 for the DSS Site 1024 associated background
constituents under the residential land-use scenario.

Because none of the radiological COCs exceed background activity values, these COCs are
eliminated from further evaluation in the risk assessment for the residential land-use scenario.

VL7 Step 6. Comparison of Risk Values to Numerical Guidelines

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

For the norradiological COCs under the industrial land-use scenario, the Hl is 0.02 (less than
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess
cancer nisk is 3E-6. 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 below the
suggested acceptable risk value. This assessment also determined 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
guantifiable 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 guantified background screening concentrations are
assumed to have a hazard quotient (HQ) of 0.00. The incremental Hl is 0.00 and the
incremental estimated excess cancer risk is 1.13E-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.

Because none of the radiological COCs exceed background activity values, these COCs are
eliminated from further evaluation in the risk assessment for the industrial land-use scenario.

The calculated HI for the nonradiological COCs under the residential land-use scenario is 0.21,
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 incrementai Hi is 0.01 and the estimated incremental cancer risk is
3.65E-7 for the residential land-use scenario. These incremental risk calculations indicate

AL/3-04/WP/SNLOArs5481 doc C-20 840858.01 03/12/04 1:54 PM



RISK ASSESSMENT FOR DSS SITE 1024 3/12/2004

insignificant risk to human health from nonradiological COCs under the residential land-use
scenario.

Because none of the radiological COCs exceed background activity values, these COCs are
eliminated from further evaluation in the risk assessment for the residential land-use scenario.

V1.8 Step 7. Uncertainty Discussion

The determinaticn of the nature, rate, and extent of contamination at DSS Site 1024 is based
upon an initial conceptual model that was validated with baseline sampling conducted at the
site. The baseline sampling was impfemented in accordance with the SAP {SNL/NM October
1999) and FIP (SNL/NM Noveimber 2001). The DQOs contained in these two documents are
appropriate for use in risk assessments. 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 DQQOs, and data quality was verified/validated in
accordance with SNL/NM procedures. Therefore, there is no uncertainty associated with the
data quality for the risk assessment at DSS Site 1024.

Because of the location, history of the site, and future land use, there is low uncertainty in the
land-use scenario and the potentially affected popuilations 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.

An RME approach is used to calcuiate 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 9 shows the uncertainties (confidence levels) in nonradiolegical toxicological parameter
values. There is a combination of estimated values and values from the IRIS (EPA 2003),
HEAST (EPA 1997a), EPA Regions 6, 9, and 3 (EPA 2002a, EPA 2002b, EPA 2002c), and
Technical Background Document for Development of Soil Screening Levels (NMED December
2000). Where values are not provided, information is not available from the HEAST (EPA
1997a), IRIS (EPA 2003), Technical Background Document for Development of Soil Screening
Levels (NMED December 2000), Risk Assessment Information System (ORNL 2003), or EPA
regions (EPA 2002a, EPA 2002b, EPA 2002¢). 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 scenaric compared to established numerical guidance.

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.
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VL9 Summary

DSS Site 1024 contains identified COCs consisting of some inorganic and organic compounds.
Because of the location of the site, the designated industrial iand-use scenario, and the nature
of contamination, potential exposure pathways identified for this site include soil ingestion,
dermal contact, and dust and volatile inhalation for chemical COCs. The same exposure
pathways are applied to the residential tand-use scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for
nonradiological COCs show that for the industrial land-use scenario the HI (0.02) is significantly
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk
is 3E-6; thus, excess cancer risk is also below the acceptable risk value provided by the NMED
for an industrial land-use scenario {Bearzi January 2001). The incremental Hl is 0.00, and the
incremental estimated excess cancer risk is 1.13E-7 for the industrial land-use scenario. The
incremental risk calculations indicate insignificant risk to human health for the industrial land-
use scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for
nonradioclogical COCs show that for the residential land-use scenario the HI (0.21) 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 Hl is 0.01 and the
incremental estimated excess cancer risk is 3.65E-7 for the residential land-use scenario. The
incremental risk calculations indicate insignificant risk to human health for the residential land-
use scenario.

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

The excess cancer risk from the nonradiological and radiological COCs should be summed to
provide risk estimates for perscns exposed to both types of carcinogenic contaminants, as
noted in Office of Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18
(EPA 1997b). The summation of the nonradiological and radiological carcinogenic risks is
tabulated in Table 12.

Table 12
Summation of Radiological and Nonradiological Risks from
DSS Site 1024, MO 242-245 Septic System Carcinogens

Scenario Nonradioiogical Risk Radiological Risk Toial Risk
Industriat 1.13E-7 0.0 1.13E-7
Residential 3.65E-7 0.0 3.65E-7

DSS = Drain and Septic Systems.
MO = Mobile Office.
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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.

VIl. Ecological Risk Assessment

Vi1 Introduction

This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern (COPECs) in the soil at DSS Side 1024. A component of the NMED Risk-
Based Decision Tree (NMED March 1998) is to conduct an ecological assessment that
corresponds with that presented in the EPA’s Ecological RAGS (EPA 1997¢). The current
methodology is tiered and contains an initial scoping assessment followed by a more detailed
risk assessment, Initial components of the NMED’s decisicn 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. Following the completion of the scoping
assessment, a determination is made as to whether a more detailed examination of potential
ecological risk is necessary. i deemed necessary, the scoping assessment proceeds to a risk
assessment whereby a more quantitative estimate of ecological risk is conducted. Although
this assessment incorporates conservatisms intc the estimation of ecological risks, ecological
relevance and professional judgment are also used as recommended by the EPA (1998} to
ensure that predicted exposures of selected ecological receptors reflect those reasonably
expected to occur at the site.

Vil.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 and a comparison of maximum detected concentrations to
background concentrations, examination of bioaccumulation potential, and fate and transport
potential. A scoping risk-management decision (Section VII.2.4) involves summarizing the
scoping results and determining whether further examination of potential ecological impacts is
necessary.

Vii.2.1 Data Assessment

As indicated in Section IV (Table 5), inorganic constituents in the soil within the 0- to 5-foot
depth interval that exceed background concentrations or have ne quantified background
concentration are as follows:

Cyanide
Mercury
Selenium
Silver
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Organic analytes detected in the soil are as follows:

2-Butanone

Carbon disulfide
Methylene chloride
Toluene

Total PCBs (Aroclor-1260)

As shown in Table 7, no radiological COPECs were identified for this site.

vil.e.2 Bioaccumuiation

Among the COPECs listed in Section VI1.2.1, the following are considered to have
bioaccumulation potential in aquatic environments (Section IV, Tables 5 and 7):

o Mercury
s Selenium
s Total PCBs

It should be noted, however, that as directed by the NMED (March 1998), bioaccumulation for
inorganic compounds is assessed exclusively based upon maximum reported bioconcentration
factors (BCFs) for aquatic species. Because only aquatic BCFs are used 1o evaluate the
bicaccumulation potential for metals, bicaccumulation in terrestrial species is likely to be
overpredicted.

vilL2.3 Fate and Transport Potential

The potential for the COPECs to migrate from the source of contamination to other media or
biota is discussed in Section V. As noted in Table B (Section V), wind, surface water, and biota
are expected to be of low significance as transport mechanisms for COPECs at this site.
Migration to groundwalter is not anticipated. In general, transformation of COPECs is expected
to be of low significance. Volatile COPECs (2-butanone, carbon disulfide, methylene chloride,
and toluene) that are near the soil surface may be lost to the atmosphere.

Vil.2.4 Scoping Risk-Management Decision

Based upon information gathered through the scoping assessment, it is concluded that
complete ecologicai pathways may be associated with this site and that COPECs exist at the
site. As a consequence, a risk assessment was deemed necessary to predict the potential
level of ecological risk associated with the site.

VIL3 Risk Assessment

As concluded in Section VIl.2.4, both complete ecological pathways and COPECs are
associated with DSS Site 1024. The risk assessment performed for the site involves a
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guantitative estimate of current ecological risks using exposure maodels in association with
exposure parameters and toxicity information obtained from the literature. The estimation of
potential ecological risks is conservative to ensure that ecological risks are not underpredicted.

Components within the risk assessment include the following:

* Problem Formulation—sets the stage for the evaluation of potential exposure and
risk.

» Exposure Estimation—provides a quantitative estimate of potential exposure.

* Ecological Effects Evaluation—presents benchmarks used to gauge the toxicity of
COPECs to specific receptors.

* Risk Characterization—characterizes the ecological risk associated with exposure
ot the receptors to environmental media at the site.

¢ Uncertainty Assessment—discusses uncertainties associated with the estimation
of exposure and risk.

¢ Risk Interpretation—evaluates ecological risk in terms of HQs and ecological
significance.

+ Risk Assessment Scientific/Management Decision Point—presents the decision to
risk managers based upon the results of the ecological risk assessment.

VI[.3.1 Problem Formuiation

Problem formulation is the initial stage of the ecological risk assessment that provides the
introduction to the risk evaluation process. Components that are addressed in this section
include a discussion of ecological pathways and the ecological setting, identification of
COPECs, and selection of ecological receptors. The conceptual model, ecological food webs,
and ecological endpoints (other components commonly addressed in a risk assessment) are
presented in “Predictive Ecological Risk Assessment Methadology, Environmental Restoration
Program, Sandia National Laboratories, New Mexico” (IT July 1998} and are not duplicated
here.

Vil.3.1.1 Ecological Pathways and Setting

DSS Site 1024 is less than an acre in size. The site is located in an area originally dominated
by grassland habitat; however, this habitat has been highly disturbed in the area of the site. No
threatened or endangered species exist at this site (IT February 1995}, and no surface-water
bodies, seeps, or springs are associated with the site.

Comptete ecological pathways may exist at this site through the exposure of plants and wildlife

to COPECs in the soil. Itis assumed that direct uptake of COPECs from the soil is the major
route of exposure for plants and that exposure of plants to wind-blown soil is minor. Exposure
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modeling for the wildlife receptors is limited to the food and soil ingestion pathways. Because
of the lack of surface water at this site, exposure to COPECs through the ingestion of

surface water is considered insignificant. Inhalation and dermal contact are also considered
insignificant pathways with respect to ingestion (Sample and Suter 1994). Groundwater is not
expected to be affected by COCs at this site.

ViL3.1.2 COPECs

Discharge of waste water from the MO 242-245 Septic System is the primary source of
COPECs at DSS Site 1024. Inorganic and organic COPECs identified for this site are listed in
Section VI1.2.1. The inorganic analytes were screened against background concentrations, and
those that exceed the approved SNL/NM background screening levels (Dinwiddie September
1987) for the area and those for which there is no quantified background value are considered
to be COPECs. No radiclogical COPECs were identified for the site. Inorganic constituents
that are essential nutrients, such as iron, magnesium, calciumn, potassium, and sodium, are not
included in this risk assessment as set forth by the EPA (1989). All organic analytes detected
within the upper S feet of soil are considered to be COPECs for the site. In order to provide
conservatism, this ecological risk assessment is based upon the maximum soil concentrations
of the COPECs measured in the upper 5 feet of soil at this site. Table 5 presents the maximum
concentrations for the COPECs.

VIL3.1.3 Ecological Receptors

A nonspecific perennial plant is selected as the receptor to represent plant species at the site
(IT July 1998). Vascular plants are the principal primary producers at the site and are key to
the diversity and productivity of the wildlife community associated with the site. The deer
mouse (Peromyscus maniculatus) and the burrowing owl (Speolylo cunicularia) are used to
represent wildlife use. Because of its opportunistic food habits, the deer mouse is used to
represent a mammalian herbivore, omnivore, and insectivore. The burrowing owl represents a
top predator at this site. The burrowing owl is present at SNL/NM and is designated a species
of management concern by the U.S. Fish and Wildlife Service in Region 2, which includes the
state of New Mexico {USFWS September 1995).

viL3.2 Exposure Estimation

Direct uptake from the soil is considered the only significant route of exposure for terrestrial
plants. Exposure modeling for the wildlife receptors is limited to food and soil ingestion
pathways. Inhalation and dermal contact are considered insignificant pathways with respect to
ingestion (Sample and Suter 1994). Drinking water is also considered to be an insignificant
pathway because of the lack of surface water at this site. The deer mouse is modeled under
three dietary regimes: as an herbivore {100 percent of its diet as plant material), as an
omnivore (50 percent of its diet as plants and 50 percent as soil invertebrates), and as an
insectivore (100 percent of its diet as soil invertebrates}. The burrowing owl is modeled as a
strict predator on small mammals (100 percent of its diet as deer mice). Because the exposure
in the burrowing owl from a diet consisting of equal parts of herbivorous, omnivorous, and
insectivorous mice would be equivalent to the exposure consisting of only omnivorous mice, the
diet of the burrowing owl is modeled with intake of omnivorous mice only. Both species are
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modeled with soil ingestion comprising 2 percent of the total dietary intake. Table 13 presents
the species-specific factors used in modeling exposures in the wildlife receptors. Justification
for use of the factors presented in this table is described in the ecological risk assessment
methodology document (IT July 1998).

Although home range is also included in this table, exposures for this risk assessment are
modeled using an area use factor of 1.0, implying that alt food items and soil ingested come
from the site being investigated. The maximum COPEC concentrations measured in surface
soil samples are used to conservatively estimate potential exposures and risks to plants and
wildiife at this site. Table 14 provides the transfer factors used in modeling the concentrations
of COPECs through the food chain. Table 15 presents the maximum concentrations in soil and
derived concentrations in tissues of the various food chain elements that are used to model
dietary exposures for each of the wildlife receptors.

VII.3.3 Ecological Effects Evaluation

Table 16 shows benchmark toxicity values for the plant and wildlife receptors. For plants, the
benchmark scil concentrations are based upon the lowest-observed-adverse-effect level
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Sufficient
toxicity informaticn is not avaiiable to estimate the LOAELs or NOAELSs for some COPECs.

VIE3.4 Risk Characterization

Maximum concentrations in scil and estimated dietary exposures are compared to plant and
wildlife benchmark values, respectively. Table 17 presents the results of these comparisons.
HQs are used to quantify the comparison with benchmarks for plant and wildlife exposure.

None of the HQs for this site exceed unity. Because of a lack of sufficient toxicity information,
an HQ for plants could not be determined for cyanide, 2-butancne, carbon disulfide, and
methylene chloride. HQs for the burrowing owl could not be determined for cyanide, silver,
2-butanone, carbon disulfide, methylene chloride, and toluene. As directed by the NMED, His
are calculated for each of the receptors (the HI is the sum of chemical-specific HQs for all
pathways for a given receptor). None of the His exceed unity, with a maximum Hi of 0.74 for
the burrowing owl.

VIL3.5 Uncertainty Assessment

Many uncertainties are associated with the characterization of ecological risks at DSS

Site 1024. These uncertainties result from assumptions used in calculating risk that could
overestimatle or underestimate true risk presented at the site. For this risk assessment,
assumptions are made that are more likely to overestimate exposures and risk rather than to
underestimate them. These conservative assumptions are used to be more protective of the
ecological resources potentially affected by the site. Conservatisms incorporated into this risk
assessment include the use of maximum analyte concentrations measured in soil to evaluate
risk, the use of wildlife toxicity benchmarks based upon NOAEL values, and the incorporation of
strict herbivorous and strict insectivorous diets for predicting the extreme HQ values for the
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Table 13
Exposure Factors for Ecological Receptors at DSS Site 1024
Trophic Body Weight | Food Intake Rate Home Range
Receplor Species Class/Order Level (kg)® {kg/day)® Dietary Composition® {acres)

Deer Mouse Mammalia/ Herbivore 2.39E-2¢ J.72E-3 Plants: 100% 2.7E-18

(Peromyscus Rodentia {+ Soil at 2% of intake)

maniculatus)

Deer Mouse Mammaliia/ Omnivore 2.39E-2¢ 3.72E-3 Plants: 50% 2.7E-1°

(Peromyscus Rodentia Invertabrates: 50%

maniculatus) {+ Soil at 2% of intake)

Deer Mouse Mammalia/ Insectivore 2,39E-2¢ 3.72E-3 Invertebrates: 100% 2.7E-18

(Paromyscus Rodentia (+ Soit at 2% of intake)

maniculatus)

Burrowing owl Aves/ Camivore 1.55E-1 1.73E-2 Rodents: 100% 3.5E+1¢
| (Speotyto cunicularia) Strigiformes (+ Soil at 2% of intake)

aBody weights are in kg wet weight.
®Food intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day.
‘Dietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food intake.

d9Silva and Downing 1995.

°EPA 1993, based upon the average home range measured in semiarid shrubland in Idaho.

Dunning 1993.
9Haug et al. 1993.

DSS = Drain and Septic Systems.

EPA = U.S8. Environmental Protection Agency.

kg = Kilogram(s).
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Table 14
Transfer Factors Used in Exposure Models for COPECs at DSS Site 1024
Soil-to-Plant Soil-to-Invertebrate Food-to-Muscle
COPEC Transfer Factor Transfer Factor Transfer Factor
Inorganic
Cyanide 0.0E+02 0.0E+02 0.0E+02
Mercury 1.0E+Q° 1.0E+0¢ 2.5E-19
Selenium 5.0E-1P 1.0E+0° 1.0E-1°
Silver 1.0E+0P 2.5E-1¢ 5.0E-3°
| Organic!
2-Butanone 2.6E+1 1.4E+1 3.7E-8
Carbon Disulfide 7.8E-1 1.8E+1 2.0E-5
Methylene Chloride 7.3E+0 1.5E+1 3.6E-7
Toluene 1.0E+0 1.8E+1 1.3E-5
PCBs, total 1.3E-2 2.6E+1 3.2E-2

aNo data found for food chain transfers of cyanide; however, because of its high metabclic activity,
cyanide is assumed not to transfer in the food chain.

bNCRP January 1989.

cDefault value.

dBaes et al. 1984.

eStafford et al. 1991.

fSoil-to-plant and food-to-muscle transfer factors from equations developed in Travis and Arms (1988).
Soilto-invertebrate transter factors from equations developed in Connell and Markweil (1990). All three
equations are based upon the relationship of the transfer factor to the Log K, value of compound.
COPEC = Constituent of potential ecological concern.

DSS = Drain and Septic Systems.
Kow = Octanol-water partition coefficient.
Log = Logarithm (base 10).

NCRP = National Council on Radiation Protection and Measurements.
PCB = Polychlorinated biphenyl.
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Table 15
Media Concentrations? for COPECs at DSS Site 1024
Soil ]
(Sampies < 5 ft bgs) Plant Solf Deer Mouse
COPEC {maximum)? Follage® Invertebrate® Tissues®
| Inorganic

Cyanide 6.9E-2d 0.0E+0 0.0E+0 0.0E+0
Mercury 5.1E-2¢ 5.1E-2 5.1E-2 4.1E-2
Selenium 1.5E-19 7.5E-2 1.5E-1 3.6E-2
Silver 2 .0e-24d 2.0E-2 5.0E-3 2.0E-4
Organic

2-Butanone 1.4E-2¢ 3.7E-1 1.9E-1 3.2E-8
Carbon Disulfide 2.8E-3¢ 2.2E-3 5.2E-2 1.7E-6
Methylene Chloride 1.9E-3° 1.4E-2 2.9E-2 2.4E-B
Toluene 3.1E-3 3.1E-3 5.6E-2 1.2E-6
PCBs, total 2.7E-3¢ 3.4E-5 7.1E-2 3.6E-3

aIn milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration
measurements are assumed to have been based upon dry weight. Values have been rounded to two

significant digits after calculation.,
PProduct of the soil concentration and the corresponding transfer factor,
“Based upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in
tood and soil imes the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of

3.125 (EPA 1993).

dConcentration of parameter is one-half the maximum detection fimit.

eEstimated value.

bgs = Below ground surface.

COPEC = Constituent of potential ecological concern.
DSS = Drain and Septic Systems.

ft = Foot (feet).

PCB = Polychlorinated biphenyl.
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Table 16

Toxicity Benchmarks for Ecological Receptors at DSS Site 1024

Mammalian NOAELs Avian NOAELs
Test Deer Burrowing
Plant Mammalian Species Mouse Avian Test Species Owli
COPEC Benchmark®® | Test Species®® | NOAEL%® NOAEL®f | Test Species? NOAELde NOAELe9
inorganic
Cyanide - rath 68.7 126 - - -
Mercury {organic) 0.3 rat 0.03 0.086 mallard 0.0064 0.0064
Mercury (inorganic) 0.3 mouse 13.2 14.0 Japanese quail 0.45 0.45
Selenium 1 rat 0.2 0.391 screech owl 0.44 0.44
Silver 2 rat 17.8 34.8 - - -
|_Organic
2-Butanone - rat 1,771 3,464 - - -
Carbon Disulfide - rabbit 1.1 3.91 - - -~
Methylene Chloride - rat 5.85 11.4 - - -
Toluene 200 mouse 26.0 27.5 - - -
PCBs, total 40 oldfield mouse 0.068 0.059 ring-necked 0.18 0.18
{as Aroclor 1254) pheasant

3In mg/kg soil dry weight.

bEfroymson et al. 1997.

*Body weights (in kg) for the NOAEL conversion are as follows: lab mouse, 0.030; [ab rat, 0.350 (except where noted); oldfield mouse, 0.014.
dSample et al, 1996, except where noted.

&in mg/kg body weight per day.

'Based upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kg and a mammalian
scaling factor of 0.25.

“Based upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL
independent of body weight.

hBody weight: 0.273 kg.

'Based upon a rat lowest-observed-adverse-effect level of 89 mg/kg/d (EPA 2003) and an uncertainty factor of 0.2.

COPEC = Constituents of potential ecological concern,
DSS = Drain and Septic Systems.

kg = Kilogram(s).

mg = Milligram({s).

mg/kg/d = Milligram(s) per Kilogram per day.

NOAEL = No-observed-adverse-effect level.

PCB = Polychlorinated biphenyl.

- = Insufficient toxicity data.

¥T0OT dLIS SST 904 INJFINSSHSSV ASTd

FOOT/CT/E



TP LBPSSIPCINS/ AP SN

ce-0

Wid PS5 #OZHED LOBSBOPE

Table 17
HQs tor Ecological Receptors at DS$ Site 1024
Deer Mouse Deer Mouse Deer Mouse
HQ HQ HQ Burrowing Ow|
COPEC Plant HQ (Herbivarous) {Omnivorous) (Insectivorous) HQ
Inorganic
Cyanida - 1.7E-6 1.7E-6 1.7E-6 -
Mercury {Organic) 1.7E-1 1.3E1 1.3E-1 1.3E-1 7.3E41
Mercury (Inorganic) 1.7E-1 5.8E-4 5.8E-4 5.8E-4 1.0E-2
Selenium 1.5E-1 3.1E-2 4 6E-2 8.1E-2 9.9E-3
Siiver 1.0E-2 9.1E-5 5.86-5 24E-5 -
Organic
2-Butanone - 1.7E-5 1.3E-5 8.6E-6 -
Carpon Disulfide = 9.0E-5 11E-3 _2.1E-3 -
Methylene Chioride - 1.9E-4 2,9E-4 3.9E-4 -
Toluene 1.6E-5 1.8E-5 1.7E-4 3.2E-4 -
PCBs, total 6.8E-5 2.3E-4 9.3E-2 1.9E-1 2.2E-3
Hia l 3381 | 1.6E-1 B 2.7E-1 3.8E-1 7.4E-1

aThe HI is the sum of individual HQs.

COPEC = Constituent of potential ecological concern,

DSS = Drain and Septic Systems.
HI = Hazard index.

HQ = Hazard qguotient.

PCB = Polychlorinatad biphanyl.

- = Insufficient toxicity data available for risk estimation purposes.
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deer mouse. Each of these uncertainties, which are consistent among each of the site-specific
ecological risk assessments, is discussed in greater detail in the uncertainty section of the
ecological risk assessment methodology document for the SNL/NM ER Program (IT July 1998).
It should be noted that of the nine COPECSs, cyanide, selenium, and silver are nondetections,
and the exposure estimates for these nondetected analytes are conservatively based upon one
half of the detection limit. Further, the maximum concentration of all the remaining COPECs
are estimated values with the exception of toluene.

Because no HQs greater than unity were predicted and because these HQs are based upon
conservative estimates of exposure and toxicity, the potential for ecological risks at DSS
Site 1024 is expected to be very low.

Vil.3.6 Risk Interpretation

Ecological risks associated with DSS Site 1024 were estimated through a risk assessment that
incorporated site-specific information when available. All HQ and HI values predicted for the
COPECs at this site were found to be less than unity. Analysis of the uncertainties associated
with these predicted values indicate that they are more likely to overestimate actual risk rather
than underestimate it. Based upon this final analysis, the potential for ecological risks
associated with DSS Site 1024 is expected 1o be very low.

ViL3.7 Risk Assessment Scientific/Management Decision Point

After potential ecological risks associated with 1he site have been assessed, a decision is made
regarding whether the site should be recommended for NFA or whether additional data should
be collected to assess actual ecological risk at the site more thoroughly. With respect to this
site, ecological risks are predicted to be very low. The scientific/management decision is to
recommend this site for NFA.
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APPENDIX 1
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 defauit parameter values developed for each future land-use designation being
considered for SNL/NM Environmental Restoration (ER) Project sites. This default set of
exposure scenarios and parameter values are invoked for risk assessments unless site-specific
information suggests other parameter values. Because many SNL/NM solid waste
management units (SWMUSs) have similar types of contamination and physical settings,
SNL/NM believes that the risk assessment analyses at these sites can be similar. A default set
of exposure scenarios and parameter values facilitates the risk assessments and subsequent
review.

The 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 hydrogeclogy of the sites and the biological resources preseni. When evaluating
potential human health risk the current or reasonably foreseeable land use negotiated and
approved for the specific SWMU/AQC, aggregate, or watershed will be used. The following
references generally document these land uses: Workbook: Future Use Management Area 2
(DOE et al. September 1995); Workbook: Future Use Management Area 1 (DOE et al. October
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). Atthis
time, all SNL/NM SWMUs have been tentatively designated for either industrial or recreational
future land use. The NMED has also requested that risk calculations be performed based upon
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in
this document.

The SNL/NM ER Project has screened the potential exposure routes and identified detault
parameter values to 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 soil
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* [ngestion of contaminated fish and shelffish

* Ingestion of contaminated fruits and vegetables

¢ Ingestion of contaminated meat, eggs, and dairy products

e Ingestion of contaminated surface water while swimming

o Dermal contact with chemicals in water

e Dermal contact with chemicals in soil

+ Inhalation of airborne compounds (vapor phase or particulate)

e External exposure tc penetrating radiation (immersion in contaminated air;
immersion in contaminated water; and exposure from ground surfaces with
phaoton-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 immersicn in contaminated air or water are not significant compared to risks
from other radiation exposure routes.

For the industrial and recreational land-use scenarics, SNL/NM ER has, therefore, excluded the
following four 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 (nonradiological | Dermal contact {(nonradiological
constituents only) soil only constituents only) soil only constituents only) soil only
External exposure to penetrating External exposure to External exposure to penetrating
radiation from ground surfaces penetrating radiation from radiation from ground surfaces
‘ground surfaces

Egquations and Default Parameter Values for ldentified Exposure Routes

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

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

The equation used to calculate the risk parameter values (i.e., hazard quotients/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 {gither carcinogenic, noncarcinogenic, or radiological)
= C x {(CR x EFD/BW/AT) x Toxicity Effect M
where;

C = contaminant concentration (site specific)
CR = contact rate for the exposure pathway
EFD= exposure frequency and duration

BW = body weight of average exposure individual
AT =time over which exposure is averaged.

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

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

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

Soil Ingestion

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

_ C,*IR*CF *EF + ED

I
BW = AT
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where:

I, = Intake of contaminant from soil ingestion {miltigrams [mgl/kilogram {kg]-day)
C, = Chemical concentration in scil (mg/kg)

IR = Ingestion rate (mg socil/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.

Soit 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):

| G, *IR*EF *ED*(}{,FW%,EF)

IS
BW * AT

where:

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

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

IR = Inhalation rate (cubic meters [m3)/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

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

PEF = particulate emission factor (m/kg)

BW = Body weight (kg)

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

Soil Dermal Contact

 _ C.*CF*SA* AF * ABS * EF * ED

¢ BW * AT
where:
D, = Absorbed dose (mg/kg-day)
C. =Chemical concentration in soil (mg/kg)

5

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

SA = Skin surface area available for contact (cm?/event)
AF = Soil to skin adherence factor (mg/cmg2)

ABS= Absorption factor (unitless)

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

Groundwater Ingestion

A recepior 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

IW
BW * AT

where:

1, = 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 |nhalation

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

_C,*K*IR *EF+ED

IW
BW * AT

where:

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

£

C,, = Chemical concentration in water (mg/L)
K = volatilization factor (0.5 L/m?)

IR, = Inhalation rate (m%day)

EF = Exposure frequency {(days/year}

ED = Exposure duration (years)

BW = Body weight (kg)
AT = Averaging time (period over which exposure is averaged—days)

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

Tables 2 and 3 show the defauit parameter values suggested for use by SNL/NM at SWMUs,
based upon the selected land-use scenarios for nonradiological and radiclogical 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 residential future land-use
scenario. There are no current residential land-use designations at SNL/NM ER sites, but
NMED has requested this scenaric to be considered to provide perspective of the risk under the
more restrictive land-use scenario. For sites designated as industrial or recreational land use,
SNL/NM will provide risk parameter values based upon a residential land-use scenario to
indicate the effects of data uncertainty on risk value calculations or in order to potentially
mitigate the need for institutional controls or restrictions on SNL/NM ER sites. The parameter
values are based upon EPA guidance and supplemented by information from other government
sources. If these exposure routes and parameters are acceptable, SNL/NM will use them in
risk assessments for all sites where the assumptions are consistent with site-specific
conditions. Alf deviations will be documented.
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Table 2
Default Nonradiological Exposure Parameter Values for Various Land-Use scenarios
Parameter | industriat | Recreational | Residential
General Exposure Parameters
8.7 (4 hr/wk for
Exposure Frequency (dayfyr) 25022 52 wkiyr)2® 3502t
Exposure Duration {yr) 253.bc 302be 3pab:e
70a.bc 70 Aduliabe 70 Adultabe
Body Weight (kg) 15 Childa.bc 15 Childabe
Averaging Time {days)
for Carcinogenic Compounds 25,55030 25,5502% 25,5502p
(= 70 yr x 365 day/yr)
for Noncarcinogenic Compounds 9,1253p 10,9502 10,950 ab
{= ED x 365 day/yr)
Scil Ingestion Pathway
Ingestion Rate (mg/day) 10030 200 Childab 200 Child b
100 Adula-b 100 Aduitab
Inhalation Pathway
15 Child? 10 Child?
Inhalation Rate {(m3/day) 20a.b 30 Adult2 20 Aduita
Volatilization Factor (m%/kg) Chemical Specific | Chemical Specific Chemical Specific
Particulate Emission Factor (m3/k 1.36E92 1.36E92 1.36E92
Water ingestion Pathway
2.42 2.43 2.4
Ingestion Rate (liter/day)
Dermal Pathway
0.2 Child? 0.2 Chitd®
Skin Adherence Factor (mg/cm?) 0.2 0.07 Adul? 0.07 Adult?
Exposed Surface Area for Soil/Dust 2,800 Child? 2,800 Chilga
[cm?Z/day) 3,300 5,700 Adult? 5,700 Aduits
Skin Adsorption Factor Chemical Specific | Chemicat Specific Chemical Specific

#Technical Background Document for Development of Scil Screening Levels (NMED 2000).
bRisk Assessment Guidance for Superfund; Vol. 1, Part B (EPA 1991).
cExpesure Factors Handbock {EPA August 1897).

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 =Waeek(s).

yr = Year(s).
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Table 3

31212004

Default Radiological Exposure Parameter Values for Various Land-Use scenarios

Parameter | industrial [ Recreational [ Residential
General Exposure Parameters
8 hr/day for
Exposure Frequency 250 dayfyr 4 hr/wk for 52 whiyr 365 dayiyr
Exposure Duration (yr} 2520 3020 3082
Body Weight (kg) 70 Adultab 70 Adultab 70 Aduita.b
Soil Ingestion Pathway
ingestion Rate 100 mg/day*® 100 mg/day® 100 mg/day®
Averaging Time (days)
(= 30 yr x 365 dayfyr) 10,9509 10,9504 10,9509
Inhalation Pathway
Inhalation Rate (m3/yr) 7,3004¢ 10,950¢ 7,300de
Mass Loading for Inhalation g/m?3 1.36 E-5¢ 1.36 E-5¢ 1.36 E-5¢
Food Ingestion Pathway
Ingestion Rale, Leafy Vegetables
tkahyn) NA NA 16.5¢
Ingestion Rate, Fruits, Non-Leafy
Vegetables & Grain (kg/yr) NA NA 101.8°
Fraction Ingested NA NA 0.25bd

2Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991).
bExposure Factors Handbook (EPA August 19397).

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

eSNL/NM (February 1998).

EPA = U.S. Environmental Protection Agency.
g = Gram(s)

hr = Hour(s}.

kg =Kilogram(s).

m = Meter(s).

mg = Milligram(s).

NA = Not applicable.

wk = Week(s).
yr = Year(s).
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