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Drain and Septic Systems (DSS) Area of 
Concern (AOe) Sites 1006, 1007, 1010, 1015 

1020, 1024, 1028, 1029, 1083, 1086, 1108, and 1110 

Constituents of Concern 
VOCs, SVOCs, PCBs, HE compounds, metals, cyanide, and radionuclides. 

Investigations 
A backhoe was used to positively locate buried components (dra infield drain lines, drywe lls) for 
placement of soil-vapor samplers and soil borings. 
Passive soil-vapor samples were collected in drainfield and seepage pit areas to screen for VOCs. 
Soil samples were collected from directly beneath drainfield drain Jines, seepage pits, and drywells to 
determine if GOGs were released to the environment from drain systems. 
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Summary of Data Used for NF A Justification 
Seven of the twelve OSS sites were selected by NMED for passive soil-vapor sampling to screen for 
VOGs, and no significant VOG contamination was identified at any of the seven sites. 
Soil samples were analyzed at on- and off-site labora tories for VOCs, SVOCs, PCBs, HE compounds, 
metals. cyanide, gross alpha/beta activity, and radionuclides by gamma spectroscopy. 
Very low levels of VOGs were detected at eleven sites, SVOCs and PCBs were detected at seven sites, 
and cyanide was identified at six of the sites. HE compounds were not detected at any of these sites. 
Arsen ic was detected above background at six sites, and barium was detected above background at 
one site. No other metals were detected above background concen trations_ 
Either U-235 or U-238 was detected at an activity slightly above the background activity at three of the 
twelve sites and, although not detected, the MDA for one or both of these two rad ionuclides exceeded 
background levels at five siles. Gross alpha activity was slightly above background in one sample from 
one of the twe lve sites, and gross beta activity was below background in all samples from the twelve 
sites. 
All confirma tory soil sample analytical results were used for characterizing the sites, for performing the 
risk screening assessments, and as justification for the NFA proposals for these sites . 

E nviro nmenta1 Res toration Project 

Recommended Future Land Use 
Industrial land use was established for these twelve DSS AOC sites. 

Results of Risk Analysis 
Risk assessment results for the residential scenario are calculated per NMEO ri sk assessment guid­
ance as presented in "Supplemental Risk Document Supporting Glass 3 Permit Modification Process" 
(SNL October 2003). 
Because GaGs were present in concentrations g reater than background-screening levels or because 
constituents were present that did not have background screening numbers. it was necessary to per­
form risk assessments for these twelve DSS sites. The risk assessment analyses evaluated the 
potential for adverse health effects for the residenUalland-use scenario. 
As shown in the table below, the total His and estimated excess cancer ri sks for six of the twelve 
DSS sites a re below NMED guidelines for the residential land-use scenario , 
For five additiona l sites, the His are below the residentia l guideline. but the total estimated excess 
cancer risks are slightly above the residential guideline_ However, the incremental excess cancer risk 
values for these five sites are below the NMED residential guideline. 
For one of the twelve sites (OSS Site 1029), the tolal HI and estimated excess cancer risk are slightly 
above the NMEO guidelines for the residential land-use scenario due to an isolated detection of 
asphalt-like SVOGs in a single sample. With the remova l of these SVOCs from the risk assessment, 
the incremental va lues are below the residential scenario guideline. 
The residentia l land-use scenario TEOEs ranged from none to 0.18 mrem/yr, all of wh ich are 
substantia lly below the EPA guideline of 75 mrem/yr. Therefore, these OSS sites are eligible for 
unrestricted radiological release . 
Using the SNL predictive ecological risk assessment methodology, four of the twelve AOes were 
evaluated for ecological risk based on the depth of the ava ilable data (I.e., 0 to 5 feet bgs). The 
ecological risk for all of these sites is acceptable. 
In conclusion, human health and ecological risks are acceptable per NMED guidance. Thus, these 
sites are proposed for CAC Without institutiona l contro ls_ 
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For More Information Contact 
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Sandia Site Office 
Environmental Restoration 
Mr. John Gould 
Te lephone (505) 845-6089 

Sandia National Laboratories 
Environmental Restoration Project 
Task Leader: Brenda Langkopf 
Telephone (505) 284-3272 
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Drain and Septic Systems (DSS) Area of 
Concern (AOe) Sites 1028, 1029, 1083, 1086, 1108, 

and 1110 

Collecting soil samples with the Geoprobe. 

Subsurface soil recovered for analyses. 

Seepage pit demolition and backfilling. 
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National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

MAR 2 3 211M 
CERTIFIED MAIL~RETURN RECEIPT REQUESTED 

Mr. John E. Kieling, Manager 
Permits Management Program 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Rd., Buil~ing E 
Santa Fe, NM 87505 

Dear Mr. Kieling: 

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

This submittal includes descriptions of the site characterization work, soil 
characterization data, and risk assessments for DSS Sites 1006, 1007, 1015, 
1020,1024,1029, 1108, and 1110. The risk assessments conclude that for 
these eight sites (1) there is no significant risk to human health under both the 
industrial and residential land-use scenarios, and (2) that there are no ecological 
risks associated with these sites. 

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

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

Enclosure 

Sincerely, 

Patty Wagner 
Manager 



J. Kieling (2) 

cc w/enclosure: 
L. King. EPA, Region 6 (2 copies, via Certified Mail) 
W. Moats, NMED-HWB (via Certified Mail) 
M. Gardipe, NNSNSC/ERD 
C. Voorhees, NMED-OB (Santa Fe) 
D. Bierley, NMED-OB 

cc wlo enclosure: 
K. Thomas, EPA, Region 6 
S. Martin, NMED-HWB 
F. Nimick. SNL. MS 1089 
D. Stockham, SNL, MS 1087 
P. Freshour, SNL, MS 1087 
M. Sanders, SNL, MS 1087 
R. Methvin, SNL MS 1089 
J. Pavletich, SNL MS 1087 
A. Villareal, SNL, MS 1035 
A. Blumberg. SNL, MS 0141 
M. J. Davis, SNL, MS 1089 
ESHSEC Records Center, MS 1087 
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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 outialls). 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 1 996 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 the NMED. 

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

A number of additional drain systems were identified from the engineering drawings and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual DSS sites was generated in 2000. Of these 121 sites, 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). 
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2.0 DSS SITE 1015: FORMER MO 231-234 SEPTIC SYSTEM 

2.1 Summary 

The SNUNM ER Project conducted an assessment of DSS Site 1015, the Former Mobile Office 
(MO) 231-234 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 1015. This NFA proposal provides documentation that the site was 
sufficiently characterized, that no significant releases of contaminants to the environment 
occurred via the Former MO 231-234 Septic System, and that it does not pose a threat to 
human health or the environment under either industrial or residential land-use scenarios. 

Review and analysis of all relevant data for DSS Site 1015 indicate that concentrations of 
constituents of concern (COGs) at this site were found to be below applicable risk assessment 
action levels. Thus, DSS Site 1015 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 applicable state or federal regulations, and the available data indicate that contaminants 
pose an acceptable level of risk under current and projected future land use" (NMED March 
1998). 

2.2 Site Description and Operational History 

2.2.1 Site Description 

DSS Site 1015 is located in SNUNM Technical Area (TA)-Von federally owned land controlled 
by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy. The site is 
located approximately 450 feet east of the entrance into TA-III and about the same distance 
west of the entrance into the fenced part of TA-V (Figure 2.2.1-1). The abandoned septic 
system consisted of a 1 ,OOO-galion septic tank and distribution box connected to a drainfield 
with three 45-foot-long parallel drain lines (Figure 2.2.1-2). Construction details are based upon 
engineering drawings (SNUNM November 1987), site inspections, and backhoe excavations of 
the system. The system received discharges from the former MO 231-234 complex, which was 
located approximately 30 feet to the south. This MO complex was dismantled and relocated to 
TA-I in 1995 or 1996 when the new TA-V Building 6585 was constructed. 

The surface geology at DSS Site 1015 (now covered by parking lot pavement) 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 

AU3-04JWPISNl04:r5471.doc 2-1 840857.03.01 031081048:46 AM 



This page intentionally left blank. 

AU3-04IWP/SNl04:r5471.doc 2-2 840857.03.01 03108/04 846 AM 



840857.03010000 A89

2-3

M.pid~040072 12116103 SNL EGIS ORG. 6133 OHolfrich dh040072.aml 

'" '" 1il 
~ 

'" '" "' " ~ 

391500 405000 

+ 

+ 

+ 
391500 

Albuquerque 

Albuq. 
International 

Sunport 

DSS Site 
1015 

Legend 

+ 
405000 

~ DSS Site 1015 

Major Road 

KAFB Boundary 

TA-II/ 

\ 

USFS Withdrawn Area Boundary 

1::::::1 SNL Technical Area 

418500 432000 

~~ 
~<I' Manzano 

'1, Base 

~a ;fs 
r:l' U.S.F.S. GOY~ 

Withdrawn 
Area 

b 
" ~ 
~ 

Me Q .... + 
Slel 

Optical 
Power 0" Range 
Tower 

Isleta Pueblo 

+ + 
418500 432000 

Figure 2.2.1-1 
Location Map of Drain and Septic 

Systems (DSS) Site Number 1015. 
Former MO 231-234 Septic System 

North of Bldg. 6585. TA-V 

o 4500 9000 

Scale in Feet 

o 1080 2160 

Scale in Meters 

Sandia National Laboratories, New Mexico 
Environmental Geo ra hic Information S stem 

~ 
~ 
'" '" 

i 
'" '" 



840857.03010000 A90

2-5

M.pid~040073 12/16/03 SNL GIS ORG. 6133 DH.lfricn dn040073 .• ml 
413900 414D00 

'" + + 5< 
"' ~ 

+ + 

+ + 

414100 

r __ -JJI9_~~1-234-DF1-BH2 

Distribution Bo~¢- ___ JfJQ _2~J-234-DF1-BHl 
Septic Tank 0 '---------

I 
I 
I 
( 

" ~ - - - -- - ~-~- - -"'- I \ \+ II I 
I I I 
I 
I Former I 

r 
II MO 231-234 : I 
I I 
II I I 
L .................. _ _ _ ...... _ 1_ =- ............ .....,il 

I 

+ 

- - - -, - - - - 1 - -- - 1 
I I I I I I 
I I I I I I 
I I I I r I 

: T42 : : Fo.;,~erJ : T43 I 
I - L_ I 

: 1- ' ' -, : 
- - - - I 1- - - _ I -tl= __ .J 

414200 

+ 

+ 

+ 

Bldg. 
~+ 6585 + + + 
~ ~~--------------~------------~~,--------------~--~ 

413900 414D00 

Legend 

• Boring Location 

Building 6585 

Former Building Location 

Septic Tank, Distribution Box 

Sanitary Sewerline, 
Drainfield Drain line 

414100 414200 

Figure 2.2.1-2 
Site Map of Drain and Septic 

Systems (DSS) Site Number 1015, 
Former MO 231-234 Septic System, 

North of Bldg.6585, TA-V 

o 30 60 

Scale in Feet 

o 7.2 '4.4 

Scale in Meters 

Sandia National Laboratories, New Mexico 
Environmental Geo raphic Information System 

~ 
'" <5 
'" 



Manzanita Mountains east of DSS Site 1015, 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 thickness with a preferred east-west orientation and have moderate 
to low hydraulic conductivities (SNUNM March 1996). Site vegetation in the general vicinity of 
DSS Site 1015 consists primarily of desert grasses, shrubs, and cacti. 

The ground surface in the vicinity of this paved-over site is flat to very slightly sloping to the 
west. Precipitation drains to the northwest corner of the parking lot and then to a shallow storm­
water ditch on the north side of the parking lot. Storm water then flows in a northwesterly 
direction to Arroyo del Coyote, located approximately 1 mile north of the site. 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 essentially nonexistent at DSS Site 1015, as virtually 
all of the moisture either drains away from the site or evaporates. The estimates of 
evapotranspiration rates for the KAFB area range from 95 to 99 percent of the annual rainfall 
(SNUNM March 1996). 

The site lies at an average elevation of approximately 5,419 feet above mean sea level 
(SNUNM April 2003). Depth to groundwater is approximately 496 feet below ground surface 
(bgs) at the site. Groundwater flow is generally to the west in this area (SNUNM March 2002). 
The groundwater production wells nearest to DSS Site 1015 are KAFB-4 and KAFB-11 , 
approximately 2.75 and 3.0 miles northwest and northeast of the site, respectively. The nearest 
groundwater monitoring wells are TAV-MW8 and TAV-MW9, approximately 200 feet west of the 
site. 

2.2.2 Operational History 

Although no precise construction information is available, records indicate that the former 
MO 231-234 facility was an office complex constructed in 1988, and it is assumed that the 
septic system was also constructed at that time (SNUNM March 2003). Because operational 
records are not available, the investigation of this site was planned to be consistent with other 
DSS site investigations and to sample for the COCs most commonly found at similar facilities. 
By June 1991, the septic system discharges were routed to the City of Albuquerque sanitary 
sewer system (Jones June 1991). The old septic system line would have been disconnected, 
capped, and the system 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 1015 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1015 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 late 1990 or early 1991, 
possibly 1992, and 1995, waste characterization samples were collected from the septic tank 
(Investigation 1). In June 1995, a backhoe was used to physically locate the buried drainfield 
drain lines at the site (Investigation 2). In 1998 and 1999, near-surface soil samples were 
collected from two borings in the drainfield (Investigation 3). Investigations 2 and 3 were 
required by the NMED/HWB to adequately characterize the site and were conducted in 
accordance with procedures presented in the SAP (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 of a" 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. 

As part of the SNUNM Septic System Monitoring Program, aqueous and/or sludge waste 
characterization samples were collected from the former MO 231-234 septic tank in late 1990 or 
early 1991, possibly in 1992, and again in 1995 (SNUNM April 1991, SNUNM June 1993, 
SNUNM December 1995). Aqueous samples collected in late 1990 or early 1991 were 
analyzed at an off-site laboratory for volatile organic compounds (VOCs), semivolatile organic 
compounds (SVOCs), oil and grease, nitrate, phenolics, metals, gross alpha/beta activity, 
tritium, and three other radionuclides. Sludge samples collected on September 30, 1992, were 
analyzed at an off-site laboratory for metals, gross alpha/beta activity, tritium, and radionuclides 
by gamma spectroscopy. However, it is unclear from the data summary table whether these 
samples were collected from the former MO 231-234 septic tank or from another tank 
connected to a group of nearby trailer-type buildings called T-12, T-42, and T-43. Aqueous and 
sludge samples were also collected from the septic tank on June 23 and July 13, 1995. The 
aqueous samples were analyzed at an off-site laboratory for VOCs, SVOCs, pesticides. 
polychlorinated biphenyls (PCBs). total metals, formaldehyde, fluoride, nitrate plus nitrite, oil and 
grease. total phenol. gross alpha/beta activity, tritium, and radionuclides by gamma 
spectroscopy. Sludge samples were also analyzed at an off-site laboratory for VOCs, SVOCs. 
pesticides. PCBs. total 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 three 
septic tank sampling events are presented in Annex A. 

On January 25, 1996, the residual contents, approximately 978 gallons of waste and added 
water, were pumped out and managed according to SNUNM policy (Shain August 1996). 
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3.3 Investigation 2-Backhoe Excavation 

On June 21, 1995, a backhoe was used to determine the location, dimensions, and 
average depth of the DSS Site 1015 drainfield drain lines. The drainfield was found to have 
three parallel drain lines arranged as shown on Figure 2.2.1-2, with an average depth of 3 to 
3.5 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. 

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 
July 7, 1998, soil samples were collected from two drainfield boreholes. Additional soil samples 
were collected from the same two boring locations on August 23, 1999. Soil boring locations 
are shown on Figure 2.2.1-2. A summary of the boreholes, sample depths, sample analyses, 
analytical methods, laboratories, and sample dates is presented in Table 3.4-1. 

3.4.1 Soil Sampling Methodology 

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

Once the sample tube was retrieved from the borehole, the sample for voe 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 T eflon® film, then a rubber end cap, and finally sealing the 
tube with tape. 

For the non-VOe 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 area sampled, 
analytical methods, and laboratories used for the DSS Site 1015 soil samples are summarized 
in Table 3.4-1. 
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Table 3.4-1 
Summary of Area Sampled, Analytical Methods, and Laboratories Used for 

DSS Site 1015, Former MO 231-234 Septic System Soil Samples 

Top of Sampling 
Intervals in each 

Number of Borehole Total Number of 
Samlliing Area Borehole Locations (ft bgs) Soil Samples 

Drainfield 2 5,10 4 

2 5,10 4 + 1 Duplicate 

2 5, 10 4 

2 5, 10 4 + 1 Duplicate 

2 5, 10 4 + 1 Duplicate 

2 5, 10 4 

2 5, 10 4 

2 5,10 4 + 1 Duplicate 

2 5,10 4 

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

Analytical Parameters and EPA Analytical 
Methodsa Laboratory 

VOCs GEL 
EPA Method 8260 
SVOCs GEL 
EPA Method 8270 
PCBs GEL 
EPA Method 8082 
HE Compounds ERCl, GEL 
EPA Methods 8330 
RCRA Metals + Cu, Zn ERCl, GEL 
EPA Methods 6000/7000 
Hexavalent Chromium GEL 
EPA Method 7196A 
Total Cyan ide GEL 
EPA Method 9012A 
Gamma spectroscopy RPSD, GEL 
EPA Method 901.1 
Gross Alpha/Beta Activity GEL 
EPA Method 900.0 

----

Date Samples 
Collected 
08-23-99 

07-07-98 

08-23-99 

07-07-98 

07-07-98 

08-23-99 

08-23-99 

07-07-98 

07-07-98 I 

- ~------



3.4.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1015 are presented and discussed 
in this section. 

VOC analytical results for the four soil samples collected from the drainfield boreholes are 
summarized in Table 3.4.2-1. Method detection limits (MDLs) for the VOC soil analyses are 
presented in Table 3.4.2-2. Two VOCs (2-butanone and toluene) were detected in three of the 
four VOC samples collected from this site. Even though these compounds were not detected in 
the associated trip blank (T8), they are common laboratory contaminants and may not indicate 
soil contamination at this site. 

SVOCs 

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

PCB analytical results for the four soil samples collected from the drainfield boreholes are 
summarized in Table 3.4.2-5. MDLs for the PCB soil analyses are presented in Table 3.4.2-6. 
No PCBs were detected in any of the soil samples collected from this site. However, the MDLs 
for the PCBs in the sample collected from the 5-foot interval in borehole BH1 were elevated as 
the laboratory applied a 20X dilution to the sample because it ''was very dark." No other 
explanation was offered by the laboratory. 

HE Compounds 

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

RCRA Metals Plus Copper and Zinc, and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals plus copper and zinc, and hexavalent 
chromium analytical results for the four soil samples and one duplicate collected from the 
drainfield boreholes are summarized in Table 3.4.2-9. MDLs for the metals soil analyses are 
presented in Table 3.4.2-10. The metals soil samples collected at this site were analyzed for 
copper and zinc in addition to the eight RCRA metals because copper and zinc concentrations 
were somewhat elevated in the sludge samples collected from the septic tank in 1992 and 1995. 
With the exception of arsenic, none of the metal concentrations detected in these samples 
exceeded the corresponding NMED-approved 
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Table 3.4.2-1 
Summary of DSS Site 1015, Former MO 231-234 Septic System 

Confirmatory Soil Sampling, VOC Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes VOCs (EPA Method 8260a) (Jlg/kg) 
Record Sample 

Numbert ER Sample 10 Depth (ft) 
602763 M0231 f234-DF1-BH 1-5-S 5 
602763 M0231 1234-DF1-BH 1-1 O-S 10 
602763 M0231/234-DF1-BH2-5-S 5 
602763 M0231 1234-DF1-BH2-1 O-S 10 
Quality Assurance/Quality Control Sample (Jlg/L) 
602763 T12IT 42fT 43-SP1-TBc NA 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-ot-custody record. 

2-Butanone Toluene 
NO (3.2) NO (0.9) 

12 4.2 

11 1.§ 
16 9.6 

NO (5.9) NO (0.5) 

cER sample 10 retlects the final site for VOC samples included in this shipment. 
BH = Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
MOL = Method detection limit. 
Jlg/kg = Microgram(s) per kilogram. 
Jlg/L = Microgram(s) per liter. 
MO = Mobile Office. 
NA = Not applicable. 
NO () = Not detected above the MOL, shown in parentheses. 
S = Soil sample. 
SP = Seepage pit. 
TB = Trip blank. 
VOC = Volatile organic compound. 
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Table 3.4.2-2 
Summary of DSS Site 1015, Former MO 231-234 Septic System 

Confirmatory Soil Sampling, VOC Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 8260a 

Detection limit 
Analyte 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-l,2-Dichloroethene 
trans-l,2-Dichloroethene 
.1,2-Dichloropropane 
cis-l,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
4-Methyl-2-pentanone 
Methylene chloride 
Styrene 
1 ,1,2,2-Tetrachloroethane 
T etrach loroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
T rich loroethene 
Vinyl acetate 
Vinyl chloride 
Xylene 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
).lg/kg = Microgram(s) per kilogram. 
MO = Mobile Office. 
VOC = Volatile organic compound. 
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().lg/kg) 
10.3 
0.5 
0.1 
0.3 
0.3 
3.2 
0.3 
0.5 
0.3 
0.3 
0.1 
0.2 
0.2 
0.1 
0.2 
0.3 
0.1 
0.1 
0.2 
0.2 
0.3 
0.3 
2.8 
3.1 
1.4 
0.3 
0.6 
0.4 
0.9 
0.1 
0.3 
0.3 
2.1 
0.4 
0.7 
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Table 3.4.2-3 
Summary of DSS Site 1015, Former MO 231-234 Septic System 

Confirmatory Soil Sampling, SVOC Analytical Results 
July 1998 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Numberb ER Sample ID Depth (ft) 
600429 M0231 1234-DF1-BH 1-5-S 5 
600429 M0231 1234-DF1-BH 1-1 O-S 10 
600429 M0231/234-DF1-BH2-5-S 5 
600429 M0231 1234-DF1-BH2-1 O-S 10 
600429 M0231/234-DF1-BH2-10-DU 10 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH :: Borehole. 
DF :: Drainfield. 
DSS :: Drain and Septic Systems. 
DU = Duplicate sample. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID :: Identification 
/-lg/kg :: Microgram(s) per kilogram. 
MO :: Mobile Office. 
NO :: Not detected. 
S = Soil sample. 
SVOC:: Semivolatile organic compound. 
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Table 3.4.2-4 
Summary of DSS Site 1015, Former MO 231-234 Septic System 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
July 1998 

(Off-Site Laboratory) 

EPA Method 8270a 

Detection Lim it 
Analyte (Ilg/kg) 

Acenaphthene 170 
Acenaphthylene 170 
Anthracene 170 
Benzo(a)anthracene 170 
Benzo(a)pyrene 170 
Benzo(b)fluoranthene 170 
Benzo(k)fluoranthene 170 
Benzo(g,h,i)perylene 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 
Di-n-butyl phthalate 170 
Di-n-octyl phthalate 170 
1,2-Dichlorobenzene 170 
1,3-Dichlorobenzene 170 
1 ,4-Dichlorobenzene 170 
3,3'-Dichlorobenzidine 830 
2,4-Dichlorophenol 170 
Diethylphthalate 170 
2,4-Dimethylphenol 170 
Dimethylphthalate 170 
Din itro-o-cresol 170 
2,4-Dinitrophenol 330 
2,4-Dinitrotoluene 170 
2,6-Dinitrotoluene 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 1015, Former MO 231-234 Septic System 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
July 1998 

(Off-Site Laboratory) 

EPA Method 8270a 

Detection Limit 
Analyte (j.lg/kg) 

Fluorene 170 
Hexachlorobenzene 170 
Hexachlorobutadiene 170 
Hexachlorocyclopentadiene 170 
Hexachloroethane 170 
Indeno(1.2.3-cd)pyrene 170 
Isophorone 170 
2-Methylnaphthalene 170 
Naphthalene 170 
2-Nitroaniline 170 
3-Nitroaniline 170 
4-Nitroaniline 170 
Nitrobenzene 170 
n-N itrosodiphenyiamine 170 
n-Nitrosodipropylamine 170 
2-Nitrophenol 170 
4-Nitrophenol 330 
Pentachlorophenol 170 
Phenanthrene 170 
Phenol 170 
Pyrene 170 
1.2,4-Trichlorobenzene 170 
2,4,5-Trichlorophenol 170 
2,4,6-Trichlorophenol 170 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
f,lg/kg = Microgram(s) per kilogram. 
MO = Mobile Office. 
SVOC = Semivolatile organic compound. 
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Table 3.4.2-5 
Summary of DSS Site 1015, Former MO 231-234 Septic System 

Confirmatory Soil Sampling, PCB Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes 
Record 

Numberb ER Sample ID 
602763 M0231/234-DF1-BH1-5-S 
602763 M0231/234-DF1-BH1-10-S 
602763 M0231/234-DF1-BH2-5-S 
602763 M0231 /234-DF1-BH2-1 O-S 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 

Sample 
Depth (ft) 

5 
10 
5 
10 

EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
J,lg/kg = Microgram(s) per kilogram. 
MO = Mobile Office. 
ND = Not detected. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 
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Table 3.4.2-6 
Summary of DSS Site 1015, Former MO 231-234 Septic System 

Confirmatory Soil Sampling, PCB Analytical MDLs 
August 1999 

AU3·04IWPISNL04:r5471.doc 

(Off-Site Laboratory) 

EPA Method B082a 

Detection Limit 
Analyte (~glkg) 

Aroclor-1016 1.22-24.3 
Aroclor-1221 2.B2-56.4 
Aroclor -1232 1.63-32.6 
Aroclor -1242 1.67-33.4 
Aroclor -1248 0.907-1B.1 
Aroclor -1254 1.16-23.3 
Aroclor -1260 0.943-18.9 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
~g/kg = Microgram(s) per kilogram. 
MO = Mobile Office. 
PCB = Polychlorinated biphenyl. 
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Table 3.4.2-7 
Summary of DSS Site 1015, Former MO 231-234 Septic System 
Confirmatory Soil Sampling, HE Compound Analytical Results 

July 1998 
(On- and Off-Site Laboratories) 

Sample Attributes 
Record Sample 

Numberb ER Sample 10 Depth (ft) 
600428 M0231/234-DF1-BH1-5-S 5 
600428 M0231/234-DF1-BH1-10-S 10 
600428 M0231/234-DF1-BH2-5-S 5 
600428 M0231 1234-DF1-BH2-1 O-S 10 
600429 M0231 1234-DF1-BH2-1 O-DU 10 

aEPA November 1986. 
bAnalysis requesVchain-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). 
HE = High explosive(s). 
10 = Identification. 
mg/kg = Milligram(s) per kilogram. 
MO = Mobile Office. 
NO = Not detected. 
S = Soil sample. 
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Table 3.4.2-8 
Summary of DSS Site 1015, Former MO 231-234 Septic System 

Confirmatory Soil Sampling, HE Compound Analytical MDLs 
July 1998 

(On- and Off-Site Laboratories) 

EPA Method 8330a 

Detection Limit 
Analyte (mg/kg) 

2-Amino-4,6-dinitrotoluene 0.0066-0.13 
4-Amino-2,6-dinitrotoluene 0.0055-0.11 
1,3-Dinitrobenzene 0.0041-0.076 
2,4-0 in itrotoluene 0.0062-0.25 
2,6-Dinitrotoluene 0.0065-0.29 
HMX 0.0053-0.13 
Nitrobenzene 0.0052-0.17 
2-Nitrotoluene 0.0078-0.15 
3-Nitrotoluene 0.0011-0.15 
4-N itrotoluene 0.0011-0.13 
Pentaerythritol tetranitrate 0.0075-0.35 
RDX 0.0097-0.18 
1.3,5-Trinitrobenzene 0.0066-0.11 
2,4,6-Trinitrotoluene 0.0057-0.29 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
HE = High explosive(s). 
HMX = Octahydro-1 ,3.5,7 -tetranitro-1.3,5. 7 -tetrazocine. 
MOL = Method detection limit. 
mglkg = Milligram(s) per kilogram. 
MO = Mobile Office. 
RDX = Hexahydro-1 ,3.5-trinitro-1 ,3,5-triazine. 
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Table 3.4.2·9 
Summary of DSS Site 1015, Former MO 231·234 Septic System 

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

(On· and Off·Site Laboratories) 

Sample Attributes Metals (EPA Method 60001700017196Aa) (mg/kg) 
Record Sample 

Numberb ER Sample 10 Depth (tt) Arsenic 
600428, M0231/234-0F1-BH1-5-S 5 3.3 J 
602763 
600428, M0231/234-0F1-BH1-10-S 10 4.9 J 
602763 
600428, M0231/234-0F1-BH2-5-S 5 4.2 J 
602763 
600428, M0231 1234-0F1-BH2-1 O-S 10 3.3 J 
602763 
600429 M0231 1234-0F1-BH2-1 O-OU 10 4.45 

Background Concentration-Southwest Area 4.4 
SupergroupC 

Note: Values in bold exceed background soil concentrations . 

aEPA November 1986. 

b Analysis requestlchain-of-custody record. 

cOinwiddie 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). 
10 = Identification. 
J = Analytical result was qualified as an estimated value. 

Barium Cadmium Chromium Chromium (VI) Copper Lead 
21 J 0.063 J 5J NO (0.0606) 4.1 J 2.7 J 

(0.16) 
110 J 0.16 J 10 J 0.0805 J 8.7 J 7.5 J 

10.17) 10.201t 
44 J 0.06 J 4.1 J NO (0.0604) 3.3J 3.2 J 

(0.16) (4.1\ 
48 J 0.058 J 4.8 J NO (0.0598) 4.6 J 3.9J 

(0.16) 
117 J 0.0526 J 9.1 NS 8.23 6.14 

(0.595) 
214 0.9 15.9 1 18.2 11.8 

J ( ) = The reported value is greater than or equal to the MOL but is less than the practical quantitation limit, shown in parentheses. 
MOL = Method detection limit. 
mglkg = Milligram(s) per kilogram. 
MO = Mobile Office. 
NO ( ) = Not detected above the MOL, shown in parentheses. 
NS = No sample. 
S = Soil sample. 

Mercury 
0.047 J 
(0.16) 

NO 
10.042 J) 

0.047 J 
(0.16) 

NO 
(0.04J) 

NO 
(0.0173) 

<0.1 

Selenium Silver Zinc 
NO NO 11 J (16) 

10.3J) (0.04 J) 
0.36 J NO 27 J 
J1.3) (0.042 J) 

NO NO 7.6 J (16) 
(0.31 J) (0.041 J) 

NO NO 12 J (16) 
(0.3 J) (0.04 J) 

0.228 J 0.247 J 29.8 
~0.595) (0.595) 

<1 <1 62 



Table 3.4.2-10 
Summary of DSS Site 1015, Former MO 231-234 Septic System 

Confirmatory Soil Sampling, Metals Analytical MDLs 
July 1998 and August 1999 

(On- and Off-Site Laboratories) 

EPA Method 6000/7000/7196Aa 
Detection Limit 

Analyte (mg/kg) 
Arsenic 0.149-0.64 
Barium 0.0166-0.53 
Cadmium 0.0104-0.042 
Chromium 0.0365-0.74 
Chromium (VI) 0.0598-0.0606 
Copper 0.066-1.1 
Lead 0.0339-0.32 
Mercury 0.0173-0.042 
Selenium 0.07-0.32 
Silver 0.031-0.042 
Zinc 0.0483-4.2 

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

background concentrations. Arsenic was detected above the NMED-approved background in 
both the 10-foot sample from borehole BH 1 and the 1 O-foot duplicate sample from borehole 
BH2. 

Total Cyanide 

Analytical results for the four soil samples collected from the drainfield boreholes are 
summarized in Table 3.4.2-11. MDLs for the cyanide soil analyses are presented in Table 
3.4.2-12. Cyanide was not detected in any of the soil samples collected from this site. 

Radionuclides 

Analytical results for the gamma spectroscopy analysis of the four soil samples and one 
duplicate collected from the drainfield boreholes are summarized in Table 3.4.2-13. 
Uranium-238 was detected above the NMED-approved background activity level in the duplicate 
sample from the 10-foot interval in borehole BH2. No other radionuclide activities were detected 
above background in any of the other gamma spectroscopy samples from this site. 
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Table 3.4.2-11 
Summary of DSS Site 1015, Former MO 231-234 Septic System 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes Total Cyanide 
Record Sample (EPA Method 9012N) 

Number: ER Sample ID Depth (ft 
602763 M0231/234-DF1-BHl-5-S 5 
602763 M0231 1234-DF1-BH 1-1 O-S 10 
602763 M0231/234-DF1-BH2-5-S 5 
602763 M0231 1234-DF1-BH2-1 O-S 10 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
mg/kg = Milligram(s) per kilogram. 
MO = Mobile Office. 
ND = Not detected. 
S = Soil sample. 

Table 3.4.2-12 

(mg/kg) 
ND 
ND 
ND 
ND 

Summary of DSS Site 1015, Former MO 231-234 Septic System 
Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 

August 1999 

AU3-04IWP/SNL04:r5471.doc 

(Off-Site Laboratory) 

Anal e 
Total C an ide 

EPA Method 9012Aa 
Detection Limit 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Microgram(s) per kilogram. 
MO = Mobile Office. 
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Table 3.4.2-13 
Summary of ass Site 1015, Former MO 231-234 Septic System 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
July 1998 

(On- and Off-Site Laboratories) 

Sample Attributes Activity (EPA Method 901.1 a (pei/g) 
Record Sample Cesium-137 

Numberb ER Sample ID Depth (tt) Result 
600430 M0231/234-DF1-BH1-5-S 5 NO 0.0150) 
600430 M0231/234·DF1-BH1-10-S 10 ND 0.0186) 
600430 M0231/234-DF1-BH2-5-S 5 ND 0.01751 
600430 M0231/234-DF1-BH2-10-S 10 ND(0.0179t 
600429 M0231/234-DF1-BH2-10-0U 10 ND (0.0117) 

Background Activity-Southwest Area SuperQroupd 0.079 

Note: Values in bold exceed background soil activity levels. 
aEPA November 1986. 
bAnalysis requestlchain-of-custody record. 
cTwo standard deviations about the mean detected activity. 
dOinwiddie September 1997 . 
BH = Borehole. 
OF = Drainfield. 
OSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA :: U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
MDA ::: Minimum detectable activity. 
MO :: Mobile Office. 
NA = Not applicable. 
ND () :: Not detected above the MOA, shown in parentheses. 
pCi/g :: Picocurie(s) per gram. 
S :: Soil sample . 

:: Error not calculated for nondetect results. 

Errore 
--
--
--
--
--

NA 

Thorium-232 Uranium-235 
Result Errore Result Errorc 

0.475 0.236 NO (0.0854) --
0.775 0.382 0.112 0.0940 
0.525 0.267 ND (0.0981t --
0.740 0.353 ND (0.100) --
0.807 0.108 ND (0.0595) --
1.01 NA 0.16 NA 

Uranium-238 
Result Errore 
0.569 0.312 
0.463 0.350 
0.293 0.288 
0.493 0.304 

1.9 1.31 
1.4 NA -----.. _. 



Gross Alpha/Beta Activity 

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

3.4.3 

Table 3.4.2-14 
Summary of DSS Site 1015, Former MO 231-234 Septic System 
Confirmatory Soil Sampling, Gross Alpha/Beta Analytical Results 

July 1998 
(Off-Site Laboratory) 

Sample Attributes Activity (EPA Method 900.0a (pCi/g) 
Record Sample Gross Alpha 

Numbert ER Sample ID Depth (ft) Result 
600429 M0231/234-DF1-BH 1-5-S 5 9.42 
600429 M0231/234-DF1-BH1-10-S 10 7.68 
600429 M0231/234-DF1-BH2-5-S 5 10.7 
600429 M0231/234-DF1-BH2-10-S 10 17.4 
Background Activityd 17.4 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
CTwo standard deviations about the mean detected activity. 
dMiller September 2003. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
MO = Mobile Office. 
NA = Not applicable. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 

Error<: 
3.28 
3.01 
3.3 

4.18 
NA 

Gross Beta 
Result Error<: 
33.8 4.45 
21.8 3.8 
22.2 3.87 
22 3.74 

35.4 NA 

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

Throughout the DSS project, quality assurance/quality control samples were collected at an 
approximate frequency of 1 per 20 field samples. These included sample duplicates, equipment 
blanks (EBs), and TBs. Typically, samples were shipped to the laboratory in batches of up to 20 
samples, 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. EB samples were analyzed for the same analytical suite as the soil samples in that 
shipment. The analytical results for the EB samples appear only on the data tables for the site 
where they were collected. However, the results were used in the data validation process for all 
the samples in that batch. No EB samples were collected at DSS Site 1015. 
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Aqueous TBs, for VOC analysis only, were included in every sample cooler containing VOC soil 
samples. The analytical results for the TB samples appear on the VOC data tables for the sites 
in that shipment. The results were used in the data validation process for all samples in that 
batch. No VOCs were detected in this TB (Table 3.4.2-1). 

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 
SVOCs, HE compounds, RCRA metals plus zinc and copper, and radionuclides by gamma 
spectroscopy. As shown in Tables 3.4.2-3 and 3.4.2-7, SVOC and HE compounds were not 
detected in any of the primary or duplicate samples from this site. As shown in Table 3.4.2-9, 
metals concentrations in the primary and duplicate samples from the 10-foot interval in borehole 
BH2 that were sent to different laboratories compared as follows: 

• Arsenic and cadmium concentrations were comparable. 

• Barium, chromium, copper, lead, and zinc concentrations in the duplicate sample 
were approximately twice those in the primary sample. 

• Mercury was not detected in either of the samples. 

• Selenium and silver were not detected in the primary sample, but were detected at 
low concentrations in the duplicate sample. 

As shown in Table 3.4.2-13, gamma spectroscopy activities for the four representative 
radionuclides in the primary and duplicate samples from the 10-foot interval in borehole BH2 
(also submitted to different laboratories) compared as follows: 

• Cesium-137 and uranium-235 were not detected in either sample. 

• Thorium-232 activities were comparable in both samples. 

• The uranium-238 activity in the duplicate sample (1.9 picocuries [pCi]/gram [g]) 
was approximately 4 times higher than that in the primary sample (0.493 pCi/g). 

All laboratory data were reviewed and verified/validated according to "Verification and Validation 
of Chemical and Radiochemical Data," Technical Operating Procedure (TOP) 94-03, Rev. 0 
(SNUNM July 1994) or SNUNM ER Project "Data Validation Procedure for Chemical and 
Radiochemical Data," Administrative Operating Procedure (AOP) 00-03 (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.2 (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 assessment were sufficient for characterizing the nature and extent 
of possible COC releases. There are no further data gaps regarding characterization of DSS 
Site 1015. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1015, the Former MO 231-234 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 1015 consist of VOCs, SVOCs, PCBs, HE compounds, cyanide, 
RCRA metals plus copper and zinc, hexavalent chromium, and radionuclides. Two VOCs 
(2-butanone and toluene) were detected in samples from this site. There were no SVOCs, 
PCBs, HE compounds, or cyanide detected in any of the soil samples collected at this site. One 
of the 11 metals (arsenic) was detected above the nonquantified or NMED-approved maximum 
background concentration for SNUNM Southwest Area Supergroup soils (Dinwiddie September 
1997). However, when a metal concentration exceeded its maximum background screening 
value, or the nonquantified background value, it was carried forward in the risk assessment 
process. One of the four representative gamma spectroscopy radio nuclides (uranium-238) was 
detected at an activity exceeding the corresponding background level. Finally, no gross 
alpha/beta activity was detected above the New Mexico-established background levels. 

4.2 Environmental Fate 

Potential COCs may have been released into the vadose zone via aqueous effluent discharged 
from the septic system drainfield. Possible secondary release mechanisms include the uptake 
of COCs that may have been released into the soil beneath the drainfield (Figure 4.2-1). The 
depth to groundwater at the site (approximately 496 feet bgs) most likely precludes migration of 
potential COCs into the groundwater system. The potential pathways to receptors include soil 
ingestion, dermal contact, and inhalation, which could occur as a result of receptor exposure to 
contaminated subsurface soil at the site. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land-use scenarios. Annex C 
provides additional discussion on the fate and transport of COCs at DSS Site 1015. 

Table 4.2-1 summarizes the potential COGs for DSS Site 1015. 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 1015 is industrial (DOE et al. 
September 1995). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation; 
however, these are realistic possibilities only if contaminated soil is excavated at the site. The 
major exposure route modeled in the human health risk assessment is soil ingestion for COCs. 
The inhalation pathway is included because of the potential to inhale dust and volatiles. The 
dermal pathway is included because of the potential for receptors to be exposed to the 
contaminated soil. 
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Conceptual Site Model Flow Diagram for DSS Site 1015, Former MO 231-234 Septic System 
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Table 4.2-1 
Summary of Potential COCs for DSS Site 1015, Former MO 231-234 Septic System 

Number of 
COC Type Samolesa 

VOCs 4 
4 

SVOCs 5 
PCBs 4 
HE Compounds 5 
RCRA Metals + Copper and Zinc 5 

5 
5 
5 

Hexavalent Chromium 4 
Cyanide 4 
Radionuclides Gamma Spectroscopy 5 
(pCi/g) Gross Alpha 4 

Gross Beta 4 

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

COCs Detected, or 
with Concentrations 

Greater than 
Background or 
Nonquantified 
Backqround 
2-Butanone 

Toluene 
None 
None 
None 

Arsenic 
Mercury 

Selenium 
Silver 
None 

Cyanide 
U-238 
None 
None 

Maximum 
Background 

Limit/Southwest Maximum 
Area ConcentrationC Average 

Supergroupb (All Samples) Concentrationd 

(ma/ka) (ma/kg) (mq/kq) 
NA 0.016 0.0104 
NA 0.0096 0.0039 
NA NA NA 
NA NA NA 
NA NA NA 
4.4 4.9 J 4.03 
NO 0.047 J 0.029 J 
NO 0.36 J 0.209 J 
NO 0.247 J 0.066 J 
NA NA NA 
NO ND(0.139) 0.0675 
1.4 1.9 NCf 
NA NA NA 
NA NA NA 

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

Number of Samples 
Where COCs Detected, 
or with Concentrations 

Greater than Background 
or Nonquantified 

Backqrounde 

3 
3 

None 
None 
None 

2 
None 
None 
None 
None 
None 

1 
None 
None 

dAve rage 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. 
eSee appropriate data table for sample locations. 
fAn average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetect activities for gamma spectroscopy. 
COC = Constituent of concern. NA = Not applicable. 
DSS = Drain and Septic Systems. NC ;;; Not calculated. 
HE = High explosive(s). PCB = Polychlorinated biphenyl. 
J = Analytical result was qualified as an estimated value. pCi/g = Picocurie(s) per gram. 
MDA = Minimum detectable activity. RCRA = Resource Conservation and Recovery Act. 
MDL = Method detection limit. SVOC = Semivolatile organic compound. 
mg/kg = Milligram(s) per kilogram. VOC = Volatile organic compound. 
MO = Mobile Office. 



Potential biota receptors include flora and fauna at the site. Major exposure routes for biota 
include direct soil ingestion, ingestion of COCs through food chain transfers, and direct contact 
with COCs in soil. Annex C provides additional discussion of the exposure routes and receptors 
at DSS Site 1015. 

4.3 Site Assessment 

Site assessment at DSS Site 1015 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 1015 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1015 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. Ecological risks are expected to be 
very low. 

4.3.2 Risk Assessments 

4.3.2.1 Human Health 

DSS Site 1015 has been recommended for an industrial land-use scenario (DOE et al. 
September 1995). Because 2-butanone, toluene, arsenic, mercury, selenium, silver, cyanide, 
and uranium-238 are present above background or nonquantified background levels, it was 
necessary to perform a human health risk assessment analysis for the site, which included 
these COCs. Annex C provides a complete discussion of the risk assessment process, results, 
and uncertainties. The risk assessment process provides a quantitative evaluation of the 
potential adverse human health effects from constituents in the site's soil by calculating the 
hazard index (HI) and excess cancer risk for both industrial and residential land-use scenarios. 

The HI calculated for the COCs is 0.02 at DSS Site 1015 under the industrial land-use scenario, 
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological COC risk (without rounding), is 0.00. The excess cancer risk for DSS 
Site 1015 COCs is 3E-6 for the industrial land-use scenario. 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. The incremental 
excess cancer risk is 3.14E-7. Both the incremental HI and excess cancer risk are below 
NMED guidelines. 

The HI calculated for the COCs is 0.23 at DSS Site 1015 under the residential land-use 
scenario, which is less than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). The incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COC risk (without rounding), is 0.03. The excess 
cancer risk for DSS Site 1015 COCs is 1 E-5 for a residential land-use scenario. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
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January 2001 ); thus, the excess cancer risk for this site is above the suggested acceptable risk 
value. The incremental excess cancer risk is 1.29E-6. Both the incremental HI and incremental 
excess cancer risk are below NMED guidelines. 

The incremental total effective dose equivalent (TEDE) and corresponding estimated cancer risk 
from radiological eoes are much lower than U.S. Environmental Protection Agency (EPA) 
guidance values. The estimated TEDE is 1.4E-2 millirem (mrem)/year (yr) for the industrial 
land-use scenario, which is much lower than the EPA's numerical gUidance of 15 mrem/yr 
(EPA 1997a). The corresponding incremental estimated cancer risk value is 2.4E-9 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 3.5E-2 mrern/yr with an 
associated risk of 3.7E-7. The guideline for this scenario is 75 mrem/yr (SNUNM February 
1998). Therefore, DSS Site 1015 is eligible for unrestricted radiological release. 

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

Table 4.3.2-1 
Summation of Radiological and Nonradiological Risks from 

DSS Site 1015, Former MO 231-234 Septic System Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 3.14E-7 2.4E·9 3.1 E-7 
Residential 1.29E-6 3.7E-7 1.7E-6 

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

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

4.3.2.2 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 eoe concentrations and identified potentially 
bioaccumulative constituents (see Annex e, Sections IV, V11.2, and V11.3). 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, 
Environmental Restoration Program, Sandia National Laboratories, New Mexico" (IT July 1998). 
The risk assessment also includes the estimation of exposure and ecological risk. 

Table 18 of Annex e presents the results of the ecological risk assessment. Site-specific 
information was incorporated into the risk assessment when such data were available. No 
hazard quotients greater than 1 were originally predicted. Therefore, ecological risks associated 
with this site are expected to be very low. 
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4.4 Baseline Risk Assessments 

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

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1015 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 ecological risks at DSS Site 1015 are expected to be very low, a baseline ecological risk 
assessment is not required for the site. 
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5.0 NO FURTHER ACTION PROPOSAL 

5.1 Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, an NFA decision is recommended for DSS Site 1015 for the following reasons: 

5.2 

• The soil has been sampled for all potential COCs. 

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

• None of the COGs warrant ecological concern after conservative exposure 
assumptions are analyzed. 

Criterion 

Based upon the evidence provided in Section 5.1, DSS Site 1015 is proposed for an NFA 
decision according to Criterion 5, which states, ''the SWMU/AOC has been characterized or 
remediated in accordance with current applicable state or federal regulations, and the available 
data indicate that contaminants pose an acceptable level of risk under current and projected 
future land use" (NMED March 1998). 
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ANNEXA 
DSS Site 1015 

Septic Tank Sampling Results 
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TABLE 25 

SUMMARY OF ANALYTICAL RESULTS FOR DETECTED PARAMETERS 
TECHNICAL AREA III AND COYOTE CANYON TEST FIELD 

SEPTIC TANK SAMPLING 

BUILDING MO 231 - 234 

SAMPLE NUMBERS SNLA004899, SNLA004900 

Parameter 

VOLATILE ORGANICS 
Acetone· 

SEMIVOllT1LE ORGANICS 
Phenol· 
Benzyl Alcohol" 
4-Methylphenol· 
Benzoic Acid" 
Chrysene 

INORGANICS 
Oil and Grease 
Nitrate as N 
Phenolics 

METALS 
Barium 
Cadmium 
Copper 
Manganese 
Zinc 

RADIOLOGICAL 
Gross Alpha 
Gross Beta 
Tritium 
Uranium 235 
Uranium 238 
Plutonium 239/240 

·Not on total toxic organics list 

Project No. 301181.26.01 
FEG-BB.027 

Results 

340 

25 
19 

130 
130 

15 

2.3 
1.9 

0.28 

0.067 
0.0053 

0.19 
0.035 

0.15 

3.2 
34 
2.5 
1.6 
1.8 
1.5 

Units 

mgll 
mgll 
mgll 

mgll 
mgll 
mgll 
mgll 
mgll 

pCVI 
pCi/I 

pCVml 
pCill 
pCi/I 
pCVI 



• -

• 

Mobile Offices 231·234 and T12, T26, T42, and T43 
Area 3/5 

Sample 10 No. SNLA008603 
Tank 10 No. A08902'SR 

On September 30, 1992, sludge samples were collected from the septic tank serving Area 3/5 
Mobile Offices 231-234 and temporary buildings TI2, T26, T42, and T43. Several metals 
that are regulated under the New Mexico Water Quality Control Commission Regulations, the 
City of Albuquerque sewer ordinance, and the Resource Conservation and Recovery Act were 
detected at low levels in the sludge: barium, cadmium, chromium, lead, mercury, and 
selenium. Additional sludge characterization may be needed to determine if the waste is a 
characteristic hazardous waste. Three additional metals that are only COA-regulated were 
detected in the sludge: copper, manganese, and zinc. 

During review of the radiological data, no parameters were measured at concentrations 
exceeding U.S. Department of Energy derived concentration guidelines or the investigation 
levels established during this monitoring effort . 
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Results of Septic Tank Analyses· 
(Sludge Sample) 

Building NoJArea: M0231-234, T12, T26, T42, and T43; A3/5 

Tank ID No.: #AD89026R 

Date Sampled: 9130/92 

Sample ID No.: SNLAOO8603 

I I Measured .:!:,2 Sigma 
Analytical Parameter Concentration Uncertainty 

Water Content 88 NA 

Arsenic NO (4.0) NA 

Barium 280 NA 

Cadmium 0.89 NA 

Chromiulll 8.8 NA 

Copper 225 NA 

Lead 16.7 NA 

Manganese 107 NA 

Mercury 1.2 NA 

Nickel .. NA 

Selenium 2.9 NA 

Silver NO (8.1) NA 

Thallium NO (4.0) NA 

Zinc 702 NA 

Gross Alpha OE+01 2E+01 

Gross Beta -3+E01 4E+01 

Gross Alpha 1E+01 2E+01 

Gross Beta OE+01 4E+01 

Gross Alpha 1E+01 2E+01 

Gross Beta OE+01 4E+01 

Gross Alpha 2E+01 2E+01 

Gross Beta -2E+01 3E+01 

Tritium -1 E+02 3E+02 

Bismuth-214 <0.0441 NA 

Cesium-137 <0.0127 NA 

Potassium-40 0.196 0.0485 

Lead-212 0.0450 0.00693 

Lead-214 0.0857 0.00963 

Radium-226 0.161 0.105 

Thorium-234 <0.250 NA 

Thallium-208 <0.0127 NA 

aNote that gamma spectrum results are given for weight of sludge. 
NO = Not Detected 
NA = Not Applicable 
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Units 

% 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

pCilg 

pCilg 

pCi/g 

pCilg 

pCilg 

pCiJg 

pCilg 

pCilg 

pCilL 

pCilg 

pCilg 

pCilg 

pCilg 

pCilg 

pCilg 

pCi/g 

pCilg 



RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF AQUEOUS SAMPLE 

Building 10: Bldg M0231-234 

Sample 10 Number: 024417 

Date Sampled: 6-23-95 

Detection NM Discharge COA Dlacharge 
Parameter (Method) Reault limit IOL) Limit" UmW> C<lmmenta 

Volatile Organics (8260) (mgtt) (mgIL) (mgtt) (mgIL) 

Acetone 0.022 0.010 NR TTO = 5.0 

Toluene 0.003.1 0.010 0.75 no= 5.0 

\ 

Semivolatile Organics (8270) (mgIL) (mgIL) (mg/l) (mgIL) 

Napthalene O.ooSJ 0.010 NR TTO = 5.0 

Napthalene(reanalysls) O.OO8J 0.010 NR TTO = 5.0 

bls{2·Ethylhexyt)PhthBlate 0.003BJ 0.010 NR no: 5.0 

- -
bis(2-EthylheKYl)Phthalate O.OO6BJ 0.010 NR TTO= 5.0 
(reanalysis) 

_e PeslicideslPCBs (8080) (mgIL) (mgIL) (mgIL) (mgIL) 

gamma-BHC (Lindane) 0.00016 0.00005 NR nO=5.0 

Metals {501(l17470} (mgIL) (mg,t) (mgIL) (mg/I.) 

Arsenic NO 0.500 0.1 2.0 

Barium 0.0931J 0.200 1.0 20.0 

Cadmium 0.D108 0,005 0.D1 2.8 (Exceeds NM discharge IImll) 

Chromium 0.0232 0.020 0.05 20.0 

Copper 0.0931 0.025 1.0 16.5 

Lead 0.0123-1 0.100 0.05 3.2 

Manganese 0.0793 0.010 0.2 20.0 

Nk:llel 0.0715 0.040 0.2 12.0 

Selenium 0.0130 0.005 0.05 2.0 

Silver 0,0216 0.010 0,05 5.0 

ThaHium 0.0132 0.010 NR NR 

Zinc 0.130 0.020 10.0 28.0 

Mercury NO 0,0002 0.002 0.1 

Miscellaneous Analyses (mgIL) (mgIJ.) (mgIJ.) (mgIL) -e Refer to footnotes at end of table, 
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RESULTS OF SEPTIC TANK SAMPLING • CHEMICAL ANALYSES OF AQUEOUS SAMPLE 

Building 10: Bldg M0231-234 

Sample ID Number: 024417 

Date Sampled: 6-23-95 

Detection NM Discharge COA Dllcharge 
Parameter (Method) Reault Limit (DL) Limit" Umttl' Comments 

Field pH 7.2 pH units 0- 14 pH units 6 - 9 pH units 5-11 pH units 

Fonnaldehyde (NIOSH 3500) 1.3 0.25 NR 260.0 

Fluoride (300.0) 1.16 0.50 1.6 180.0 

Nitrate + Nitrite (300.0) 7.54 0.20 10.0 NR 

Oil + Grease (9070) NO 0.97 NR 150.0 

Total Phenol (9066) NO 0.05 0.005 4.0 

No1el: 
• New Mexico Water Quality Controt Commission Regulations (1990). Section 3-103. 
b City 01 Albuquerque Sewer Use and Wastewater Control Ordinance (1993l. Section 8-9-3 M - maximum allowable concentration for grab sample. 
B = Analyle detected In method blank. 
OL ': Detection limit indica~ed on laboratory report. 
IDL = Instrument detection limit. 
J = Estimated concentration of analyte. between OL and IDl. 
NO '" Not Clelec1ed above DL Indicated. 
NR '" Not regulated. 

• 110 = Total toxic organics . 
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RESULTS OF SEPTIC TANK SAMPLING _e RADIOLOGICAL ANALYSES OF AQUEOUS SAMPLE 

Building ID: Bldg M0231-234 

Sample ID Number: 024417 

Date Sampled: 6-23-95 

Parameter (Method) Result MDA Critical level NM Discharge Umlt" Comment8 

Radiological Analyses (pCiIt. : 2-<:1) (pClII..) (pClII..) (pClII..) 

Gross Alpha (9310) 0.32± 0.30 5.25 2.2B NR 

Gross Beta (9310) 63.7± 6.9 3.5 1.68 NR 

IsotopiC Analyses (pClII.. :2-<:1) (pClII..) (pClI/..) (pClI/..) 

Tritium (906.0) -39.6 ± 56.1 96.1 47.5 NR 

Gamma Spectroscopi' (pCVmL :2-<3j (pCVmL) (pClII..) (pClII..) 

None detected above MDA NO various Nl NR 

Notes: -
• New Me)(ico Waler Quality Control Commission Regulations (1990). Section 3-103. 
• Analyzed In-house by SNlINM Department n15. 
MDA = Minimum delectable activity. 
ND " Not detected above MDA Indicated. 

• NR = Not regUlated . 
NL = Not listed . 
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RESULTS OF SEPTIC TANK SAMPLING • CHEMICAL ANALYSES OF SLUDGE SAMPLE 

Building 10: Bldg M0231·234 

Sample 10 Number: 024417 

Date Sampled: 7·13-95 

Percent Moisture: Not Rel22rted 

Detection Umlt . NM Discharge COA Discharge 
Parameter (Method) Result (OL) Limns Limtr' Comments 

Volatile Organics (8260) (pgIkg) (pg/kg) (mg/L) (17l9'l) 

Acetone 380 250 NR NR 

Benzene 330 250 0,01 TTO= 5.0 

Toluene saooE 250 0.75 TTO= 5.0 

Semivolatile Organics (8270) (W'k9) (pg/llg) (mgIl) (mg/l) 

Butylbenzylphthalate 13000 8300 NR TTO= 5.0 

bis(2-ethylhexyljPhthalale 25000 8300 NA TTO=5.0 

- -
DJ-n-octylphthalate 45000 8300 NR TTO=5.0 

• PBsticidesIPCBs (8080) (W/C9) (lJgI/cg) (mgIl) (mg/L) 

None detected above Ol NO various NA I PCBs = 0.001 TTO;' 5.0 

Merals (6010f7470j (mg/kg) (mg/Jcg) (mgIL) (mg/l) 

Arsenic NO 25.1 0.1 2.0 

Barium NO 50S 1.0 20.0 

Cadmium NO 12.6 0.01 2.8 

. 
Chromium NO 50.3 0.05 20.0 

Copper 1360 62.8 1.0 16.5 

lead 42.7 7.5 0.05 3.2 

Manganese 101 25.1 0.2 20.0 

Nickel NO 101 0.2 12.0 

Selenium NO 12.6 0.05 2.0 

Silver NO 25.1 0.05 5.0 

Thallium NO 25.1 NR NR 

Zinc 2000 SO.3 10.0 28.0 

Mercury NO 2.5 0.002 0.1 

• Refer to footnotes at end of table. 

AlJ9.951WP/SNL:T3818-3311 301455.221.07.000 12-12-95 9:19am 



• 

• 

RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF SLUDGE SAMPLE 

Bul~in9ID: ____________________________ ~B~ld~9LM~O=23~1~-2=34~ ____________________________________ _ 
SampleIDNumbM:. ____________________________ ~O~2~44~17~ ________________________________________ _ 

DareSampled:. ______________________________ ~7~-~1~~9~5~ ______________________________________ _ 

Percent Molsture:. _______________ -'N=ot:...R:..:::.epo=rt.!:e:::d~ _____________________ _ 

Parameter (Method) I 
Notes: 

Result I Detection Umlt I 
(Ol) 

NM Discharge 
Limit" 

• New Mexico Water Quality Control Commission Regulallons (1990). Section 3-103. 

I COA Discharge I 
Lim.e Comments 

b City of Albuquerque Sewer Use and Wastewater Control Ordinance (1993), Section 8-9-3 M·- maximum allowable concentration for grab sample. 
S = Analyte deteClBd In method blank. 
OL = Detection limit Inc/icated on IaboralOl)l report. 
E = Spike excaeds IOL 
IOL = Instrument deteclion Umlt. 
J = Estimated concentration of analyte, between Dl and IOL. 
NO", Not detected above DL Indicated. 
NA '" Not regulated. 
no = Total toxiC organics . 

Refer to footnotes at end of table. 

AU9-95/Wf'/SNL:T3818-3312 301455221.07.000 12-12-95 9:19am 



RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE 

Building 10: Bldg M0231·234 

Sample 10 Number: 024417 

Date Sampled: 7·13-95 

Percent Moisture: Not ReQ2rt8d 

Nil O'-charge 
Parameter (Method) Result MDA Critit81 level Limit" Comments 

Isotopic Analyse$' (pCVg.t 20(1) (pCVg) (pCVg) (pCVl) 

Plulonium-239/240 -0.002 ± 0.008 0.026 0.015 NR 

Plutonium-238 -0.006 ± 0.007 0.026 0.Q15 NR 

Strontium-90 -0.23 ± 0.02 0.38 0.19 NR 

Thorium·232 0.061 ± 0.043 0.025 0.022 NR 

Thorium-230 0.19±0.08 0.027 0.023 NR 

Thorium-228 0.32 ± 0.12 0.050 0.034 NR 

Uranium·238 7.4B± 1.56 0.038 0.027 NR 

Uranium-2351236 - 1.58 ± 0.38 0.042 0.032 NR 

Uranium·234 13.7 ± 2.8 0.OS6 0.026 NR 

• Dry Gamma Spectroscopy (pCilg.t 20(1) (pCVg) (pCVg) (pCVg) 

Cesium-137 NO 0.024 0.011 NR 

Cesium-l34 NO 0.Q18 0.009 NR 

PO\85sium-40 2.42 ± 0.45 0.22 0.11 NR 

Chromium-51 NO 0.18 0.086 NR 

Iron-59 NO 0.045 0.022 NR 

Cobalt-60 0.022 ± 0.013 0.016 0.007 NA 

Zirconium-95 NO 0.037 0.018 NR 

Ruthenium-lOS NO 0.021 0.01 NR 

Aulhenium-l06 ND 0.18 0.087 NR 

Cerium-l44 NO 0.12 0.059 NR 

Thallium-20B 0.099 ± 0.023 0.017 NL NR 

Lead-212 0.29 ± 0.04 0.03 0.013 NR 

lead-214 0.095 ± 0.034 0.040 0.019 NR 

Bismuth-212 0.33 ± 0.18 0.16 NL' NR 

Bismuth-214 0.045 ± 0.035 0.039 Nl Nfl 

Raclium-224 , O.SS± 0.28 0.30 NL NR 

• Refer to footnotes at end of table. 

AU9-951WP/SNL:T3818-3-4Il 301455.221.07.000 10-12-95 12:35pm 



RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE 

Building ID: Bldg M0231-234 

Sample ID Number: 024417 

Date Sampled: 7-13-95 

Percent Moisture: Not Reported 

NM OlaCh81'ge 
Parameter IMethod) ReBult MOA Crltlca' Leve. Limit" Comments 

Dry Gamma Spectroscopy (pCJIg :t 2-0) (pCVg) (pCVg) (pCVg) 

Radium-226 0.063 ± 0.025 0.039 0.019 NR 

Radium-228 0.28 ± 0.07 0.07 0.033 NR 

Actlnium-228 0.28± 0.07 0.07 0.033 NR > 

Thorium-231 NO 0.54 0.26 NR 

Thorium-232 0.28 ± 0.07 0.07 0.033 NR 

Thorium-234 4.88 ± 0.69 0.30 0.15 NR 

Uranium-235 0.27± 0.04 0.12 0.061 NR 

Uranium-238 - 4.88 ± 0.69 0.30 0.15 NR 

Americium-241 NO 0.066 0.033 NR 

NoteB: 
• New MelCico Water Qualiiy Control Commission Regulations (1990), Section 3-103. 
"Isotopic uranium analyzed by NAS-NS-3050; plutonium by SL 13028/SL 13033; strontium by 75DO-SR; thorium by NAS-NS-3004 . 
• Analyzed by method HASL 300 at Ouanlerra, SI. Louis. 
MDA '" Minimum detectable activity. 
NO '" Not detected above MOA indicated. 
NL = Not listed. 
NR = Nol regulated. 

AU9-95JWP/SNL:T3818-3412 301455.221.07.000 10-12-95 12:35pm 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

TOP 9..:·03 
Rev. 0 
Altachmenl C 
Page 35 of 115 
July 1954 

Page , 0116 

SITE OR PROJECT NDN ££ SEPTic flINts CASE NO. 7Z2~· ~~OO 

ANALYTICAL LABORATORY --=b.L...::::G:...;:L=--__ _ SAMPLE IDS __________ _ 

LABORATORY REPORT # t?go7t9c.1r A-,&(C} ,the;('oC ~ (,00 ¥OO 

TASK LEADER 11 Roy 6ft L-

NO. OF SAMPLES 11 So; 1'$ . 

DATA ASSESSMENT SUMMARY CVI'f* 
ICP AA MERCURY 

..; JJ f>. v 
.v' / 

, . HOLDING TIMES 

2. CALIBRATIONS I 
3. BLANKS / 
4. ICS v 
5. LCS 

O. DUPLICATE ANAL YSIS 

.J ./ 

/ 

( . MATRIX SPIKE / 
8. MSA 

9. S:::RIAL DILUTION 

10. SAMPLE VEnlFICATION 
/ 

11. OTHER QC 

12 . OVERALL ASSESSMENT 7 '\ ~ 

.I (check mark) - Acceptable 
Other - Qualified: J - Estimate 

UJ - Undetected. estimated 
R - Unusable (analyte mayor may not be present) 

CYANIDE 

AlA-

ACTION ITEMS: __ ~c/.~~~~ ________________________________________________ __ 

DATE REVIEWED: _-,I,--"il~,/.(.!!;"l:::...7u./.-!9..S::&~. ___ _ 

AL'2·9-: WP.$NL:SOP30,uC.R 1 

.. 

.'. 



r'A 

~ -

~5.ICl't 
\/11 

{?~---

"-,, a ........... 11.;" ..... Vl; ... ......, .. .) oJV,"-lj"-Jn" I 

-"'R'COe: ~ boo¢.29 ~SlO D:lta Classification: IN Df "Yf;1;c.. 5 
Sample' I DV 

Fraction No. Analysis Qualifiers Comments 

t/ ""t f""f (" ~ 
~ 7 Oh I Q."" r....-

..- .... ,07 -{ f"'V' 

~I-;'cr;; -f'/IC1"Z.:Jt - U ~. ~. 0kc~~ L~~ 
OF! -8 Ai ;J-ur ~ O. "')"C:1J',..,<o Ik~ 

~-I''"2..Cr:r''l''1073l"- tn'S p~ ~t).'7 1cJ1:;'~ 

~In. 
() 1- (3 6A- ~#-:J W"N~ (G.7. () -- /II) ,'\( 50 fl (/:i-11 1 ) 

I' 
. IJu.,.,..,...,.oaS 1I .. -Iy(E"f 6k~ef.-ol ..;. 

./ An 12. ... I . " /' 
I .... :j '..., l 7) 

/h-;<:'d Ct:. I Clod , C-JZ.-Pt"-':5T,<f;; ..-
~. -.',r' c-~ JIJ 

It 
~ f'L /tCI 00"[ OT" \ , j\.o 'T'> .... '~~r - .~. - \ ,'r-- "f ~ 

. 

j)Ailf- /s ~ fpfA-Rk 

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

Analysis - l:se valid test methods prO\'ided below or if the result applies 1(\ an individual anal~le within a test 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 list are needed, contact Tina Sanchez to coordinate adding them to the list. 

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

Test Methods - Anions_CE, EPA6010. EPA6020. EPA/470f1, EPA8015B. EPAS08L EPAS260. EPA8260-M3. 
EPA8270, HACH_A K. HAC I "). HACH_N03. :-'IEKC_HE. PCBRISC 

II 

. 

II 



TO? g.e-03 
Rev. 0 
t.:tachment C 
Page 50 oJ 115 
Juiy 1994 

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

Page 16 01 16 

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

Were any sample results higher than the lin~r range of calibration curve and not subsequently reanalyzed at 

the appropriate dilution? Yes 0 No Gr . 

Samplesaffeded: _______________________________________________________________ ___ 

11.3 Sample Quantitation 

Check a minimum of 10% of positive sample results for transcription'cal:ulation errOfS_ S:Jmmari!e necessary 
corrections. II errors are large. request resubmittal of laboratory package. 

Comments: 

ok~ 

Approved By:-

Date: 

-Task/Project leader is responsible for approval of data set. 

Reviewed By: ~ Date: _-<-1_..L.1-&_7.<-1_7._6 ______ _ 

AL '2·g4.WP;SNl:SOP3044C.R 1 

.. 

.. 



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

".0 SAMPLE RESULT VERIFICATION 

11.1 Verification of Instrumental Parameters 

TO? S4.C3 
nev.O 
A:-.achment C 
Page 49 of 115 
July 1994 

Page 15 of 16 

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

Are !DLs present for each anafyte and each instrument used? Yes g No 0 

No 0 ;JA-

Is the IDL greater than the required detection limits for any analyte? Yes 0 
(IIIDL> required detection limits, flag values less than 5xIDL.) 

No uY 

. Samples affected: __________________________ ~ ______ _ 

) Are lep Inlerelement Correction Factors estabfished and verified annually? Yes 0 . No 0 AJ A-

Are Ie? Linear Ranges established and veriiied quarterly? Yes 0 NoD ,J' f>'\:" 

11 no ior any of the above. review problems and resolutions in narra,ive repori. ___________ _ 

11.2 Reporting Requirements 

Were sample results reported down to the POL? Yes ~ No 0 . 
If no, indicate necessary corrections. 

Were sample results that were analyzed by ICP for Se, TI, As, or Pb at least 5xIDL? Yes G?' No 0 

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

limits? Yes Gr' No 0 

n:? ~_ 
Reviewed By: --,~~c;...:::"-":::::"'-<::"-----"''----
AL'2·~,Wp.'SNL:SOP3044C.R1 



.. ;:'\CI,JOt:!c:JJ.IO::1 

SENT BY:Xerox Telecopier 7021 ;12- 4-97 : 1:33PM; 15036625109 .... 505 684 7689:#10 

ANALYTICAL RADIOCHEMISTRY DATA VALiDiATIC N 
CHECKLIST 

I tabor~",,,,,, Name/Job M ... IA ..... h No. e?G L J q 8'07 eJ l/7 

~E"vlEW ITEM 

A.. l-Inl rmolr:: TIMES 

YES NO NA 

1. Preparation and analysis holding times V 
met? 

2. Short-half life paremoteJ'8 analyzed for and . ,V'" 
checl<ed7 

lB. CAUBRA110N VC;NII=.ICATION 

,. ~ and "'tvo, ,,, ••• 17 

2. Frequency: Dally ~ weekly __ - • or 
monthly 1 

3. Acceptance crileria: Met? 

1. Standard: Independent, certified reference 
material? 

Frequency: Each batch? 

j% r> _y 80-120"-'0 or_7 

':;;;....'u... .- RI ANK VII::' nvu 

t. ~requ9ncy: Each batch? 

2. Matrix: MatrIX s~ .. ~_ ... ~ 

3. ;- -", Entire procedure? 

4. Blanks show .. V." .. II ..... 'UV ,7 

E. UATRIY, SPlK~ 

1. Freql.'............ batch7 

3. - Entire ::,p"-"..Aure? 

4. % .. , 75-125% or _7 

I F. ANAL YTJCAl YIEL I THER 

1, Tmcer: Correct type. '''''''''''''f met? 

2. Ingrowth and/or decay: Correct factors 
applied? 

3. Solids density: Plsnchette loading 
<5 mg/cm:i!? 

G.OUPUCATE 

TYP6~flald? 
2. Frequency: Each batch? 

::1- Matrix: MatrIx -'" -~ 

~, 

v 

v 

v 

/ 

B-1 

... -.. . ---:----- ----.. ----.- ----.--

ISltQ NamtJ 

I Chain of ~_._ 

( 



~cNI tlY:Xerox Telecopier 7021 ;12- 4-97 ; 1:34PM: 15036825109 .... 

ANALYTICAL RADIOCHEMISTRY DATA VAUDATIOl\l 
CHECKLIST (CONTINUED) 

505 884 7689:#11 

AU09.9;SIWPILITCO:TIE59 B-2 ~ 1 072lJ)()~ 01.000 

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

. 'I 



6_0 BLANK ANALYSES 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlVaiidation Level 3 OV-3) 

6.1 Method/Reagent and Instrument Blanks 

,-
TOP S~-{)3 ~ 

Fiev.O 
Anac:."lment C 
Page 107 of 115 
July 1S94 

Page 9 of 18 

Has a methocJreagen1 blank been analyzed for each set of sam~)es or for every 20 samples of similar rr.atrix, 

whichever is more frequent? Yes 0' No 0 

Has an instrument blank been analyzed at least once every twelve hours for each GCII'J.S sysiem used? 

Yes 0 No &r 

6.2 Field'Rinse'Equipmenl Blanks 

Are the~e fieldrinse:'equipment blanks cssoc:2,ed with each sampling cay or a~ 1requency specr.ied in H'le 

sam?ling plan. Yes 0 No @ Nor Su~ /YI; tt-Ej) wi AlZtJo(!. 

LSi below c:lr>'.;:-ounds for which analyses were reo:..res~e:j It-,ct were de!ected in any of the blanks ar.a!yzed: 

I 
I I Compound 

I Cone. I FOL I I Samples ,l..fie:~ed 
I D-'" Blank ID Wflu~.y) { ) A;::i:m Level (Action I 
! 

CI_ ! 

11/17/'1& 1 12(P'lSB 
I tr\~-tlo..'fle-"e 

C:kl,!0' t.:U I J, 'L I sU"Ih I AID ,-1-/ J"ft"1~ I 
I I I I I I I 
I I I I j I I 
I I I I I I I 
j I j I I I I 
I I I I I I I 
I I 'I I I I I 
POL :0 Prac1ical Ouantitation Limit from EPA Method. 

Reviewed 6y: 
Dat2: 

i 

, 
, 
, 
I 
I 

I 

I 



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

TOP 9(.·cf 
F.ev.O 

"r.ac. ... ment C 
Fage 9901 115 
July 1991 

Fage 1 of 18 

SITE OR PROJECT !lol.I lE~ S6-pnc. r/tt-lk 
ANALYTICAL LABORATORY t7.€-L 

SAMPLE IDS ______ --:--__ _ 

NO. OF SAMPLES ~/...;::~~.....;~~/_·I..5 __ _ ---'0..:....;;.... ____ _ 

LABORATORY RE?ORT # q,r07~ ';7-. eta'! - (;00 q()t) boo t/:J-9 
CASE NO. ZcJ0i3· ~:lo 

DATA ASSESSMENT SUMtAARY 

Desc;ibe problems/c;:;alific2tions below (Action Items and Areas of Concern) 

VOC SVOC PEST/PCB OTHE::\ 

1. HOLDING V t/ f../A A» 
TIMES;P :=.~5ERVA TION 

2. GC.'M5 11\'5T. FE~i=ORM. V- I/" 

.j. CALlS;:;;'.iiONSWINDOWS UJ~ w ~ 
t. cLANKS ~l!Jt~ .~.~ 
... SUr.?'OGAT~S v ---... MATnlX SPIKE/OUr' ......- v 
, . L.e.SOr;ATORY CONTROL ,...., r...-"" 

SAMPL~S 

S. INTE::1NAL STANDARDS C,../ ...-' 

9. COMPOUND V .,....." 

IDENTIFiCATION 

10. SYSTEM PE::1FOF.MANCE V- i"" 

11. OVET;ALL ASSESSMENT .,- v' ,1 ¢ 

-' (check mark) - Acceptable: Data had no problems or qualified due to minor problems 
N • Data qualified due to major problems AlA - ;110 r 
~Problems. but do not a~ect data rr - ./.10 t. . '4-8/.6 

Qualiiiers: J - Estimate krr I t". 
UJ - Undetected, estimated 

ACTION ITEMS: _....t.M.!!.!"~~:.=~=---...!.;/P~..::6.-=~--'~'-LL.:.~::.=~ ______________ _ 

/J1f<;t;B~ ole. /2.. Ok- ~ 
A/I II'fS'D .v//~( kCC-"-lr~ 

'. 

Reviewed By: ~ 
Date:· ~ 
':'L '2.>-.1 W?SNl:SO?30~C.Rl 



-

ORGANIC DATA ASSESSMENT SUr.1MARY FORM 
(Data Verification/Validation level 3 DV-3) 

13.1 Chromatogram Quality 

Were baselines s~able? Yes 0' No 0 

W::.re any negative pEaks or unusual peaks present? Yes 0 

We:: early eluting peaks resolved to baseline? Yes Gt No 0 

~ 
iGP E.!·~:; 
Rev. 0 
At:acllm'l!!l: C 
Page t 15 ot t 15 
July tS;': 

Page 17 of 18 

:1 in::)Hec~ r.;:,;cr.~itations are evide!"",t. no!e corrections necessary tei:· .... : ______________ _ 

'!.re :;;e req:.;ired Ct;an:~2:!:)n limi!£ \c::.te-:~ion limits) adjL1Sied to ref;e:: sample ::!c:ior.s and jor S:I!5. sampie 

~~;'=·:'r:.? Y"s r-Y N!""' 0 It~ .... _ ...... _. .... lJ!1 • oJ 

If :-,::l. make necessary c:rre::ions a:.d note below. 

1..l.Q TENTATIVELY IDENTIFIED COMPOUNDS 

Are lentative!y Identified Compou:1cs (TIC) properly identiiied with S:3n number or retention time. estimated 

con:entration, andJ qUclifier? Yes EJ No 0 

Are the mass spectra for TICs and associated "best match" spectra included? Yes [3'" No 0 

Are any Tel compounds lis:ed as TIC compounds? Yes 0 . No W 

Are e2ch oi the ions present in the reference m.ass spectra with a re:2tive intens:-ty greater than '0~';' also 

present in the sample mess spectrum? Yes ~ No 0 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerifieationNalidation Level 3 DV-3) 

·' . 
TO? St·OJ 
F.~v. 0 
At:ac.'1ment C 
Page 113 of ,;:' 
July 1954 

Page 15 of 18 

O~er: ________________________________________________________________________ __ 

Is the RRT of eaeh reported e0JrlPound w~hin the limits given in t~e method of the s~andard RRT in the 

continuing Cc!ibration? Yes ~ No 0 . 

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

the mass spec.rum? Yes [12( No 0 

Do sample and s~ancard relative intensnies agree within 20%? Yes ~ No 0 

11 no for any 0: :he cjove. i·ncica:e below prcblems cr.:! c:.:alifi:::a~i:::s ":ade to c2:a: 

, '.2 GC Analys25 

Are there any :ranscripii:::n'calculation errors ~e!\veen the raw cc:;: and the re::lor::ng :.::Jrms? 

Yes 0 No U 

If yes. review e~rors cnd neeesscry c::>rrec~ions below: if errors are large. res: _:nital cf laborciOry ;:Ja:kage may 
be necessary. 

unds within the caleulcted retention time windows for poth quantitation and 

NoD 

ation performed when required by the EPA method? Yes 0 NoD 

Y of the abOVe. reject positive results except for retention time windows jj 2ssociated standard 
com unds are similarly shifted. 

Reviewed By: 
Date: 



CVR.doc 

3.0 Data Qualitv Evaluaf 
Item Yes No If no, Sample 10 No.lFraction(s) and Analysis 

3.1 )Reporting units appropriate for the matrix and meet contract specified or. X 
project-specific requirements? Inorganics and metals reported as ppm 
(mg/liter or mg/Kg). Units consistent between QC samples and sample 
data. 

3.2)Quantitation limit met for all samples? X 

3.3)Accuracy X 
a) Laboratory control sample accuracy reported and met for all 

samples? 

b) Surrogate data reported and met for all organic samples analyzed by X 
a gas chromatography technique? 

c) If requested, matrix spike recovery data reported and met. NA 

3.4) Precision X 
a) Laboratory control sample precision reported and met for all 

samples? For rad analysis, sample duplicate precision reported and : 

met. 

b) If requested, matrix spike duplicate RPO data reported and met. NA 

3.5)Blank data X 
a) Method or reagent blank data reported and met for all samples? 

b) Sampling blank (e.g., field, trip, and equipment) data reported and NA 

met? 

3.6)Contractual qualifiers provided: "J"- estimated quantity; "B"-analyte found X 
in method blank; 'U"- analyte undetected (results are below the MOL or I 
Lc (rad)); "H"-analysis done beyond the holding time. 

I 
3.7)Narrative included, correct, and complete? X 

i 

... -
, 

-----



CVR.doc 
Contract Verification Review (CVR) 

Project Leader _S;;,;.A..;;N,..;;D;..;E:;.,R_$;;........~ ____ _ Project Name NON-ER SEPTIC FIELDS Case No. 1223.230 

ARICOC No. 600400/600429/6.0051Q Analytical L.ab _G_E.;,..L _______________ _ SDG No. 9807247 

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

10 A . . R t d Ch' f C t d R nalYsls eques an am 0 us 0 Iy ecor d dL I If f an og- n norma Ion 
Line Com~ete? Resolved? 
No. Item Yes No If no, eXj)lain Yes No 
1.1 All items on coe complete - data entry clerk initialed and dated X 
1.2 Container type(s} correct for analyses requested X 
1.3 Sample volume ade~uate for # and typ_es of analyses requested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sarT!p]e number{s)provioed X 
1.7 Oate samples received X 
1,8 Condition ullon receipt· information provided X 

2. OA I' JLb nalytlca a orato_ry R epa rt 
Line .ComDlete? Resolved? 
No. Item Yes No If no e:<plBin Yes No 

2.1 Data reviewed signature X 
2.2 Method reference number(s) complete and correct X 
2.3 ac analysis and acce-.m.ance limits provided (MS. LCS, LCD..} X 
2.4 Matrix spikefmatrix spiKe duplicate data provided(if requested) NA 
2.5 Detection Limits provided; pal and MDL{or IOL} X 
2.6 QC batch numbers p!ovlded X 
2,7 Dilution Factors provided X 
2.8 Data reported uSing correct sig. fig. (2 for om' 3 for inorg.) X 
2.9 Rad analysis uncertainty provided (2 sigma error) X 
2.10 Narrative PJovided X 
2.11 iAT met X 
2.\2 Hold times met X 
2.13 Were contractual qualifiers provided X 
2.14 AU requested result data provided X 



· CVRdoc 

4.0 Data Quality Evaluation Continuation 
Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Samplel 

Fraction No. Analysis Qua~ifiers 

t 

Were deficiencies noted. ® Yes @' N:0 

Based on Ihe review, this data package is complete. @Y0 ®No 

If no, provide: nonconformance report or correction request number 

Reviewed by: \ >...'J. £'0 Q Q t'Y"==-" A 0- Date: 9-17-98 

Comments 

and date correction request was submitted -------
Closed by: _____________ _ Date: ------



SF 2001·COC (10.97) 
Internal Lab 
Batch No. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 1 
Supe( •• d .. (~"7) luu. 

Dept. No.lMail Stop: 6133 MS-1147 

ProjecVTask Manager: Mike Sanders 

Project Name: 101 Non-ER Septic Fields 
Record Center Code: E RJ1295/DA T 
Logbook Ref. No.: 

Service Order No.: Q.§l!!. 

Tech Area III 

SARtNR No. 

-----
Room 

RMMA DYes XNo Ref. 

DatefTime 
Collected 

Sample Disposal DReturn to Client XDisposal by lab 

Original To Accompany Samples, 
Laboratory Copy (White) 

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

ARICOC- [ 600429
U

-] 

":'::1 Special Instructlons/QC Requirements 
EDD XYes DNo 
Raw data package XYes DNo 

2nd Copy , SMO Suspense Copy 
(Yellow) 

3rd Copy Field Copy (Pink) 

LAB Us!! 

L,b 
Slmpl 





FOR ARICOC 600428 
(DSS SITE 1015, ERCL 7/98) 



, , 
High 'explosives by Capillary Electrophoresis'QC Check List 

HE - 02,8 

Analyst: =r;- "" 2o.r "k Date: 

Peer Reviewer: Date: 

trument Run Date: Instrument Run 10#: 

Instrument-related OC: 

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

[2] Calibration Slopes Correct? Yes! ~No[ Are the slopes from the ICAL cut and pasted correctly into the CCV calculations? 

[3] Did bracketing CCV pass? 

Satch-related OC: 

[4] Did Surrogates Recover? 

[5] Did LMB Pass? 

[6] Did LCS Pass? 

[7] Did MSIMSD %REC Pass? 

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

Sample-related OC: 

[9) Analytes inside Calibration? 

(10) Migration Times? 
."L 

600428 

~s-tlS ~ .. 
Target analytes recover~, bracketing CCV every 10 samples Yes[ ] No[vI 

(A batch is)ess than or equal to 20 samples) 

Yes[ ~ No[ ] Recovery should be inside charted range. 

Ye~o[] All analytes < POl. Must prepare and analyze 

at least one LMB with each batch. 

Yes[vf' No[ ] 

Yes[/No[ 

Yes[..( No[ 

yesU' No[ 

All analytes recovered 80-120%. Must prepare and analyze 

at least one LCS with each batch of up to 20 samples, 

All analytes recovered 75-125% 

Must prepare and analyze an MS and MSD with each batch. 

All analytes recovered less than +1- 20% 

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

Are migration times reasonable compared to braCKeting CCVs 

and batch related OC such as LCS and MS/MSD? 



Metals by ICP-MS QC Check List 

A~ly'" ~ .~J<L hek/ "'te, 
.- ~r ReViewer:~LuYi~e.~ Date: 

.andards: 

Cal Level 0 (ICB, CCBI b"\ - \.4. 

NCAR#: 7F -10 :f 
Preparation Batch 10#: S i 9 B 2-z.... 
Instrument Run Date: ____ 7....,I'-f-;:S~A~'B~--------
Instrument Run 10#: s: ( 9822-

Cal Level 1 Co \--1,1 ICS-A \ 51.0 --<:;lS"" 

Cal Level 2 .., I-CA. ICS-AB l 4-<o--c:R. 
Cal Level 3 'D\ -oCj LRS ) \ e-0\ 

Cal Level 4 N/A- ISS ~ I 51c:>-o"2-

ICV,CCV 
Instrument·related ac: 

lOCo-OS ICP-TUNE \, \-08 

[1] Did Tune Pass? 

[2a] Did ICV pass? 
[2b1 Did ICB Pass? 
[2cj Did CCV pass? 
[2d1 Did CCS Pass? 
[2e] Did ISS recovery pass? 

[3] Did ICS_A's Pass? 

[4] Did ICS_AS's Pass? 

[5] Did LRS pass? 

Balch·related QC: 
[6J Did LMB Pass? 

[7] Did LCS/LCSD Pass? 

[8] Did MSIMSD Pass? 

. -, Did MIMDup Pass? 

.lJ Did MlMdil Pass? 

hi 11 Digestion Problems? 
Sam Ie-related QC: 
(11] Did sample ISS pass? 

[12] Analytes inside Calibration? 

Yes[vr No[ 

Yes[.y( No[ 
Yes[....r No[ 
Yes[ . ..,y- No[ 
Yes[LY No[ 
Yes[.A" No[ 

Yes[vr No[ 

Yes[...y No[ 

YesV No[ 

4 reps < 5% RPD for internal standards li. Y. In, Bi 

Target analytes recovered 90-110% 
All analytes < paL 
Target analytes recovered 90-110% 
All analytes < paL 
Internal standards 60-125% or initial calibration values 

All analytes not presenl < POL 

All analytes present recovered 80-120% 

Linear dynamic range check (if run) must agree to 
95·105% or slated value 10 validate beyond calibration values 

(A batch is less than or equal to 20 samples) ..,. t-4"X.... 
Yes[ ] No[ tJ" All analytes <~ust prepare and analyze 

at least one LRB with each batch. 

Yes[ No[~ 

Vest No[ ..y--

Yes[ No[ v( 

Yes[ifNo[ 1 

Yes( No[ 

YeslYNo[ 

No 

All anatytes recovered 80-120%. Must prepare and analyze 
at least one LCS with each batch. 

All anatytes recovered 75-125%. Recovery not required jf spike < 30% of sample analyte leyel 
Must prepare and analyze an MS and MSO with each batch . 

All analytes RPD 20% at 5 times the paL. Must prepare and analyze at least one with each batch. 

All analytes > lOX the MOL in the 5X dilution agree 90-110% with the undiluted rererence . 
Must prepare and analyze at least one with each batch. 

DilLestion 3015. 3051'problems? 

Internal standards >= 60% or <= 125% or sample must be rerun at a 5X difution. 

Target anaiytes must be bracketed by calibration values or valid LOR. 

oyer contamination rabable? 

Note: When the HP Enviroquant software rerers to an IOl. we are using the ERCL MOL; 
when it refers to a CRDL. we are using the ERCL pal which is 4 times the MOL 

RnOL?R 



VOC Peer Review Check List 

Batch ID: t)l/O t --0 Y 3 

Did BFB Pass? 

Did the rCAL Pass 'YoRSD .:::.. 30% 

Did the rCAL and CCV pass: 
± 20% recovery for the individual analytes? 
Calibration Check Compounds in criteria? 
System Performance Check Compounds in criteria? 

Did the blank pass? 

Did the MSIMSD pair pass accw-acy and precision and criteria? 

Did LCS pass accw-acy criteria? 

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

Did Retention Times remain inside ,,,indows [or all standards 
and samples? 

Did all surrogates pass criteria for each standard and sample? 

Check for: 
Carry~ver contamination 
Correct interpretation of mass spectra 
Errors in data entry, rounding and/or calculations 

Rnnl.?A 

Yes'1 NoD 

Yes rtJ No 0 

Yes 0 Norx~ 
Yes }l'" NoD 
Yes~ No 0 

Yes}' No 0 

Yes¥. No 0 

Yesi' No 0 

Yes '5( No ~ 

yes"- No 0 

Yes)( No 0 

OK~ 
OK~ 
OK~ 

Date: 

p Vt--

N/A 0 
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t:) 
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~ 

QA Officer Review Checklist 
SNLfNM Environmental Restoration Chemistry Laboratory 

YES NO Comments 
1. Samples were preserved and handled in accordance with QAPjP and LOPs V 
2. The appropriate number and type of laboratory QC check samples were analyzed V 
3. Laboratory QC checks met the established acceptance criteria v ~. ~ 11~AAA~·rA...' 
4. Deviations from analytical methods are documented #/A-
5. Data package is complete, per section lOA ofthe ERCL QAPjP V"" 
-- - - - - - ~ -----_.- - - - - -

Data Package Checklist 

YES NO Comments 
Date of Issue 

/ v 
Case Narrative v 

Description of data package v 
Index of samples, including sampling ID and laboratory ID v 
Description of any problems encountered in analysis ,/' 
Circumstances leading to the use of data qualifiers v 
Type of digestion used for general inorganic analysis of soil samples v 

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

Surrogate data 'v 
Matrix spike or LCS recovery data for accuracy V-
MSIMSD or LCSILCSD for precision ./ 
Method or reagent blank data /' 

QA review documentation: /' 
QA Officer Review Checklist V 

Electronic copy of the analytical data V 
COC ../ 

'8' -~~ IfkifHJ' 
.{:.. c:\document\ercl\reports\qacheck.doc 
o 

I 
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Original 

;--, 

Internal Lab 
Batch No. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 1 .' 

Tech Area 1\1 -----
ER Sample ID or 

Sample Location Detail 

To Accompany Samples, 
Laboratory Copy (White) 

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

ARlCOC-1 600428 1 
Case No.: 7223.230 
SMO Authorizatlon _________ _ 

Bill to: Sandia National Laboratories 
Supplier Services, Dept. . ___ _ 
P.O. Box 5800 MS0154 

t;'dc1qf!...-; S 
'5~.lf- r.; 

~rft4,--l/ 

)kl~J 

Parameter & Method Requested 

Special InstructionstOC Requirements 
EDD XYes DNo 

~*:~:::H:::I Raw data package XYes DNo 

2nd Copy SMO Suspense Copy 
(Yellow) 

3 rd Copy Field Copy (Pink) 

LAB USE 

Lab 
Sampl 



DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 1 - DV1) 

Project leader TlJl'\y 120y bo...l Project Name (Or )JO.-1.-E.R- S-ep~"c. h'e.{ci" 
AR/COC No. 600 '-/2-8 Analytical Lab E eeL 

n 

III the tables below, mark any information that is missing or incorrect and give an explanation, 

-.- .... _-, --- - ~ - - - -d Chain ofe R d 

Une Complete? 
No. Item Yes No If no, explain 

1.1 All items on COC complete - data entry clerk initialed and dated IJA JJ 0+ QP j) ( Ie. 0..1 LR 
1.2 Containertype(s) correct for analyses requested ----1.3 Sample volume adequate for t# and types of analyses requested <-----

1.4 Preservative correct for analyses requested ~ 

1.5 Custody records continuous and complete ~ 

1.6 Lab sample numbe1s) provided ~ 

1.7 Condition upon receipt Information provided ....--
.... 1.8 Tritium Screen data provided (Rad labs) IJA Alof C(jip ((CAt.. lti , ,t 0"'- f:- M tV\. A 

boratorv R -r ---
Une Com~lete? 

No. Item Yes No If no, explain 

2.1 Data reviewed, signature ......--
2.2 Date samples received .....--

2.3 Method reference number(s) complete and correct --

TOI h 
Hev. I 

Allachmcn\ A 
Novemher I C)l)5 

(}~//-f~15 

Case No. 72. 2. 3 . 2. so 

SDG No. )JA ----_._---

Resolved? 
Yes No 

, 

--

( a c..oJ.-" 11-1 
- -

Resolved? I 

Yes No 

2.4 Quality control data provided (MB, LCS, LCD, Detection Limit) - LW -ui o",",-ly'lw (.).).'/-<-1 hlb"",,' Hw Ja. .... ~ 

2.5 Matrix spike/matrix spike duplicate data provlded(if requested) c.---- J.Jc+e: ~ t r€.9' ~ I f-..e.d. 
2.6 Narrative provided 
2.7 TAT met 
2.8 Hold times met 
2,9 All requested result data provided 

Based on the review, this data package is complete 

If no, provide: correction request tracking # 

L/JLI!-Zl Reviewed by: 
T -'-r--' 

v ----)J4 Not op,o (,'u>-b 4> 
<--

.....--

~ . DNo 

Date: 

and date correction request was submitted: 

ro(,r(98 Closed by: --------

._-.--
----

--_ .. 
... -

Dale: 

'. 



DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFICAnONIV AUDAnON LEVEL 2-DV2) 

Project Name _.....;..(o.-;.{........-:;...)J.....;t1I1~-_£..;.t __ ~..s;...'fI-_,_'t _h_t'_e.l_'.:.,.! ____ _ 

caseNUmber ____ ~~Z_Z_3 __ ._~_3_0 __ ~----~~--~--~~~----~~~~-------------
Sample Nurrilers -:;E;.,;R....:.--.;...1 ~;;..";9:....:$;...-_-_,,.....;-\_O_z._3_'_-_{)_;:._(_-_8_H....;....I_(_8_H_~~)_-_...:~=_:(:....'_o...:,S_-_S' ______ _ 

Page 1 of 5 

AAICOC No. boo .. rz.8 AnalyticallaboratOry-...:..~_I!.-_C_L ___ _ SOG No., __ Al_A __ _ 
AR/COC No. Analytical laboratory _______ _ SOG No., _____ _ 

AR/COC No. ___ _ Analytical laboratory _______ _ SDG No .. _______ _ 

AAICOC No. ___ _ Analytical laboratory _______ _ SOG No .. _____ _ 

1 0 EVALUA nON 

Item Ves No If no, Sample 10 NoJFraction(s) and Analysis 

1 ) Sample volume, CXJntaine", and 
. 

preservation correct? ..---
.. -,. 

2) Holding times met for all 
samples? 

V--

3) Reponing units aPpropnate for the 
matrix and m .. t projeCt-specific ----requirements ? , 

4) Quantitation ~mit met for all 
samples? .....,....... 

5) Accuracy S (q 8 -=7 
a) laboratory control sample 

1-/9 (h,.CLHd l.Jf(kl. (f) 

.....--accurar:;y reponed and IMt tor " 

all samPies? ' 

b) Surrogate data n.ponad.net 
met for all organic'samples 

~. analyzed by a gas chroma-
togr~hy technique? 

Reviewed by: 

Date: 

AU2-WrSNL:SOP3044B.R1 



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

Page 2 ot 5 

Item Yes No " no; Sample 10 NoJFradion(s) and AnalYsis 

c) Matrix spike recovery data S(Q8-2.Z ~7 Cr, C'-\ 120-<, Bq Pb 
reported and met for all 

H9' 0 samples tor which it was - ~ 
requested? -

6) Precision 'tJ 0 + a.p p ( I' e. 0<- b ~ LCS cL......p{,.~a...~ 
a) Laboratory control sample 

AOf- Ct~(y "t..-tif wd-I.., s.ulo ..... ,·t/w prllCision reponed and met for IJA wa~ 

all samples? ~~ .. 
b) Matrix spike duplicate RPD SIt? 8 - 2,.2 -=t Cr, Cd Cl{ As, Se, 

- data reported and met for all 
A-, I 80. tf.tt Pb. () samples for which it was --- a.....o 

requested? 

7) Blank data -. '-. l'-:T r, Jo ( v-R repq,...ttd 5(178 - 22.. -=-7 
a) Method or reagent blank data 

t;.r A-r CD reported and met for aft -
samples? -- --

b) Sampling blank (e.g •• field. lJot- <Wj)l,'co.h~' 
trip. and equipment) data 

NA reported and met? " 

8) NarratIVe included, conwct. and . 

complete? 
~ 

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

Reviewed by: 

Date: 

AI.J2-94ISNL:SOP3044B.Fl1 



,-' 

DATA QUAUTY INDICATOR CHECKUST 
(DATA VERIACATIONNALIDATION LEVEL 2-DV2) 

2.0 COMMENTS CONTINUATION SHEET 

Page 3 of 5 

'fA ~ ~ ~ "-"'\.O( 1-/9 Cb,'Q.4d lt1'9t..1 ( MSD -=? Cr--, L4. ,'2~ ,"Be.. 
Q~ Pb C bt·a.H.d fa"", ) (tA.d 119 L IHo. 4d c,./~9 I..). R.e. (oJ,·t.Je 

6) \'J" va t~~ LNCt J d.fo,- 4d h.r Cl r ~"c. ,0y\.. t-Le ~ ht (I 

LtvI. f5 {s It( 8 - Z'Z )" A-r( ~tec! hd r"e S v.- ( {I wIe ~ q ~a.h/' 

Reviewed by: iIl7 4121 
Date: (0 (rr(PB 

ALJ2-94JSNL.:SOP3044B.R1 



DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFICATIONNAUDATION LEVEL 2-DV2) 

.' 

Page 4 of 5 

3.0 SUMMARY: Summarize the findings in the table below. Ust only sa~lesltractions tor whi~h 

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

other qualifiers in the comments column. 

Sample! 

Fraction No. Analysis Qualifiers Comments 

r 
Ie 

l.<lCf'6 / 
~ .~ 

C o'r S / 
e 

D()..q/ /' 

~/ 

/ 
I 

QUALIFIERS: 

J. Estimated quantity (provide reason) 

B. Contamination in blank (indicate which blank) 

P - Laboratory pr~ision does not meet criteria 

R. Reponing 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: 

a - Quantitation limit does not meet criteria 

A - Laboratory accuracy does not meet criteria 

U. An8lyte is undettlcted (indicate which analyte and 

reason for qualification) 

NJ • There is presumptive evidence of the presence of the 

material at an estimated quantity. 

1II1IIIII 
CHAIN OF CUSTODY 

144828 
AI..J2-94JSNL:SOP304.G.R1 



SA:'tlPLE FJ\OI\GS SLMMARY 

Site: __ t_o_I_JJ_ClA_-_E_R._Ser-!-_' ,_.~ _h_,_'e_(d_r_ 

-\R coe 6o(J '-f2.8 Data Classification' urJ-Z-
Sample' 

r I 
DV I Frac~ion No. Analysis Qualifiers (ommectts 

VA-II S'-t~' ~ 547 I e J:t 's - (3 ff' -fO -f a..vf 

~b"....,- tid t-or- 7L{<f6-22-L/ cT, PI -8f1'l -(()- ~ Q.-e UT, PI 

, ~f.a(j a .... a(y.r') I 
'-10 - - I- I 

I f 174 s8 1- I J PI 

II"K -/"29 ,-/VI 0" '1 T 

A"~, PI o~r- 7Lf~O - 39- 5 

C5'H (-to-S 

B(-t (-~- $ 7tfl(O - Lf3-9 :1, PI 

1 8 H Z -,- s 
74Lfo -47- '5 T 

BNc..-(O-S A2( PI 

I ') 7'-f1((; -~ - 8 T 
Al, PI ,I 

\ 7L{?'Q -17- 6 
:rIA 
IT2-PI 

( .J 
7tfJ9 - 92-/ Ac, PI 

) 77 8Z -L(9 - '- UT,PI 
5o-p/Q It ........... ""·er - Bf! {- 10- S 

B 1A,a.( .. ~ .. e.d Ct 5 ::r, PI 

I ( 

~ 7LfL((;-6b-b :J1 A L 

Sample :\o.,'Fraction No. - This value is located on the Chain of Custody in the ER Sampi~ ld ii~ld . 

. -\nalysis - Lse valid test methods pro\'ided below or ifth;: r~sult applies to an individual a::,,1:1e \\ithin a test method. 
use the CAS number from the anal:1ical data sheet. 

OV Qualifiers - The emry will be taken from the list of \'aiid qualifiers and associated comments. If other qualifiers 
not on the list are needed. contact Tina Sanchez to coordinate adding them to the list. 

Comments - This is only to be used if a comment associated with the qualifier is not appropriate. ne:!ds modification 
because of an unusual circumstance. or additional clarification is warranted. 

Test :\lethods - Anions_CE. EPA601O. EPA60~O. EPA -.. 70\. EPASa 158. EPASOS \. EP . .1.S260. EP . .1.S260-M3. 
EPAS:70. HACH_AU, .. HACH_l"O~. HACH_~03. :--'IEI\T_HE. PCBRISC 

Ke\ ie\\ eli b~:-d----f--4-1j£...!...-...I..-' _4_-7Z_~ __ Lhll;": __ /o_II_S-:_(9_8 ___ _ 

II 

II 

Il 

I 

I 
f 



INFORMATION COpy 

SHEARS # /tfl/ &~~ 





FOR ARICOC 602763 
(DSS SITE 1015, GEL, 8/99) 



Records Center Code: ER 11295' DAT 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: Non-ER Septic Systems 

SNL Task Leader: ROYBAL 

Case NoJService Order: 7223.230 I CF0686 

OrglMail Stop: 

SMO Project Coordinator: SALMI Sample Ship Date: -------

ARCOC Lab LabID 
Preliminary 

Received 
Final 

Received 

602763 GEL 9908918 9124/99 

Date 
Correction Requested 

;/Ju¢: 
Correction 

from Lab: Request#: 

Corrections Received: Requester: 

Review Complete: Signature: 

Priority Data Faxed: Faxed To: 

Preliminary Notification: Person Notified: 

Final Transmittal: /1(--7- ,et? Transmitted To: 

Transmitted By: 

FiledinRe~ ID-/2~q~ Filed By: 

Comments: 

~\5C50UL5 
----_ ... ---------_...... * 

6135/1089 

8124/99 

EDD Req'd 
YES NO 

EOD Rec'd 
YES NO 

~D0D 

DDDD 
DDDD 

/' 

Received (Records Center) By: ______________ _ 



General Chern. SAMPLE FINDINGS SUMMARY 

COC:602763 

-m 
d> 
N 
0 
"It 
II) 
co 
!::. 

G)' E I 
C\I ::I ,.... 'E ,.!. 
~ E 

.c 
<I) (,) 

:2 -c: c: Q) 
('1:1 

'ii ~ > 
co ('1:1 

)( 

$ample Number 15 Q) - .c: 
MQ146/M02351T4Q-OF1-BH1-5.5-S JB 
M0146IM0235fT4()"'OF1-BH1-10.5-S JB 
M0146IM02351T40-0F1-BH2-10.5-S JB 
B6583-0F1-BH1-6.5-S JB 
B6583-0F1-BH2-11.5-S JB 
B6584W-OF1-BH2·5-S JB 
B6584W-OF1-BH2-10-S UJA2 
B6584W-OF1-BH2·1 O-OU UJA2 
B6584W-OF1-BH2-10-MSOS UJA2 
B6584W-OF1-BH3-5-S UJA2 
86584W-OF1-BH3-10-S UJA2 
M0231/234-DF1-BH2-5-S UJA2 
MQ23112304-DF1-BH2-10-S UJA2 
M02311234-DF1-BH1-5-S UJA2 
M02311234-0F1-BH1-10-S UJA2 
i121T42fT43-SP1-BH1-14-S UJA2 
T121T421T43-SP1-BH1-19-S UJA2 
T121T42fT43-SP1-BH1-19-CR UJ2 



SAMPLE FINDINGS SUMMARY 

ANCOC: ~r?2-7C,3 Data Classifitation: r:h Ci.J LU ',-
Sample/ DV .....J 

Fraction No. Ana1~sis Qualifiers Commenls 

-r o.('('f~ tr'fJ -Sfl· C~ITBt/S2. (AS /01../ swrr'jClt.e ~~ (jll J - I r - tAc.a 
PcB 

"'0 J"'. '/m0 2.3S trw IJ rovl« 101 6 I~ of- C "r,"" 'r,-Q r>cn / nI'V. -J)FI-/!,tI 2- $.,)-S J 12.621..(- J J-2-

Sample No./Fraction No. - This value is located on the Chain of Custody in the ER Sample ld fielt) 

Analysis - Use valid test methods provided below or if the result applies to an individual anal)'te ",ilhin ,lIeS! method. 

use the CAS number from tbe analytica! data sheet. 

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

Commeats - This is only to be used if a conunent associated with the qualifier is not appropriate. needs modific.ltion 
because of an unusual cirCumstance, or additional clarification is warranted. 

Test Metbods - Anions_CE, EPA6010, EPA6020. EPA7470ll, EPA8015B, EPA8081. EPA8260, EPA8260-M3. 
EPAS270, HACH_ALK. HACH_ N02. HACH_NO). MEKCJIE. PCBRISC 



Memorandum 

Date: 11105/99 

To: File 

From: Marcia Hilchey 

Subject: General Chemistry Data Review and Validation 
Site: Non-ER Septic Systems 
ARlCOC: 602763 
Case: 7223.230 
Laboratory: GEL 
SDG: 9908918 

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 (total 
cyanide EPA9012, hexavalent chronrium EPA7196). All components were successfully analyzed. 

Qualifications were applied to CN sample results due to blank contamination and failure to meet matrix 
spike sample acceptance criteria. 

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

Holding Times 

The CN samples were analyzed within the prescribed holding time. 

The Cr6+ equipment blank sample was received 2 days and analyzed 3 days after the prescnbed 24hr. 
holding time. Sample results were UJ2 qualified. 

Calibration 

Initial and continuing calibrations met QC acceptance criteria. 

The Cr6+ method blanks and equipment blanks were free of target analyte above reporting limits. The 
Cr6+ equipment blank result was previously qualified UJ2 (see Holding Times section above). This 
qualification has no affect on soil sample data quality. 

Several samples exhibited CN at less than 5 times the associated method blank value. These sample 
results were qualified JB. See attached Sample Findings Summary. The eN equipment blank was free of 
target analyte above the reporting limit. 

Matrb. Spike Analysis 

The CN matrix spike associated with several soil samples failed to meet recovery acceptance criteria 
(low). These sample results were qualified UJA2. See attached Sample Findings Summary. 



The Cr6+ matrix spike sample analyses met QC acceptance criteria. 

Laboratory ControllLaboratory Control Duplicate Samples 

The Cr6+ LCSlLCSD samples met QC acceptance criteria. 

One CN LCS result was not reported, but the associated LCSD was acceptable. No sample results were 
qualified. 

Laboratory Replicate Analysis 

The replicate sample analyses met QC acceptance criteria. 

OtberOC 

Field duplicate soil sample analyses met RPD acceptance criteria. 

No other specific issues were identified which affect data quality. 

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



Memorandum 

Date: 11/05/99 

To: File 

From: Marcia Hilchey 

Subject: Organic Data Review and Validation 
Site: Non-ER Septic Systems 
ARlCOC: 602763 
Case: 7223.230 
Laboratory: GEL 
SOG: 9908918 

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 (VOC 
EPA8270, PCB EPA8082). All compounds were successfully analyzed. 

No qualifications were applied to VOC sample data. 

Qualifications were applied to PCB sample results due to failure to meet acceptance criteria for surrogate 
recovery, and lack of positive target analyte result confirmation. 

Bolding Times 

The samples were analyzed within the prescribed holding times. 

Calibration 

Several VOC CCVs had greater than 20% and less than 40%D. Since all other QC acceptance criteria 
were met for these anaIytes, no sample results were qualified. 

The PCB laboratory case narrative states that several Aroclors failed to meet CCV acceptance criteria. 
For the purposes of data validation, only the CCV results of Aroclors 10 16 and 1260 are assessed. The 
CCV for Aroclor 1016 analyzed on 9/4/99 at 1213 (associated with several field samples) had greater than 
20 and less than 400100. No sample results were qualified. 

No target analytes were detected above the reporting limit in the method, equipment, or trip blanks. 

The results for the PCB equipment blank were qualified UJ (see Surrogate section below). This 
qualification has no affect on the data quality of the associated PCB samples. 

Surrogates 

All VOC surrogate recoveries met acceptance criteria. 



The recovery for DCB in samples B6584W-DFI-BHllO-S and M02311234-DFI-BHI-1O-S was slightly 
low. The samples were not reextracted, but were reinjected with similar results. Sample results were not 
qualified. 

The laboratory case narrative states that DCB recovery was low for samples Tl2rr42rr43-SPI-BHI-14-S 
and Tl2rr42rr43-SPI-BHI-19-S. The results report pages for these samples indicate that surrogate 
recovery acceptance criteria were met. Sample results were not qualified. 

Surrogate recovery was low for sample Tl2IT42tr43-SPI-GBI-19-PCB (EB). Results for this sample 
were qualified UJ. 

Matrix SpikelMatrix Spike Duplicates (MSlMSD) 

Matrix spike sample analysis for soil VOC and PCB met acceptance criteria. 

No matrix spike samples were analyzed for aqueous VOC or PCB. No sample data were qualified as a 
result. 

Internal Standards 

All VOC internal standard QC acceptance criteria were met. 

Laboratory Control SamDlelLaboratory Control Sample Duplicate (LCSILCSD) 

voc LCSlLCSD samples met all acceptance criteria. 

One soil PCB LCSD failed to meet aoceptance criteria (high) for recovery and RPD. All associated 
sample results were non-detect, with the exception of sample MOI46JM0235rr40-DFl·BH2-5.5-S. Non­
detect sample results were not qualified; no further qualifications were applied to the positive sample 
result (see Confirmation section below). 

Confirmation 

Sample M0146JM023Srr40-DFI-BH2-S.S-S exhibited a positive result for Aroclor 1260. The reviewer 
could find no explicit evidence of secondary column confinnation of this result. This sample result was 
qualified J. 

OtherOC 

No field duplicate samples were submitted for VOC analysis in this SDG. 

PCB field duplicate analysis 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. 



Contract Verification Review (CVR) 

Project leader A:Roybal 
~~~~------------------

Project Name Non ER Septic Systems Case No. 7223.230 

ARlCOe No. 602763 ------------------------- ~calLab <;El ---------------------- SDG No. 9908918 

In the tables below, marie any information that is missing or incorrect and five an eKpI,nation. 

-- - ----- --- - ----:...::::I-~~ .. -- - -- --- -- - ------ - - - - - -.~. 

____ W_o _. ___ • ______ ._ 

l-.e Coml)lete? Resolved? : 
No. Item Yes No If no explain Yes No , 

1.' AI items on coe com_ •• data ~-clerk initialed and dated X 
1.2 Container Iype(s) correct for an~8 r~quested X 
1.30 SamJ)..1e 'Volume a for. and types of lna~ r~uested X 
1 .• Preservative correct for _I~. reQueeted X 
1.5 Custody recorda continuous and complete X 
1.6 Lab sample numbet(s) pf'ovided and SNL sample number(s) cross referenced X 

and correct 

1.7 Date sarriPles received X 
1.6 Condtion upon re~tlnfonnation~~ect _ _. _ __ -- - ---

X -- ---- --- -

--- - --- --._----- - - - -

Ln Com~~e? Resolved? J 

No. Item Yes No If no, explain Yes No 
2.1 Data reviewed, &i~ture X 
2.2 Method reference number(s} complete and correct X 
2.3 OC analysis and acceptancelimita provided (MB, LCS, Replicate) X 
2." Matrix spike/matriX spike duplicate data provided(if ~quested) X 
2.5 Detection limits provided' Pal and MOUor IOL), MOA and l.c; X 
2.6 QC batch numbers provided X 
2.7 Dilution factors J)[.ovided and all dilution /evels reported X 
2.8 Data reported in appropriale units and using correct significant ligures X 
2.9 RadM)chemistry analysis unetrtalhty (2 sigma error) and "acer recovery NA 

(if applicable) reported 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Ho\d times met X The equipment blank (aqueous) Chromium 6 hold 

time (24 hour~ was not met. 
2.13 Contractual qualifiers provided X 
2.14 All r~ested result and TIC (if requested) data provided X 



Contract Verification Review (Continued) 

- -- ----- ._",6 - . -. - .... -
Item V_ No If no, Sample 10 No.lFraction(s) and Analysis 

3.' ~e reporting un4tB lPPI'opriate f« the maCrix 8nd m .. t contract specified or project-.peelflc X 
Nquirem.ms1 Inorganic:s Ind metalt reported .. ppm (mglliter or mQll<Q)? Tritium reported in 
pigocvW per liter wi01 percent moinxe for soil samples? UnitS consietent batMen QC umpl .. 
and Ample dati 

3.2 Qusntitation linll nwt for aU samples X 

3.3 Aco.nc'l X 
.) Laboratory conil"o'umplee 8CCur.cy reported and met for all NmpIes 

b) SUtrapte datil reported and m.t for .. organic Amp/H .naIyzed b'l a gM chromatography X SorM PC B surrogatll recoven.. were slightly out. 
techllique See peg. 125 

c) M.bc spike recowry data reported and IMt X 

3,,. Prtcition X RPO for PCB archlor 1260 W85 .,ighCI'l high. S .. page 128 
a) Replicate sample preciaiOn repotUld and met for aH inorganic ~ radiochemistry .amp ... 

b) Matrix 1I9ike duplicat. RPO data r~ and IMt for aU organic .amples X 

3.5 Blenk data X 
a) ~ or r.agent blank data reported Md met for ai' sampl .. 

b) Stmpling blank (e,g, , field, trip. and equipment) dIIta rep«tad and m.t X 

3.6 eo..ractual qualifi.,. ~: "J' • ..timaWel quantii)'; 'S" -analytl found in method blank X 
IIboYe the MOL. for organic or above 1M POL for inorganic; "t)"- analytll uncMt.cted (results are 
betow the MOL tOl or MOl. (radiochemical)); ·H"~n.'ysis done beYond the holding time 

3.7 HatTaN addre ... planchet flaming fot gt'a&S alp.,.,.,." X 

3.8 Narrltive included, correci, and complete X 

3.9 Second column confirmation data prDvided for methods 8330 (high lJ)C~iv.a) and X 
pesticidftlPCSa 



Contract Vel }alion Review (Continued) 

4.0 Calibration and Validation Documentation 
Item v .. No 

<4.1 GCIMS (8260, 8270, etc.) 

I) 12·how tun. check provided X 

b) Initial calibration provided X 

c) Continuing calibration prOYided X 

d) Int .. ,.lsblndard perform..:. data provided X 

.) Instrument run logs provided X 

4.2 GClHPI.C (8330 and 8010) NA 
a) Initial calibration pl'oVidecl NA 

b) continuing calibration provided NA 

c) lratrument riM'llogs provided NA 

4.3 lnorganics (mlltllls) X 

.) Initial calibration provided X 

b) ContinuinsJ calibration provid.ci X 

c) ICP intelferenc;e c:t!eck sample data provided X 

d) ICP ... ial dilution provided X 

.) Instn.m«'It run logs provided X 

4.<4 Radiocherm.~ NA 

,--_aLJ~t run Jogs provided NA 
---- - .. --~ -~.- '------. 

COI'I'I'nenta 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only sampleslfractions for which deficiencies have been noted. 

S.rnplelFraction No. AnIIlys* ProblemaiCommentslRaoIutiona 

0'8404-002 Soil PCB PCB .urrOSP'e reccwen.. were tIightIy out of accapgl'lC. window. S •• page 125 

04841<1-002 Soil PCB PCB aurrogete r.c:over. ww. aligtray out of .c:t;eptanc:. windOW'. Se. page 125 

048447-005 Wtter PCB PCB lUTogate recoveri_ were slightly ellA of accapanc. window. See page 239 

D48401-OO2 Water Cy.nide Due to I'Mbix int.t .... nce. the MS was not with-in window 

048 .... 6-005 W.w Cyanide E8 done out.ide 1he 24 hot.r hold time 

! 

i 

I 
I 

I _. __ . 

w.,. der~nc_ UfIr .. oIved? OVes "Q No 

Baed on IN review, this data package is complete. j:j{ Y .. ONo 
(eport or correction requRt number end date correction request was aubmitted:, ____ _ 

'AI U"1ZU <! fer! lia' Oat.: /R - /' - fO TT, ,-.", .I ;.-.... c , 1--
Closed by: _________ _ Oate: _____ _ 
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Contract Verification Review (CVR) 

Project Leader A. Roybal 
----~---------------------

Project Name Non ER Septic Systems Case No. 1223.230 

ARiCOC No. 602763 
~~~------------------

Analytical Lab GEL ------------------------ SDG No. 9908918 

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

1.0 Analvsis R, - - - --- c ,fe dv Record and Loa-In Inf, ------

Une Com lete? Resolved? 
No. 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" and types of analyses requested X 
1.04 Preservative correct for analyses re~uested X 
1.5 Custody records continuous and comp/ete X 
1.6 Lab sample number(s) provided and SNL sample number(s) cross referenced X 

and correct 

1.7 Date samples received X 
1.8 Condition upon r~c~ipt informationprovided --------_.- - --- X 

---- --- - - I 

-- - - -

Une Comi>Iete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed signature X 
2.2 Method reference number(s) complete and correct X 
2.3 ac analysis and acceptance limits provlded_(MB, lCS, Replicate) X I 

2.4 Matrix spike/matrix spike duplicate data provided(1f requested} X 
2.5 Detection limits provided; pal and MOl(or IOl), MDA and Lc X I 

2.6 ac batch numbers provided X 
2.7 DHution 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 The equipment blank (aqueous) Chromium 6 hold 

time (204 hours) was not met. 
2.13 Contractual qualifiers ~rovided X 
2.14 All requested result and TIC_(if requested} data provided X 



Contract Verification Review (Continued) 

--- - ---- ------ - -.-------

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

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-speciflC X I 

requirements? Inorganics and metals reported as ppm (mgJJiter or mglKg)? Tritium reported in 
picocuri .. per liter with percent moisture for soil sampl .. ? Units consistent between QC samples I 

and sample data 
i 

3.2 Quantitation limit met for all samples X 
I 

3.3 Acouracy X 
, 

a) Laboratory control samples accuracy reported and met for all samples 

b) Surrogate data reported and met for all organic samples analyzed by a gas clYomatography X Some PCB surrogate recoveries were alighUy out. 
technique See page 125 

c) Matrix spike recovery data reported and met X 

3.4 Precision X RPO for PCB archlor 1260 was slightly high. See page 126 
a) Replicate sample precision reported and met for all inorganic and radiochemistry samples 

b) Matrix spike duplicate RPO data reported and met for all organic sampl .. X 

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

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

3.6 Contractual qualifiers provided: "J" - estimated quantity; "8" -analy18 found in method blank X 
above the MOL for organic or above the PQL for inorganic; ·U"- analyte undetected (results are 
below the MOL 10L, or MOA (radiochemical»; "W-analysis done beyond the holding time 

3.7 Narrative addre8888 planchet flaming for gross alpha/beta X 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and X 
pesticides/PC Bs 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No 

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

a) 12·hour wne check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010) NA 

a) Initial calibration provided NA 

b) Continuing calibration provided NA 

c) Instrument run logs provided NA 

4.3 Inorganics (metals) X 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Ie P interference check eample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry NA 

a) Instrument run logs provided NA 

Comments 

I 

I 
I 

I 



Contract Verification Review (ConcJuded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samplesJfractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis ProbiemalCommentsiResolutions 

048~Sojl PCB PC B aurrogate recoveriee ~ .Ightly out of acceptance wil'\dow. See pag. 125 

048414-002 Soli PCB PC 6 .urrogate recoveries were -'ighUy out of acceptance window. See page 125 

048447-005 Water PCB PCB aurrogate recoveries went slightly out of aot:ept.ance window. See page 239 

048408-002 Water Cyanide Due to matrix Interference, the MS was not with-in window 

0.8446-005 Water Cyanide EB done outside (he 24 hO&.r hold time 

Vere deficiencies unreeolved7 Qyes ,dNa 
IIiI$8d on the review, this data package Is complete. rl. Yes 

7 e report or correction requm number _______ and date correction request was submitted:, ___ _ 

Date:)£-7~ ff Clo&ed by:, __________ _ Date: _____ _ 
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DSS SITE 1015: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1015, the Former Mobile Office (MO) 231-234 Septic 
System, at Sandia National Laboratories/New Mexico (SNUNM), is located in Technical Area 
(TA)-III on federally owned land controlled by Kirtland Air Force Base (KAFB) and permitted to 
the U.S. Department of Energy (DOE). The septic system consisted of a 1 ,OOO-galion septic 
tank connected to a drainfield consisting of three 45-foot-long drain lines. Available information 
indicates that the former MO 231-234 complex was constructed in 1988 (SNUNM March 2003), 
and it is assumed that the septic system was also constructed at that time. By June 1991 , the 
septic system discharges were routed to the City of Albuquerque sanitary sewer system (Jones 
June 1991). The old septic system line would have been disconnected and capped, and the 
system was abandoned in place concurrent with this change (Romero September 2003). This 
MO complex was dismantled and relocated to TA-I in 1995 or 1996 when the new TA-V 
Building 6585 was constructed. 

Environmental concern about DSS Site 1015 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the septic system 
drainfield at this site. Because operational records are not available, the investigation 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 this paved site is flat to very slightly sloping to the west. 
PreCipitation drains to the northwest corner of the parking lot, then to a shallow storm-water 
ditch on the north side of the parking lot. Storm water then flows in a northwesterly direction to 
Arroyo del Coyote, located approximately 1 mile north of the site. 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 essentially nonexistent at DSS Site 1015, as virtually all of the 
moisture either drains away from the site or evaporates. The estimates of evapotranspiration 
for the KAFB area range from 95 to 99 percent of the annual rainfall (SNUNM March 1996). 

DSS Site 1015 lies at an average elevation of approximately 5,419 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 496 feet below 
ground surface (bgs). Groundwater flow is to the west in this area (SNUNM March 2002). The 
production wells nearest to DSS Site 1015 are KAFB-4 and KAFB-11, approximately 2.75 and 
3.0 miles northwest and northeast of the site, respectively. The nearest groundwater 
monitoring wells are TAV-MW8 and TAV-MW9, approximately 200 feet west of the site. 

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 
1999) and "Field Implementation Plan [FIP), Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNUNM November 2001) identified the site-specific sample 
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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 1015 was effluent discharged to the environment from 
the drainfield. 

Table 1 
Summary of Sampling Performed to Meet DaOs 

DSS Site 1015 Potential COC 
Sampling Area Source 
Soil beneath Effluent discharged 
the septic to the environment 
system from the drainfield 
drainfield 

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

Number of Sample 
Sampling Density 
Locations (sam~les/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 with a Geoprobe™ in two locations at DSS Site 1015 
from two 3- to 4-foot-long sampling intervals at each boring location. Drainfield sampling 
intervals started at 5 and 10 feet bgs in each of the 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 1015 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 off-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 data 
quality requirements from the SAP (SNUNM October 1999) and FIP (SNUNM November 
2001). 
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Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1015 

Sample Tvpe VOCs 
Confirmatory 4 
Duplicates 0 
EBs and TBs (VOCs only) 1 
Total Samples 5 
A~ic~ LabgratQry GEL 

= Drain and Septic Systems. 
= Equipment blank. 

SVOCs PCBs 
4 4 
1 0 
0 0 
5 4 

GEL GEL 

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

= 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. 
= Semivolatile organic compound. 
= Trip blank. 
= Volatile organic compound. 

RCRA 
Metals + Gamma 

Copper and Hexavalent Spectroscopy 
HE Zinc Chromium Cyanide Radionuclldes 
4 4 4 4 4 
1 1 0 0 1 
0 0 0 0 0 
5 5 4 4 5 

ERCL, GEL ERCL, GEL GEL GEL RPSD,GEL 

I 
Gross 

Alpha/Beta 
4 
0 
0 
4 

GEL 
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Table 3 
Summary of Data Quality Requirements for DSS Site 1015 

Analytical Data Quality 
Methoda Level GEL ERCL RPSD 

VOCs Defensible 4 None None 
EPA Method 8260 
SVOCs Defensible 4 None None 
EPA Method 8270 
PCBs Defensible 4 None None 
EPA Method 8082 
HE Compounds Defensible None 4 None 
EPA Method 8330 
RCRA metals + Copper and Zinc Defensible None 4 None 
EPA Method 6000nOOOn196A 
Hexavalent Chromium Defensible 4 None None 
EPA Method 7196A 
Total Cyanide Defensible 4 None None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None None 4 
Radionuclides 
EPA Method 901.1 
Gross Alpha/Beta Activity Defensible 4 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. 
DSS = Drain and Septic Systems. 
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 Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
vac = Volatile organic compound. 

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 of one trip blank (for 
VOCs only) and four duplicate soil 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 
''Verification and Validation of Chemical and Radiochemical Data," Technical Operating 
Procedure (TOP) 94-03, Rev. 0 (SNUNM July 1994) or SNUNM ER Project "Data Validation 
Procedure for Chemical and Radiochemical Data," Administrative Operating Procedure 
(AOP) 00-03 (SNUNM December 1999). The data validation reports are presented in the 
associated DSS Site 1015 proposal for no further action (NFA). The gamma spectroscopy data 
from the RPSD Laboratory were reviewed according to "Laboratory Data Review Guidelines," 
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Procedure No. RPSD-02-11, Issue No.2 (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 DaOs have 
been fulfilled. 

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

"1.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1015 
was based upon an initial conceptual model validated with confirmatory sampling at the site. 
The initial conceptual model was developed from archival site research, septic tank sampling, 
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 1015, which is presented in Chapter 4.0 of the associated 
NFA proposal. The quality of the data specifically used to determine the nature, migration rate, 
and extent of contamination is described in the following sections. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at DSS 
Site 1015 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals plus 
copper and zinc, 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 1015. 

111.3 Rate of Contaminant Migration 

The septic system at DSS Site 1015 was deactivated in the early 1990s when the former 
MO 231-234 complex was connected to an extension of the City of Albuquerque sanitary sewer 
system. The migration rate of COCs that may have been introduced into the subsurface via the 
septic system at this site was therefore dependent upon the volume of 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 would have been 
predominantly dependent upon infiltrating precipitation. However, it is highly unlikely that 
sufficient preCipitation would have reached the depth at which COCs may have been 
discharged to the subsurface because the site is covered by pavement. Analytical data 
generated from the soil sampling conducted at the site are adequate to characterize the rate of 
COC migration at DSS Site 1015. 
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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 points and areas (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 5 and 10 feet bgs in the 
drainfield area. Sampling intervals started at the depths at which effluent discharged from the 
drainfield drain lines would have entered the subsurface environment at the site. This sampling 
procedure was required by the New Mexico Environment Department (NMED) regulators and 
has been used at numerous DSS-type 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 1015 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 (Le., 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 through 7. 

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 non radiological COCs included in 
the risk assessment consisted of both inorganic and organic compounds. 

Tables 4 and 5 list the nonradiological COCs for the human health and ecological risk 
assessments at DSS Site 1015, respectively. Tables 6 and 7 list the radiological COCs for 
the human health and ecological risk assessments, respectively. All tables show the 
associated SNUNM maximum background concentration values (Dinwiddie September 1997). 
Section VI.4 discusses the results presented in Tables 4 and 5; Sections VII.2 and VII.3 discuss 
the results presented in Tables 6 and 7. 

v. Fate and Transport 

The primary releases of COCs at DSS Site 1015 were to the subsurface soil resulting from 
the discharge of effluents from the MO 231-234 Septic System. Wind, water, and biota are 
natural mechanisms of COC transport from the primary release point; however, because the 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1015 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 

COC (mg/kg) (mg/kg)a Screening Value? aquatic) 

Inorganic ! 

Arsenic 4.9 J 4.4 No 44c 

Barium 117 J 214 Yes 170d 

Cadmium 0.16 J 0.9 Yes 64c 

Chromium, total 10 J 15.9 Yes 16c 

Chromium VI 0.0805 J 1 Yes 16G 

Copper 8.7 J 18.2 Yes 6C 

Cyanide 0.068e NC Unknown NC 

Lead 7.5J 11.8 Yes 49c 

Mercury 0.047 J <0.1 Unknown 5,500c 

Selenium 0.36 J <1 Unknown 8001 

Silver 0.247 J <1 Unknown 0.5C 

Zinc 29.8 62 Yes 47C 

Organic 
2·Butanone 0.016 NA NA 19 

..I2!!:!..e~ __ 0.0096 NA NA 10.7c 

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. 
eparameter was not detected. Concentration used is one-half of the highest detection limit. 
ICaliahan et al. 1979. 
9Howard 1990. 

Log Kow 
(tor organic 

COCs) 

-
-

-
-
-
-
-
-
-
-
-
-

0.29g 

2.69c 

Bioaccumulator?b 
(BCF>40, 

Log Kow>4) 

Yes 
Yes 
Yes 
No 
No 
No 

Unknown 
Yes 
Yes 
Yes 
No 

Yes 

No 
No 
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BCF 
COC 
DSS 
J 
Kow 
Log 
mg/kg 
NA 
NC 
NMED 
SNUNM 

Table 4 (Concluded) 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1015 with 

Comparison to the Associated SNUNM 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 
Nonradiological COCs for Ecological Risk Assessment at DSS Site 1015 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 Log Kow Bioaccumulator?b 

(Samples::; 5 ft bgs) Concentration Background (Maximum (for Organic (BCF>40, 
COC (mglkg) (mglka)a Screening Value? Aquatic) COCs) Log Kow>4) 

Inol'ganic 
Arsenic 4.2 J 4.4 Yes 44c - Yes 
Barium 44 J 214 Yes 170d - Yes 
Cadmium 0.063 J 0.9 Yes 64c - Yes 
Chromium, total 5.0 J 15.9 Yes 16c - No 
Chromium VI 0.0303e 1 Yes 16c - No 
Copper 4.1 J 1B.2 Yes 6c - No 
Cyanide 0.0655e NC Unknown NC - Unknown 
Lead 3.2 J 11.B Yes 49c - Yes 
Mercury 0.047 J <0.1 Unknown 5,500c - Yes 
Selenium 0.15e <1 Unknown BOO' - Yes 
Silver 0.0205e <1 Unknown 0.5c - No 
Zinc 11 J 62 Yes 47C - Yes 
Organic 
2-Butanone 0.012 NA NA 19 0.299 No 
Toluene_ 1 0·0.915 _ 1 NA L _ NA _ 10.7C 1-- 2.69C 1 No _ 

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 199B. 
cYanicak March 1997. 
dNeumann 1976. 
eparameter was not detected. Concentration is one-half the detection limit. 
'Callahan et al. 1979. 
9Howard 1990. 
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J 
Kow 
Log 
mg/kg 
NA 
NC 
NMED 
SNUNM 

Table 5 (Concluded) 
Nonradiological COCs for Ecological Risk Assessment at 055 Site 1015 with 

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

;;:; Bioconcentration factor. 
;;:; Be/ow ground surface. 
;;:; Constituent of concern. 
= Drain and Septic Systems. 
= Foot (feet). 
= 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 6 
Radiological COCs for Human Health Risk Assessment at DSS Site 1015 with 
Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum cae 
Activity Less Than or 

Equal to the 
Maximum Activity SNLJNM Background Applicable SNLJNM 

(All Samples) Activity Background BeF 
cae (pCilg) (pCi/g)a Screening Value? (Maximum Aquatic) 

CS-137 NO (0.0186) 0.079 Yes 
Th-232 0.807 1.01 Yes 
U-235 0.112 0.16 Yes 
U-238 1.9 1.4 No 

--- - - -----

Note: Bold indicates COCs that exceed background screening values and/or are bioaccumulators. 
aDinwiddie 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. 
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Table 7 
Radiological COCs for Ecological Risk Assessment at DSS Site 1015 with 

Comparison to the Associated SNLJNM Background Screening Value and BCF 

Is Maximum coe 
Activity Less Than or 

Equal to the 
Maximum Activity SNUNM Background Applicable SNUNM 

(Samples ~ 5 ft bgs) Activity Background BCF 
COC (pCl/g) (pel/gla Screening Value? (Maximum Aquatic) 

Cs-137 ND (0.0175) 0.079 Yes 
Th-232 0.525 1.01 Yes 
U-235 ND (0.0981) 0.16 Yes 
U-238 O.56~ _____ 1.4 Yes 

- - - - - -

Note: Bold Indicates COCs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
cBaker and Soldat 1992. 
BCF = Bioconcentration factor. 
bgs = Below ground suriace. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
ft = Foot (feet). 
MOA = Minimum detectable activity. 
NO () = Not detected, above the MDA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCi/g = Plcocurie(s) per gram. 
SNUNM :::: Sandia National Laboratories/New Mexico. 
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discharge was to subsurface soil that is covered by pavement, none of these are considered to 
be of potential significance as transport mechanisms at this site. Because the septic system is 
no longer active, additional infiltration of water is not expected. Virtually all of the moisture 
received at DSS Site 1015 either drains away from the site or evaporates. Because depth to 
groundwater at this site is approximately 496 feet bgs, the potential for COCs to reach 
groundwater through the unsaturated zone above the water table is extremely low. 

The COCs at DSS Site 1015 include both inorganic and organic constituents. The inorganic 
COCs include both radiological and nonradiological analytes. With the exception of cyanide, 
the inorganic COCs are elemental in form and are not considered to be degradable. 
Transformations of these inorganic constituents could include. changes in valence 
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of 
selenite or selenate from soil to seleno-amino acids in plants). Cyanide can be metabolized by 
soil biota. Radiological COCs will undergo decay to stable isotopes or radioactive daughter 
elements. However, because of the long half-life of the radiological COC (U-238), 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 organic GaGs at DSS Site 1015 are 2-butanone and toluene. Organic GaGs may be 
degraded through photolysis, hydrolysis, and biotransformation. Photolysis requires light and 
therefore takes place in the air, at the ground surface, or in surface water. Hydrolysis includes 
chemical transformations in water and may occur in the soil solution. Biotransformation 
(I.e., transformation caused by plants, animals, and microorganisms) may occur; however, 
biological activity may be limited by the arid environment at this site. Because of the depth of 
the COCs in the soil and the pavement covering the site, the loss of 2-butanone and toluene 
through volatilization is expected to be minimal. 

Table 8 summarizes the fate and transport processes that can occur at DSS Site 1015. The 
GaGs at this site include organic analytes as well as radiological and nonradiological inorganic 
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 
COCs is low and loss through decay of the radiological cae is insignificant because of its long 
half-life. 

Table 8 
Summary of Fate and Transport at DSS Site 1015 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low 

DSS = Drain and Septic Systems. 
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VI. Human Health Risk Assessment 

VI.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 GOGs, 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 GOGs. 

Step 3. The potential intake of these GOGs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the GOG to an SNUNM maximum background 
screening value. GOGs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for GOGs 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 GOGs and background. For radiological GOGs, 
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 GOG 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 cleanup are required. Nonradiological GOG risk values also are 
compared to background risk so that an incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 

VI.2 Step 1. Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1015. 
Section II presents a comparison of results to DO Os. Section III discusses the nature, rate, 
and extent of contamination. 

VI.3 Step 2. Pathway Identification 

DSS Site 1015 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 GOes 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. 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 
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Site 1015 is approximately 496 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 model flow diagram for DSS Site 1015. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation idust} Inhalation (dust) 
Dermal contact Direct gamma 

VI.4 Step 3. Background Screening Procedure 

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

VI.4.1 Methodology 

Maximum concentrations of non radiological COCs 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 COCs that were either 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 the radiological COCs 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 COCs that do not have background 
screening values and were detected above the analytical minimum detectable activity were 
carried through the risk assessment at the maximum levels. The resultant radiological COCs 
remaining after this step are referred to as background-adjusted radiological COCs. 

V1.4.2 Results 

Tables 4 and 6 show DSS Site 1015 maximum coe concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the non radiological COCs, one constituent wa,s measured at a concentration 
greater than the background screening value. Four constituents do not have quantified 
background screening concentrations, therefore it is unknown if these COCs exceeded 
background. Two nonradiological COCs were organic compounds that do not have 
corresponding background screening values. 

For the radiological COCs, one constituent (U-238) exhibited a reported value greater than the 
background screening level. This value was conservatively used in the risk assessment. 
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Historical Activities Current and Future Activities 

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

Sourcesa Mechanism Mechanism Receptors 

~ercolation }- Dermal Contact 0 0 
to Vadose Zone Water 

Ingestion b 0 0 

Soil 

VOCs: 2-Butanone, 
Toluene 

Metals: Arsenic, 

Release of Metals, Mercury, Selenium, I-- I Dust I I I Dermal Contact • 0 
Septic System Organics and/or Other - Silver Air 

Effluent Contaminants to Soil l Emissions J I I Ingestion b / • 0 Cyanide r- Inhalation 

Radionuclides: U-238 

Dermal Contact • 0 

Direct I 
Soil }- External • • I Irradiation 

Ingestion b • • 
Uptake by Biota I LEGEND Biota C Ingestion/Uptake 0 • • Evaluated in - and Food Chain 

I Risk Assessment • Primary source activities no Transfers 

o Not Evaluated in longer conducted. 
Risk Assessment b For Flora, ingestion = uptake 

840857.03010000 A81 C Pathway not applicable to human receptors 

Figure 1 

Conceptual Site Model Flow Diagram for DSS Site 1015, Former MO 231-234 Septic System 
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VI.5 Step 4. Identification of Toxicological Parameters 

Tables 9 and 10 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 9 were obtained from the Integrated Risk Information System (IRIS) (EPA 2003), the 
Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), and the Technical 
Background Document for Development of Soil Screening Levels (NMED December 2000). 
Dose conversion factors (DCFs) used in determining the excess TEDE values for radiological 
COCs for the individual pathways were the default values provided in the RESRAD computer 
code (Yu et al. 1993a) as developed in the following documents: 

• DCFs 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). 

VI.6 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. 

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). For 
radiological COCs, the coded equations provided in RESRAD computer code are used to 
estimate the incremental TEDE and cancer risk for individual exposure pathways. Further 
discussion of this process is provided in the "Manual for Implementing Residual Radioactive 
Material Guidelines Using RESRAD" (Yu et al. 1993a). 
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Table 9 
Toxicological Parameter Values for DSS Site 1015 Nonradiological COCs 

RfDO RfDinh SFo 

COC (mglkg-d) Confidencea -<mglk~g·dl Confldencea (mglkg-dt1 

Inorganic 
Arsenic 3EAc M - - 1.5E+Oc 
Cyanide 2E-2c M - - -
Mercury 3E-4E1 - 8.6E-5c M -
Selenium 5E-3c H - - -
Silver 5E-3c L - - -
Organic 
2·Sutanone 6E·1c L 2.9E-1c L -
Toluene 2E-1c M 1.1E-1c M -

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

A = Human carcinogen. 
o = Not classifiable as to human carcinogenicity. 

C"foxicological parameter values from IRIS electronic database (EPA 2003). 
lTroxicological parameter values from NMED December 2000. 
eToxlcological parameter values from HEAST (EPA 1997a). 
ASS = Gastrointestinal absorption coefficient. 
coe = Constituent of concern. 
OSS :::: Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
HEA8T :: Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System. 
mg/kg-d :::: Milligram(s) per kilogram day. 
mg/kg-d-1 ;;: Per milligram per kilogram day. 
NMED = New Mexico Environment Department. 
RfDinh == Inhalation chronic reference dose. 
RfOo = Oral chroniC reference dose. 
SFinh = Inhalation slope factor. 
SF 0 = Oral slope factor. 

:: Information not available. 

SFinh 
(mglkg-d)-1 

1.SE+1c 
-
-
-
-

-
-

Cancer 
Classb ASS 

A O.03d 

D 0.10 
0 O.01d 
D O.01d 
0 O.01d 

D O.1d 
D O.1d 

~ 
l:; 

~ 
r.t:l 

~ 
d 
~ 
'0 
r./1 
CI:l 
CI:l 

~ 
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o .... 
Vl 
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Table 10 
Toxicological Parameter Values for DSS Site 1015 Radiological COCs 

Obtained from RESRAD Risk Coefficientsa 

SFo SFinh SFev 
COC (lIpCi) (1JpCi) (g!pCi-yr) Cancer Classb 

U-238 6.20E-11 1.20E-08 6.60E-08 A 

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

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

V1.6.2 Risk Characterization 

Table 11 shows an HI of 0.02 for the DSS Site 1015 nonradiological COGs and an estimated 
excess cancer risk of 3E-6 for the designated industrial land-use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
for nonradiological COCs. Table 12 shows an HI of 0.02 and an estimated excess cancer risk 
of 3E-6 for the DSS Site 1015 associated background constituents under the designated 
industrial land-use scenario. 

For the radiological COC, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated for an individual on the site, 
which resulted in an incremental TEDE of 104E-2 millirem (mrem)/year (yr). In accordance with 
EPA guidance found in Office of Solid Waste and Emergency Response (OSWER) Directive 
No. 920004-18 (EPA 1997b), an incremental TEDE of 15 mrem/yr is used for the probable land­
use scenario (industrial in this case); the calculated dose value for DSS Site 1015 for the 
industrial land use is well below this guideline. The estimated excess cancer risk is 204E-9. 

For the nonradiological COCs under the residential land-use scenario the HI is 0.23 with an 
estimated excess cancer risk of 1 E-5 for the designated residential land-use scenario 
(Table 11). The numbers in the table include exposure from soil ingestion, dermal contact, and 
dust 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 12 shows an HI of 0.20 and an 
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Table 11 
Risk Assessment Values for DSS Site 1015 Nonradiological COCs 

Maximum Industrial Land-Use 
Concentration Scenarioa 

(All Samples) Hazard 
cac (mg/kg) Index 

Inorganic 
Arsenic 4.9 0.02 
Cyanide 0.068b 0.00 
Mercury 0.047 J 0.00 
Selenium 0.36J 0.00 
Silver 0.247 J 0.00 
Organic 
2-Butanone 0.016 0.00 
Toluene 0.0096 0.00 

Total 0.02 

aEPA 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. 

= Information not available. 

Table 12 

Cancer 
Risk 

3E-6 
-
-
-
-

-
-

3E-6 

Residential Land-Use 
Scenarioa 

Hazard Cancer 
Index Risk 

0.23 1E-5 
0.00 -
0.00 -
0.00 -
0.00 -

0.00 -
0.00 -
0.23 1E-S 

Risk Assessment Values for DSS Site 1015 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard 
cac (mg/kg) Index 

Arsenic 4.4 0.02 
Cyanide NC -
Mercury <0.1 -
Selenium <1 -
Silver <1 -

Total 0.02 

aOinwiddie September 1997. Southwest Area Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not quantified. 
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Cancer 
Risk 
3E-6 

-
-
-
-

3E-6 

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.20 1E-5 

- -
- -
- -
- -

0.20 1E-S 
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estimated excess cancer risk of 1:E-5 for the DSS Site 1015 associated background 
constituents under the residential land-use scenario. 

3/10/2004 

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
3.5E-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 1015 for the residential land-use scenario is well below 
this guideline. Consequently, DSS Site 1015 is eligible for unrestricted radiological release as 
the residential land-use scenario resulted in an incremental TEDE of less than 75 mrernlyr to 
the on-site receptor. The estimated excess cancer risk is 3.7E-7. The excess cancer risk from 
the nonradiological and radiological COGs should be summed to provide risk estimates for 
persons exposed to both types of carcinogenic contaminants, as noted in OSWER Directive 
No. 9200.4-18, "Establishment of Cleanup Levels for GERCLA Sites with Radioactive 
Contamination" (EPA 1997b). This summation is tabulated in Section V1.9, "Summary." 

VL7 Step 6. Comparison of Risk Values to Numerical Guidelines 

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

For the non radiological GOCs under the industrial land-use scenario, the HI is 0.02 (lower than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The excess cancer risk is 
3E-6. NMED gUidance states that cumulative excess lifetime cancer risk must be less than 
1 E-5 (8earzi 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 GOCs for both the industrial and residential land­
use scenarios. The incremental risk is determined by subtracting risk associated with 
background from potential COG risk. These numbers are not rounded before the difference is 
determined and therefore may appear to be inconsistent with numbers presented in tables and 
within the text. For conservatism, the background constituents that do not have quantified 
background screening concentrations are assumed to have a hazard quotient (HQ) of 0.00. 
The incremental HI is 0.00 and the estimated incremental cancer risk is 3.47E-7 for the 
industrial land-use scenario. These incremental risk calculations indicate insignificant risk to 
human health from nonradiological GOGs considering an industrial land-use scenario. 

For the radiological GOGs under the industrial land-use scenario, the incremental TEDE is 
1.4E-2 mrem/yr, which is significantly lower than EPA's numerical guideline of 15 mrem/yr. The 
incremental estimated excess cancer risk is 2.4E-9. 

For the nonradiological COGs under the residential land-use scenario, the calculated HI is 0.23, 
which is below the numerical guidance. The excess cancer risk is 1 E-5. 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 slightly above the suggested acceptable risk 
value. The incremental HI is 0.03 and the estimated incremental cancer risk is 1 .29E-6 for the 
residential land-use scenario. These incremental risk calculations indicate insignificant risk to 
human health from non radiological GOGs, considering a residential land-use scenario. 
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The incremental TEDE from the radiological components for the residential land-use scenario is 
3.5E-2 mrem/yr, which is significantly lower than the numerical guideline of 75 mrern/yr 
suggested in the SNUNM "RESRAD Input Parameter Assumptions and Justification" (SNUNM 
February 1998). The estimated excess cancer risk is 3.7E-7. 

VI.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1015 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 FI P (SNUNM November 2001). The DaOs 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 DQOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
data quality for the risk assessment at DSS Site 1015. 

Because of the location, history, 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 9 shows the uncertainties (confidence levels) in nonradiological toxicological parameter 
values. There is a mixture of estimated values and values from the IRIS (EPA 2003), HEAST 
(EPA 1997a), and the Technical Background Document for Development of Soil Screening 
Levels (NMED December 2000). Where values are not provided, information is not available 
from the HEAST (EPA 1997a), IRIS (EPA 2003), Technical Background Document for 
Development of Soil Screening Levels (NMED December 2000), the Risk Assessment 
Information System (ORNL 2003) or the EPA regions (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 COCs are within the acceptable range for human 
health under the industrial land-use scenario compared to established numerical guidance. 

For the radiological COCs, the conclusion of the risk assessment is that potential effects on 
human health for both industrial and residential land-use scenarios are within guidelines 
and represent only a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population (NCRP 1987). 
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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 1015 contains identified COCs consisting of some 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 inhalation for chemical COCs and soil ingestion, dust 
inhalation, and direct gamma exposure for radionuclides. The same exposure pathways were 
applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COGs show that for the industrial land-use scenario the HI (0.02) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk 
is 3E-6. Thus, excess cancer risk is also below the acceptable risk value provided by the 
NMED for an industrial land-use scenario (Bearzi January 2001). The incremental HI is 0.00 
and the incremental excess cancer risk is 3.14E-7 for the industrial land-use scenario. 
Incremental risk calculations indicate insignificant risk to human health for the industrial land­
use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
non radiological GOGs show that for the residential land-use scenario the HI (0.23) is also below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 1 E-5. 
Thus, excess cancer risk is slightly above the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001). The incremental HI is 0.03 and the 
incremental excess cancer risk is 1.29E-6 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 
less than EPA guidance values. The estimated TEDE is 1.4E-2 mrem/yr for the industrial land­
use scenario, which is much lower than the EPA's numerical guidance of 15 mrem/yr (EPA 
1997b). The corresponding incremental estimated cancer risk value is 2.4E-9 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 3.5E-2 mrem/yr with an associated 
risk of 3.7E-7. The guideline for this scenario is 75 mrem/yr (SNUNM February 1998). 
Therefore, DSS Site 1015 is eligible for unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 13. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of this risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 
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Table 13 
Summation of Radiological and Nonradiological Risks from 

DSS Site 1015, Former MO 231-234 Septic System Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 3.14E-7 2.4E-9 3.1E-7 
Residential 1.29E-6 3.7E-7 1.7E-6 

DSS = Drain and Septic Systems. 

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 1015. A component of the NMED Risk­
Based Decision Tree (NMED March 1998) is to conduct an ecological 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. Initial components of NMED's decision tree (a discussion of DaDs, data 
assessment, and evaluations of bioaccumulation as well as fate and transport potential) are 
addressed in previous sections of this report. Following the completion of the scoping 
assessment, a determination is made as to whether a more detailed examination of potential 
ecological risk is necessary. If deemed necessary, the scoping assessment proceeds to a risk 
assessment whereby a more quantitative estimate of ecological risk is conducted. Although 
this assessment is conservative in the estimation of ecological risks, ecological relevance and 
professional judgment are also used as recommended by the EPA (1998) to ensure that 
predicted exposures of selected ecological receptors reflect those reasonably expected to occur 
at the site. 

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 and a comparison of maximum detected concentrations to 
background concentrations, examination of bioaccumulation potential, and fate and transport 
potential. A scoping risk-management decision (Section VII.2.4) involves summarizing the 
scoping results and determining whether further examination of potential ecological impacts is 
necessary. 

VII.2.1 Data Assessment 

As indicated in Section IV (Tables 5 and 7), constituents in soil within the 0- to 5-foot depth 
interval that were identified as COPECs for this site were as follows: 

• Cyanide 
• Mercury 
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• Selenium 
• ,Silver 
• 2-Butanone 
• Toluene 

V11.2.2 Bioaccumulation 

Among the COPECs listed in Section VII.2.1 , the following were considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 5 and 7): 

.' Mercury 
• Selenium 

3/10/2004 

However, it should be noted that as directed by the NMED (March 199B), bioaccumulation for 
inorganic constituents is assessed exclusively based upon maximum reported bioconcentration 
factors (BCFs) for aquatic species. Because only aquatic BCFs are used to evaluate the 
bioaccumulation potential for metals, bioaccumulation in terrestrial species is likely to be 
overpredicted. 

VII.2.3 Fate and Transport Potential 

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

VII.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it was concluded that 
complete ecological pathways may be associated with this site and that COPECs also exist at 
the site. As a consequence,) a detailed ecological risk assessment was deemed necessary to 
predict the potential level of ecological risk associated with the site. 

VII.3 Risk Assessment 

As concluded in Section VII.2.4, both complete ecological pathways and COPECs are 
associated with this site. The ecological risk assessment performed for the site involves a 
quantitative estimate of current ecological risks using exposure models in association with 
exposure parameters and toxicity information obtained from the literature. The estimation of 
potential ecological risks is conservative to ensure that ecological risks are not underpredicted. 
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Components within the risk assessment include the following: 

V11.3.1 

• Problem Formulation-sets the stage for the evaluation of potential exposure and 
risk. 

• Exposure Estimation-provides a quantitative estimate of potential exposure. 

• Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of 
COPECs to specific receptors. 

• Risk Characterization-characterizes the ecological risk associated with exposure 
of the receptors to environmental media at the site. 

• Uncertainty Assessment-cliscusses uncertainties associated with the estimation 
of exposure and risk. 

• Risk Interpretation-evaluates ecological risk in terms of HQs and ecological 
significance. 

• Risk Assessment Scientific/Management Decision Point-presents the decision to 
risk managers based upon the results of the risk assessment. 

Problem Formulation 

Problem formulation is the initial stage of the risk assessment that provides the introduction to 
the risk evaluation process. Components that are addressed in this section include a 
discussion of ecological pathways and the ecological setting, identification of COPECs, and 
selection of ecqlogical receptors. The conceptual model, ecological food webs, and ecological 
endpoints (other components commonly addressed in an ecological risk assessment) are 
presented in "Predictive Ecological Risk Assessment Methodology, Environmental Restoration 
Program, Sandia National Laboratories, New Mexico" (IT July 1998) and are not duplicated 
here. 

VI/.3.1.1 Ecological Pathways and Setting 

DSS Site 1015 is less than 1 acre in size and located underneath a paved area. No threatened 
or endangered species are known to occur at this site (IT February 1995), and no surface-water 
bodies, seeps, or springs are associated with the site. 

Although the site is currently paved, it was assumed that complete ecological pathways may 
exist at this site through the exposure of plants and wildlife to COPECs in the soil at this site. It 
is assumed that direct uptake of COPECs from soil is the major route of exposure for plants 
and that exposure of plants to wind-blown soil is minor. Exposure modeling for the wildlife 
receptors is limited to the food and soil ingestion pathways and external radiation. Because of 
the lack of surface water at this site, exposure to COPECs through the ingestion of surface 
water is considered insignificant. Inhalation and dermal contact also are considered 
insignificant pathways with respect to ingestion (Sample and Suter 1994). Groundwater is not 
expected to be affected by COCs at this site. 
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VII. 3. 1.2 COPECs 

Discharge of waste water from the septic system of the former MO 231-234 complex is the 
primary source of COPECs at DSS Site 1015. COPECs identified for this site are listed in 
Section VII.2 and include both inorganic and organic constituents. The analytes were screened 
against background concentrations and those that exceeded the approved SNUNM 
background screening levels (Dinwiddie September 1997) for the area were considered to be 
COPECs. All organic analytes detected and all inorganic analytes with uncertain background 
concentrations were retained as COPECs. Inorganic constituents that are essential nutrients, 
such as iron, magnesium, calcium, potassium, and sodium, were not included in this risk 
assessment as set forth by the EPA (1989). In order to provide conservatism, this ecological 
risk assessment was based upon the maximum soil concentrations of the COPECs measured 
in the upper 5 feet of soil at this site. Tables 5 and 7 present maximum concentrations for the 
COPECs. 

VII. 3. 1.3 Ecological Receptors 

A nonspecific perennial plant was selected as the receptor to represent plant species at the site 
(IT July 1998). Vascular plants are the principal primary producers at the site and are key to 
the diversity and productivity of the wildlife community associated with the site. The deer 
mouse (Peromyscus maniculatus) and the burrowing owl (Speotyto cunicu/aria) were used to 
represent wildlife use. Because of its opportunistic food habits, the deer mouse was used to 
represent a mammalian herbivore, omnivore, and insectivore. The burrowing owl was selected 
to represent a top predator at this site. The burrowing owl is present at SNUNM and is 
designated a species of management concern by the U.S. Fish and Wildlife Service in 
Region 2, which includes the state of New Mexico (USFWS September 1995). 

VII.3.2 Exposure Estimation 

For nonradiological COPECs, direct uptake from the soil was considered the only significant 
route of exposure for terrestrial plants. Exposure modeling for the wildlife receptors was limited 
to food and soil ingestion pathways. Inhalation and dermal contact were considered 
insignificant pathways with respect to ingestion (Sample and Suter 1994). Drinking water was 
also considered an insignificant pathway because of the lack of surface water at this site. The 
deer mouse was modeled under three dietary regimes: as an herbivore (100 percent of its diet 
as plant material), as an omnivore (50 percent of its diet as plants and 50 percent as soil 
invertebrates), and as an insectivore (100 percent of its diet as soil invertebrates). The 
burrowing owl was modeled as a strict predator on small mammals (100 percent of its diet as 
deer mice). Because the exposure in the burrowing owl from a diet consisting of equal parts of 
herbivorous, omnivorous, and insectivorous mice would be equivalent to the exposure 
consisting of only omnivorous mice, the diet of the burrowing owl was modeled with intake of 
omnivorous mice only. Both species were modeled with soil ingestion compriSing 2 percent of 
the total dietary intake. Table 14 presents the species-specific factors used in modeling 
exposures in the wildlife receptors. Justification for use of the factors presented in this table is 
described in the ecological risk assessment methodology document (IT July 1998). 

Although home range is also included in this table, exposures for this risk assessment were 
modeled using an area use factor of 1.0, implying that all food items and soil ingested come 

AU3-041WP/SNL04:rs5471.doc C-29 840858.01 03110/04 8:50 AM 



~ 
~ 
~ z 
~ 

~ 
~ 

() , 
w 
o 

~ 
&l 
9 
0 

~ 

~ 
Cl> 

g'J 
> s:: 

Table 14 
Exposure Factors for Ecological Receptors at 055 Site 1015 

Food Intake 
Trophic Body Weight Rate 

Receptor Species Class/Order Level (kg)a (kg/day)b Dietary CompositionC 

Deer Mouse Mammalia! Herbivore 2.39E-2d 3.72E-3 Plants: 100% 
(Peromyscus Rodentia (+ Soil at 2% of intake) 
maniculatus) 
Deer Mouse Mammalia! Omnivore 2.39E-2d 3.72E-3 Plants: 50% 
(Peromyscus Rodentia Invertebrates: 50% 
maniculatus) (+ Soil at 2% of intake) 

Deer Mouse Mammalia! Insectivore 2.39E-2d 3.72E-3 Invertebrates: 100% 
(Peromyscus Rodentia (+ Soil at 2% of intake) 
maniculatus) 
Burrowing Owl Aves/ Carnivore 1.55E-1f 1.73E-2 Rodents: 100% 
(Speotyto cunicularia) Strigiformes (+ Soil at 2% of intake) 

aBody weights are in kg wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day. 
CDietary compositions are generalized for modeling purposes. Default soil intake value of 2 percent of food intake. 
dSilva and Downing 1995. 
eEPA 1993, based upon the average home range measured in semiarid shrubland in Idaho. 
fDunning 1993. 
9Haug et a!. 1993. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
kg = Kilogram(s). 

Home Range 
(acres) 
2.7E-1e 

2.7E-1e 

2.7E-1e 

3.5E+19 
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from the site being investigated. The maximum COPEC concentrations measured in the upper 
5 feet of soil were used to conservatively estimate potential exposures and risks to plants and 
wildlife at this site. 

Table 15 provides the transfer factors used in modeling the concentrations of COPECs through 
the food chain. Table 16 presents maximum concentrations in soil and derived concentrations 
in tissues of the various food chain elements that are used to model dietary exposures for each 
of the wildlife receptors. 

V11.3.3 Ecological Effects Evaluation 

Table 17 shows benchmark toxicity values for the plant and wildlife receptors. For plants, the 
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level 
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect 
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Sufficient 
toxicity information was not available to estimate the LOAELs or NOAELs for some COPECs. 

V11.3.4 Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures were compared to plant and 
wildlife benchmark values, respectively. Table 18 presents the results of these comparisons. 
HOs are used to quantify the comparison with benchmarks for plant and wildlife exposure. 

None of the HOs for this site exceed unity. Because of a lack of sufficient toxicity information, 
an HO for plants could not be determined for cyanide and 2-butanone, and HOs for the 
burrowing owl could not be determined for cyanide, silver, 2-butanone, and toluene. As 
directed by the NMED, His were calculated for each of the receptors (the HI is the sum of 
chemical-specific HOs for all pathways for a given receptor). None of the His exceed unity, with 
a maximum HI of 0.68 for the burrowing owl. 

VII.3.5 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at DSS 
Site 1015. These uncertainties result from assumptions used in calculating risk that could 
overestimate or underestimate true risk presented at the site. For this risk assessment, 
assumptions are made that are more likely to overestimate exposures and risk rather than to 
underestimate them. These conservative assumptions are used to be more protective of the 
ecological resources potentially affected by the site. Conservatisms incorporated into this risk 
assessment include the use of maximum analyte concentrations measured in soil to evaluate 
risk, the use of wildlife toxicity benchmarks based upon NOAEL values, and the incorporation of 
strict herbivorous and strict insectivorous diets for predicting the extreme HO values for the 
deer mouse. Each of these uncertainties, which are consistent among each of the site-specific 
ecological risk assessments, is discussed in greater detail in the uncertainty section of the 
ecological risk assessment methodology document for the SNUNM ER Program (IT July 1998). 

Because no HOs greater than unity were predicted and because these HOs are based upon 
conservative estimates of exposure and toxicity, the potential for ecological risks at DSS 
Site 1015 is expected to be very low. 
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Table 15 
Transfer Factors Used in Exposure Models for COPECs at DSS Site 1015 

Soil-to-Plant Soil-to-I nverteb rate Food-to-Muscle 
COPEC Transfer Factor Transfer Factor Transfer Factor 

Inorganic 
Cyanide O.OE+oa O.OE+oa O.OE+oa 
Mercury 1.0E+Ob 1.0E+OC 2.5E~1d 

Selenium 5.0E-1b 1.0E+Oc 1.0E-1b 
Silver 1.0E+Ob 2.SE-1e 5.0E-3b 

Organic' 
2-Butanone 2.6E+1 1.4E+ 1 3.7E-8 
Toluene 1.0E+O 1.8E+1 1.3E-S 

aNo data found for food chain transfers of cyanide; however, because of its high metabolic activity, 
cyanide is assumed not to transfer in the food chain. 
bNCRP January 1989. 
cDefault value. 
dBaes et al. 1984. 
eStafford et al. 1991. 
'Soil-to-plant and food-to-muscle transfer factors from equations developed in Travis and Arms (1988). 
Soil-to-invertebrate transfer factors from equations developed in Connell and Markwell (1990). All three 
equations based upon relationship of the transfer factor to the Log Kow value of compound. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 10). 
NCRP = National Council on Radiation Protection and Measurements. 
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Table 16 
Media Concentrationsa for COPECs at DSS Site 1015 

Soil Plant Soil Deer Mouse 
COPEC (Maximum)a FOliageb Invertebrateb Tissuesc 

Inorganic 
Cyanide 6.6E-2d O.OE+O O.OE+O O.OE+O 
Mercury 4.7E-2e 4.7E-2 4.7E-2 3.8E-2 
Selenium 1.SE-1d 7.SE-2 1.SE-1 3.6E-2 
Silver 2.1E-2 2.1E-2 5.1E-3 2.1E-4 

Oraanic 
2-Butanone 1.2E-2 3.2E-1 1.6E-1 2.8E-8 
Toluene 1.SE-3 1.SE-3 2.7E-2 S.7E-8 

aln milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration 
measurements are assumed to have been based upon dry weight. Values have been rounded to two 
significant digits after calculation. 
bProduct of the soil concentration and the corresponding transfer factor. 
cBased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in 
food and soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 
3.125 (EPA 1993). 
dAnalyte not detected. Maximum concentration is one-half the detection limit. 
eEstimated value. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
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Table 17 
Toxicity Benchmarks for Ecological Receptors at ess Site 1015 

Plant 
COPEC Benchmarka,b 

Inorganlcs 
C_yanide -
Mercury (organic) 0.3 
Mercury (inorganic) 0.3 
Selenium 1 
Silver 2 
Organic 
2-Butanone -

Joluene ____ ~ __ 200 

aln mg/kg soil dry weight. 
bEfroymson et al. 1997. 

Mammalian NOAELs 
Test 

Mammalian Species 
Test Speciesc,d NOAELd,e 

rath 68.7 
rat 0.032 

mouse 13.2 
rat 0.2 
rat 17.8i 

rat 1,771 
mouse 26 

Deer 
Mouse Avian 

NOAELe,f Test Speclesd 

126 -
0.063 mallard 
14.0 Japanese quail 

0.391 screech owl 
34.8 -

3,464 -
27.5 -

Avian NOAELs 

Test Species 
NOAELd,e 

-
0.0064 
0.45 
0.44 
-

-
-

CBody weights (in kg) for the NOAEL conversion are as follows: lab mouse, 0.030; lab rat, 0.350 (except where noted). 
dSample et a!. 1996, except where noted. 
eln mg/kg body weight per day. 

Burrowing 
Owl 

NOAELe,g 

-
0.0064 

0.45 
0.44 

-

-
-

'Based upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kg and a mammalian 
scaling factor of 0.25. 
gBased upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 
hBody weight: 0.273 kg. 
iBased upon a rat lowest-observed-adverse-effect level of 89 mg/kg/day (EPA 2003) and an uncertainty factor of 0.2. 
COPEC == Constituent of potential ecological concern. 
DSS == Drain and Septic Systems. 
kg = Kilogram(s). 
mg/kg == Milligram(s) per kilogram. 
mg/kg/day = Milligram(s) per kilogram per day. 
NOAEL = No-observed-adverse-effect level. 

= Insufficient toxicity data. 
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Table 18 ! HQs for Ecological Receptors at DSS Site 1015 
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COPEC 
Inorganic 
Cyanide 
Mercury (organic) 
Mercury (inorganic) 
Selenium 
Silver 
Organic 
2-Butanone 
Toluene 

Hia 

Plant HQ 

-
1.6E-1 
1.6E-1 
1.SE-1 
1.0E-2 

-
7.5E·6 

3.2E-1 

o Note: Bold text indicates the HO or HI exceeds unity. 
~ aThe HI is the sum of individual HOs. 

COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
HI = Hazard index. 
HO = Hazard quotient. 

Deer Mouse 
HQ 

(Herbivorous) 

1.6E-6 
1.2E-1 
5.3E-4 
3.1 E-2 
9.6E·5 

1.4E·5 
8.6E-6 

1.5E-1 

= Insufficient toxicity data available for risk estimation purposes. 
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Deer Mouse Deer Mouse 
HQ HQ Burrowing Owl 

(Omnivorous) (Insectivorous) HQ 

1.6E-6 1.6E-6 -
1.2E-1 1.2E-1 6.7E-1 
5.3E-4 5.3E-4 9.5E-3 
4.6E-2 6.1 E-2 9.9E-3 
S.9E-5 2.SE-5 -

1.1 E-S 7.3E-5 -
8.1 E-5 1.SE-4 -

1.7E-1 ~ __ 1.~E:1~_ J ____ 6,8E-1 
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VIL3.6 Risk Interpretation 

Ecological risks associated with DSS Site 1015 were estimated through a risk assessment that 
incorporated site-specific information when available. All HQ and HI values predicted for the 
COPECs at this site were found to be less than unity. Analysis of the uncertainties associated 
with these predicted values indicate that they are more likely to overestimate actual risk rather 
than underestimate it. Further, it should be noted that this assessment is based on the 
assumption of complete ecological pathways; however the site is currently paved, making the 
existence of such pathway unlikely. Based upon this final analysis, the potential for ecological 
risks associated with DSS Site 1015 is expected to be very low. 

VII.3.7 Risk Assessment Scientific/Management Decision Point 

After potential ecological risks associated with the site have been assessed, a decision is made 
regarding whether the site should be recommended for NFA or whether additional data should 
be collected to assess actual ecological risk at the site more thoroughly. With respect to this 
site, ecological risks are predicted to be very low. The scientific/management decision is to 
recommend this site for NFA. 
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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

3/1012004 

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 al. September 1995); Workbook: Future Use Management Area 1 (DOE et a/. 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 (non radiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil only constituents only) soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

ground surfaces 

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 radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAP 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/resradlhome21 or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (Le., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDEJ [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 (COGs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the GOGs 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-S for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (Le., the HI) for the toxicity resulting from the 
GOGs 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 

AU3-04JWP/SNL04:rs5471.doc G-46 840858.01 03110/048:50 AM 



RISK ASSESSMENT FOR DSS SITE 1015 3/10/2004 

where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soiVday) 
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: 

Cs *IR*EF*ED*%For hEF) 
I =--------------~~~~~ 

s BW *AT 

Is = Intake of contaminant from soil inhalation (mg/kg-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 * CF * SA * AF * ABS * EF * ED D =~s ____________________ __ 

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 

3/1012004 

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 [L}) 
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) 

IRi = 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 1 x1 0.5 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 
Exposure Frequency (day/yr) 2S0a,b 52 wklyr)a,b 350a,b 
Exposure Duration Jyr) 25a,b,c 30a,b,c 30a,b,c 

70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,5S0a,b 25,550a,b 25,550 a,b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,12S a,b 10,950a,b 10,950 a,b 

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

Ingestion Rate (mg/day) 1ooa,b 200 Childa,b 200 Childa,b 
100 Adulta,b 100 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3/day) 20a,b 30 Adulta 20 Adulta 

Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1,36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 

Skin Adherence Factor (mg/cm2) 0.2a 0.07 Adulta 0.07 Adulta 

Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day) 3,300a 5,700 Adulta 5,700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED 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 Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Weekes}. 
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/day for 
Exposure Frequency 250 day/Yr 4 hr/wk for 52 wklyr 
EXQosure Duration (yr) 25a,b 30a,b 

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

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,950d 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 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kglyr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance 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 = Week(s). 
yr = Year(s). 
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