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1.0 PROJECT BACKGROUND 

Environmental characterization of Sandia National Laboratories/New Mexico (SNUNM) 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 SNUNM 
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 
SNUNM. An initial list of these non-SWMU sites was compiled and summarized in an SNUNM 
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 deSignated 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 SNUNM 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 SNUNM's extensive library of facilities 
engineering drawings and conducting field-verification inspections jointly with SNUNM 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 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 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, 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 
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other non-SNUNM organizations, were already designated as individual SWMUs, or were 
considered by 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 SNUNM 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 
OU 1295 Septic Tanks and Drainfield SWMUs 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" (SNUNM 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" (SNUNM 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). 

AU12·03IWP/SNL03:r5437.doc 1-2 840857.03.D1 12101/0311:55AM 



2.0 DSS SITE 1033: BUILDING 6631 SEPTIC SYSTEM 

2.1 Summary 

The SNUNM ER Project conducted an assessment of DSS Site 1033, the Building 6631 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 1033. This NFA proposal provides documentation that the site was sufficiently 
characterized, that no significant releases of contaminants to the environment occurred via the 
Building 6631 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, and septic system discharges are now directed to the City of Albuquerque sewer 
system. 

Review and analysis of all relevant data for DSS Site 1033 indicate that concentrations of 
constituents of concern (COCs) at this site were found to be below applicable risk assessment 
action levels. Thus, DSS Site 1033 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/AOC [Area of Concern] has been characterized or remediated in accordance with 
current appticable state or federat 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 Site1033 is located in SNUNM Technical Area (TA)-III on federally owned land controlled 
by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy 
(Figure 2.2.1-1). DSS Site 1033 is situated approximately 1.2 miles southeast of the entrance to 
TA-III and is on the northwest side of Building 6631 (Figure 2.2.1-2). The abandoned septic 
system consisted of a septic tank connected to a distribution box that emptied to a drainfield 
conSisting of four drain lines (Figure 2.2.1-2) approximately 70 feet in length. Construction 
details are based upon site inspections and backhoe excavations of the system. 

The surface geology at DSS Site 1033 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 originated in the Manzanita Mountains east of 
DSS Site 1033, typically consist of a mixture of silts, sands, and gravels that are poorly sorted, 
and exhibit moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in 
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thickness with a preferred east-west orientation, and have moderate to low hydraulic 
conductivities (SNUNM March 1996). Site vegetation primarily consists of desert grasses, 
shrubs, and cacti. 

The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The 
closest major drainage lies south of the site and terminates in a playa just west of KAFB. No 
perennial surface-water bodies are present in the vicinity of the site. Average annual rainfall in 
the SNUNM and KAFB area, as measured at Albuquerque International Sunport, is 8.1 inches 
(NOAA 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 (Thompson and Smith 1985, 
SNUNM March 1996). Most of the area immediately surrounding DSS Site 1033 is unpaved, 
and no storm sewers are used to direct surface water away from the site. 

The site lies at an average elevation of approximately 5,425 feet above mean sea level 
(SNUNM April 1995). Depth to groundwater is approximately 499 feet below ground surface 
(bgs) at the site. Groundwater flow is thought to be generally to the west in this area (SNUNM 
March 2002). The nearest production wells to DSS Site 1033 are KAFB-4, approximately 
3.9 miles to the northwest, and KAFB-11, approximately 4.1 miles to the northeast. The nearest 
groundwater monitoring well is MWL-BW1, approximately 0.76 mile northwest of the site. 

2.2.2 Operational History 

Available information indicates that Building 6631 was constructed in 1959 (SNUNM March 
2003) and is currently known as the controls facility for the Climatic Test Facility (Building 6630), 
the Acoustical Test Facility (Building 6640) and the Complex Wave Test Facility (Building 6610). 
It is assumed the Building 6631 septic system was constructed at the same time. Because 
operational records are 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. 

In June 1991, Building 6631 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 1033 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1033 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 August 1992 and August 
1995, waste characterization samples were collected from the septic tank (Investigation 1). In 
May 1997, a backhoe was used to physically locate the buried drainfield drain lines at the site 
(Investigation 2). In June 1998 and August 1999, subsurface soil samples were collected from 
two borings in the drainfield area (Investigation 3). Investigations 2 and 3 were required by the 
NMED/HWB to adequately characterize the site and was conducted in accordance with 
procedures presented in the SAP (SNUNM October 1999) and FIP (SNUNM 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 sampling efforts to characterize the waste contents in numerous 
SNUNM septic tanks for chemical and radiological contamination. The primary goal of the 
sampling was to identify types and concentrations of potential contaminants in the waste within 
the tanks so that the appropriate waste disposal and remedial activities could be planned. 

On August 17,1992, and August 3,1995, as part of the SNUNM Septic System Monitoring 
Program, aqueous and sludge samples were collected from the Building 6631 septic tank 
(SNUNM June 1993, SNUNM December 1995). On August 17, 1992, a sludge sample was 
collected from the septic tank and analyzed for radiological constituents. On August 3, 1995, a 
sludge sample was analyzed at an off-site laboratory for volatile organic compounds (VOCs), 
semivolatile organic compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs), 
metals, and radiological constituents. A fraction of each sample was also submitted to the 
SNUNM Radiation Protection Sample DiagnostiCS (RPSD) Laboratory for gamma spectroscopy 
analysis prior to off-site release. The analytical results for these samples are presented in 
Annex A. 

The septic tank was inspected in February 1996 and was found to be dry (Shain August 1996). 

3.3 Investigation 2-8ackhoe Excavation 

On May 15, 1997, a backhoe was used to determine the location, dimenSions, and average 
depth of the DSS Site 1033 drainfield system. The drainfield was found to have four laterals, 
arranged as shown on Figure 2.2.1-2, with an average drain line depth of 4 feet bgs. No visible 
evidence of stained or discolored soil or odors indicating residual contamination was observed 
during the excavation. No samples were collected during the backhoe excavation at the site. 
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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 (SNUNM October 1999) approved by the NMED. On 
June 24, 1998, and again on August 16, 1999, soil samples were collected from two drainfield 
boreholes. Soil boring locations are shown on Figure 2.2.1-2. Figure 3.4-1 shows soil samples 
being collected at DSS Site 1033. 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 drainfields, 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-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 feet to fill the tube 
with soil. 

Once the sample tube was retrieved from the borehole, the sample for VaG analysis was 
immediately collected 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-VaG analyses, the soil remaining in the BA liner was emptied into a 
decontaminated mixing bowl, and aliquots of soil were transferred into 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. Aliquots of 
the blended soil were then transferred into sample containers and submitted for analysis. 

All samples were documented and handled in accordance with applicable SNUNM operating 
procedures and transported to on- and off-site laboratories for analysis. The areas sampled, 
analytical methods, and laboratories used for the DSS Site 1033 soil samples are summarized 
in Table 3.4-1. 

3.4.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1033 are presented and discussed 
in this section. Samples were collected from the borehole locations shown on Figure 2.2.1-2. 

VaG analytical results for the four soil samples and one duplicate soil sample collected from the 
two drainfield boreholes are summarized in Table 3.4.2-1. The method detection limits (MDLs) 
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Figure 3.4-1 
Collecting soil samples with the Geoprobe in the DSS Site 1033, Building 6631 

septic system drainfield area. View to the west. August 16, 1999 
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Table 3.4-1 
Summary of Areas Sampled, Analytical Methods, and laboratories Used for 

DSS Site 1033, Building 6631 Septic System Soil Samples 

Top of Sampling 
. Number of Intervals in each 

Sampling Borehole Borehole Total Number of 
Area Locations (It bos) Soil Samples 

Drainfield 2 6, 11 4 

2 6, 11 4 

2 6, 11 4 

2 6, 11 4 

2 6, 11 4 

2 6, 11 4 

2 6, 11 4 

2 6, 11 4 

2 6,11 4 

aEPA November 1986. 
bgs = Below ground surface. 
DSS = Drain and SeptiC Systems. 
EPA = U.S. Environmental Protection Agency. 
ERCL = Environmental Restoration Chemistry Laboratory. 
It = Foot (feet). 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
svac = Semivolatile organic compound. 
vae = Volatile organic compound. 

Total Number of 
Duplicate Analytical Parameters and Analytical 
Samples EPA Methodsa Laboratory 

1 VOCs ERCL, GEL 
EPA Method 8260 

1 SVOCs GEL 
EPA Method 8270 

1 PCBs GEL 
EPA Method 8082 

1 HE ERCl, GEL 
EPA Method 8095 

1 RCRA Metals + Copper ERCL, GEL 
EP A Methods 6000nOOo 

1 Hexavalent Chromium GEL 
EPA Method 7196A 

1 Total Cyanide GEL 
EPA Method 9012A 

1 Gamma Spectroscopy RPSD,GEL 
EPA Method 901.1 

0 Gross Alpha/Beta Activity GEL 
EPA Method 900.0 

Date Samples 
Collected 
06-24-98 

06-24-98 

08·16-99 

06-24-98 

06-24-98 

08-16-99 

08-16-99 

06-24-98 

06-24-98 



Table 3.4.2-1 
Summary of DSS Site 1033, Building 6631 Septic System 

Confirmatory Soil Sampling, vae Analytical Results 
June 1998 

(On- and Off-Site Laboratories) 

Sample Attributes 
Record Sample 

Numberb ERSamp!e 10 Depth (ft) 
600397 6631-0F1-BHl -6-S 6 
600397 6631-0F1-BHH1-S 11 
600396 6631-DF1-BH1-11-DU 11 
600397 6631-DF1-SH2-6-S 6 
600397 6631-DF1-BH2-11-S 11 

Quality Assurance/Qualit~ Control Samples (UQ/L) 
600396 663l-0Fl-TB NA 
600397 663l·0F1-EB NA 
600397 663l-0Fl-TB NA 

Note: Values in bold represent detected VOCs. 
3EPA November 1986. 
bAnalysis requestlchain·of-custody record. 
BH '" Borehole. 
OF '" Drainfield. 
OSS == Drain and Septic Systems. 
OU == Duplicate sample. 
EPA == U.S. Environmental Protection Agency. 
EB == Equipment blank. 
ER == Environmental Restoration. 
fl '" Foot (feet). 
fO '" Identification. 
MOL '" Method detection limit. 
IJ.9/kg '" Microgram(s) /ler kilogram. 
f,lg/L '" Microgram(s) per liter. 
NA '" Not applicable. 

vacs 
(EPA Method 8260·) 

(Ilgfkg) 

Mell1ylene Chloride 
NO (1) 
NO (1) 

NO (0.25) 
NO (5.2) 
NO (1.1) 

2.9 
NOlO.5) 
NO (0.5J 

NO() '" Not detected above the MOL, shown in parentheses. 
S '" Soil sample. 
TB = Trip blank. 
vac = Volatile organic compound. 
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for the VOC analyses are presented in Table 3.4.2-2. No VOCs were detected in the soil 
samples collected from the drainfield boreholes. One VOC, methylene chloride, a common 
laboratory contaminant, was detected in the trip blank (TB) associated with these samples. 

SVOCs 

SVOC analytical results for the four soil samples and one duplicate soil sample collected from 
the two drainfield boreholes are summarized in Table 3.4.2-3. The MDLs for the SVOC 
analyses are presented in Table 3.4.2-4. Two SVOCs, phenanthrene and pyrene, were 
detected in the duplicate sample collected at 11 feet in borehole 6631-DF1-BH1 and no SVOCs 
were detected in any of the other samples from this site. 

PCB analytical results for the four soil samples and one duplicate soil sample collected from the 
two drainfield boreholes are summarized in Table 3.4.2-5. The MDLs for the PCB analyses are 
presented in Table 3.4.2-6. No PCBs were detected in the samples collected from the drainfield 
boreholes. 

HE Compounds 

High explosive (HE) compounds analytical results for the four soil samples and one duplicate 
soil sample collected from the two drainfield boreholes are summarized in Table 3.4.2-7. The 
MDLs for the HE analyses are presented in Table 3.4.2-8. No HE compounds were detected in 
the samples collected from the drainfield boreholes. 

RCRA Metals, Copper, and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals plus copper, and hexavalent 
chromium analytical results for the four soil samples and one duplicate soil sample collected 
from the two drainfield boreholes are summarized in Table 3.4.2-9. Soil samples were analyzed 
for copper because an elevated concentration of copper was detected in the sludge sample 
collected in August 1995. The MDLs for the metals analyses are presented in Table 3.4.2-10. 
None of the metal concentrations detected in these samples exceed the corresponding NMED
approved background concentrations. 

Total Cyanide 

Total cyanide analytical results for the four soil samples and one duplicate soil sample collected 
from the two drainfield boreholes are summarized in Table 3.4.2-11. The MDLs for the cyanide 
analyses are presented in Table 3.4.2-12. Cyanide was detected at a concentration of 0.211 J 
milligrams/kilogram (kg) in the sample collected at 11 feet from borehole 6631-0F1-BH2. 
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Table 3.4.2-2 
Summary of DSS Site 1033, Building 6631 Septic System 

Confirmatory Soil Sampling, vae Analytical MDls 
June 1998 

(On- and Off-Site Laboratories) 

EPA Method 8260a 

Detection Limit 
Analyte (~g) 

Acetone 2.2-26 
Benzene 0.25-5.2 
BromOdichlorometnane 0.24-5.2 
Bromoform 0.27-5.2 
Bromomethane 0.67-5.2 
2-Butanone 2.1-26 
Carbon disulfide 1-5.2 
Carbon tetrachloride 0.22-5.2 
Chlorobenzene 0.25-5.2 
Chloroethane 0.72-5.2 
Chloroform 0.24-5.2 
Chloromethane 0.43-5.2 
Dibromochloromethane 0.21-5.2 
1 , 1-0ich loroethane 0.2-5.2 
1,2-0ichloroethane 0.23-5.2 
1,1-0ichloroethene 0.25-5.2 
cis-1 ,2-Dichloroethene 0.25-5.2 
trans-1 ,2-Dichloroethene 0.19-5.2 
1,2-Dichloropropane 0.23-5.2 
cis-1,3-0icnloropropene 0.25-2.6 
trans-1,3-0ichlorQQropene 0.22-5.2 
Ethylbenzene 0.23-10 
2-Hexanone 4.4-52 
Methylene chloride 0.25-5.2 
4-MethyJ·2·pentanone 2.9-26 
Styrene 0.22-5.2 
1,1,2,2-Tetrachloroethane 0.46-5.2 
T etrachloroetnene 0.23-10 
Toluene 0.22-5.2 
1,1, I-Trichloroethane 0.18-5.2 
1,1,2-Trichloroethane 0.24-5.2 
Trid1loroethene 0.27-5.2 
Vinyl acetate 1.8 
Vinyl chloride 0.4-5.2 
Xylene 0.62 
o-Xylene 2.1-10 
p-,x~ene,m-Xylene 3.1-16 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MOL = Method detection limit. 
Ilg/kg = Microgram(s) per kilogram. 
VOG = Volatile organic compound. 
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Table 3.4.2-3 
Summary of DSS Site 1033, Building 6631 Septic System 

Confirmatory Soil Sampling, SVOC Analytical Results 
June 1998 

(Off-SITe Laboratory) 

Sample Attributes SVOCs (EPA Method 8270") (!!g/kg) 
Record Sample 

Number!' ER SamJ!!e 10 O~th (tt) 
600396 6631-0F1-BH1-6-S 6 
600396 6631-0F1-BH1-11-S 11 
600396 6631-DF1-BH1-11-DU 11 
600396 6631-0F1-BH2-6-S 6 
600396 6631-0F1-BH2-11-S 11 

Quality Assurance/Quality Control Samples (j.!Q/U 
600396 6631-0F1-EB NA 

Note: Values in bold represent detected SVOCs. 
aEPA November 1986. 
bAnalysis requestlchain-of-custody record. 
BH = Borehole. 
DF = Orainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 

I 

EPA = U.S. Environmental Protection Agency. 
EB = Equipment blank. 
ER = Environmental Restoration. 
11 = Foot (feet). 
ID = Identification. 

Phenanthrene Pyrene 
NDJ170) NO (170} 
NDl170} NO (170) 

230 J (338 220 J (338 
NDJ170) NO (170) 
NO (170) NO (170) 

NO (5) NDl5) 

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

MDL 
[.lg/kg 
I!g/L 
NA 
NO () 
S 
SVOC 

quantitation limit, shown in parentheses. 
= Method detection limit. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above ltie MOL, shown in parentheses. 
= Soil sample. 
= Semivolatile organic compound. 
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Table 3.4.2-4 
Summary of DSS Site 1033, Building 6631 Septic System 

Confirmatory Soil Sampling. SVOC Analytical MDLs 
June 1998 

(Off-Site Laboratory) 

EPA Method 8270' 
Detection limit 

Analyte (J.lglkg) 
Acenaphthene 170 
AcenaJ)hthylene 170 
Anthracene 170 
Benzo(a)anthracene 170 
Benzo{a)pyrene 170 
Benzo lblfluoranthene 170 
Benzo( Q.h, i)perylene 170 
Benzolk)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-Chloroethyl)ether 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 
o-Cresol 170 
Dibenz(a,h)anthracene 170 
Dibenzofuran 170 
1.2-Dichlorobenzene 170 
1,3-Dichlorobenzene 170 
1,4-Dichlorobenzene 170 
3,3' -Dichlorobenzidine B30 
2,4-Dichlorophenol 170 
Diethylphthalate 170 
2,4-Dimethylphenol 170 
Dimethylphthalate 170 
Di-n-butyl phthalate 170 
Dinitro-o-cresol 170 
2,4-Dinitrophenol 330 
2,4-Dinilrotoluene 170 
2,6-Dinitrotoluene 170 
Di-n-octyJ 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 1033, Building 6631 Septic System Confirmatory Soil Sampling 

SVOC Analytical MDLs 
June 1998 

(Off-Site Laboratory) 

EPA Method 8270" 
Detection limit 

Analyte (/!!1/kg) 
Fluorene 170 
Hexachlorobenzene 170 
Hexachlorobuladiene 170 
Hexach lorocyc lopenladiene 170 
Hexach loroethane 170 
Indeno( 1,2,3-c,d)pyrene 170 
Isophorone 170 
2-Methylnaphthalene 170 
Naphthalene 170 
2-Nitroanil1ne 170 
3-Nitroaniline 170 
4-Nitroaniline 170 
Nitrobenzene 170 
2-Nilrophel1ol 170 
4-Nitrophanol 330 
n-Nilrosodiphenyfamine 170 
n-Nitrosodipropylamine 170 
Pentachlorophenol 170 
Phenanthrene 170 
Phenol 170 
Pyrena 170 
1,2,4-Trichlorobenzena 170 
2,4,5-Trichlorophenol 170 
2,4,6-Trichlorophenol 170 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MOL = Method detection limit. 
!l9/kg = Microgram(s) per kilogram. 
SVOC = SemivoJati/e organic compound. 
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Table 3.4.2-5 
Summary of DSS Site 1033, Building 6631 Septic System 

Confirmatory Soil Sampling, PCB Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes PCB 
Record Sample (EPA Method 8280") 

Numberb ERSample ID Depth (tt) (>1glkg) 
602761 B6631-DF1-BH1-6-S 6 ND 
602761 B6631-0F1-BH1-11-S 11 ND 
602761 B6631-0F1-BH2-6-S 6 ND 
602761 B6631-DF1-BH2-6-DU 6 ND 
602761 B6631-DF1-BH2-11-S 11 ND 

"EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
f.19/kg = Microgram(s) per kilogram. 
ND = Not detected. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 

Table 3.4.2-6 
Summary of DSS Site 1033, Building 6631 SeptiC System 

Confirmatory Soil Sampling, PCB Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 8082" 
Detection Limit 

Anatyte (~glkg) 
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 

"EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
;t9/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
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Table 3.4.2-7 
Summary of DSS Site 1033, Building 6631 Septic System 

Confirmatory Soil Sampling, HE Compound Analytical Results 
June 1998 

(On- and Off-Site Laboratories) 

Sample Attributes 
Record Sample 

Numberb ERSample ID Depth (ft) 
600397 6631-DF1-BH1-6-S 6 
600397 6631-DF1-BH1-11-S 11 
600396 6631-DF1-BH1-11-0U 11 
600397 6631-DF1-BH2-6-S 6 
600397 6631-0F1-BH2-11-S 11 

Quality Assurance/Quality Control Sam2les Jill!I!-) 
600397 6631-DF1-EB 11 

"EPA November 1986. 
bAnalysis requestlchain-of-custody record. 
BH = Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
OU = Duplicate sample. 
EPA = U.S. Environmental Protection Agency. 
EB = Equipment blank. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE = High explosive(s). 
10 = Id€ntification. 
/lg/kg = Microgram(s) per kilogram. 
/lg/l = Microgram(s) per liter. 
NO = Not detected. 
S = Soil sample. 
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Table 3.4.2-8 
Summary of DSS Site 1033, Building 6631 Septic System 

Confirmatory Soil Sampling, HE Compound Analytical MDLs 
June 1998 

(On- and Off-Site Laboratories) 

EPA Method 8330" 
Detection Limit 

Analyte (mg/kg) 
2-Amino-4,6-<linitrotoluene 0.0066--0.13 
4-Amino-2,6-dinitrotoluene 0.0055-0.1 
1,3-Dinitrobenzene 0.0041-0.074 
2,4-Dinitrotoluene 0.0062--0.24 
2.6-Dinitrotoruene 0.0065-0.28 
Nitrobenzene 0.0052--0.17 
2-Nitrotoluene 0.0078-{).15 
3-Nitrotoluene 0.0011-0.15 
4-Nitrotoluene 0.0011--0.13 
HMX 0.0053-0.13 
Penta erythritol telranitrate 0.0075-0.34 
RDX O.OO97-{).18 
1.3.5-Trinitrobenzene 0.0066-0.1 
2,4,6-Trinitrotoluene 0.0057--0.28 

aEPA November 1986. 
DSS :: Drain and Septic Systems. 
EPA :: U.S. Environmental Protection Agency. 
HE :: High explosive(s). 
HMX = Octahydra-1.3,5.7-tetranilro-1 ,3,5, 7-tetrazocine. 
MOL :: Method detection limit. 
mg/kg :: Milligram(s) per kilogram. 
RDX :: Hexahydro-1 ,3,5-lrinitro-1 ,3,5-triazine. 
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Table 3.4.2-9 
Summary of DSS Site 1033, Building 6631 Septic System 

Confirmatory Soil Sampling, Metals Analytical Results 
June 1998 and August 1999 

(On- and Off-Site Laboratories) 

Sample Attributes 
Record Sample 

Number!' ER SampleJD Depth (ft\ 
600397,602761 6631·DF1-BHl-6-S 6 

600397,602761 6631-0FI-6HH I-S 11 

600396 6631-0Fl·BH1-11·0U 11 

600397,602761 6631-0Fl·BH2-6-S 6 

602761 6631-0Fl-BH2-6·0U 6 
600397,602761 6631-0Fl-BH2·11·S 11 

Background Concentration-Southwest Area 
Supemrcupc 
Quality Assurance/Qualitv Control Samples (~/L) 

600397 6631-0Fl-EB 

aEPA November lS86. 
bAnalysis requestlchain.of-custody record. 
cDinwiddie September 1997. 
BH = Borehole. 
OF = Drainfield. 
OSS '" Drain and Septic Systems. 
DU = Duplicate sample. 
EB = Equipment blank. 

NA 

EPA = U.S. Environmental Proteotion Agency. 
ER = Environmental Restoration. 
It '" Foot (feet). 
10 = Identification. 

Arsenic Barium 
3.2 190 J 

3 120 J 

2.99 98.5 

3.7 210J 

NS NS 
3.2 100 J 

4,4 214 

NO (3.4) INO (4) 

J = Analytical result was qualified as an estimated value. 

Metals (EPA Method 600onOOO/7196N) (m 1/kg) 

Cadmium 
0.12 J (0.16) 

0.26 

0.0841 J 
(0.486) 

0.11 J (0.16) 

NS 
0.15 J (0.17) 

0.9 

NO (0.23) 

Chromium 
Irhromiurr (VI) Cqpper Lead Mereu I}>" Selenium Silver 

7.6 NO (0.034) 5.2 5.6 ND (0.041) 0.38J ND 
(1.2) . (0.041l 

7.8 NO (0.0337) 6.6 6.5 NO (0.042) 0.45J ND 
(1.3) .(0.042J 

6,17 NS 5.87 4.63 NO (0.0173) ND (0.07) NO 
(0.0311 

5.8 NO (0.0339) 4.1 4.6 NO (0.04) 0.38 J NO (0,04) 
(1.2) 

NS NO (0.0339) NS NS NS NS NS 
8.1 NO (0,0338) 6.4 6.9 0.086 J ND (0,31) ND 

(0.17) (0.042) 
15.9 1 18.2 11.8 <:0.1 <:1 <1 

NO (8.5) NS ND ND NO (0.23) NO (1.7) NO (0.23) 

J(} 

MDL 
f4g/l 
mg/kg 
NA 
NO() 
NS 
s 

(5.7) (1.7) 

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

= Method detection limit 
= Microgram(s) per liter. 
= Milligram(s) per kilogram. 
= Not applicable. 
= Not detected above the MOL, shown in parentheses. 
= Not sampled. 
= Soil sample. 



Table 3.4.2-10 
Summary of DSS Site 1033, Building 6631 Septic System 

Confirmatory Soil Sampling, Metals Analytical MDLs 
June 1998 and August 1 999 

(On- and Off-Site laboratories) 

EPA Method 60001700017196N 
Detection Lim it 

Ana/yte . (mqlkg) 
Arsenic 0.149--0.63 
Barium 0.Q166-0.53 
Cadmium 0.0104-0.042 
Chromium 0.0365-0.74 
Chromium (VI) 0.0337-0.034 
Cop~er 0.066-1 
Lead 0.0339-0.32 
Mercury 0.0173-0.042 
Selenium 0.07-0.32 
Silver 0.031-0.042 

"EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mglkg = Milligram(s) per kilogram. 
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Table 3.4.2-11 
Summary of DSS Site 1033, Building 6631 Septic System 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
August 1999 

(Off-Site Laboratory} 

Sample A1tributes Total Cyanide 
Record Sample (EPA Method 9012A') 

Numberb ER Sample ID Depth (ft) (mglkg) 
602761 6631-DF1-BH1-6-S 6 NO 0.138) 
602761 6631-0F1-BH1-11-S 11 NO 0.139) 
602761 6631-0F1-BH2.-6-S 6 NO 0.136) 
602761 6631-0F1-BH2-6-DU 6 ND 0.138) 
602761 6631-DF1-BH2-11-S 11 0.211 J (0.497 

Note: Values irI bold represertl detected total cyanide. 
aEPA November 1986. 
bAnalysis request!chain-of-custody record. 
BH 
DF 
DSS 
DU 
EPA 
ER 
f1 

== Borehole. 
== Drain/ield. 
=: Drain and Septic Systems. 
== Duplicate sample. 
== U.S. Environmental Protection Agency. 
== Environmental Restoration. 
=: Foot (feet). 
== Identification. ID 

JO == The reported value is greater than or equal to the MDL but is less than the 

mgfkg 
MOL 
ND () 
S 

practical quantitation limit, shown in parentheses. 
== Millfgram(s) per kilogram. 
== Method detection limit. 
== Not detected above the MOL, shown in parentheses. 
== Soil sample. 

Table 3.4.2-12 
Summary of DSS Site 1033, Building 6631 Septic System 

Confirmatory Soil Sampling, Total Cyanide Analytical MOLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 9<l12N 
Detection Limit 

AflaMe (mQ/kQ) 

Total Cyanide 0.136-0.139 

aEPA November 1986. 
OSS == Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Radionuclides 

Gamma spectroscopy results for the four soil samples and one duplicate soil sample collected 
from the two drainfield boreholes are summarized in Table 3.4.2-13. No activities above 
NMED-approved background activities were detected in any sample analyzed. However, 
although not detected, the minimum detectable activities (MDAs) for ur~nium-235 and 
uranium-238, in the four samples analyzed by the SNUNM RPSD Laboratory, exceeded the 
background activities because the standard gamma spectroscopy count time for soil samples 
(6,000 seconds) was not sufficient to reach the NMED-approved background activities 
established for SNUNM soil. Even though the MDAs may be slightly elevated, the values are 
still very low, and the risk assessment outcome for the site is not significantly impacted by their 
use. 

Gross Alpha/Beta Activity 

Gross alpha/beta activity analytical results for the four soil samples collected from the two 
drainfield boreholes are presented in Table 3.4.2-14. No gross alpha or beta activities greater 
than the New Mexico-established background (Miller September 2003) were detected in any of 
the samples. These results indicate no significant levels of radioactive material are present in 
the soil at the site. 

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

Quality assurance/quality control samples were collected at an approximate frequency of 1 per 
20 field samples. These included duplicate samples, equipment blank (EB) and TB samples. 
Typically, samples were shipped to the laboratory in batches of 20, so that anyone 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. Aqueous TB 
samples were used for vac analysis only and were included in every sample cooler containing 
VOC soil samples. The analytical results for the EB and TB samples appear only on the data 
tables for the last site sampled in anyone shipment, although the results were used in the data 
validation process for all the sample-s in that batch. 

An aqueous TB was included in the sample cooler containing the vac soil samples sent to 
SNUNM ER Chemistry Laboratory and in the sample cooler containing the duplicate vac soil 
sample sent to General Engineering Laboratories, Inc. (GEL) in June 1998. As shown in 
Table 3.4.2-1, methylene chloride was detected in the TB sample sent to GEL. Methylene 
chloride is a common laboratory contaminant and may not be indicative of contamination. 

A set of aqueous EB samples was collected following completion of soil sampling in the 
Building 6631 drainfield in June 1998. These EB samples were analyzed for the same 
constituents as the soil collected at that time (including vacs, svacs, HE compounds, and 
RCRA metals plus copper). No VOCs, SVOCs, HE compounds, or metals were detected in any 
of the EB samples. 
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Table 3.4.2-13 
Summary of DSS Site 1033, Building 6631 Septic System 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
June 1998 

(On- and Off-Site Laboratories) 

Sample Attributes Activity (EPA Method 901.1") (pCilg) 

Record Sample Cesium-137 
Numbero ER Sample ID Depth (tt) Result 

600398 6631·0Fl·BH1·6·S 6 ND (0.0325) 

600398 6631-0F1-BH1-11·S 11 NO 10.0298) 

600396 6631·0Fl·BHH1-DU 11 NO (0.0131) 

600398 6631-0Fl·BH2-6·S 6 NO (0.0342) 

600398 6631·0Fl-BH2·11·S 11 NO (0.0339) 

Background Activity-Southwest Area Supergroupd 0.079 

Note: Values in bold exceeded background soil activities. 
"EPA November 1986 
bAnalysis request!chain-of-custody record. 
"Two standard deviations about the mean detected activity . 
°Dinwiddie September 1997. 
BH = Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
OU = Duplicate sample. 
EPA = U.S. Environmental Protection Agency. 
ER '" Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
MDA '" Minimum detectable activity. 
NA = Not applicable. 
NO ( ) = Not detected above the MDA, shown in parentheses. 

Errol" 
.. 
.. 

--
--
.. 

NA 

Thorium-232 

Result Error" 

NO (0.136) .. 
0.681 0.383 

0.902 0.119 

0.636 0.325 

0.756 0.392 
1.01 NA 

ND ( ) '" Not detected, bullhe MDA (shown in parentheses) exceeds background activity. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 

= Error nol provided for nondetect results. 

Uranium-235 

Result Error" 

NO (0.224) .. 
NO (0.225) --

NO (0.0687) .. 
NO (0.240) .-
NO (O.235} .. 

0.16 NA 

Uranium·238 

Result Error" 

NO (3.22) .. 
NO (3.18) .. 

NO (0.394) .. 
NO (3.46) --
NO (3.44) .. 

1.4 NA 



Table 3.4.2-14 
Summary of DSS Site 1033, Building 6631 Septic System 

Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results 
June 1998 

(Off-Site Laboratory) 

Sample Attributes Activity (EPA Method 9oo.O"TIOciTcif 
Record Sample Gross Alpha 

Number!> ER Sample ID Depth (tt) Result 
600396 6631-DF1-BH1-6-S 6 8.58 
600396 6631-DF1-BH1-11-S 11 8.77 
600396 6631-DF1-BH2-6-S 6 10.1 
600396 6631-DF1-BH2-11-S 11 15.8 

Background Activity<! 17.4 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
cTwo standard deviations about the mean detected activity. 
dMilier September 2003. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmenlal Prol€ction Agency. 
ER = Enviroomental Restoration. 
fI = Foot (Jeet). 
ID = Identification. 
NA = Not applicable. 
pCi/g = Picocuries per gram. 
S = Soil sample. 

Error" 
2.98 
3.15 
3.8 
4.19 
NA 

Gross Beta 
Result Error<' 
22.3 3.87 
21.6 3.79 
17.1 3.67 
22.9 4.07 
35.4 NA 

As shown in Tables 3.4.2-1,3.4.2-3,3.4.2-5,3.4.2-7,3.4.2-9,3.4.2-11, and 3.4.2-13, to assess 
the precision and repeatability of sampling and analytical procedures, duplicate soil samples 
(designated 'DU') were collected and analyzed at the on- and off-site laboratories for VOGs, 
SVOCs, PCBs, HE compounds, RCRA metals plus copper, hexavalent chromium, cyanide, and 
radionuclides by gamma spectroscopy. 

As shown in Tables 3.4.2-1 and 3.4.2-7, VaG and HE compound concentrations in samples 
6631-DF1-BH1.11-S and duplicate sample 6631-DF1-BH1-11-DU, collec1ed from the same 
sampling interval, all VOGs and HE compounds were nondetect. As shown in Tables 3.4.2-5 
and 3.4.2-11, PCB and cyanide concentrations in samples 6631-DF1-BH2-6-S and duplicate 
sample 6631-DF1-BH2-6-DU, collected from the same sampling interval, were nondetect. 

As shown in Table 3.4.2-3, no SVOCs were detected in the sample 6631-DF1-BH1-11-S. 
However, phenanthrene and pyrene were detected at concentrations of 230 J micrograms 
(/lg)/kg and 220 J J.lg/kg in the duplicate sample 6631-DF1-BH1-11-DU. The analytical results, 
as shown in Tables 3.4.2-9 and 3.4.2-13, for RGRA metals plus copper concentrations and 
radionuclides by gamma spectroscopy for soil sample 6631-DF1-BH1-11-S and duplicate 
sample 6631-DF1-BH1-11-DU are comparable. 

All laboratory data were reviewed and verifiedlvalidated according to Data VerificationNalidation 
Level 3, Rev. 0 (SNUNM July 1994) or SNUNM ER Project Data Validation Procedure for 
Chemical and Radiochemical Data, AOP [Administrative Operating Procedure] 00-03, Rev. 0 
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(SNUNM December 1999). In addition, SNUNM Department 7713 (RPSD Laboratory) 
reviewed all gamma spectroscopy results according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No. 02 (SNUNM 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. 

3.5 Site Sampling Data Gaps 

Analytical data from the site assessments are sufficient for characterizing the nature and extent 
of possible eoe releases. There are no further data gaps regarding characterization of DSS 
Site 1033. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1033, the Building 6631 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 environmental fate of the 
COCs. 

4.1 Nature and Extent of Contamination 

Potential COCs at DSS Site 1033 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals plus copper, hexavalent chromium, and radionuclides. SVOC compounds phenanthrene 
and pyrene were detected in the duplicate soil sample 6631-DF1-BH1-11-DU, and cyanide was 
detected in a soil sample collected from the ii-foot interval from borehole 6631-DF1-BH2-11-S. 
No VOCs, PCBs, HE compounds, or hexavalent chromium were detected in any of the soil 
samples collected at this site. None of the eight RCRA metals plus copper were detected at 
concentrations above the approved maximum background concentrations for SNUNM 
Southwest Area Supergroup soils (Dinwiddie September 1997). When a metal concentration 
exceeded its maximum background screening value or the nonquantifiable background value, it 
was carried forward in the risk assessment process. None of the four representative gamma 
spectroscopy radionuclides were detected at activities exceeding the corresponding background 
levels. However, the MDA values for most of the U-235 and U-238 analyses exceed the 
background activities. Finally, no gross alpha/beta activities were detected above the New 
Mexico-established background levels (Miller September 2003) at the site. 

4.2 Environmental Fate 

Potential COCs may have been released into the vadose zone via aqueous effluent discharged 
from the septic system drainfield. Possible secondary release mechanisms include the uptake 
of COCs that may have been released to the soil beneath the drainfield (Rgure 4.2-1). The 
depth to groundwater at the site (approximately 499 feet bgs) 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 1033. 

Table 4.2-1 summarizes the potential COCs for DSS Site 1033. 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 1033 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 
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Historical Activities Current and Future Activities 
I I I I 

Primary Primary Secondary Secondary Pathways Exposure Potential 
Contaminant Release Sources Release to Path Receptors 

SourcesB Mechanism Mechanism Receptors 

IndL8ria1 ""'. Worker 

~ A(M 
a"", 

<{ereOlation I Dermal Contact 0 0 
to Vadose Zone Water 

J Ingestion b 0 0 

Soil 

Release ot Hazardous _ SVOCs: Phenanthrene, I Dust I I I Dermal Contact • 0 
Septic System Air 

Effluenl Constituents to Soil Pyrene Emissions I I Ingestion bl - Inhalation • 0 
Metals: Mercury, Selenium, 
Sitver 

Cyaniae 

Radionuclides; 
U<235, U-238 

Dermal Contact • 0 

Direct 
S:I,1-

ExtemaJ • 0 I Irradiation 

Ingestion 
b • 0 

LEGEND Uptake by Biota I Biota ' IngestioniU ptake - and Food Chain 0 0 
• Major E~posure a Primary source activities no Transfers l 
o Minor or no Exposure longer oonducted 

b For Flora, ingestion ~ uptake 
8408S7.0301QQOOfA41 c Pathway not applicable to human receptors 

Figure 4.2-1 

Conceptual Site Model Flow Diagram for DSS Site 1033, Building 6631 Septic System 



Table 4.2-1 
Summary of Potential COCs for DSS Site 1033, Building 6631 Septic System 

Number of 
cae Type SamJlles· 

VOCs 5 
SVOCs 5 

5 
PCBs 5 
HE 5 
RCRA Metals + Copper 5 
Hexavalent Chromium 4 
Cyanide 5 
Radionuclides Gamma Spectroscopy 5 
(pCVg) 5 

Gross AllJha 4 
Gross Beta 4 

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

COGs 
Greater than 
Background 

None 
Phenanthrene 

pyrene 
None 
None 
None 
None 

Cyanide 
0-235 
0-238 
None 
None 

Maximum 
Background 

Limit/Southwest Maximum 
Area Supergroupb Concentration C 

(mg!k~ (mg/l<g) 
NA NA 
NA 0.230 
NA 0.220 
NA NA 
NA NA 
NA NA 
NA NA 
NA 0.211 

0.16 ND (0.240) 

1.4 NO (3.46) 
NA NA 

j NA NA 

cMaximum concentration is either the maximum amount detected or the maximum MDL or MDA If nothing was detected. 

Average 
Concentrationd 

(mgll<g) 
NA 

0.114 
0.112 

NA 
NA 
NA 
NA 

0.0973 
NCf 

NCf 
NA 
NA 

Number of 
Samples Where 

Background 
Concentration 

Exceeded" 
None 

1 
1 

None 
None 
None 
None 

1 
4 
4 

None 
None 

°Average 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. 
IAn average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetecl aclivities for gamma spectroscopy. 
9Miller Seplember 2003. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
HE = High explosive(s). 
MDA = Minimum detectable activity. 
MOL = Method deteotion limit. 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
NC = Not calculated. 
ND ( ) = Not detected above the MDA, shown in parentheses. 
PCB = Polychlorinated biphenyl. 
pCi/g = Picocurie(s) per gram. 
RCRA = Resource Conservation and Recovery Act. 
SVOC '" Semlvolatile organic compound. 
VOC = Volatile organic compound. 



major exposure route modeled in the human health risk assessment is soil ingestion for COCs. 
The inhalation pathway is included because of the potential to inhale dust. The dermal pathway 
is included because of the potential for receptors to be exposed to the contaminated soil. 

No pathways to groundwater and no intake routes through flora or fauna are considered 
appropriate for either the industrial or residential land-use scenarios. Annex C provides 
additional discussion of the exposure routes and receptors at DSS Site 1033. 

4.3 Site Assessment 

Site assessment at DSS Site 1033 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 1033 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1033 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. Ecological risks were found to be 
insignificant because no pathways exist. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risks at DSS 
Site 1033. This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1033 has been recommended for an industrial land-use scenario (DOE et al. 
September 1995). Because SVOCs, metals, cyanide, and radionuclides are present, above 
background, or nonquantified background it was necessary to perform a human health risk 
assessment analysis for the site, which included all COCs detected. 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 industrial and residential land-use scenarios. 

The HI calculated for the COCs at DSS Site 1033 is 0.08 under the industrial land-use scenario, 
which is lower 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 0.08. There is no quantifiable or 
incremental excess cancer risk for DSS Site 1033 COCs under an industrial land-use setting. 
NMED guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 
(Bearzi January 2001). Thus, the excess cancer risk for this site is below the suggested 
acceptable risk value. Both the incremental HI and excess cancer risk are below NMED 
guidelines. 
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The HI calculated for the COCs at DSS Site 1033 is 0.27 under the residential land-use 
scenario, which is lower 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 0.27. There is no 
quantifiable or incremental excess cancer risk for DSS Site 1033 COCs for a residential land
use setting. NMED guidance states that cumulative excess lifetime cancer risk must be less 
than 1 E-5 (Bearzi January 2001). Thus, the excess cancer risk for this site is below the 
suggested acceptable risk value. Both the incremental HI and incremental excess cancer risk 
are below NMED guidelines. 

For the radiological COCs, two of the constituents (uranium-235 and uranium-238) had an MDA 
or reported value greater than the corresponding background values. The incremental total 
effective dose equivalent (TEDE) and corresponding estimated cancer risk from radiological 
COCs are much lower than U.S. Environmental Protection Agency (EPA) guidance values; the 
estimated TEDE is 1.2E-2 millirem (mrem)/year (yr) for the industrial land-use scenario. This 
value is much lower than the EPA's numerical guidance of 15 mremlyr (EPA 1997a). The 
corresponding incremental estimated cancer risk value is 1.4E-7 for the industrial land-use 
scenario. Furthermore, the incremental TEDE for the residential land-use scenario that results 
from a complete loss of institutional control is 3.0E-2 mrem/yr with an associated risk of 4.0E-7. 
The guideline for this scenario is 75 mrem/yr (SNUNM February 1998). Therefore, DSS Site 
1033 is eligible for unrestricted radiological release. 

The nonradiological and radiological carcinogenic risks are tabulated and summed in 
Table 4.3.2-1. 

Scenario 
Industrial 
Residential 

Table 4.3.2-1 
Summation of Radiological and Nonradiological Risks from 
DSS Site 1033, Building 6631 Septic System Carcinogens 

Nonradiological Risk Radiological Risk 
0.0 1.4E-7 
0.0 4.0E-7 

DSS = Drain and Septic Systems. 

Total Risk 
1.4E-7 
4.0E-7 

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. 

4.3.2.2 Ecological 

An ecological assessment that corresponds with the procedures in the EPA's Ecological Risk 
Assessment Guidance for Superfund (EPA 1997b) 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, VI1.2, and VI1.2.1). This methodology 
also required developing a site conceptual model and a food web model, as well as selecting 
ecological receptors, as presented in "Predictive Ecological Risk Assessment Methodology, 
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Environmental Restoration Program, Sandia National Laboratories, New Mexico" (IT July 1998). 
The risk assessment also includes the estimation of exposure and ecological risk. 

All COCs at DSS Site 1033 are located at depths greater than 5 feet bgs. Therefore, no 
complete ecological pathways exist at this site, and a more detailed ecological risk assessment 
is not necessary. 

4.4 Baseline Risk Assessments 

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

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1033 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. 

4.4.2 Ecological 

Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate 
that no complete pathways exist at DSS Site 1033, a baseline ecological risk assessment is not 
required for the site. 
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5.0 NFA 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 1033 for the following reasons: 

5.2 

• The soil has been sampled for all potential COCs. 

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

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

Criterion 

Based upon the evidence provided in Section 5.1, DSS Site 1033 is proposed for an NFA 
decision according to Criterion 5, which states, ''the SWMUJAOC 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). 

AUI2-03IWPISNL03:r5437.doc 5-1 840857.03.01 12101103 11 :55 AM 



This page intentionally left blank. 

AU12-03/WP/SNL03:r5437.doc 5-2 840857.03.01 12101/0311:55 AM 



6.0 REFERENCES 

Bearzi, J. (New Mexico Environment Department/Hazardous Waste Bureau), January 2000. 
Letter to M.J. Zamorski (U.S. Department of Energy) and L. Shephard (Sandia National 
Laboratories/New Mexico) approving the "Sampling and Analysis Plan for Characterizing and 
Assessing Potential Releases to the Environment for Septic and Other Miscellaneous Drain 
Systems at Sandia National Laboratories/New Mexico." January 28, 2000. 

Bearzi, J.P. (New Mexico Environment Department), January 2001. Memorandum to RCRA
Regulated Facilities, "Risk-Based Screening Levels for RCRA Corrective Action Sites in 
New Mexico," Hazardous Waste Bureau, New Mexico Environment Department, Santa Fe, 
New Mexico. January 23, 2001. 

Bleakly, D. (Sandia National Laboratories/New Mexico), July 1996. Memorandum, "List of Non
ER Septic/Drain Systems for the Sites Identified Through the Septic System Inventory 
Program." July 8, 1996. 

Dinwiddie, R.S. (New Mexico Environment Department), September 1997. Letter to M.J. 
Zamorski (U.S. Department of Energy), Request for Supplemental Information: Background 
Concentrations Report, SNUKAFB. September 24, 1997. 

DOE, see U.S. Department of Energy. 

EPA, see U.S. Environmental Protection Agency. 

IT, see IT Corporation. 

IT Corporation (IT), July 1998. "Predictive Ecological Risk Assessment Methodology, 
Environmental Restoration Program, Sandia National Laboratories, New Mexico," IT 
Corporation, Albuquerque, New Mexico. 

Jones, J. (Sandia National Laboratories/New Mexico), June 1991. Internal Memorandum to 
D. Dionne listing the septic tanks that were removed from service with the construction of the 
Area III sanitary sewer system. June 21, 1991. 

Miller, M. (Sandia National Laboratories/New Mexico), September 2003. Memorandum to 
F.B. Nimick (Sandia National Laboratories/New Mexico), regarding "State of New Mexico 
Background for Gross Alpha/Beta Assays in Soil Samples." September 12, 2003. 

Moats, W. (New Mexico Environment Department/Hazardous Waste Bureau) February 2002. 
Letter to M.J. Zamorski (U.S. Department of Energy) and P. Davies (Sandia National 
Laboratories/New Mexico) approving the "Field Implementation Plan, Characterization of Non
Environmental Restoration Drain and Septic Systems." February 21, 2002. 

National Oceanic and Atmospheric Administration (NOAA), 1990. "Local Climatological Data, 
Annual Summary with Comparative Data," Albuquerque, New Mexico. 

AUI2·03IWP/SNL03:r5437"doc 6-1 840857"03m 12101/03 11 :55 AM 



New Mexico Environment Department (NMED), March 1998. "RPMP Document Requirement 
Guide," RCRA Permits Management Program, Hazardous and Radioactive Materials Bureau, 
New Mexico Environment Department, Santa Fe, New Mexico. 

NMED, see New Mexico Environment Department. 

NOAA, see National Oceanic and Atmospheric Administration. 

Romero, T. (Sandia National Laboratories/New Mexico), September 2003. Internal 
communication to M. Sanders stating that during the connection of septic systems to the new 
City of Albuquerque sewer system, the old systems were disconnected and the lines capped. 
September 16, 2003. 

Sandia National Laboratories/New Mexico (SNUNM), June 1993. "Sandia National 
Laboratories/New Mexico Septic Tank Monitoring Report, 1992 Report," Sandia National 
Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), July 1994. ''Verification and Validation of 
Chemical and Radiological Data," Technical Operating Procedure (TOP) 94-03, Rev. 0, Sandia 
National Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), April 1995. "Mean Elevation and Acreage 
Computation Report," GIS Group, Environmental Restoration Department, Sandia National 
Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), December 1995. "Sandia National 
Laboratories Septic Tank Characterization Summary Tables of Analytical Reports, December 
1995," Sandia National Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), March 1996. "Site-Wide Hydrogeologic 
Characterization Project, 1995 Annual Report," Rev., Environmental Restoration Project, Sandia 
National Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), July 1996. "Laboratory Data Review 
Guidelines," Radiation Protection Diagnostics Procedure No. RPSD-02-11, Issue No. 02, 
Sandia National Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), February 1998. "RESRAD Input 
Parameter Assumptions and Justification," Environmental Restoration Project, Sandia National 
Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), October 1999. "Sampling and Analysis 
Plan for Characterizing and Assessing Potential Releases to the Environment From Septic and 
Other Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico," Sandia 
National Laboratories, Albuquerque, New Mexico. October 19, 1999. 

Sandia National Laboratories/New Mexico (SNUNM), December 1999. "Data Validation 
Procedure for Chemical and Radiochemical Data, Sandia National Laboratories/New Mexico 
Environmental Restoration Project, AOP 00-03," Rev. 0, Sandia National Laboratories, 
Albuquerque, New Mexico. 

AU12·03IWP/SNL03:r5437.doc 6-2 840857.03.01 12101/03 11 :55 AM 



Sandia National Laboratories/New Mexico (SNUNM), November 2001. "Field Implementation 
Plan, Characterization of Non-Environmental Restoration Drain and Septic Systems," Sandia 
National Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), March 2002. "Annual Groundwater 
Monitoring Report, Fiscal Year 2000," Sandia National Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), March 2003. Database printout provided 
by SNUNM Facilities Engineering showing the year that numerous SNUNM buildings were 
constructed, Sandia National Laboratories, Albuquerque, New Mexico. 

Shain, M. (IT Corporation), August 1996. Memorandum and spreadsheet to J. Jones (Sandia 
National Laboratories/New Mexico) summarizing dates, locations, and volume of effluent 
pumped from numerous Sandia National Laboratories/New Mexico septic tanks at Sandia 
National Laboratories, Albuquerque, New Mexico. August 23, 1996. 

SNUNM, see Sandia National Laboratories/New Mexico. 

Thompson, B. M. and G. J. Smith, 1985. "Investigation of Groundwater Contamination Potential 
at Sandia National Laboratories, Albuquerque, New Mexico" in Proceedings of the Fifth DOE 
Environmental Protection Information Meeting, Albuquerque, New Mexico, November 6-8, 1984 
CON F-841187, pp. 531-540 

u.S. Department of Energy (DOE), U.S. Air Force, and U.S. Forest Service, September 1995. 
'Workbook: Future Use Management Area 2," prepared by the Future Use Logistics and 
Support Working Group in cooperation with U.S. Department of Energy Affiliates, the U.S. Air 
Force, and the U.S. Forest Service. 

U.S. Environmental Protection Agency (EPA), November 1986. "Test Methods for Evaluating 
Solid Waste," 3rd ed., Update 3, SW-846, Office of Solid Waste and Emergency Response, 
U.S. Environmental Protection Agency, Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1989. "Risk Assessment Guidance for 
Superfund, Vol. 1: Human Health Evaluation Manual," EPAl540-1089/002, Office of Emergency 
and Remedial Response, U.S. Environmental Protection Agency, Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1997a. "Establishment of Cleanup Levels for 
CERCLA Sites with Radioactive Contamination," OSWER Directive No. 9200.4-18, Office of 
Solid Waste and Emergency Response, U.S. Environmental Protection Agency, 
Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1997b. "Ecological Risk Assessment Guidance 
for Superfund: Process for Designing and Conducting Ecological Risks," Interim Final, 
U.S. Environmental Protection Agency, Washington, D.C. 

AU12·03JWPISNL03:r5437.doc 6-3 840857.03.01 12101103 11 :55 AM 



This page intentionally left blank. 

AU12-03IWP/SNL03:r5437.doc 6-4 840857.03.01 12101/0311:55 AM 



 



ANNEXA 
DSS Site 1033 

Septic Tank Sampling Results 



 



Attachment 1 

Sandia National Laboratories 
Septic System Monitoring Program 

1992 Report 

Building 6631 



Building 6631 
Area 3 

Sample 10 No. SNLA008585 
Tank 10 No. NRN 

On August 17, 1992, a sludge sample was collected from the septic tank serving 
Building 6631. During review of the radiochemistry data, the following items were noted: 

• 226Ra was measured at 0.935 pCi/mL, which does not exceed the inv!!stigation 
level (IL) calculated during this monitoring effort. However, this measurement 
exceeds the U.S. Department of Energy (DOE) derived concentration guideline 
(DCG) of 0.5 pCi/mL. A more sensitive technique for assaying 226Ra may be 
warranted. 

• 214Pb was measured at 0.401 pCi/mL. which is above the IT.. calculated during 
this monitoring effort. No other 238U progeny was measured above the ll." 
which may indicate high radon levels at the site. The level of 214Pb was less 
than 0.1 percent of its DGC limit 

• 212Pb was measured at 0.473 pCi/mL, and 20sTI was measured at 0.154 pCi/mL. 
These findings suggest above background levels of 232Th exist at this location. 
The 212Pb (3.1 percent) level was within DOE DCG constraints. 20STI is not 
regulated under DOE DCG. 

Al.JWP/6·93iSNl.,R2192·7C/l7 

~. 
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Building NojArea: 

Tank 10 No.: 

Date Sampled: 

Sample 10 No.: 

Analytical Parameter 

Gross Alpha 

Gross 8eta 

Gross Alpha 

Gross Seta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Tritium 

Actinium-22S 

Bismuth-212 

Bismuth·214 

Cesium-137 

Polassiu fn-40 

Lead·212 

Lead-214 

Radium-226 

Thorium·234 

Thallium-20B 

ND = Not Detected 
NA • Nol Aoplicable 

Results of Septic Tank Analyses 
{Sludge Samplel 

6631 A·S 

NRN 
8/17/92 

SNLAOO8S8S 

Measured 
Concentration 

lE+l 

2E+t 

lE+1 

2E+l 

3E+t 

OE+l 

1 E+ 1 

3E+l 

·3E·Ol 

0.551 (0.71 

0.246 (&751) 

0.403 (0.5) 

<0.0\85 (,,0.467) 

0.124 (0.11 

0.473 (0.5) 

0.401 (OA) 

0.935 «0.517) 

&2·32 «D.S18) 

0.154 (0.3) 

:t2 Sigma 
Uncertainty Units 

2E+l pCilg 

4E+l pCvg 

2E+1 pCi/g 

SE+l pCill{ 

2E+i pCilg 

3E+l pCilg 

2E+l peug 

3E+' pCilg 

SE·Ol pCiIl 

a.0337 (0.2) pCi/ml 

0.0384 pCi/mL 

0.0212 (0.2) pCiJml 

NA pCifml 

0.313 (2) pC~'mL 

0.0252 (0.1) pCilmL 

0.0208 (0.2) pCi/mL 

0.128 pCilmL 

NA pClIml 

0.0104 (0.1) pCi/mL 

Note: Values in parenthesis are measurements reponed by EnsecolRMAL in pei!g (wet 
weight) . 

.u.'WP16 .. l3!SNl.,R279l-'CllB 
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SANDIA NATIONAL LABORATORIES 
SEPTIC TANK CHARACTERIZATION 

SUMMARY TABLES OF ANALYTICAL REPORTS 

December 1995 

Prepared for: 

Sandia National Laboratories 
Waste Management and Regulatory Projects 

Department 7583 
Albuquerque, New Mexico 87185-1303 

Prepared by: 

IT Corporation 
5301 Central Avenue NE. Suite 700 
Albuquerque, New Mexico 87108 

December 14, 1995 
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RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF SLUDGE SAMPLE 

Building 10: 6631 

Sample ID Number: 024398 

Date Sampled: . 8-03-95 

Percent Moisture: Various· 

De1ecUon Um/! NM Dll<:harge tOA Discharge 
P.rameter (Method) R.sun (OL) Urnit'> Umlt" Comments 

Volatile Orgarncs (8260) (w'<9) (JIgIkg) (mgA.) (mgIL) 

Melhytene ehlolide SJ 10 0.1 ITO = 5.0 

Methylene Chloride SJ 10 0.1 nO=5.0 
, 

(reanalyses) 

Acetone 90 10 NR NR I 

Acetone (reanalyses) 26 10 NR NR 

T nchlorofiuonomethane 4J 10 NR nO=5.0 

Benzene 3BJ 10 om no = S.O 

Toluene - 2J 10 0.75 TIO = 5.0 

SetTJivo/a1ils Oryanics (8270) ()JgII<g) ()J9Ikg) (m¢.) (mgt!.) 

PhenantHrene 36J 330 NR TIO = 5.0 

Fluoran'lhene 280J 330 NR TID = 5.0 

Pyrene 270J 330 NR TIO= 5.0 

Be~o(a)An1hracen. 340 330 NR TIO = 5.0 

Chrys.ne 380 330 NR no = 5.0 

bis(2·Elhylhexyl)Phlhalat9 790 330 NR no =5.0 

Ben:ro(k)Fluoran1l>ene 100J 330 NR no= 5.0 

Be~O<a)Pyr.ne 260J 330 0.0007 no = 5.0 

tndeno(1.2.3-CD)Pyrene 76J 330 NR no= 5.0 

Benzo(g,h,ilPel)'lene 67J 330 NR TIO = 5.0 

PesticideslPCBs (8080) ()J9IkgJ IlJgI/fg) 1m¢) (n¢) 

4,4' ·OOE 14 3.3 NR TTO = 5.0 

Endnn NOX 31 NR TTO = 5.0 

4.4'-00T NO X 20 NR TTO=5.D 

Enen" Aldehyde NDX 16 NR nO=5.0 

-

ReIer to footnotes at end of lable. 

Al..J9..951WPISNL:T3816-111 301455.221.07.000 12-8·95 3:59pm 



I RESULTS OF SEPTIC TANK SAMPUNG 

CHEMICAL ANALYSES OF SLUDGE SAMPLE 

Building ID: 6631 

Sample 10 Number: 024398 . 
Date Sampled: 8-03-95 

. 

Percent Moisture: Various' 

Detection Umlt HI.! Discharge COA Discharge 

Parameter (Method) RHuit (OL) LimIT' Urnit' Comments 

Metals 1601017470) (mgIkg) (mgJ1<g) ImgII.} (mgIL) 

ArseniC 7.9 1.0 0.1 2.0 

Barium 150 20.0 1.0 20.0 , 

Cadmium 3.0 2.5 0.01 2.8 

Chromium 66.7 10.0 0.05 20.0 

.. 
Copper 471 12.5 1.0 16.5 

Lead 68.6 10.0 0.05 3.2 

Manganese 179 1.5 0.2 20.0 

- -
NiCkel 39.2 4.0 0.2 12.0 

Selenium 0.46.1 O.SO 0.05 2.0 

Silver 6.3 5.0 0.05 5.0 

Thallium· 4.0 1.0 NR NR 

Zinc 527 2.0 10.0 28.0 

Mercury I.B 0.10 0.002 0.1 

Notes: 
• Percent moisture = 3.57 tor VOCs; 2.73 tor SVOCs. Pesticides and PCBs; and 5.18 tor metals. 
o New MeXicO Water Quality Control Commission Regulations (1990). Section 3-103. 
< City ot Albuque"lue Sewer Use and Wastewater Control Ordinance (1993). Section 8·S-3 M - maldmum allowable concentration lor grab sample. 
B = Analyle detected in method blank. 
X = Elevated detection Dmit due to PCB imerterance. 
Dl = Detection limn indicated on laboratory report. 
IOL :I Instrument detection limit. 
J = Estimated concentration of analyle. between OL and IDL. 
NO = Not detected above Dl indicateo. 
NR = Not r"9u1a!ed. 

AU9-95/WPISNl:T3816-1I2 301455.221.07.000 12-8-95 3:59pm 
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RESULTS OF SEPTIC TANK SAMPUNG 

RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE 

Building 10: 6631 

Sample 10 Number: 024398 

Date Sampled: 8-03-95 

Percent Moisture: Not Reoomd 

HM .claeharge 
P."'mel&r (Method) Relult MDA Crltlesl ~ •• I Limit' Comments 

lsoropic AnalyseS' (pCVg '" 2«1) (pCVg) (pCiIg) (pCVg! 

Tritium 122:!: 58 94 40.1 NR 

Plutonium-2391240 0.000 ± 0.013 0.030 0.018 NR 

Plutonlum-238 0.001 ± 0.009 0.025 0.016 NR 

Strontium'90 0.08 ± 0.01 0.61 029 NR 

Thorium·232 025:!: 0.07 0.017 0.013 NR 

Thorium-23O 0.15 :t 0.05 0.018 0.014 NR 

Thorium-228 - 0.19 :to.06 0.034 0.022 NR 

Uranium·Zo8 0.96:!: 0.20 0.020 0.016 NA 

Uranium-2351230 0.008 ± 0.029 0.031 0.022 NR 

Uranium·234 1.51 :!: 0.29 0.029 0.020 NR 

Gamma Spec1roscopt (pCVg '" 2-<1) (pCi/g) (pCi/g) (pCVg) 

Cesium-l37 NO 0.11 0.051 NR 

Cesium·l34 NO 0.099 0.046 NR 

Potassium-40 16.7:!. 2.6 0.4 0.14 NR 

Chromium-51 NO 1.10 O.SO NR 

Iron·59 NO 0.30 0.13 NR 

CobalHO NO 0." 0.047 NR 

Zirconium~95 NO 020 0.090 NR 

Ruthenium-l03 NO 0.11 0.051 NR 

Ruthenium-I06 NO 0.95 0.43 NR 

Cerium-144 NO 0.49 0.23 NR 

rnaUium-208 023 ± 0.12 0.10 NL NR 

lead·Zl0 1.33:t 0.96 1.10 Nl NR 

Lead-212 0.83 ± 0.13 0.13 0.059 NR 
" - . 

Lead-214 0.67 ± 0.15 0.16. o.on NR 

Refer to footnotes at end of table . 
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RESULTS OF SEPTIC TANK SAMPUNG 

RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE 

Building 10: 6631 

Sample 10 Number. 024398 , 

Date Sampled: 8-03-95 

Percent Moisture: Not Ree0rted 

NM Discharge 
Parameter (Method) Result MOA Critical Level Umlt' Commentl 

Gamma Specrroscopy (pCVg" ~..,) (pCVgJ (pCVg) (pCVg) 

Bismulh-214 0_57 ± 024 0.22 NL NA 

Radium'224 2_07± '_46 1.40 NL NR 

Radium-226 0.&4 ± 0_13 022 0.10 30.0' 

Raditlm-22S NO 0.60 0.28 30.0' 

Actinitlm-22B NO 0_60 028 NR 

Thorium-231 NO 3.10 1.50 NR 

Thorium-232 - NO 0.60 028 NR 

Thoritim-234 1.89:t 0.75 0.98 0.48 NR 

Uranium·235 NO 0.51 0.25 NR 

Uranium·23 a l.sg ± 0.75 0.98 0,48 NR 

Americium·241 ND 0.12 0.05S NR 

Notes: 
• New Me.ico Water Quality Control Commission Regulations (1900). Section 3-103. 
• Tritium analyzed by EMSl-LV-0539-17; isotopic uranium by NAS·NS·3050; plutonium by SL 1302B1SL 13033; strontium by 7SQO-SA; thorium by NAS·NS· 
3004. 
• Analyzed by method HASL 300 at Quanterra. St louis. 
• NMWOCCR stands'" tor Ra·225 + Ra·228 combined in pCVL 
MDA = Minimum detectable activity_ 
NO = Not detected sbove MDA indicated_ 
NR '" Not regulated. 

I 
NL = Not listed. 

I 

.-
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DSS Site 1033 

Soil Sample Data Validation Results 



SAl\ll'LE FIi\'DI7'lCS SUMMA R Y 

si,c: ___ 5'L TL-L'7'----L.DLL-f= ____ _ 

-\R 'coc- 6{){) 3'1 h DJI3 Classification' 

I Sample' 

I I DV 

I Fraction No. Analysis Qualifiers Comm~nts 

.. ;t/ ~ Ua 0 ~bJ 
/ 

~ d ~ h--- .A~~/~ 

od~~ ~ ~ 

Sample No.lFraction No. - This value is localed on lh~ Chain OfCuSlOdy in the ER Sample Id field . 

. -\ nalysis - L:se \'alid test methods provided below or if !he result applies to an individual anal~ It within a test melhod. 
use the CAS number from the anal~lical data sheet. 

DV Qualifiers - The enlry will be laken from lhe list of valid qualifiers and associated commenls. [f o!her qualifiers 
nor on lhe lisl are needed. comaCI Tina Sanchez to coordinale adding them (0 the list. 

Comments - This is only to be used if a comment associaled with lhe qualifier is not apprOprial!. needs modification 
because of an unusual circumslance. or addilional clarification is warramed. 

Test l\lethods - Anions_CE. EPA6010. EPA6010. EPA7 470't. EPAgOt5S. EPAgOS\. EPA8260. EP.-\8260-M3. 
EPA8270. H.KH_ALK. HACH_ NO}. H.-\CH_N03. :-'IEKC_HE. PCBRISC 

d 
I 

I 

I 
~ 

I 



J.. -K}...)otJG.:J.1 t::r::;t 

SENT BY:Xerox Telecopier 7G21 ;12- 4-97 ; 1:33PM; 15035825109~ 505 86~ 7689::110 

ANAtVTrCAL RADIOCHEMiSTRY DATA Vi\UOIATION 
CHECKLIST 

I 
"Uj~_' Name -Y/"7 DF ''''1 -::-~CA:?~ ~ :Z:J J ?'. ;l.3~l) 

l14bo~ .. to~ Nar .J I" .. Nn IRAIt;h No. G-E L / y-g OIP -g~'S i Cheln of uu_" 'U, ~o. 600 .3 '7 fa 
I, BI'1 Y~tJ. 0, IU-SL '3",:::). tJ 0 ... _ ..... t ... UsI: C ~ ... /I/"}, ... /8el,,, ~. .. ~<:. 

ITEM ' ji ~o ~ .~ "'';'Lro~ 

I A._ Llnl rm,." TIMES Lfl 
1. Preparation and anatysls holding limes --5-¥:-!:::-'C. 

mot? ~ .. I!fr'\ 
2. Short-hall life paramotera analyzsd for and ___ r--- . 

checked7 

B. CAUBRA110N ._. ;AT10N ~ ~ #1d ,. .-z-.. 
,. n • .,u ~T!. d .... u.""",c-d? 7 

L 
2. Frequency: Dally ~ weekly __ , or j 

monthly __ 1 
\J 

3 .... .... n, Met? 
_'''U''~' 

../ 

C. I "....... "..,n I """'I" .:!OL ~~MPLES J'YId ~~h:Z: . 
1. Standard: Indopendent, certified reference / ' J_ material? -

. 2. Fi' Each batch? ./ J 
• 0/ .. ~ ~..!2O"1Q or -' ~ 

• 
10 • tJ .. :; I nv,," RI IUdI(' ~ AI" 7';;'.... f A L::tz.. ,"" ~ r> I A. 

1. Fr,,<\UAn~ Eaeh balch? . "J"J" ~ -d. (/.k? L V-
2. Matrix: Matrix " 

.,/ I· f • I 
3. Entlr& '" ./ I 
4. Blanks show ~. "a"v" , 

~ 
_ t 

I E. MATRIX SPIKe 

1. """'I~ _~ Eaeh batch?_ ,/ N()j1fsll1fsD k G,A. L .... <;"" ...... 1£1~ .. t1 . 

2. Matrix: Matrix ./ /. -i'./, .d-/lL OG,.!.... ..::b...ti. .....J-
3 .... Entire . , V- I". .T:: . AI .. d, *... ' A /_ .tl IHS//'1f$D 
4 .• ,1, "'. 75-125% or._ ] .,/ ~r:.. AI£{ ~ ~- ".-7"7. r-

IF. Af'oI.&f..YTICAL yl!::. ',m::r'l 
, 

#0 f A-pp~c~tijl' 
r 

I. , " .. , .... : type, ' 'met? 
0/ '~ 

2. Ingrowth and/Of docay: Correct factoro ./ / applied? 

3. -~: 2::'" Plsnchstt& loading J j <5 ",...-w,,, 

i G. D\IPll~.o.TE /1 g P j).,k cr, /f 18 ck.J) J.....d, ?;-. 
. 

1. Typ(l: Lab cffleleV ,/ i '... -dt DEI{ I • .L L ~ dA",- ~ 
~ 

'2. .wy. e"BCh batCh? / .. D .I ",../ L..-t ... ~..:.~ ~~ L Matl1lc Matrix .' J N'~ d~ p;:-,:.!~. )1 /. .. . ,tJ 710 rI . ...,. '--

~:C-G.~~ ~7~ /f.ec c. '" ~ ;.... -r::L f-
A L.I09.')1JW PILIlCO:"03j9 B-1)), d".,;I;. ~7""..u JJ~.J7 "." -# 12.' <n1 Il'''pm 

/ 

----. ," - -, -" . -~ ---~' .. ----_. - . "--- "'-. .. . _- _. -' .. . 



~A~ll'U. ~ Ii\UI."!...~ ~UMMAI{ Y 

Silc: 51 -f D F 

AR'COC: to()~( '6 D31a Classification: DLL V+'" it:.. 
S~mpie- DV v 

~onNo. Anaksis Qualifiers Comm~nts 

A 
~ 

d/-, k "'~~ lp I_~- 1> C-

I I 

h D ~ , ..L ~~ ~_ r::e.. l,/.::l -<'....<.. ~ Z 
I' 

Dc to_~_...l.""""-
L 

1/\ ... (.) ..... LJ.. r. .P AA 
r 

Sample No.lfraction No. - This value is located on the Chain of Custody in the ER Sample ld field. 

Analysis - L:se \-alid test methods provided belo"- or iftne result applies to an individual anal~1e within a res! method. 
use the CAS number from the analytical data sheet. 

DV Qualifiers - The entry will be taken from the list of\'alid qualifiers and associated comments. If other qualifiers 
not on the lis! 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 apprapriale. needs modification 
because of an unusual circumstance. or additional clarification is warranted. 

Test r ... tethods - Anions _ CE, EPA60 10. EPA6020. EPA 74 70 'I. EPA80 156. EPAS081. EPAS260. EP.'; 8260-M3. 
EPA82iO. HACH_ALK. HACH_!\'02. HACH_N03. \lEKC_HE. PCBRISC 



ORGANIC DATA ASSESSMENT SUMMARY FORM' 
(Data Verrrication!VaJidation Level 3 DV-3) 

lOP s'.CY 
r:.e'l_ 0 
A:-.3c.'1m&nl C 
Page 99 01 itS 
July 199' 

Page 1 of 13 

SITE OR PROJECT ___ S,,--T!.--cJ:~P~E __ _ -,. SAt~PLE IDS ::---. ~, : ;JY~/t c1~ 
\ NO. OF SAMPLES ~ r ANALYTICAL LABORATORY _----l:6~C-'L==--__ 

LABORATORY REPORT # __ .L..'i...:::~=O-",,6-,,1<-=.:2:::....::.~_ 
~----------

ER-:j;J. "rS -66:J.O - 'XX~, E,e.-/;J'iS·~" J(J- xx)/./ 
. CASE NO. r..;2.;2.3. . .:2s0{) £IZ.-/,;2'fS"-I?$J - XK~I Efi-/;29f-t,{'~/-><)()</ 

/I/lCa::.# '~(/39 G 
DATA ASSESSMENT SUMIIlARY 

D~sc:Jbe problems/qualifications below (Action Items and Areas of Conct;m) 

voe 
,/ 

SVOC 

./ 

P::STIPCB 

1. HOLDING 
TIMES;Pi=.ESERVATION 

2. GC.'MS INST. PE:=.FORM. ./ /' 

~. CALISiiATiONS.WIN DOWS ./ ./ 

4. ELANKS ./ ./ 

-. SUF'.?OGA ES 7 t/ 
5. MA TnlX SPtKE.'OU? 7 /1.. 
I. LA50r:.AiOiW CONTnOL ./' v 

SAMPL:::S 

8. INTE:::NAL STANDARDS / ./ 
9. COMPOUND 7 ./' 

.IDENTIPiCATION 

10. SYSTE!..I r:::::FORMANCE ./ :/ 
11. OVEnALL ASSESSMENT 7 ../ ,II 

~ (check mark) - Acceptable: Data had no problems or qualified due to minor problems 

N - Data qualified due to major problems 1'1,4 ~ /oId- .4 f'.P/;t;.A b Je 
X - Problems. but do not af.ec1 dala .' . 
Qualiiiers: J - Estimate' 

I 
UJ - Undetec1ed_ estimated 

~ 'l/q ~ 

JlE 
OTI ::.-: t+<-"?/1h~ 
,/ 

./ 
./' 

~;=e;~~ 

neviewed By: ,~ 
Date: ~'7' 
:.~ -::-.;..:. W? SNL:SC·?30':"':C.Rl 



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

1.0 HOLDING TIMES AND PRESERVATION 

Indicate the holding time criteria below that was used 10 evaluate the samp!:s. 

SW-846, 3rd. ed. 
Other: 

US! b:low samples that were over holding time criteria. 

il Sample 10 I VTSn I Da:e Analy:;::j A' 
i! I I / I 
;," 
Ii I I \\L-/ I 
II I I (~~f\ I I ~ 
I I I 0, h~" I :! 
j. 

I I v) ~~v I Ii 
ji I ~/ I 
Ii I A 

. 

I I! 

NOTe:: VTS::1 = Validated time of sample rece: 

Were the correct preservatives used? Ye No 0 

L:st below samples that were incorre y preserv.ed. 
, 

II Sample No. ·1/ Type of Sample I Deficiency I 
1 /1 I I 
I / I I I 
I / I I I 
I / I I I 
II / I I I 
I / I 1 ( I 
IV I 1 I 
ReviewedEy: ~d~ <{/'1/1~ 
n:J~~' 

is? S'·C3 .; 
;::.S-'/ 0 
A::ac.'1m~r.! C 
;:age 1C1 cl 115 

Jt;ly 1~;' 

Page 3 of 18 

/ 
Ac!ion 

. 

Ac!ion 

II 
II 
II 
I~ 

,I 

II 
II 

I 

I 

--



Ar.ae.~mem C 
Fage 104 01 115 
July l~94 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV·3) 

Page 6 of, 18 

3.3 DDT aM Endrin De,,,dation /'I, f -4/,/I,c -<; e L. 
List below the standards that have a DDT or Endrin breakdown ot >20% (or a combined -I rrf""'n of >20%). 

Datel1ime Standard 10 DDTfEndrin I % Breakdown I Ac.ion/ Atfecte: Sampl"s 

/ 
/ 

I I / I 
I I I V I 

I I / 
I I L I 

3.4 DSC Retention Time Check 

Is t~e %D between EVAL A and each ar.alysis (q!Jant and '::::)T;;ir~ation) ;::'::C r,,!er.ticn time withi;; DC 
limits (2% lor packed column. 0.3% capillary 10 < mm. and i~/:: tor me~ajor:}? 

Yes 0 NoD 

D~':> c,_ Sample lD / DElC %D ! Action 

I / 1 
/ I 

/ I 
:/ I I 

For the above criteria in Sections 8.1-8.4. check for transcriptionJcalculation errors. 

If errors are loun below w~h necessary corrections: 

/ 
/ 

/ 

I , 
I 
I 

; 

, 

, 
i 

I 
i 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Le·tel 3 DV-3) 

4.0 INITIAL CALIBRATION 

iOP 94-03 '; 
R'?v 0 
A[:ac. ... men[ C 
Page 105 of lIS 
July 1994 

Page 7 01 13 

Has initial calibration been performed as required in the ErA method? Yes B'" No 0 

W:~= the corree! number of standards used to calibrate the instrument? Yes ~ No 0 

For GC analyses of PC8s and Pesticides, did the laboratory 10110w the correct 72-hour sequence of analysis? 

Yes 0 No 0 AI" f ~ff/"CA b Ie 

List below compounds whic!1 did not mgg! initial calibration cr,'er:a outlined by the E? A method. 

,'j' I ,: l~stl"Jmenl ID Date Action J Samples Aff~r:tea 1~ 
It 
t; VOG: -lii--~~---'!";~~~~~~~~~~:!i!2L.~~~~~d&£ 

~~--~~~~~~~~~~~~~ 
~ I 
~------~~~~~----~------~--------~--------~ 

j; I I 1 II~ ____ ~-__ ~~ ____ ~ __ ~ ______ ~ ____ ___ 

"i SlIoc: We<tfc~ 
I I I I 

I I I I 
i I I I 
Check for Irans;::riptionJcalc'Jlation errors. II errors are prescnt. s>Jmmari:e necessary corrections below: 

Eevi2wed6y: ~t£y/-#-
Date: _~ ___ .~ 
.:' - ~ ... ,'0 c:,or ·C!"\;:::"\f'I.!!('" =:. 



6.0 BLANK ANALYSES 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation level 3 OV-3) 

6.1 Method:Reagent and Instrument Blanks 

.; 
TOP S~·03 
F.ev.O 
AUac.~ment C 
Page 107 of 115 
July 1594 

Page 9 of 18 

Has a me!hoCJreagent blank been analyzed lor each set of sam;:Jles Dr for every 20 samples 01 similar rr.airix. 

whichever is more frequent? . Yes 0' No 0 

Has an instrument blank been analyzed at least once every twelve hours for eac:h GCfflt.S system used? 

Yes 0' No 0 

6.2 Field.HinseEquipment Blanks 

Are :he~e field.rinse.'equipment blanks ass;)cia:ed with each sempling cay or a: frequency specified in tt.e 

sempling plen. Yes @' No 0 S VtJC.$ tJAlIy 
Lest beio'.v c:)m~unds for which enalys2s we~e re::rJest"c Ine: W::!: de!e::ed in eny of the blar:ks ar:alyz=j: 

L§),.9c : I ~ 'iff1f/ ~ I I I I 
I I I I I I I 
I I ' I I I I I 
POL = Fractical Quantrration Limit from E?A Method. 

/110 t-e,' V t?Cs -

Reviewed By: 
Dat~: 



ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data VerificationiValidation Level 3 DV-3) 

,; 
iOP 9~·03 
r=:av_ 0 
"'[:ac:.~men[ C 
Page 109 01 115 
J~ly 199~ 

Page 11 of 18 

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

YesD NoD ;/0 t A1f},'cA-hJe 

Are method blank surrogate recoveries outside of limits upon r::analysis? Yes 0 

Are transcription:ca!c:J!a!ion errors present? Yes 0 

if yes. note necessary c:rrec:ions. 

heviewed By: ;::, -d~ 
~at~: 

NO~ 



iC? ;..!..Q3 

Rev () 

A::a::-.:-:1enl C 
Fage1120111S 
July ;;;34 

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

10.0 INTERNAL STANDARDS EVALUATION 

Lis: below the internal standard areas of samples or blanks which did not meet criteria. 

Page 14 of 18 

Date 
Internal 

Out 
Acceptable j'i!: 

Sample 10 F.ange 
:F=====4=======~===?======*=~~======~li 

I ~ 
1~---------7------------~~'--7~~~~------~--------------------~ 

,~I------~--------~~~~~----~--------------~!' !! 
I~I ~ ______ ~ ____ ~~ __ ~~~ __ ~ ________ ~ __________________ ~!. 
II ~ 
!~--------~~~----~-------7------------------------~--------------------------

II 

.';i= j:!2~n-tu~..:s of lt1~ ifi:=m2! s:andarcs \·.:ithin 30 S="::lncs of the cssociat=d ~aii:;~a.~i(jil s'lanccrt? 

Y~5 ~ No U 

11.0 TARGET COMPOUND UST ANALYT:::S 
11.1 GC'MS AnalYSes 

Are ::0: reconstructed Ion c~r3ma:og~ams, th:'mas5 5;:=::,a tar the identified cor..;J0uncs, and the :::a:a sys::.':l 

prir.:C:'J:S in::!uc:d? Y:s B' No 0 

Is c:'romatoglaphic perforr..ance ac::!ptable with respe·:;: :0: 

case!ine stability? Yes d No 0 

hes;:Jlution? Yes G( No 0 

Peak shape? Yes E( No 0 

rul:-5cale graph (attenuation)? Yes g/ No 0 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification!Validation Level 3 DV·3) 

" 
TO? !i.!·C3 
F.ev 0 
At:ac.~ment C 
Page 113 of 1 t5 
July ISS~ 

Page 15 of 12 

Other: ____________________________________________________________________________ __ 

Is the RRT 01 each reported compound within the limits given in the method of the standard F.nT in the 

continuing calibration? Yes 0' No 0 

Are all the ions present in the standard mass spectrum at a relati'/e intens~y greater than 10% also present in 

the mass spe~rum? Yes B"" No 0 

Do sample and s!ancard relative intensities agree within 2,)%? Yes Ef No 0 

If no lor any of :tie e:ov:. incica:: below prcblems ar.: c'.:elifi:ati::.:~s ~ade te .t,,:a: 

11.2 GC Analyses 

Are there any tran;-:!"ipli:n·calcuIation errors ::.erN:?sn t!i: r;w C2:;' ;nd the r=;JJr::ng b:m 
Yes 0 No U . 

II yes. review e:rors and necessary c::lfrec:lons below: ii errors are large 
be necessary. 

ounds within the calcul2ted retention time windows lor both quantitation and 

coniirmation 2nalysis? Ye 

ation periormed when required bl-'Ihe EPA nlethod? Yes 0 NoD 

Y of the above. reject positive results except for retention time winoo',','s ii associated s:2ndard 
unds are similarly shifted. 

hi:vii:wed 6y: 
Oct::: 



ORGANIC DATA ASSESSMENT SurilMARY FORM 
(Data VerificationNalidation level 3 DV-3) 

13,1 Chromatogram Quality 

We~e baselines s:able? Yes ~ NoD 

,W?:re any negative peaJ.:s or unusual peaks present? Yes 0 

Were early eluting peaks resolved t~ baseline? Yes ~ No D 

TO? ;.!·~3 
;:'.ev_ 0 
A~-:ac.~m~~.: C 
PagellSo!\\S 
July \g;, 

Pa;;e 17 of 13 

~f in:~rrec~ ~::a~ti,atior:s arE e'lide!'it. note C:Jrr.:ctions ne·:ess2.ry =:e:°.v: ______________ _ 

'r- --" re"""r-,.;~"-----'"'n I',ml'" ""'-I;>"","on l'lm'lts) 20"'I"S--'"' to r-r--- s"mpl" -';"""0-" "~o· 'or 5"';' s::m:::,'". t-. :: .11_ ~_ =~ ~ .. a ~HC.o... .~ 1, .... :: .... :--. I .'- 1::""..1 :::1::-_ 0 a :: _"_0 I~;) C:" I ... ;), .... r 

:7"::;S::Jre? Yes r::1 N: n 

If :-O .. J. make n~':~5~ary ::r:-:::ions arid note belo'N. 

1~,O TE:NTATIVClV IDENTIFI::'J COMPOUNDS 

A.re Tentative!y Identified Compou:lcs (TIC) properly identified with s:an number or 

concentration, and J qualifier? Yes 0 No 0 

A.re the m2SS spectra lor TICs and associated -best mate, - Yes 0 No D 

Are any TCL compounds lis:ed 25 TIC co No 0 

I e reference mass spec:ra with a re:aiive ini2n5~y gre ater than 10% also 

Yes 0 No 0 



SAl\lPLE Flj\;OI:'<GS SUMMAR Y 

Sile: 5r 4 [) F 
.-\ R'COC 0 DJla CI 'r; ass •• cation: "-'0 n.~ ..... """e.. 

SJmpie' 

I I DV I 
Fracrion No. .\nalysis Qualifiers Comm~nts 

.. ;1)() ~ __ :l': I ~~ 
~ 9-r t' 

£J~ /7 ,,?' // fAA. L.-.. /. 
___ ~.P 

~. 7~. 

/ 

I 

()C ~ ~ ~ 
I I 

I 
Sample No./Fraction No. - This value is locared on the Chain of Custody in the ER Sample ld field . 

. -\nalysis· Cse valid test methods provided below or if the result applies to an individual anal:1e within a test method. 
use the CAS number fTom the analytical dara sheet. 

OV Qualifiers - The entry will be taken fTom the list of"alid qualifiers and associated commenrs. If other qualifie,s 
nO! 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 associared with the qualifier is not appropriate. needs modification 
because of an unu5ual circumstance. or additional clarification is warranted. 

Test l'lethods· Anions_CE. EPA6010. EPA6010. EPA'470'1. EPA8015B. EPAS081. EPA8160. EPA8160·M3. 
EPA8270. HACH_ALK. HACH_ 1"01. HACH_N03. \IEJ.~C_HE. PCBRISC 

't 
I , 
i 
I 

I 

" 
ii 

I 

I 
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TOP 9~·C3 
Rev 0 
Attac.'ment C 
Page JS ot 115 
July 19S4 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

SITE OR PROJECT 5 r c:f D F 
ANALYTICAL LABORATORY _~Ge:..!::::E~L:::::..-__ _ 

LABORATORY REPORT # _-4n,--",-O=~....::'b.::!::',;2c.:.....='t,-

~AGJ( LEJ!\OER ...c.~!..!.'f(::..!~::..::():..!::C:....!-#:~_G~O.<:JO~3:...!.9..!::b:.--._ 

NO. OF SAMPLES ~/....;::..s:.....r""·,,,,-,:I<--____ _ 

Page 1 ot 16 

CASE NO. 7;2.-23. ,;2.300 

SAMPLE IDS _________ _ 

£72-}:275"- 6631 - BH / - {, - If - S D 

DATA ASSESSMENT SUMMARY 

ICP 

1. HOLDING TIMES ../' 
2. CALIBRATIONS -/ 
3. BLANKS :7 
4. ICS ./ 
5. LCS :7~ 
o. DUPLICATE ANALYSIS :7 
7. MATRIX SPIKE / 
8. MSA 

/ 9. S:::RIAL DILUTION 

10. SAMPLE VErllFICATION ./ 
11. OTHER QC ../ 
12. OVERALL ASSESSMENT 7' 

,( {check mark} - Acceptable 
Other - Qualified: J - Estimate 

UJ - Undetected. estimated 

AA 

AlII-

, 

MERCURY 

/' 

./ 

:7 

~ -1;/915 R - Unusable {analyte mayor may not be present} 

CYANIDE 

lfA. 

v 

...AGTION ITd\ltS;7"~tld!:....!i~=j~~~~~fk~~~~~~~~~#~:;"'<~~~~ 

REVIEWED BY: ,L.d~ 
DATE REVIEWED: ~/Yh "6' 

A.L'2·~ 'V-.'?'SNL:SO?30.!.!C.R 1 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaJidation Level 3-DV3) 

TOP 94·03-

;'nachmen' C 
Page 37 of 115 
July I.S~ 

Page 3 of 16 

1 0 HOLDING TIMES 

l:" hold'''9 Um, ,",ri, ",,' to ,.,',," ,"np'''. 'rr""Urrg which "mp'" "',,' lh' hold'rrg tim"7 
time begins with validated ttme of sample collection. 

I 
Holding Days Holding 

ActiO? 
Time TlITle was 

Parameter Criteria Sample ID Exceeded , 
I I I / t 

I I I I I / I, 
I I I I i / Ii I 
I I I I , / 1\ 

, 

I I I I ;(L/ 

II I I 1 I ~~ '/ , 
1 I I I / [.,;/ . I II 

:1 1 I 1 / (/, / fl.1''' Ii 

1\ 

I I I / \j /'(,D 1': II 
I I 1")/ '( : Ii 

II 

II 
I I 1/ - .1 

: ·Ij 
I I ~ i 

.. 
iI 

Woe, '" "rr,d P""N""" "',~ No D 
Us! below samples that were incorre' preserved. 

II Sample No. I /Type of Samples I Defic:ency I Action I 
A I I 

/ I· 
/ I 

/ I I I 
1 / I I 

/ I I 
/ I I I 

V I I 

Reviewed By: _ .... J:::;.=...:..=.' L.cI"-----'~==~==_L.r-=-:::::::..__ 



TO? 9~·OJ 
Mev. 0 
A:-.achmenl C 
Fage ~o of 115 
July 199~ 

3.2 Method Blank 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Was one method blank analyzed for: 

Each of 20 samples? Yes g' No 0 
Each digestion batch? Yes GY No 0 
Each matrix type? Yes 0' No 0 
Both AA and lep when both are used for the same analyte? Yes 0 

or 

At the frequency indi~ated in the EPA method or OAPjP? Yes IT No 0 

?age 6 of 16 

NOTE: Method blank is the same as the calibration blank for mercury and for wet chemistry ar:aiysis. 

List analytes dete:ted in method blank samples below. NOTE: For soil samoles. be sure to c;;,:ulate blank 
values using digestion weights and volumes. 

I 
Preparation Analyte Conc. Required Action Level 

~ Date Detection 

; Limits 

I I I I I .y;;,1~ __ I 
I I I I I~.J I 
I I I I /,~ r.:?"/ I 
I I I ~lln ~/ LJ; 

p- I 
I I /-"'--...rr I I 
I ..-1 I I 

I I ~ I I I I 
I ...--/ 

p I I I 
~ 

, I I 
Is concentration in the method blank below the detection limit? Yes ~ No 0 

r 

\1 

I 

AHectedsamples: ____________________________________________________________ __ 

Reviewed By: LL~ Date: <? / i IT 'i?' 

AL'2-:":'.WP;"SNl:SO?J04.:-C.P.l 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-0V3) 

3.3 Field/Rinse!Equipment Blanks 

r.-e'll.O 
t..::aCllr:1S-!l1 C 
i=- a3e ":1ofl15 
J!.:!y lSoS.! 

Fage 7 of 16 

Was a fieldJequipment blank analyzed as required by the E?A method or QAPjP? Yes 0 No ~ 

Lis: below analytes detected in the field blanks. NOTE: For soil samples, calculate blank values using 
digestion weights and volumes. 

Collaction 
Required ~ 

Analyte Conc. ; D~:~:~on Action L~~~:~ ij Date Blank 10 
:~======~========~============~======~===9F=~~~~~~~============~' 
I I I I I!' J",d.-~ i !i 
I I 1 .l~~b~ I i II 

I I I _____ 0 V I I, 
i I ~ I, I ' I' 

:~~: ::: : ~ 
4.0 IC? INTERFERENCE CHECK SAMPLE ANALYSIS 

Was an ICP interference check sample (ICS) analyzed at JPe beginning and end of a run or at least twice every 

S hours? (Not required lor Ca, Mg, K, and Na) Yes Gr No 0 , , 

Samplesaffected: ______________________________________________________________ _ 

Are the values of the ICS for soiution AB within 80-120%R? Yes ~ No 0 

If no, is the concentration of AI. Ca. Fe. or Mg lower than in ICS? Yes 0 No 0 

Reviewed By: _--,L,-"",=~' .L£:.L.....c~==~~ 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

List below any lCS recoveries not within limits. 

Preparation I 
Date Analyte I %R I Action I 

I I I I 
I I I J. ~ 
I I L!If A 71 ---- I 
I I rrl~ ;.,.. 1 

1 
I ________ /~ I 

I I _____ I /V" I I 

I ~ I I I 
1 _____ I I I I 
6.0 LABORATORY DUPLICATE ANALYSIS 

Were laboratory duplicates analyzed at required frequency? Yes G1' No 0 

,QP 9~·Q3 
hev.O 
A:~c.~m9m C 
Fage '-3 af 115 
July 19;.! 

Page 9 01 16 

Samples Aff~ 

-----
I 
Ii 
II 
Ii 

Samples anected: ------------------------------------------------------------

Was laboratory duplicate analysis periormed on field or equipment b~anks? Yes 0 No g" 

Samples af:ected: -------------------------------------------------------

Is any value for sample duplicate pair <POL and the ather value> 1 OxPOL? Yes 0 No ~ 
Samples aHected: -----------------------------------------------

Reviewed By: b A X::Lr 
~L·~,VJP.SNl:SO?:;O...!...!C_;;l 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-0V3) 

JOP g.:.·C3 
;;ev 0 
t..~.achm~::'H C 
r::age (:5 01 t t5 
July 19;< 

Pag9 11 01 16 

Samples affected: _______________________________ _ 

List below the analytes that do not meet RPD or pal criteria. Use the same criteria 2S those used for 
laboratory duplicate analysis or criteria specified in EPA method or sampling plan. 

Ii I I Collection I I 
I • 

~ .1 Sample 10 Matrix Date RPD Control Umij I Action 
I 

i~ I _ ... Ied 

" J 1 1 1 i /fjJ ____ :1 
il I 1 I , L....~ _____ I 
j, 

I I I A. o1~nic-O v I: 

I! I I I~ ~ ff ,.; 
il I I _____ I I ,! 
Ii J..---t I I • : • 1 , 
II ------ I I I I I, , . 

Check for transcription/calculation errors. Sriefly summarize errors :nj associated actions when da:a quality 
might have been affects. 

8.0 MATRIX SPIKE ANALYSIS 

NOTE: This matrix spike is a predigestionlpredistallation spike. 

~ :2.;..:. V.'?S:-.lL:SOP304!.C.R, 

1 

I 
i' 
;1 

Ii 
I 
i 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

;:''f:'' 0 
.!.::a::!1m~nt C 
r:;;;':! t.i of 11S 
h!y''==''! 

,; 

Page 13 01 16 

NOTE: If preparation blank spikes are analyzed, evaluate recoveries. These recoveries can indicate whether 
excursions in matrix spike recovery are caused by sample matrix effects or poor digestion et:iciencies and/or 
problems with matrix spike solution. For example, if matrix spike recovery lor selenium is 0% and preparation 
blank spike recovery lor selenium is 92%, this may indicate sample matrix effects. 

9.0 FURNACE ATOMIC ABSORPTION ANALYSIS /110 f .A f f J/c.;':; b Ie.. 
Were duplicate injections present for each sample, including required OC analyses (no: require 

done)? Yes 0 No 0 

Samples affected: _______________________________________________ ~-------------------

Were pcsidiges:ion spikes analyzed lor samples. including OC sam _S1 Yes 0 

't/ere pos:diges:ion spikes analyzed at the required concemra" No 0 

Sam;Jles affected: ----------------------------;,L----------------------------------

Was a dilution analyzed for samples wil osldigeslion spike recovery <40%? Yes 0 NoD 

Samples aHected: _________ ~-----------------------------------------

MSA Analysis (Met d of Standard Additions)-MSA is required when serial dilutions are not wilh:: 10%. Was 

MSA required fo any sample but nol pertonned? Yes 0 No 0 

Iculalions Dutside the lin=2, range ollhe calibration curve? Yes 0 No 0 

F.eviewed By: Date: _<{~J-L'i-LI__''i'--'~''___ ____ __ 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-0V3) 

TO? 94·C3 
nev.O 
t..::achment C 
Fage 45 of liS 
July 1994 

.; 

Page 15 of 15 

11.0 SAMPLE RESULT VERIFICATION 

11.1 Verification of Instrumental Parameters 

Are instrument detection limits present and verified on a quarterly basis? Yes 0 

Are IDLs present for each analyte and each instrument used? Yes ~ No 0 

NoD 

Is the IDL greaterthan the required detection limits tor any analyte? Yes 0 
(If IDL > required detection limits. flag values less than 5xIDL.) 

No r:;t' 

Samples aHected: ____________________________________________ _ 

Are Ie? Interelement Correction Factors established and verified annually? Yes 0 No 0 

Are Ie? Linear Ranges established and veriiied ouarterly? Yes 0 NoD 

It no iorany of the above. review problems and resolutions in narr2\1ve repor .. ____________________ _ 

11.2 Reporting Requirements 

Were sample resuns reported down to the POL? Yes if No 0 

If no. indicate necessary corrections. 

Were sample results that were analyzed by rep for Se. TI. As. or Pb at least SxIDL? Yes ~ No 0 

Were sample w~hts. volumes. and dilutions taken into accou~t when reporting sample results and detection 

limits? Yes t::l No 0 

heviewed By: _...".ot:;==-==·:..:d~~~=_'...:._==. _ Date: "t I '-/ / <j g-
-~~~~~=----------------------

;.,!..:..,.~.W?SNl:SOP30.wC.R' 



/. 

'}. 
'1 
6' 
if' 
(' 

i · 

I"terlllal La b 
Batch No, 

o.pt. NoJMaII SlOP: 6133 MS.l1(7 
ProIec\ITaIk Managor; MIke S!nde[! 

ProjeCt N_: 101 Non.eR SeptIc FIelds 

Record Cemr Code: ERJl295IDAT 
l.ogOook Ref, No,: 

iecl1 Area 11\ ----
SImple 10 or 

Sl~ Locdon 06ta1 

AN-AL YSIS REQUEST AND CHAIN OF CUS10DY 
SAR/lNR No. 

contract No.: 

CaBe No.: 7223.230 
SMO '"-Chorfzallon,--:-:-:--.--:--___ _ 
8UI to: S ..... NaIIOMII.abonltoOes 
SuppIJer Services, Dept ~ __ 
P.O. Box 5800 MS 0154 

Page 1,e! :(~ 
ARICOC.' r- 600397 _I 

qJt~~~~~~~~:j~~[ti~~~~~~§j~~~~ji~==~:::: (c • 

Original To Accompany Samples, 
laboratory Copy (While) 

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

EDOXYes DNo 
Raw data package )('fes DNo 

2nd Copy SMO Suspense Copy 
(Yellow) 

3"' CoPV Field Copy (Pink) 



Project Leader To--.y Roy~ I 

DOCUMENTA TlON COMPLETENESS CHECKLIST 
IDATA VERIFICATIONNALIDATION LEVEL 1 .DV1) 

Project Name tlj I AIM - E~ 'S.-ee ~,.(. hoe. (d<; 

Itcv. I 
i\lIac\lIllcnl i\ 
NUY1:Ulllcr PJ'I~ 

(LJJ If f·% 

ARiCOC No. . 6003«7 Analytical Lab __ ..;..&_.ec._L ____________ _ SDG No. JJA ------
III Ihe lables be/ow, mark any informa/ion fha' is missing Of Incorree' and give an explanation. 

1.0 Analysis Request and Chain of Cuslody Record 
Une Com lete? Resolved? 
No. lIem Ves No \I no, elCplaln Yes No 
11 AU llems on COC complele • data entry clerk initialed and dated fJA }Jot OojJp ( t" t 0. b<4 
1.2 Container lype{s) correcl ror analyses requesled ~ 

1.3 S8lJllle voIume8dequale for I and Iy~es 01 analyses requesled ........ 
1.4 PreservaUve correcllor analyses requesled ..-

1.5 Cuslody records conlinuous and complete -
1.6 Lab sample number(s) provided ~ 

1.7 Condilion upon receipt InformaUon provided -
1.6 TriUum Screen data provided (Red labs) ~P, jJ",+= . CVJp ( fc..o. b l4! 

2.0 Analytlcallaboralory Report 
line CORll lele? Resolved? 
No. lIem Ves No If no, explain Yes No 

2.1 Data reviewed, IIgnature ....-
2.2 Dale samples received --2.3 Method rel4ltence number(s) complele and correct ........ 
2.4 Quail\}' conlrol dala provided jMB, lCS, LCD, DetecUon limit) ....-- UA .... t o:.A<1!'(ud wdic !>().b ...... f/"«f ~, I.tls 
2.5 Matrix spike/malrix spike dUlJIIcate data provided(i( requesled) ........ AJof-e-= .... of ~9F, .... H t-e.d I (t"u:,.ly~ O..-i S~ l.o s 
2.6 Narreliveprovlded ---2.7 TAT mel IJA. /JDf- c.f~(t'~o." ~ 
2:8 Hold Urnes mel ~ 

2.9 AU requesled result data provided --
Based on Ihe review, Iflls data package is complete [j-'ris 

\I no, provide : correction request tracking II _______ and dale correclion request was submilled: _____ _ 44 t(. r<:o.L Date: d ~b (C1"O Closed by: ~ _________ _ Date' ----Reviewed by: 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION lEVEl2-DV2) 

Project Name _....:.'..:..0..:..( _JJ-=(}_.-1._-_E_/C __ .5ee-"-_~'-,~,---~h_·_el_d._! ___ _ Page 1 01 5 

Case Number 7Z.Z"3 • 'Z 5'0 
Sample Numbers E~-I~~S"-b63f -DFI - (81;1-61 - I I-S) 8~ Z-6, -fir QW'l E.~ 12.'l~-66~/-T1JIEB 

AR/COC No. 600 3q 7 Analytical laboratory __ c_f!_c_L ___ _ SOG No. __ }J_A ___ _ 
ARICOC No. ___ _ Analytical laboratory _______ _ SOG No., _____ _ 

ARICOC No. ___ _ Analytical laboratory ________ _ SDG No. ______ _ 

ARICOC No. ___ _ Analytical laboratory _______ _ SOG No.'--____ _ 

10 EVALUATION 

Item Yes No If no, Sample 10 No.lFraction(s) and Analysis. 

1 ) Sample volume, container, and 
preservation correct? ....--

2) Holding times met for all 
samples? ....---

3) Reporting units appropriate lor the )J 0 ~ 'tP" £" <:..£t. h~ 
matrix and meet project·spec~ic )JA requirements? 

4) Quantitation limit met for all 
samples? ----

5) Accuracy 
a) laboratory control sample ...--

accuracy reported and met for 
all samples? 

b) Surrogate data reported and 
met for all organic samples ....---
analyzed by a gas chroma· 
tography technique? 

Reviewed by: 

Date: 

ALI2-94ISNl:SOP3044B.Rt 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATJONNALIDAT10N LEVEL 2-DV2) 

Page 2 of 5 

Item Yes No If no, Sample 10 No.lFraction(s) and Analysis 

c) Matrix spike recovery data St'iI) -( B ="-7 ".-e, ....... / h ...... 1- r-eptr"...J.,.~1 
reported and met for all 

£r Ba.. G) 
samples for which it was ---requested? 

6) Precision 

a) Laboratory control sample 

precision reported and met for IJA 
all samples? 

b). Matrix spike duplicate RPD $(95-(6 -7 ...-es .... (f.. vlOr .--e.po .... 4d 
data reported and met for all 

t;,,- @ 
samples lor which it was ---- IS C\.. 

requested? 

7) Blank data SAS-(8 ~7 'T lIa.lWls ~Cl.-l.ed f'ur 
a) Method or reagent blank data 

Cd, #;19 ' a-d ph (2) 
reported and met for all ......--
samples? wt Q8 -tl -;7 ;I v ... l....4 ~...L...Ji. htr Cd. 

b) Sampling blank (e.g., field, 

trip, and equipment) data 

reported and mel? ....--

8) Narrative included, correct, and 

complete? ..---

2.0 COMMENTS: All items marked "No" above must be explained in this section. For each "em, give 
SNUNM 10 No. and the analysis, if appropriate. of all samples affected by the linding. 

Reviewed by: 

Date: 

Aln·94ISNL:SOP3044B.R1 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALJDATION LEVEL 2-DV2) 

2.0 COMMENTS CONTINUATION SHEET 

Page 3 of 5 

MOL Q..-.d POL ,'..-... f4 LfoII.6 (S"/?8-f8): Cd I H'i ( cu-.ol ph. -
k pO-t.f' ~ CJt S- .fu. d.cJt!t. t/(LL.cf.o.t"tlv1.. ~u.a(,'{:..,.~oH 

~C-~ a "0 Vi! ~ PQ L t'..-... f..1. ~ f-/-r...O LMB (w ''l 8-1( J 

4<Aa.l'{ ("c.QJ rt.f- ...... {h h.,r h,,{-i.. rLe T8 a..-u:( E /5 ,v.L/o.!r 

Reviewed by: . 

Date: 

AU2-94/sNL:SOP3044B.Rl 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

Page 4 of 5 

3.0 SUMMARY: Summarize the findings in the table below. List only sampleslfractions for which 

deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Explain any 

other qualifiers in the comments column. 

Samplel 

Fraction No. Analysis Qualifiers Comments 

~ 

~ 
, I dl / 
I~ 

! ..... (]~~ 

" 
po-<t~ V 

7 
~ 

.-/ 
Anach eantinualon sheet fOI" acldilional samples 

QUALIFIERS: 

J a Estimated quantily (provide reason) 

8 = Contamination in blank (indicate which blank) 

P = Laboratory precision does not meet criteria 

R = Reporting units inappropriate 

N = There is presumptive evidence of the presence 

of the material 

UJ = The material was analyzed for but was not 

detected. The associated value is an estimate 

and may be inaccurate or imprecise. 

Reviewed by: 

Date: 

A1I2·94ISNL:SOP3044B.Rl 

Q _ Quantitation limit does not meet criteria 

A = laboratory accuracy does not meet criteria 

U = Analyte is undetected (indicate which analyte and 

reason for qualification) 

NJ _ There is presumptive evidence of the presence of the 

material at an estimated quantity. 



~-rZ'l~-6b"SI-DFJ 

6- S 

-(HI m ~, !: 

y'" - BtI~ '-. 

SA'.lPLE FI"DI"GS SLM:vJARY 

Data Classi 

Comments 

Q ..... c. { "j:,·e. S c..tl l'f fo 0 {( 

("s ~d (as" 

74L{o-18.- "3 

Sample "0. Traction No. - This "alue isloeated on the Chain OfCu5lOdy in the ER Sampie Id field, 

Analysis - L'se "alid test methods pro\'ided below or ifthe result applies to an indhidual ar.al~1e within a test method. 
use the CAS number from the anal~lieal data sheet. 

DV Qualifiers - The enny will be taken from the list of"alid qualifiers and associated comments. If other qualifiers 
not on the lisl are needed. comact Tina Sanchez to coordinate adding them to the list. 

Comments - This is only to be used if a comment associated with the qualifier is nOI appropriate. needs modification 
because of an unusual circumstance. or additional clarification is warranted. 

Test :\Iethods - Anions_CE. EPA6010. EPA60::0. EPA ~~iO'L EPASOI58. EPAS081. EPAS~60. EPA8~60-M3. 
EPAS':::/O. H.KH_ALK. HACH_ 1\02. HACH_~03.l\IEKC_HE. PCBRISC 

R~\i.:\\ed b~:--+f-(dI,~-..:4~. _ZL----=-__ uate:. __ 
,
/_2 _6! (J-d ____ _ 



5NUNM ENVIRONMENTAL RESTORATION CHEMISTRY LABORATORY 
NONCONFORMANCE AND CORRECTIVE ACTION REPORT (NCAR) 

NCAR No. q~#09:; (completed by ERCL QA Officer) 
PART I-INITIATION (completed by originator) 

Description of Nonconformance: 
~CS A shows Cu-andAg-atlevelssHghtly-above-theinespective pal's. ulCSAStTas 
Hg present at twice the amount it should be. 1MB shows Cd, Hg, and Pb present at 
levels between the MDL and POL; samples will be reported with a "S" qualifier for 
these elements. MDUP rpd out of criteria for Sa. 

Effect of Nonconformance: 
The Cu and Ag data for the ICS A indicates possible matrix interference for these two 
elements, however, all recovery samples and blanks pass for Cu and Ag, thus any 
matrix effect appears to be minimal. It was determined by examination of a previously 
run batch that the ICAl-B solution used in the preparation of ICS AB was made 
incorrectly, and this is responsible for the high Hg level. Because the source of the 
problem has been found and the problem fixed, no action is necessary for this batch. 
As stated above, the samples will all carry "8" qualifiers for Cd, Hg, and Pb, due to 
their presence in the 1MB. The high rpd on the MDUP is most likely attributable to 

P'sample-nonhomogeneity, whichisa corrunon-problerrrwhen-anatyzing soils. ..-

Associated Samples: 9807-600303-01, -02, -03; 9806-600397-05, -06, -07. -08; 
9806-600443-05, -06, -07, -08 

Associated Batch #s: Sl9818 
Associated COCs: 600303, 600397, 600443 

PART II - CORRECTIVE ACTION 

Corrective Action Required? DYES ruN(; 
Describe Corrective Action Required: 

,uj4 Date(s} for completion of Corrective Actions 

PART 111- ACCEPTANCE AND APPROVAL 

ciJ::J-{.::.I kr'(c<, 11=,- ~ -
-? 11,-, (<',S 

Originator (print) Signature Date 

/Jj ~ll:. /JJ/i81.£.tL. ~~~ p~ ~ ERCL QA Officer (print) -Signat ;-

PART IV - VERIFICATION OF COMPLETION OR CLOSE OUT 

Comments: 

/lJAJ!:., t.£ /J/~ 
ERCL QA Officer (print) ~~~~ Signat - ~ ~ 



VOC Peer Review Check List 

Batch 10: SVO~ -C40 

Did BFB Pass? 

Did the ICAL Pass 'YoRSD ~ 30% 

Did tile ICAL and CCV pass: 
± 200/0 recoveJy for the individual analytes? 
Calibration Cbeck Compounds in criteria? 
System Perfonnanc:e Check Compounds in criteria? 

Did the blank pass? 

Did the MSlMSD pair pass accuracy and precision and criteria? 

Did)..CS pass acc;uracy criteria? 

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

Did R.:lention Times remain inside windows for all sland:lrds 
and samples? 

Did all surrogates pass criteria for each standard and sample? 

Check for: 
Cany-<)\'er contanUlllItion 
Correct interpretation of mass spectra 
Errors in data enlly, rounding andlor calculations 

Reviewed by: 

Yes/{ 

Yes)!. 

Yes¥( 

yes¥ 
Yes 

yes'fw 
yes)f 
YesX 

Yes }i( 

Yes~ 

YestJ 

OKj[ 
OK~. 
oIcif 

Date: 

NoD 

NoD 

No 0 
No 0 
No 0 

NoD 

NoD 

No 0 NJAO 

NoD 

NoD 

No 0 



600397 

VOC Peer Review Ch eck List 

BatchID: S\JDt.-D;;fl 

Did BFB Pass? 

Did the ICAL Pass o/oRSD .s 30% 

veS1;t' No 0 

yes)( NoD 

Did the ICAL and CCV pass: 
± 20% recOvery for the iDdividuaI aualytes7 
Calibration Chedc Compounds in aiteria7 
System Performance Chedc CompDUDds in criteria? 

Did the bIanJc pass? 

Did the MSIMSD pair pass accuracy and precision and criteria? 

Did ~CS pass accuracy criteria? 

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

Did Retention Times remain inside \\indows for :Ill standards 
and samples? 

Did all surrogates pass criteria for each standard and sample? 

Checlcfor: 

vcs~ 
vcs,! 

YCSi 
VesT! 

Vcs~ 

Cany-ovcr contrunioation O~ 
Correct interpretation of mass spectra O~ 
Errors in data entry. rounding andlor calculations OKfJ. 

Dale: 

No 0 

No 0 

NoD 

NoD 

NoD 

N/AO 



VOC Peer Review Check List 

BatchlD: $VO~ -C4C 

Did BFB Pass? Yes/{ NoD 

Did the ICAL Pass o/aRSD ~ 30% Yes)f. NoD 

Did the lCAL and CCVpass: 

~~, 
± 20% recovezy for the individual anaIytes? NoD 
Calibration Check Compouuds in criteria? NoD 
System PCIfOI'llWlCe Check Compounds in criteria? Yes "" NoD 

Did the blank pass? Yes NoD 

Did the MS/MSD pair pass accuracy and precision and criteria? Yes)f NoD 

Did ~CS pass accuracy criteria? yes}J( NoD NlAD 

Were all IS areas within a factor of 2 of the average are:! in 
the leAL 

Ycs)(. NoD 

Did Retention Times rem:lin inside \\indows ror 0111 s~nd:lrds YeslC NoD 
and samples? 

Did all surrogates pass criteria for each standard and sample?- - - - -Yes]! NoD 

Check for: 
Cany-cver cont:unination 
Correct interpretation of mass spc:ctm 
Errors in data entry. rounding and/or calculations 

600397 



QA Officer Review Checklist 
SNUNM Environmental Restoration Chemistry Laboratory 

YES NO Commen!$ 
I. Samples were preserved and bandled in accordance with QAPjP and LOP, v' 
2. The appropriate Dumber and type of laboratory QC check samples were analyzed v 
3. Laboratory QC checks met the eslablisbed acceptance criteria V Sa t"'-.! 71",.· A'v<.. 
4. Deviations from analytica1 methods are documented AlIA 
5. Data package is complete, per section 10.4 of the ERCL QAPjP ." 

Data rawle Checklilt 

YES NO ~omments 
Date of Issue v 
Case NlIIlItive ,/" 

Description of data paclcage V 
Index of samples, including sampliDg ID and laboratory ID V 
Description of any problems encountered in analysis V 
Circumstsnces leading to the use of data qualifiers v 
Type of digeation used for general inorganic analysis of soil samples V 

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

Calibration ranges if 
QCSummaries . v 

Surrogate data ....... 
Matrix spike or LCS recovery data for accuracy if 
MSIMSD or LCSlLCSD for precisioD V 
Method or reagent blank data ....... 

QA review documentation: V 
QA Officer Review Checklist v' 

Electronic copy of the analytical data ....... 
COC v' 

Data Paclcage COC No. ~~~fl Reviewed by 7'J'4. .< ~ Date ¥.t.Jf'..f 
,7 

c:\document\ercllreports\qachecJc.doc 
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Inteinal L.ab ANALYSIS REQUEST AND CHAIN OF CUSTODY 3' P.ge1of 

ARICOC I 602761 

,~~~~~~~~~~~~~~~~~~~~~~~-=~~~~~~~+-~~~~-+~~~~~~ 

'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~d+~~L+~~~~~-

, ~~~~~~~~~~~~~~~-¥~~~~~~~-=~~~~~~~+-~~-r~-+~~~~~~ 
'.~~~~~~~~~~~~4L~~~~~-+~~~~~~~~~~~~~ 
'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~L+~~~~~-

,~~~~~~~~~~~~~~--~+-~~~~~~~+---~~~~~--~~~~~~~~~-
,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-, ~~~~~~~~~~~~~~~~~ 



DATA VALIDATION-SUMMARY: 

SITEJPROJEeT: NOt! ~ltf..S\-4t;K.. CASE #: 722 3-,2...30 
ARCOC#: ~Q, 7p I -, 

#OFSAMPLES: J MATRIX: QrveA.J;) 
LAB SAMPLE IDs: q 9 oaf. 7 Y - ? I . 

LABORATORY: _G-~:..<F, ........ t.=---,=-:,.....-:-."..,~"..,.-_____ _ 

LABORATORY REPORT #: -,-..... '1L,L..!OoO~;f,.:z.s:;qz...7L'I~ _____ _ 

I. HOLDING T1MESI 
PRESERVATION 

2. CALffiRA TIONS 

3. METIIOD BLANKS 

4. MSlMSD 

S. LABORATORY 
CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES 

CHECK MARK 
J - ESTIMATED 
lJ - NOT DITECTED 

./ 

./ 

SHADED CELLS - NOT APPLICABLE 
UJ - NOT DETECTED, ESTIMATED 
R - UNUSABLE 

REVIEWEDBY~SJkE~ .• ~ --

• 

./ 

/ 

/ 

./ 

B·2 

UJ2. 
./ 

,/ 

./ 

,/ 

./ 



Memorandum 

Date: 10/29/99 

To: File 

From: Marcia Hilchey 

Subject: Organic Data Review and Validation 
Site: Non-ER Septic Systems 
ARlCOC: 602761 
Case: 7223.230 
Laboratory: GEL 
SDG:9908674 

See 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 with specified methods (PCB 
EPA8082). All compounds were successfully analyzed. 

Qualification was applied to a PCB sample result due to low surrogate recovery. 

Application of the VI qualifier to equipment blank results (see Surrogate section above) does not affect 
field sample data quality. 

Holding Times 

The samples were analyzed within the prescribed holding times. 

Calibration 

Initial calibration met acceptance criteria. 

cev analyses on'8I26/99 at 184.5 (Aroclor-1232) and 1904 (Aroclor-1221) exceeded percent difference 
criteria. These eevs were only associated with the equipment blank sample. The laboratory case 
narrative indicates that these failures indicate a positive bias. Since the sample results were non-detect, 
no results were qualified. 

No target analytes were detected above the reporting limit in the method blanks. 

Surrogates 

Surrogate recovery in sample B6730-DFI-RN-PCB failed to meet acceptance recovery -low. Non-detect 
results for this equipment blank were qualified UJ. 

Note: The laboratory case narrative incorrectly states that surrogate recovery for sample B6922-DFl
BH2-lOS (instead ofB6730-DFl-RN-PCB) failed to meet acceptance criteria. 



PCBs: 
SW846 - Method 8082 

SITEIPROJECT:M" '//f.S~>, h.- ARCOC #: GC 2 ZG I 
LABORATORY: _C'-=.-I.-/....:(_--- LABORATORY REPORT #: 9 clcJ .??G ZL.f 

Calib CCV Method LCS MS 
FlOW Eq. Field 

Name CAS # Inl=q>l RSD/R' RPD Bib LCS LCSD RPD MS MSD RPD OIIp BIks BIks RPD 
<20%/0.99 <20% 20% 2oo/. <w 

PCBs y 

Aroclor-l016 12674-11-2 . .1 ,./ ./ ./ ,,/ ../ 
Aroclor-1221 11l04-28-2 .; ./ 

Aroclor-1232 11141-16-5 ./ ,/ 

Atoclor-1242 53469-21-9 ./ 
Aroclor-1248 12672-29-6 " Atoclor-1254 11097-69-1 ,/ 

Aroclor-1260 11096-82-5 .. - ./ ... ..... v v ,/ ./ ./ ./ '- I-

Sample SMC SMCRT Sample SMC SMCRT 
%R.EC %REC 

- 2. \ .~<;l .1 

Confirmation 
Sample CAS # RPD > 250/0 Sample CAS # RPD>25% 

/)fC.--------
,..-

----
Comments: 

/ 

REVIEWED B'"t~ 



I 

Memorandum 

Date: 10/29/99 

To: File 

From: Marcia Hilchey 

Subject: General Chemistry Data Review and Validation 
Site: Non-ER Septic Systems 
ARlCOC: 602761 
Case: 7223.230 
LaboratOIY: GEL 
SDG: 9908674 

See attached Data Assessment SU1IUI1lII)' FOnDS for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and with specified methods (total 
cyanide EPA9012, hexavalent Cr EPA71%). All components were successfully analyzed. 

No qualifications were applied to CN sample results. 

Qualification was applied to a Cr6+ sample result due to exceeded holding time. 

Holdine Times 

The CN samples were analyzed within the prescribed holding time. 

1'Ihe Cr6+ equipment blank sample was received and analyzed 1 day after the prescribed 24hr:holding
time. Sample results were UJ2 qualified. 

Calibration 

Initial and continuing calibrations met QC acceptance criteria. 

The method blanks and equipment blanks were free of target analytes above reporting limits. 

Matrix Spike Analysis 

The matrix spike sample analyses met QC acceptance criteria. 

Laboratory ControllLaboratory Control Duplicate Samples 

The LCSlLCSD samples met QC acceptance criteria. 

Laboratory Replicate Analysis 

The replicate sample analyses met QC acceptance criteria. 



OtherOC 

Field duplicate sample analyses met RPD acceptance criteria. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this package. 



GENERAL CHEMISTRY: 

SITElPROJECf: tt&a.Etf .ser'b"~(;' ARCOC#: "Q2 76 I 
LABORATORY: _-":~:o=,:-,',,,--___ LABORATORY REPORT #: Y'1 08, 74 
METHODS' LA rf~1 

"} 
..jet ,./." 

QCJ 
CASN ICV ccv Ica cca Melhod LeS lCSD lCSD MS MSD MSD REP Serial FicldDup Equip. Field 

An.~. Blanla RPD RPD RPD DiJuti«l RPD Blb Blks 

I-CN~ ./ ./ ''! .. "'/- ./' 0/ ./ ,/ ./ ;o('t "'/., 0/ "'<j .,/ V- It/II 

I(f ,. ,/ y- ,. . . ,/ ./ ~ ./ ...... " ' . ~ r- " ,/ ,/ 

I 

Comment!: 

REVIEWED BY: ~ ~ 
,/ 



Contract Verification Revielt'll (CVR) 

Project Leailler ~RO.=...:.YB::..:A:.L ____ -r-___ ---'.r Project Name NON-ER SEPTIC SYSTEMS Case No. 7223.230 

ARiCOC No . ....;6:;.;0:..:2:..:.7.;.6..:..1 _________ Analytical Lab _GE=L=--_________ _ SDG No. 9908674 

In the tables below, mark any information that is missing or incorrect and give an explanation. 
I : , 

Anaksis Request and I Chain of Custody Record and Log-ln Information 

, 

1.0 
Line ! Complete? Resolved? 
No. I Item Yes No If no, explain Yes No 

1.1 All items on 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 tf. and types of analvses requested X 
1.4 Preservative correct for analv'ses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided and SNL sal'lple number(s) cross X 

referenced and correct • 

1.7 Date samples received : X 
1.8 Condition upon receipt information provided X 

2.0 AnI'ILabo a ytica rt ratory'Repar 

Line I 
, Com'lete? Resolved? 

No. Item I Yes No If no, explain Yes No 
2.1 Data reviewed, signature X 
2.2 Method reference number(s) complete and ~orrect 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 IDL), MDA and L., X 
2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in appropriate units and using correct significant figures X . 

2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NA 
(if applicable) reported 

2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X CHROMIUM 6 + EQUIPMENT BLANK X 

RECEIVED OUT OF HOLDING TIME 
2.13 Contractualjiualifiers provided X 
2.14 All reQuested result and TIC (if reQuested) data provided X 



Contract Verification Review (Continued) 

3 0 Data Quality EvaluatiCQ"l . 
Item 

r 
Yes No If no, Sample 10 No.lFraction(s) and Analysis 

3.1 Are 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)? Tritium reported in picocuries per liter with percent moisture 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 aI/ samples 

b) Surrogate data reported and met for all organic samples analyzed by a gas X DECACHlOROBIPI-ENYL FAILED RECOVERY FOR PCB 
chromatography technIque SAMPLE #9908674-21 

0) Matrix spike recovery data reported and met X 

3.4 Precision X 
a) Replicate sample precision reported and met for all inorganic and 

radiochemistry samples 

b) Matrix spike duplicate RPD data reported and met for aU organic samples X 

3.5Blank data X 
a) Method or reagent blank data reported and met for aI/ samples 

b) Sampling blank (e.g., field, trip, and eqUipment) data reported and met X 

3.6 Contractual qualifiers provided: "J". estimated quantity; "B"·analyte found X 
in method blank above the MOL for organic or above the Pal tor inorganic; "U"· 
analyte undetected (results are below the MOL, IDl, or MOA (radiochemical»; 
"H"·analysis done beyond the holding time 

3.7 Narrative addresses planchet flaming for gross alpha/beta NA 

3.6 Narrative included, correct, and complete i X 
, 

3.9 Second column confirrration data provided for methods 6330 (high explosives) X 
ar J 'lesticideslPCBs -



Contract Verification Review (Continueil) 

4 {) Calibration and ValidatiOn Documentation 

Item Yes No Comments 

4.1 GC/MS (8260,8270, etc.) 

a) 12·hour tune check provided NA 

b) Initial calibration provided NA 

c) Continuing calibration provided NA 

d) Internal standard performance data provided NA 

e) Instrument run logs provided NA 

4.2 GCIHf'LC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 Inorganics (metals) 

a} initial calibration provided NA 

b) 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 

a) Instrument run logs provided NA 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

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

Sample/Fraction No. : Analysis Problems/Comments/Resolutions 

. 

Were deficiencie~ unresolved? aYes litNo 

Based on the review, this data package is complete. l»1es ClNo 

If no, provide: nonconformance report or correction request number ________ and date correction request was submitted:. ___ _ 

Reviewed by:;~l..J.AU) ... ..J.P_oa..'-"~Q'-liI91..Ae..o.e ... !,'wl.i!..l.p..6oi!.- Date:._1w:O:;:;-4:t::-2..99~ __ Closed by:. ________ Date:. _____ _ 



DATA VALIDATION SUMMARY: 

SITElPROmCT: ~.~ ~ tx. GNlE #: 72. l.J . 2. ,JO 
ARCOCH: C~ __ _ 
LABORATORY: C:;:" I 

# OF SAMPLES: _----"'-'$"--_MA TR1X: _---==.s~O::..!/_· ..:../ _____ _ 
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DSS SITE 1033: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1033, the Building 6631 Septic System, at Sandia 
National Laboratories/New Mexico (SNUNM), is located in Technical Area ilion 
federally owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the 
U.S. Department of Energy (DOE). The septic system, located approximately 140 feet 
northwest of Building 6631, consisted of a septic tank connected to a distribution box and a 
drainfield consisting of four 70-foot-long drain lines. Available information indicates that 
Building 6631 was constructed in 1959 (SNUNM March 2003), and it is assumed that the septic 
system was also constructed at that time. In June 1991, the septic system discharges were 
routed to the City of Albuquerque sanitary sewer system (Jones June 1991). The old septic 
system line was disconnected and capped, and the system was abandoned in place concurrent 
with this change (Romero September 2003). 

Environmental concern about DSS Site 1033 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 are not available, the investigation for this 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 DSS Site 1033 is flat to very slightly inclined to the west. 
The closest major drainage lies south of the site and terminates in the playa just west of KAFB. 
No springs or perennial surface-water bodies are located within 2 miles of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor 
because the surface slope is flat to gently inclined 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 (Thomspon and Smith 1985, SNUNM March 1996). Most of the area 
immediately surrounding DSS Site 1033 is unpaved, and no storm sewers are used to direct 
surface water away from the site. 

DSS Site 1033 lies at an average elevation of approximately 5,425 feet above mean sea level. 
The groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated 
silts, sands, and gravels. The depth to groundwater is approximately 499 feet below ground 
surface (bgs). The direction of groundwater flow is to the west in this area (SNUNM March 
2002). The nearest groundwater monitoring well is approximately 0.76 mile northwest of the 
site. The nearest production wells are northwest and northeast of the site and include KAFB-4 
and KAFB-11 , which are approximately 3.9 and 4.1 miles away, respectively. 

II. Data Quality Objectives 

The Data Ouality Objectives (DOOs) 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 Mexico" (SNUNM October 
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1999) and "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNUNM November 2001) identified the site-specific sample 
locations, sample depths, sampling procedures, and analytical requirements for this and many 
other DSS sites. The DOOs outlined the quality assurance (OA)/quality control (OC) 
requirements necessary for producing defensible analytical data suitable for risk assessment 
purposes. The baseline sampling conducted at this site was designed to: 

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

• Characterize the nature and extent of any releases. 

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

Table 1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COCs at DSS Site 1033 was effluent discharged to the environment from 
the drainfield at this site. 

Table 1 
Summary of Sampling Performed to Meet caos 

DSS Site 1105 Potential CDC 
Sampling Areas Source 

Soil beneath the Effluent discharged 
septic system to the environment 
drainfield from the drainfield 

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

Number of Sample 
Sampling Density 
Locations (samples/acre) 

2 NA 

Sampling Location 
Rationale 

Evaluate potential 
COC releases to the 
environment from 
effluent discharged 
from the drainfield 

The baseline soil samples were collected in two locations at DSS Site 1033 with a Geoprobe™ 
from two 3-foot-long sampling intervals at the boring locations. Drainfield sampling intervals 
started at 6 and 11 feet bgs in the drainfield borings. The soil samples were collected in 
accordance with the procedures described in the SAP (SNUNM October 1999) and FIP 
(SNUNM November 2001). Table 2 summarizes the types of confirmatory and OA/OC samples 
collected at the site and the laboratories that performed the analyses. 

The DSS Site 1033 baseline soil samples were analyzed for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), high explosive (HE) compounds, 
polychlorinated biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals, 
hexavalent chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were 
analyzed by an ott-site laboratory (General Engineering Laboratories, Inc.) and the on-site 
SNUNM Environmental Restoration (ER) Chemistry Laboratory and Radiation Protection 
Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes the analytical methods and the 
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Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1033 

Sample Type VOCs 
Soil 4 
DUQlicates 1 
EBs and TBs (VOCs only) 3 
Total Samples 8 
Analytical Laboratory ERCL, GEL 

= Drain and Septic Systems. 
= Equipment blank. 

SVOCs PCBs 
4 4 
1 1 
1 0 
6 5 

GEL GEL 

DSS 
EB 
ERCL 
GEL 
HE 
PCB 
QA 
QC 
RCRA 
RPSD 
SVOC 
TB 
vac 

= Environmental Restoration Chemistry Laboratory. 
'" General Engineering Laboratories, Inc. 
= High explosive(s). 
= Polychlorinated biphenyl. 
= Quality assurance. 
= Quality control. 
= Resource Conservation and Recovery Act. 
= Radiation Protection Sample Diagnostics Laboratory. 
= Semivolatlle organic compound. 
= Trip blank. 
= Volatile organic compound. 

Gamma 
RCRA Hexavalent Spectroscopy 

HE Metals Chromium Cyanide Radionuclides 
4 4 4 4 4 
1 1 1 1 1 
1 1 0 0 0 
6 6 5 5 5 

ERCL, GEL ERCL, GEL GEL GEL RPSD,GEL 

Gross 
Alpha/Beta 

4 
0 
0 
4 

GEL 
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Table 3 
Summary of Data Quality Requirements 

Analytical Data Quality 
Methoda Level GEL ERCL RPSD 

VOCs Defensible None 4 samples None 
EPA Method 8260 
SVOCs Defensible 4 samples None None 
EPA Method 8270 
PCBs Defensible 4 samples None None 
EPA Method 8082 
HE Compounds Defensible None 4 samples None 
EPA Method 8330/8095 
RCRA metals Defensible None 4 samples None 
EPA Method 602017000 ) 

Hexavalent Chromium Defensible 4 samples None None 
EPA Method 7196A 
Total Cyanide Defensible 4 samples None None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None None 4 samples 
Radionuclides 
EPA Method 901.1 
Gross Alpha/Beta Activity Defensible 4 samples None None 
EPA Method 900.0 

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and 
equipment blanks. 
aEPA November 1986. 
EPA = U.S. Environmental Protection Agency. 
ERCL = Environmental Restoration Chemistry Laboratory. 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA = Quality assurance. 
QC = Quality control. 
RCRA = Resource Conversation and Recovery Act. 
RPSD = Radiation Protection Sample DiagnostiCS Laboratory. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 

data quality requirements from the SAP (SNUNM October 1999) and FIP (SNUNM November 
2001 ). 

The QA/QC samples were collected during the baseline sampling effort according to the ER 
Project Quality Assurance Project Plan. The QA/QC samples consisted one trip blank (for 
VOCs only), one field duplicate, and one set of equipment blank samples. No significant 
QA/QC problems were identified in the QA/QC samples. 

All of the baseline soil sample results were verified/validated by SNUNM according to Data 
VerificationNalidation Level 3 (SNUNM July 1994) or SNUNM ER Project Data Validation 
Procedure for Chemical and Radiochemical Data, AOP [Administrative Operating Procedure] 
00-03, Rev. 0 (SNUNM December 1999). The data validation reports are presented in the 
associated DSS Site 1033 proposal for no further action (NFA). The gamma spectroscopy data 
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from the RPSD Laboratory were reviewed according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No. 02 (SNUNM 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 DOOs have 
been fulfilled. 

III. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1033 
was based upon an initial conceptual model validated with confirmatory sampling at the site. 
The initial conceptual model was developed from archival site research, site inspections, and 
soil sampling. The DOOs contained in the SAP (SNUNM October 1999) and FIP (SNUNM 
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 1033, which is presented in Section 4.0 of the associated NFA proposal. The 
quality of the data used to specifically determine the nature, migration rate, and extent of 
contamination is described in the following sections. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at DSS 
Site 1033 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 
COCs and potential degradation products at DSS Site 1033. 

111.3 Rate of Contaminant Migration 

The septic system at DSS Site 1033 was deactivated in the early 1990s when Building 6631 
was connected to an extension of the City of Albuquerque sanitary sewer system. The 
migration rate of COCs that may have been introduced into the subsurface via the septic 
system at this site was therefore dependent upon the volume of aqueous effluent discharged to 
the environment from this system when it was operational. Any migration of COCs from this 
site after use of the septic system was discontinued has been predominantly dependent upon 
precipitation. However, it is highly unlikely that sufficient precipitation has fallen on the site to 
reach the depth at which COCs may have been discharged to the subsurface from this system. 
Analytical data generated from the soil sampling conducted at the site are adequate to 
characterize the rate of COC migration at DSS Site 1033. 
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111.4 Extent of Contamination 

Subsurface baseline soil samples were collected from boreholes drilled at two locations 
beneath the effluent release point in the 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 6 and 11 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 sites at SNUNM. The baseline soil samples are considered to be 
representative of the soil potentially contaminated with the COCs at this site and are sufficient 
to determine the vertical extent, if any, of COCs. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COCs. The DSS 
Site 1033 NFA proposal describes the identification of COCs and the sampling that was 
conducted in order to determine the concentration levels of those COCs across the site. 
Generally, COCs that were evaluated in this risk assessment included all detected organic and 
all inorganic and radiological 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 used only the maximum concentration value of each COC found for 
the entire site. The SNUNM maximum background concentration (Dinwiddie September 1997) 
was selected to provide the background screen listed in Tables 4 and 5. 

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

Table 4 lists the nonradiological COCs and Table 5 lists radiological COCs for the human 
health risk assessment at DSS Site 1033. All samples were collected at depths greater than 
5 feet bgs; therefore, evaluation of ecological risk was not performed. Both tables show the 
associated SNUNM maximum background concentration values (Dinwiddie September 1997). 
Section VI.4 discusses the results presented in Tables 4 and 5. 

V. Fate and Transport 

The primary releases of COCs at DSS Site 1033 occurred in the subsurface soil resulting from 
the discharge of effluents from Building 6631 to the septic tank and drainfield. Wind, water, 
and biota are natural mechanisms of COC transport from the primary release point. Because 
the discharges were to the subsurface soil, wind and surface water are considered to be of low 
significance as transport mechanisms at this site. 
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Table 4 
Nonradiologieal COCs for Human Health Risk Assessment at DSS Site 1033 with 

Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNUNM Than or Equal to the 
Concentration Background Applicable SNUNM BCF 
(All Samples) Concentration Background (maximum 

coe (mg/kg) (mg/kg)a Screening Value? aquatic) 
Inorganic 
Arsenic 3.7 4.4 Yes 44° 
Barium 210 J 214 Yes 170d 

Cadmium 0.26 0.9 Yes 64c 

Chromium, total 8.1 15.9 Yes 16C 

Chromium VI 0.017" 1 Yes 16C 

Copper 6.6 18.2 Yes 6e 

Cyanide 0.211 J NC Unknown NC 
Lead 6.9 11.8 Yes 49c 

Mercury 0.086 J <0.1 Unknown 5,500e 

Selenium 0.45 J <1 Unknown 800f 

Silver 0.021" <1 Unknown 0.5c 

Organic 
Phenanthrene 0.23 J NA NA 23,800c 

Pvrene 0.22 J NA NA 36,300e 

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
cYanicak March 1997. 
dNeumann 1976. 
·Parameter was not detected. Concentration is one-half the detection limit. 
fCaliahan et al. 1979. 
gMicromedex, Inc. 1998. 

Log Kaw 
(for organic 

COCs) 

-
-
-
-
-
-
-
-
-
-
-

4.63c 

5.32g 

I 
I 

Bloaccumu lator?b 
(BCF>40, 

Log Kow>4) 

Yes 
Yes 
Yes 
No 
No 
No 

Unknown 
Yes 
Yes 
Yes 
No 

Yes 
Yes 
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BCF 
COC 
DSS 
J 
Kow 
Log 
mg/kg 
NA 
NC 
NMED 
SNLlNM 

Table 4 (Concluded) 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1033 with 

Comparison to the Associated SNLJNM Background Screening Value, BCF, and Log Kow 

= Bioconcentration factor. 
= Constituent of concern. 
= Drain and Septic Systems. 
= Estimated concentration. 
= Octanol-water partition coefficient. 
= Logarithm (base 10). 
= Milligram(s) per kilogram. 
= Not applicable. 
= Not calculated. 
= New Mexico Environment Department. 
= Sandia National Laboratories/New Mexico. 
= Information not available. 
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Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 1033 with 
Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum cac 
Activity Less Than or 

Maximum Equal to the 
Activity SNUNM Background Applicable SNUNM 

(All Samples) Activity Background BCF 
COC (pCi/g) (pCUg)a Screening Value? (maximum aquatic) 

Cs-137 NO (0.034) 0.079 Yes 
Th-232 0.90 1.01 Yes 
U-235 NO (0.24) 0.16 No 
U-238 NO (3.46) 1.4 No 

Note: Bold indicates COCs that exceed background screening values and/or are bioaccumulators. 
"Dinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
cBaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS '" Drain and Septic Systems. 
MDA = Minimum detectable activity. 
NO ( ) = Not detected above the MDA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 

900e 

900e 

3,000e 
3,00OC 

Is cac a 
Bioaccumulator?b 

(BCF >40) 

Yes 
Yes 
Yes 
Yes 

-IV ---..... IV 

8 w 
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Water at DSS Site 1033 is received as precipitation (approximately B.1 inches annually) that will 
either evaporate at or near the point of contact, infiltrate into the soil, or form runoff. Infiltration 
at the site is enhanced by the sandy texture of the soil. However, because it is estimated that 
95 to 99 percent of the annual precipitation in this area is lost through evapotranspiration, the 
depth of percolation of this water into the soil is limited, and the potential for further downward 
movement of COGs through leaching is low. Because groundwater at this site is approximately 
499 feet bgs, the potential for COCs to reach groundwater through the unsaturated zone above 
the water table is extremely low. 

COCs can enter the food chain through uptake by plants. Once in the food web, COCs can be 
transported from the site by the movements of the organisms that contain them or other 
surficial transport mechanisms. However, because the COCs at DSS Site 1033 are located at 
depths greater than 5 feet bgs, which is below the expected rooting depth of plants, food chain 
transport is not expected to be a significant transport mechanism at this site. 

COCs at DSS Site 1033 include both inorganic and organic constituents. The inorganic 
COCs include both radiological and nonradiological analytes. With the exception of 
cyanide, the inorganic COGs are elemental in form and are not considered to be degradable. 
Transformations of these inorganic constituents could include changes in valence 
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of 
selenite or selenate from soil to seleno-amino acids in plants). Cyanide can be metabolized by 
soil biota. However, because of the aridity of the environment at this site and the lack of 
potential contact with biota, none of these mechanisms is expected to result in significant losses 
or transformations of the inorganic COCs. The radiological COCs (U-235 and U-238) will 
undergo decay to stable isotopes or radioactive daughter elements. However, because of the 
long half-lives of these radionuclides, this mechanism will not result in significant loss or 
transformation of the radiological COCs. 

The two organic COCs at DSS Site 1033 (phenanthrene and pyrene) may be degraded through 
photolysis, hydrolysis, and biotransformation. Photolysis requires light and therefore 
takes place in the air, at the ground surface, or in surface water. Hydrolysis includes 
chemical transformations in water and may occur in the soil solution. Biotransformation 
(i.e., transformation caused by plants, animals, and microorganisms) may occur; however, 
biological activity may be limited by the arid environment at this site. Because of the depth of 
the COCs, the aridity of the environment, and the lack of potential contact with biota, none of 
these mechanisms is expected to result in significant losses or transformations of these COCs. 

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1033. COCs 
at this site include radiological and nonradiological inorganic and organic analytes. Wind, 
surface water, and biota are considered to be of low Significance as potential transport 
mechanisms at this site. Significant leaching into the subsurface soil is unlikely, and leaching 
into the groundwater at this site is highly unlikely. The potential for transformation of organic 
and inorganic GOGs is low, and loss through decay of the radiological GOGs is insignificant 
because of their long half-lives. 
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Table 6 
Summary of Fate and Transport at DSS Site 1033 

Transport and Fate Mechanism ExislellCe at Site Significance . 
Wind Yes Low 
Surface run off Yes Low 
Migration 10 groundwater No None 
Food chain uptake 

. Yes Low 
Transformation/degradation Yes Low 

DSS = Drain and Septic Systems. 

VI. Human Health Risk Assessment 

V 1.1 Introduction 

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

Step 1. Site data are described that provide information on the potential COCs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the coes. 

Step 3. The potential intake of these COCs by the representative population is calculaled 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 SNUNM maximum background 
screening value. COCs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

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

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and the DOE to determine whether further evaluation 
and potential site cleanlJp are required. Nonradiological COC risk values also are 
compared to oackQround risk so that an incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 

VI.2 Step 1. Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1033. 
Section II presents a comparison of results to DOOs. Section III discusses the nature, rate, 
and extent of contamination. . 
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VI.3 Step 2. Pathway Identification 

DSS Site 1033 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 GOGs and direct gamma 
exposure for the radiological GOGs. The inhalation pathway for both nonradiological and 
radiological GOGs is included because the potential exists to inhale dust and volatiles. 
Soil ingestion is included for the radiological GOGs as well; the dermal pathway is included for 
the nonradiological GOGs 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 DSS Site 1033 is approximately 499 feet bgs. No intake routes through plant, 
meat, or milk ingestion are considered appropriate for either the industrial or residential 
land-use scenarios. Figure 1 shows the conceptual site model flow diagram for DSS Site 1033. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil inQeslion Soil inQestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 

VI.4 Step 3. Background Screening Procedure 

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

V1.4.1 Methodology 

Maximum concentrations of nonradiological GOGs were compared to the approved SNUNM 
maximum screening levels for this area. The SNUNM maximum background concentration 
was selected to provide the background screen in Table 4 and used to calculate risk attributable 
to background in Section VI.6.2. Only the GOGs that were detected above the corresponding 
SNUNM maximum background screening levels or did not have either a quantifiable or 
calculated background screening level were considered in further risk assessment analyses. 

For radiological GOGs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not exceed these background levels were 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 GOGs that do not have a background value and were 
detected above the analytical minimum detectable activity (MDA) were carried through the risk 
assessment at the maximum levels. The resultant radiological GOGs remaining after this step 
are referred to as background-adjusted radiological GOGs. 
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V1.4.2 Results 

Tables 4 and 5 show DSS Site 1033 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the nonradiological COCs, four constituents do not have quantified 
background screening concentrations. Two constituents were organic compounds that do not 
have corresponding background screening values. 

For the radiological COCs, two constituents (U-235 and U-238) exhibited MDAs greater than 
the corresponding background values. 

VI.5 Step 4. Identification of Toxicological Parameters 

Tables 7 (nonradiological) and 8 (radiological) list the COCs retained in the risk assessment 
and the values for the available toxicological information. The toxicological values for the 
nonradiological COCs presented in Table 7 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 EPA Region 6 (EPA 2002a) electronic database. Dose conversion 
factors (DCFs) used in determining the excess TEDE values for radiological COCs for the 
individual pathways were the default values provided in the RESRAD computer code (Yu et al. 
1993a) as developed in the following documents: 

VI.6 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination (contamination on the surface of the site) were 
taken from DOElEH-0070, "External Dose-Rate Conversion Factors for 
Calculation of Dose to the Public" (DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANUEAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 

Step 5. Exposure Assessment and Risk Characterization 

Section V1.6.1 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 the industrial and residential land-use 
scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COCs for both industrial and residential land-use scenarios. 
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Table 7 
Toxicological Parameter Values for DSS Site 1033 Nonradiological COCs 

RfDO RfDinh SFo 

COC (mg/kg-d) Confidence" (mg/kg-d) Confidence" (mg/kg-d)-1 
Inorganic 
Cyanide 2E-2c M - - -
Mercury 3E-4e - B.6E-5c M -

Selenium 5E-3c H - - -

Silver 5E-3c L - - -
Organic 
Phenanthrene! I 3E-l c L 3E·19 - -
pyrene 3E-2c L I 3E-29 - - I 

'Confidence associated with IRIS (EPA 2003) database values. Confidence: L = low, M = medium, H = high. 
bEPA weight-of.evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003): 

D " Not classifiable as to human carcinogenicity. 
"Toxicological parameter values from IRIS electronic database (EPA 2003). 
dioxicological parameter values from NMED December 2000. 
"Toxicological parameter values from HEAST (EPA 1997a). 

SFinh 

(mg/kg-dt1 

-

-

-
-

-
-

'Toxicological parameter values for phenanthrene could not be found. Anthracene was used as a surrogate compound. 
gToxicologlcal parameter values from EPA Region 6 (EPA 2002a). 
ASS " Gastrointestinal absorption coefficient. 
COC " Constituent of concern. 
DSS " Drain and Septic Systems. 
EPA "U.S. Environmental Protection Agency. 
HEAST '" Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram day. 
(mglkg-d)-l = Per milligram per kilogram day. 
RIDinh = Inhalation chrcnic reference dose. 
RIDo = Oral chronic reference dose. 
SFinh '" Inhalation slope factor. 
SF 0 = Oral slope factor. 

= Information not available. 

I 

cancer 
Classb ABS 

D O.ld 
D O.Q1d 
D O.Q1d 
0 0.01~ 

D O.ld 
0 O.ld 
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Table 8 
Radiological Toxicological Parameter Values for DSS Site 1033 COCs 

Obtained from RESRAD Risk Coefficientsa 

SFo SFinh SFev 

COC C1/pCi) (1/pCi) (g!pCi-yr) Cancer Classb 

U-235 4.70E-11 1.30E-OS 2.70E-07 A 
U-23S 6.20E-11 1.20E-OS 6.60E-08 A 

ayu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A = Human carcinogen for 
high dose and high dose rate (Le., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi = One per picocurie. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
gJpCi-yr = Grarn(s) per picocurie year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF 0 = Oral (ingestion) slope factor. 

V1.6.1 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 Soil 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). The 
excess cancer risk from the nonradiological and radiological COCs should be summed to 
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as 
noted in Office of Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 
"Establishment of Cleanup Levels for CERCLA Sites with Radioactive Contamination," (EPA 
1997b). This summation is tabulated in Section V1.9, Summary. 

Although the designated land-use scenario for this site is industrial, risk and TEDE values for a 
residential land-use scenario are also presented. 

VI.6.2 Risk Characterization 

Table 9 shows an HI of 0.08 for the DSS Site 1033 nonradiological COCs and no estimated 
excess cancer risk 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 10 shows that for DSS Site 1033 associated background 
constituents, there is neither a quantifiable HI nor an estimated excess cancer risk for the 
designated industrial land-use scenario. 
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Table 9 
Risk Assessment Values for ess Site 1033 Nonradiological COCs 

Maximum Industrial Land-Use 
Concentration Scenario· 
(All Samples) Hazard Cancer 

COC (mglkg) Index Risk 
Inorganic 
Cyanide 0.211 J 0.00 -
Mercury 0.086 J 0.00 -
Selenium 0.45J 0.00 -
Silver 0.021b 0.00 -
Organic 
Phenanthrene 0.23J 0.08 -
Pyrene 0.22J 0.00 -

Total I 0.08 -
·EPA 1989. 
bMaximum concentration was one-half the 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. 

= Inlormatiofl not available. 

Table 10 

Residential Land-Use 
Scenario· 

Hazard Cancer 
Index Risk 

0.00 -
0.00 -
0.00 -
0.00 -

0.27 -
0.00 -

0.27 -

Risk Assessment Values for ess Site 1033 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentration" Hazard 
COC (mg/kg) Index 

Cyanide NC -
Mercury <0.1 -
Selenium <1 -
Silver <1 -

Total -

"Dinwiddie September 1997, Southwest Area Supergroup. 
bEPA 1989. 
CDC = C<Jnstituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
mglkg = Milligram(s} per kilogram. 
NC = Not calculated. 

= Information not quantified. 
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For the radiological COCs, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated that resulted in an incremental 
TEDE of 1.2E-2 millirem (mrem)/year (yr). In accordance with EPA guidance found in 
OSWER Directive No. 9200.4-18 (EPA 1997b), an incremental TEDE of 15 mremlyr is used 
for the probable land-use scenario (industrial in this case); the calculated dose value for DSS 
Site 1033 for the industrial land use is well below this guideline. The estimated excess cancer 
risk is 1.4E-7. 

For the non radiological COCs under the residential land-use scenario, the HI is 0.27 with no 
estimated excess cancer risk (Table 9). 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, to be eroded and, 
subsequently, 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 10 
shows that for the DSS Site 1033 associated background constituents, there is no quantifiable 
Hlor estimated excess cancer risk. 

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
3.0E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for DSS Site 1033 for the residential land-use scenario is well below 
this guideline. Consequently, DSS Site 1033 is eligible for unrestricted radiological release as 
the residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to 
the on-site receptor. The estimated excess cancer risk is 4.0E-7. The excess cancer risk from 
the nonradiological and radiological COCs is not additive, as noted in the RAGS (EPA 1989). 

VI.7 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 land-use 
scenarios. 

For the nonradiological COCs under the industrial land-use scenario, the HI is 0.08 (lower than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). There is no quantifiable 
excess cancer risk. NMED guidance states that cumulative excess lifetime cancer risk must be 
less than 1 E-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, for nonradiological 
COCs there is neither a quantifiable HI nor an estimated excess cancer risk. 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 Quantifiable background screening 
values are assumed to have a hazard quotient of 0.00. The incremental HI is 0.08 and there is 
no incremental estimated excess cancer risk for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COGs considering an industrial land-use scenario. 
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For the radiological COCs under the industrial land-use scenario, the incremental TEDE is 
1.2E-2 mremlyr, which is significantly lower than EPA's numerical guideline of 15 mremlyr. The 
incremental estimated excess cancer risk is 1.4E-7. 

For the nonradiological COCs under the residential land-use scenario the calculated HI is 0.27, 
which is below the numerical guidance. There is no quantifiable excess cancer risk. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001); thus the excess cancer risk for this site is below the suggested acceptable risk 
value. For background concentrations of the nonradiological COCs there is neither a 
quantifiable HI nor an estimated excess cancer risk. The incremental HI is 0.27, and there is no 
incremental cancer risk for the residential land-use scenario. These incremental risk 
calculations indicate insignificant risk to human health from nonradiological COCs considering a 
residential land-use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological components is 
3.0E-2 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM 
February 1998). The estimated excess cancer risk is 4.0E-7. 

VI.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1033 was based 
upon an .initial conceptual model that was validated with baseline sampling conducted at the 
site. The baseline sampling was implemented in accordance with the SAP (SNUNM October 
1999) and FIP (SNUNM November 2001), and the DOOs 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 DOOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
quality of the data used to perform the risk assessment at DSS Site 1033. 

Because of the location, history of the site, and future land use (DOE et al. September 1995), 
there is low uncertainty in the land-use scenario and the potentially affected populations that 
were considered in performing the risk assessment analysis. Because the COCs are found in 
near-surface soil and because of the location and physical characteristics of the site, there is 
little uncertainty in the exposure pathways relevant to the analysis. 

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

Table 7 shows the uncertainties (confidence level) in nonradiological toxicological parameter 
values. There is a mixture of estimated values and values from the IRIS (EPA 2003), HEAST 
(EPA 1997a), the Technical Background Document for Development of Soil Screening Levels 
(NMED December 2000), and the EPA Region 6 (EPA 2002a) electronic database. 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), the Risk Assessment Information System (ORNL 2003) or the EPA regions 
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(EPA 2002a, EPA 2002b, EPA 2002c). 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 GOGs are within the acceptable range for human 
health under both the industrial and residential land-use scenarios compared to established 
numerical guidance. 

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

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

VI.9 Summary 

DSS Site 1033 contains identified GOGs consisting of some organic, inorganic, and radiological 
compounds. Because of the location of the site, the designated industrial land-use scenario, 
and the nature of contamination, potential exposure pathways identified for this site included 
soil ingestion, dermal contact, and dust and volatile inhalation for chemical COGs and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuciides. The same exposure 
pathways were applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological GOGs show that for the industrial land-use scenario the HI (0.08) is significantly 
lower than the accepted numerical guidance from the EPA. There is no quantifiable estimated 
excess cancer risk. Thus, excess cancer risk is also below the acceptable risk value provided 
by the NMED for an industrial land-use scenario (Bearzi January 2001). The incremental HI is 
0.08, and there is no incremental excess cancer risk 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 
nonradiological GOGs show that for the residential land-use scenario the HI (0.27) is also below 
the accepted numerical guidance from the EPA. There is no quantifiable estimated excess 
cancer risk. Thus, excess cancer risk was also below the acceptable risk value provided by the 
NMED for a residential land-use scenario (Bearzi January 2001). The incremental HI is 0.27, 
and there is no incremental excess cancer risk for the residential land-use scenario. The 
incremental risk calculations indicate insignificant risk to human health for the residential land
use scenario. 

The incremental TEDE and corresponding estimated cancer risk from radiological GOCs are 
much lower than EPA guidance values; the estimated TEDE is 1.2E-2 mrern/yr for the industrial 
land-use scenario, which is much lower than the EPA's numerical guidance of 15 mrern/yr (EPA 
1997b). The corresponding incremental estimated cancer risk value is 1.4E-7 for the industrial 
land-use scenario. Furthermore, the incremental TEDE for the residential land-use scenario 
that results from a complete loss of institutional controls is 3.0E-2 mrem/yr with an associated 
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risk of 4.0E-7. The guideline for this scenario is 75 mrern/yr (SNUNM February 1998). 
Therefore, DSS Site 1033 is eligible for unrestricted radiological release. 

The summation of the non radiological and radiological carcinogenic risks is tabulated in 
Table 11. 

Table 11 
Summation of Radiological and Nonradiological Risks from Site Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 0.0 1.4E-7 1.4E-7 
Residential 0.0 4.0E-7 4.0E-7 

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. 

VII. Ecological Risk Assessment 

VII.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS Site 1033. A component of the NMED Risk
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that 
corresponds with that presented in EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment followed by a more detailed 
risk assessment if warranted by the results of the scoping assessment. Initial components of 
NMED's decision tree (a discussion of DOOs, data assessment, and evaluations of 
bioaccumulation as well as fate and transport potential) are addressed in previous sections of 
this report. At the end of the scoping assessment, a determination is made as to whether a 
more detailed examination of potential ecological risk is necessary. 

VII.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A scoping risk-management decision (Section VIi.2.4) involves summarizing the 
scoping results and determining whether further examination of potential ecological impacts is 
necessary. 
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VIL2.1 Data Assessment 

As indicated in Section IV, all COCs at DSS Site 1033 are at depths greater than 5 feet bgs. 
Therefore, no complete ecological exposure pathways exist at this site, and no COCs are 
considered to be COPECs. 

VIL2.2 Bioaccumulation 

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

VIL2.3 Fate and Transport Potential 

The potential for COCs to migrate from the source of contamination to other media or biota at 
this site is discussed in Section V. As noted in Table 6 (Section V), wind, surface water, and 
biota (food chain uptake) are expected to be of low significance as transport mechanisms for 
COCs at this site. Degradation, transformation, and radiological decay of the COCs are also 
expected to be of low significance. 

V11.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it was concluded that 
complete ecological pathways are not associated with COCs at this site. Therefore, no 
COPECsexist at the site, and a more detailed risk assessment was not deemed necessary to 
predict the potential level of ecological risk associated with the site. 
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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

121112003 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM 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 SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM 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 SNUNM 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), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, 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 SNUNM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE et a/. September 1995); Workbook: Future Use Management Area 1 (DOE et al. October 
1995); Workbook: Future Use Management Areas 3.4.5. and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM 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 SNUNM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and 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 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

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

Based upon the location of the SNUNM 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 SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• 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 onJyL soil onbt' constituents onM soil onbt' 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNUNM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991). These general equations also apply to 
calculating potential intakes for radionucJides. 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 
II projects to compare environmental transport models. 

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

The equation used to calculate the risk parameter values (Le., 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 (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

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. 

(1 ) 

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

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

Soil Ingestion 

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

C *IR*CF*EF*ED I = ---"-s _______ _ 

S BW*AT 

AU12·03lWP/SNL03:rs5437.doc C-32 840858.01 12/01/034:24 PM 



RISK ASSESSMENT FOR DSS SITE 1033 121112003 

where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg)/kilogram [kg)-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF = Conversion factor (1 E-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. 

Soil Inhalation 

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

where: 

C, *IR*EP*ED*(Yvp or hEP) 
I =--------------~~~~~ 

, BW*AT 

Is = Intake of contaminant from soil inhalation (mglkg-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Inhalation rate (cubic meters [m3)/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
VF = soil-to-air volatilization factor (m3/kg) 
PEF= particulate emission factor (m3/kg) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CP*SA*AP*ABS*EP*ED D = --,-' ---------------------
a BW*AT 

Da = Absorbed dose (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
CF ~ Conversion factor (1 E-6 kg/mg) 
SA ::::; Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mg/cm2) 
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 

121112003 

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

where: 

C *IR*EF*ED I :::: -"-w ____ _ 

W BW*AT 

Iw :::: Intake of contaminant from water ingestion (mg/kg/day) 
Cw :::: Chemical concentration in water (mg/liter [lJ) 
IR :::: Ingestion rate (Uday) 
EF :::: Exposure frequency (days/year) 
ED :::: Exposure duration (years) 
BW :::: Body weight (kg) 
AT :::: Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

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

where: 

C * K * IR * EF * ED I = W I 

W BW*AT 

Iw :::: Intake of volatile in water from inhalation (mg/kg/day) 
Cw :::: Chemical concentration in water (mg/l) 
K :::: volatilization factor (0.5 Um3 ) 

IRj :::: Inhalation rate (m3/day) 
EF :::: Exposure frequency (days/year) 
ED :::: Exposure duration (years) 
BW :::: Body weight (kg) 
AT :::: Averaging time (period over which exposure is averaged-days) 

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

Tables 2 and 3 show the default parameter values suggested for use by SNUNM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COCs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNUNM 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 

SNUNM 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 SNUNM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNUNM 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 SNUNM 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, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
EXl>osure Frequencl(day/yr) 25oa,b 52 wklyr)a,b 350",b 
Exposure Duration (yr) 25a,b,e 30a,b,e 30"b,c 

70a,b,e 70 Adulta,b,e 70 Adulta,b,e 

BO!lY Weight (kg) 15 Childa,b,e 15 Childa,b,e 

Averaging Time (days) 
for Carcinogenic Compounds 25,5SOa,b 25,550"b 25,550 a,b 

(= 70 yr x 365 dayJyr) 
for Noncarcinogenic Compounds 9,125 a,b 10,950a,b 10,950 a,b 

(= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mglday) 100a,b 200 Child"b 200 Childa,b 
100 Adulta,b 100 Adult a,b 

Inhalation Pathway 
15 Childa 10 Child" 

Inhalation Rate (m3fday) 2oa,b 30 Adulta 20 Adulta 

Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor lm3/1<g) 1.36E9a 1.36E9" 1.36E9" 

Water Ingestion Pathway 

i 2.4a 2.4a 2.4" 
; Ingestion Rate (fiter/day) 
Dermal Pathway 

0.2 Chifda 0.2 Child" 
Skin Adherence Factor (mg/cm2) 0.2" 0.07 Adult' 0.07 Adult' 
Exposed Surface Area for SoillDust 2,800 Child" 2,800 Child" 
(cm2/day) 3,300" 5,700 Adult" 5,700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aT echnical Background Document for Development of Soil Screening Levels (NMED December 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
cExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA = U.S. Environmental ProtectiOll Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram{s). 
NA = Not available. 
wk = Week(s), 
yr = Year(s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/dayfor 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wklyr 
Exposure Duration (vr) 253 •b 303 •b 

Body Weight (kg) 70 Adult3,b 70 Adulta.b 

Soil ingestion Pathway 
lngestioo Rate 100 mg/day: 100 mg/day" 

Averaging Time (days) 
(= 30 yr x 365 day/yr) 10,95()d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3/yr) 7,300d,e 10,950e 

Mass Loading for Inhalation g/m3 1.36 E-5d 1,36 E-5 d 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kQtyr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

aRisk AssessmentGuidance for Superfund, Vol. 1, Part B (EPA 1991). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
eSNUNM (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 = Weekes). 
yr = Year(s). 
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Residential 

365 dav/vr 
3O",b 

70 Adulta,b 

100 mg/day<' 

10,950d 

7,30Qd,e 

1.36 E-5 d 

16.5c 

101.8b 

0.25M 
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