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Summary of Data Used for NFA Justification 
Soil samples were analyzed at on- and off-site laboratories for VQGs, SVOCs, PCBs, HE compounds, 
metals, cyanide, gross alpha/bela activity, and radionuclides by gamma spectroscopy. 
There were VOCs detected at the 19 sites, SVOCs were detected at 15 of the sites. PCBs were detected at 
9 sites, and cyanide was identified at 14 of the sites. HE compounds were detected at one of the sites 
(AOe 1113). 
Barium was detected at concentrations above the background value at six sites. Chromium and arsenic 
were detected at concentrations above background values at five siles. Silver was detected at concentra
tions above the background value at three siles, lead was detected above the background value at two 
sites, and mercury was detected above the background value at one site. No other metals were detected 
above background concentrations. 
Uranium-235 was detected at an activity slightly above the background activity at 5 of the 19 sites and, 
althou9h not detected, the MOA for U-235 exceeded the background activity at 14 sites and the MOA for 
U-238 exceeded the background activity at one site. Gross alpha activity was slightly above background 
activity at five of the 19 sites, and gross beta activity was above the background activity at one site. 
All confirmatory soil sample analytical results for each site were used for characterizing that site, for 
performing the risk screening assessment. and as jus tification for the NFA proposal for the site. 

Recommended Future Land Use 
Industrial land use was established for these 19 AOC sites. 

Results of Risk AnalysiS 
Risk assessment results for industrial and residential land-use scenarios are calculated per NMED risk 
assessment guidance as presented in "Supplemental Risk Document Supporting Class 3 Perm it 
Modification Process." 
Because GOGs were present in concentrations greater than background-screening levels or because 
constituents were present that did not have background-screening numbers, It was necessary to perform 
risk assessments for these all of these AOCs. The risk assessment analysis evaluated the potential for 
adverse health effects for industrial and residential land-use scenarios. 
The maximum concentration value for lead was 22.2 J mg/kg atAOC 1081 and 11.9 mg/kg atAOG 1087: 
these exceed the background value of 11.8 mg/kg. The EPA intentionally does not provide any human 
health toxicological data on lead; therefore, no risk parameter values could be calculated. The NMED 
guidance for lead screening concentrations for construction and industrial land-use scenarios are 750 and 
1,500 mg/kg, respectively. The EPA screening guidance value for a residential land-use scenario is 400 
mg/kg. The maximum concentration for lead at these two sites are less than all the screening values; 
therefore, lead was eliminated from further consideration)n the human health risk assessment for each 
site. 
The non-radiological total human hea lth His for 18 of the 19 AOCs are below NMED guidelines for a 
residential land-use scenario. ' 
For fou r sites, the lotal estimated excess cancer risks are at or slightly above the residential land-use 
scenario guideline. However, the incremental exce:>s cancer risk values for these four sites are below the 
NMED residential land-use scenario guideline. 
For one of the 19 siles (AOC 1081), the total HI and the estimated excess cancer risk are above the 
NMED guidelines for the residential land-use scenario due to elevated levels of arsenic and silver. 
However, the total HI and estimated excess cancer risk values are below the NMED guidelines for the 
industrial land-use scenario. 
The total human health TEDEs for industrial land-use scenarios ranged from 0.001 to 0.46 mremlyr, all of 
which are substantially below the EPA numerical guideline of 15 mrem/yr. The total human health TEDEs 
for residential land-use scenarios ranged from 0.0052 to 0.12 mremlyr, all of which are substantially 
below the EPA numerical guideline of 75 mrem/yr. Therefore, these AOCs are eligible for unrestricted 
radiological release. 
Using the SNl predictive ecological risk and scoping assessment methodologies, it was concluded that a 
complete ecological pathway for each of 18 of the sites was not associated with the respective COPEls 
for that site. Thus, a more detailed ecological risk assessment to predict the level of risk was not deemed 
necessary for these sites. 
Ecological risks associated with AOe 1084 were predicted incorporating potential receptors and 
site-specific COPECs. The HQ values predicted were less than one, with the exception of barium. For 
barium, the contribution from background concentrations accounts for the majority (52%) of the HQ 
values. Therefore, ecological risks associated with this site are expected to be low. 
In conclusion, human health and ecological risks are acceptable for 18 sites for a residentialland*use 
scenario and for all 19 for an industria l land-use scenario per NMEO guidance. Thus, 18 of these sites 
are proposed for CAe without institutional controls, and one site (AOC 1081) is proposed for CAC with 
institutional controls. 

The total HIs and excess cancer risk values for the nonradiological COCs at the 19 AOCs are as follows: 

The total His and excess cancer risk values for the nonradiological COCs at the 19 AOes are as follows: 
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"Ma:ximum value e:xceeds NMED guidance for specified land·use scenario, therefore, incremenlal values are shown. 

For More Information Contact 
U.S. Department of Energy 
Sandia Site Office 
Environmental Restoration 
Mr. John Gould 
Telephone (505) 845-6089 

Sandia National laboratories 
Environmental Restoration Project 
Task Leader: Mike Sanders 
Telephone (505) 284-2478 



~.ItI. 

............ -
o ~':""~ .• ::'::: 

- - ,---..... . 
~ ......... ,.". 

Sandia 
National 
Laboratories 

,;;;;",-;:;--.:;... 

--~' ~ --.......... - --
_ .. ~~ ~---lU 

. ..... .l. . •• 

·....:.-;: 0 0 --'-

O" .. • .. ~ 

---- - 1 
I 

i _ __ ___ ----i 

... -..... -' _ __._ ..... _'K_ 
E;;::,';" ..... .. _ ...... -.. " ........ "" ..... - .......... ,,-

... ~, 

-

--- "- ~ '.~~. -- .--:--

-......... -... -..... -.. ' 
~ ~:.-::::: ... 

........ -._-_ ..... . __ .'"'-.-..... -

,~.::-.!:.:-,: .. ::;;::~~.;;;. 
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For More Information Contact 

Three-loot long Geoprobe soil sampling device used to colleCt soil samples. 
U.S. Department of Energy 
Sandia Site Office 
Environmental Restoration 
Mr. John Gould 
Telephone (505) 845-6089 

Sandia National Laboratories 
Environmental Restoralion Project 
Task Leader: Mike Sanders 
Telephone (505) 284-2478 
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Drain and septic system site histories for the 19 AOCs are as follows: 
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Drain and Septic Systems - Areas of Concern (AOCs) 
276, 1004, 1031, 1034, 1035, 1036, 1052, 1078, 1079, 1080, 1081, 
1084, 1087, 1092, 1098, 1102, 1104, 1113, and 1120 (Poster 112) 

Depth to Groundwater 
Depth to groundwater at these 19 AOCs is as follows: 
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Investigations 
A backhoe was used to positively locale buried components (drainfield drain lines, drywells) for place
ment of soil vapor samplers, and soil borings. 
Ten of the 19 ACes were selected by NMED for passive soil-vapor sampling to screen for VOCs; no sig
nificant VaG contamination was identified al any of the ten sites. 
Soil samples were collected from directly beneath drainfield drain lines, seepage pits, and drywells to 
determine if COGs were released 10 the environment from drain system s. 
Four of the sites were selected by NMEO for active soil vapor sampling to screen for VOCs. Each of the 
active soil-vapor monitoring wells was 150 ft deep wi th vapor sampling ports at 5,20,70. 100. and 15Q..ft 
bgs. The vae concentrations were significantly lower than the 10 ppmv action level established by 
NMED. 

The years that site·specific characterization activit ies were conducted and soil sampling depths at each of 
these 19 AOC sites are as follows: 
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Sandia Site Office 
Environmenlal Restoration 
Mr. John Gould 
Telephone (505) 845-6089 

Sandia National Laboratories 
Environmental Restoration Project 
Task Leader: Mike Sanders 
Telephone (505) 284-2478 
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Technical Operating Procedure 
volatile organic compound 
year 

AU12'()4IWP/SNL04:r5616.doc ix 840857.03.01 12/03/049:26 AM 



This page intentionally left blank. 

AU12-lJ4IWP/SNL04:r5616.doc x 840857.03.01 12103/049:26 AM 



1.0 PROJECT BACKGROUND 

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

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

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

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

• Identify which systems would, or would not, need initial shallow investigation work 
as required by 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. The Former Building 829X Silver Recovery 
Sump had already been identified as SWMU 276 before the 1996 non-SWMU site list was 
generated, but it was later incorporated into the DSS project because it was physically similar to 
many other DSS seepage pit sites. A new site list containing a total of 121 individual DSS sites 
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was generated in 2000. Of these 121 sites, the NMED required environmental assessment 
work at a total of 61, including DSS Site 276. No characterization was required at the remaining 
60 sites because the sites either were found not to exist, were the responsibility of other non- . 
SNUNM organizations, were already designated as individual SWMUs, or were considered by 
the NMED to pose no threat to human health or the environment. Subsequent backhoe 
excavation at DSS Site 1091 confirmed that the system did not exist, which decreased the 
number of DSS sites requiring characterization to 60. Environmental characterization at DSS 
Site 276 followed the same procedures utilized at the other 60 DSS sites. 

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 
au 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 276: FORMER BUILDING 829X SILVER RECOVERY SUMP 

2.1 Summary 

The SNUNM ER Project conducted an assessment of DSS Site 276, the Former Building 829X 
Silver Recovery Sump. Environmental concern at this site is based upon the potential for the 
release of constituents of concern (COCs) in aqueous effluent possibly spilled inside the silver 
recovery sump. The assessment was conducted to determine whether environmental 
contamination was released to the environment via the silver recovery sump present at the site. 
This report provides documentation that the site was specifically characterized, that no 
significant releases of contaminants to the environment occurred via the former silver recovery 
sump, and that it does not pose a threat to human health or the environment under either the 
industrial or residential land-use scenarios. Building 829X was demolished in 1994, and the 
abandoned silver recovery sump was removed in September 1999 (SNUNM September 2004). 

Review and analysis of all relevant data for DSS Site 276 indicate that concentrations of COCs 
at this site were found to be below applicable risk assessment action levels. Thus, a 
determination of Corrective Action Complete (CAC) without controls (NMED April 2004) is 
recommended for DSS Site 276 based upon sampling data demonstrating that COCs released 
from the site into the environment pose an acceptable level of risk. 

2.2 Site Description and Operational History 

2.2.1 Site Description 

DSS Site 276 is located in SNUNM Technical Area (TA)-I on federally owned land controlled 
by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy. The site is 
near the northwest corner of TA-I, approximately 4,200 feet southeast of the Wyoming Gate 
entrance to KAFB (Figure 2.2.1-1). The abandoned sump was circular, approximately 6 feet in 
diameter, and 5.5 feet deep. Construction details are based upon engineering drawings 
(SNUNM April 1978), soil sampling following building demolition (IT April 1995), and site 
inspections. The system received discharges from former Building 829X, approximately 6 feet 
to the east (Figure 2.2.1-2). 

The surface geology at DSS Site 276 is characterized by a veneer of aeolian sediments 
underlain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the 
ancestral Rio Grande west of the site. These deposits extend to, and probably far below, the 
water table at this site. The alluvial fan materials originated in the Manzanita Mountains east of 
DSS Site 276, and 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). Because the site is now paved over, no vegetation exists 
in the surrounding area. 

The ground surface in the vicinity of the site is flat to very slightly sloping to the northeast. The 
closest major drainage is Tijeras Arroyo, located approximately 1.3 miles southeast of the site. 
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No perennial surface-water bodies are present in the vicinity of the site. Average annual rainfall 
in the SNLlNM and KAFB area, as measured at Albuquerque International Sunport, is 8.1 
inches (NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually all of the 
moisture subsequently undergoes evapotranspiration. The estimates of evapotranspiration 
rates for the KAFB area range from 95 to 99 percent of the annual rainfall (SNLlNM March 
1996). 

The site lies at an average elevation of approximately 5,410 feet above mean sea level 
(SNLlNM April 2003). Two water-bearing zones, a shallow groundwater system and the 
regional aquifer, underlie this site. Depth to the shallow groundwater system, which has a 
limited lateral extent and is present beneath the north-central portion of KAFB, is approximately 
265 feet below ground surface (bgs) at the site. The shallow groundwater system is not used as 
a water supply source. Depth to regional groundwater is approximately 555 feet bgs at the site. 
Both the City of Albuquerque and KAFB use the regional aquifer as a water supply source. 
Groundwater flow in the shallow system is to the southeast, while that in the regional aquifer is 
to the northwest beneath DSS Site 276 (SNLlNM May 2003). The nearest production wells to 
DSS Site 276 are KAFB-1, approximately 3,650 feet to the southwest, and KAFB-3, 
approximately 5,800 feet to the northwest. The nearest regional aquifer groundwater monitoring 
well is PGS-2, approximately 550 feet west of the site. 

2.2.2 Operational History 

Available information indicates that Building 829X was constructed in 1948 (SNLlNM September 
2004) and the silver recovery sump was added in 1978. The building was used either for office 
space or by the Graphics Arts Services Organization (IT April 1995). The sump contained two 
55-gallon, steel drums that collected effluent from a film-processing unit. The drums were 
periodically pumped out and the silver recovered from the solution. The sump bottom was 
unlined, and the drums rested on a layer of loose gravel approximately 6 inches in thickness (IT 
April 1995). The building was demolished in 1994, and the soil surrounding the building, under 
the septic line piping, and under the sump was sampled in December 1994 (IT April 1995). The 
metal culvert enclosing the abandoned sump and approximately 1.5 feet of underlying soil and 
gravel aggregate were removed, and the excavation was backfilled in September 1999 (IT 
January 2000). The sump location was surveyed for later relocation and sampling. The DSS 
site investigation was planned to be consistent with other DSS site investigations and to sample 
for possible COCs that may have been released during facility operations. 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 276 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 276 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 DSS Site 276. In December 1994, 
soil samples were collected from the area surrounding the former building, along the septic 
system drain line, and from the soil beneath the gravel on the bottom of the sump (Investigation 
1). In April and May 2002, a passive soil-vapor survey was conducted to determine whether 
areas of significant volatile organic compound (VOC) contamination were present in the soil 
around the sump (Investigation 2). In September 2004, subsurface soil samples were collected 
from one boring drilled through the center of, and beneath, the sump location (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 (SNLlNM October 1999) 
and FIP (SNLlNM November 2001) described in Chapter 1.0. These investigations are 
discussed in the following sections. 

3.2 Investigation 1-Silver Recovery Sump Soil Sampling 

On December 20, 1994, following the demolition of Building 829X, soil samples were collected 
from the area surrounding the former building, along the Building 892X septic system drain line, 
and from the soil beneath the gravel layer on the sump bottom. The primary goal of the sump 
sampling was to identify types and concentrations of potential contaminants, mainly silver, in the 
soil beneath the sump so that any necessary remedial activities could be planned. Four 
samples were collected from the sump at depths of 0 to 12 inches bgs. The sample locations 
are shown on Figure 2-1 in the report in Annex A. Three of the four samples were analyzed for 
silver only; the fourth sample was also analyzed for VOCs, semivolatile organic compounds 
(SVOCs), total metals, radionuclides by gamma spectroscopy, and tritium. Silver 
concentrations ranged from not detected in one sample up to 125 milligrams (mg)/kilogram in 
another (IT April 1995). A portion of the contamination assessment report (IT April 1995) 
presenting the activities and a summary of the analytical results is presented as 
Annex A. 

When the culvert was subsequently removed in September 1999, approximately 1.5 feet of soil 
and gravel aggregate underlying the sump were also removed and disposed of according to 
SNLlNM policy (IT January 2000). Because this soil was removed in 1999, the data have not 
been incorporated into the data tables or the risk assessment for this CAC proposal. The soil 
beneath the sump was resampled in September 2002 as described in Section 3.4 of this report. 

3.3 Investigation 2-Passive Soil-Vapor Sampling 

In April and May 2002, a passive soil-vapor survey was conducted in the area of the former 
Building 829X silver recovery sump. This survey was required at this site by NMED/HWB 
regulators and was conducted to determine whether significant VOC contamination was present 
in the soil at the site. 
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3.3.1 Passive Soil-Vapor Sampling Methodology 

A Gore-SorberTM (GS) passive soil-vapor survey is a qualitative screening procedure that can 
be used to identify many VOCs present in the vapor phase in soil. The technique is highly 
sensitive to organic vapors, and the result produces a qualitative measure of organic soil vapor 
chemistry over a two- to three-week period rather than at one point in time. 

Each GS soil-vapor sampler consists of a 1-foot-long, 0.25-inch diameter tube of waterproof, 
vapor-permeable fabric containing 40 mg of absorbent material. At each sampling location, a 
3-foot-deep by 1.5-inch-diameter borehole was drilled with the Geoprobe TM. A sample 
identification tag and location string were attached to the GS sampler and lowered into the open 
borehole to a depth of 1 to 2 feet bgs. The location string was attached to a numbered pin flag 
at the surface. A cork was placed in the borehole above the sampler as a seal, and the upper 
1 foot of the borehole, from the cork to the ground surface, was backfilled with site soil. 

The vapor samplers were left in the ground for approximately two weeks before retrieval. After 
retrieval, each sampler was individually placed into a pre-cleaned jar, sealed, and sent to 
W.L. Gore and Associates for analysis by thermal desorption and gas chromatography using a 
modified U.S. Environmental Protection Agency (EPA) Method 8260. Analytical results for the 
VOCs of interest are reported as mass (expressed in micrograms) of the individual VOCs 
absorbed by the sampler while it was in the ground (Gore June 2002). All samples were 
documented and handled in accordance with applicable SNUNM operating procedures. 

3.3.2 Soil-Vapor Survey Results and Conclusions 

A total of four GS passive soil-vapor samplers were placed in the silver recovery sump area of 
the site (Figure 2.2.1-2). Samplers were installed at the site on April 26, 2002, and were 
retrieved on May 10, 2002. Sample locations are designated by the same six-digit sample 
number both on Figure 2.2.1-2 and in the analytical results tables presented in Annex B. 

As shown in the analytical results tables in Annex B, the GS samplers were analyzed for a total 
of 30 individual or groups of VOCs, including trichloroethene, tetrachloroethene, cis- and trans
dichloroethene, and benzene/toluene/ethylbenzene/xylene. Low to trace-level (but quantifiable) 
amounts of 14 individual or groups ofVOCs were detected in the GS samplers installed at this 
site. The analytical results indicated there were no areas of significant VOC contamination at 
the site that would require additional characterization. 

3.4 Investigation 3-Soil Sampling 

On September 24, 2002, soil sampling was conducted in accordance with the rationale and 
procedures in the SAP (SNUNM October 1999) approved by the NMED. Soil samples were 
collected from one borehole drilled through, and beneath, the former sump location. The soil 
boring location is shown on Figure 2.2.1-2. Figure 3.4-1 shows the sump before removal, and 
Figure 3.4-2 shows soil sampling at the sump location following removal and backfilling. A 
summary of the borehole, sample depths, sample analyses, analytical methods, laboratories, 
and sample date is presented in Table 3.4-1. 
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Figure 3.4-1 

View of DSS Site 276, the Former Building 829X Sliver Recovery Sump on 
September 14, 1999, approximately two weeks before removal. The metal culvert is 

approximately 6 feet in diameter and 5.5 feet deep. View to the southwest. 

AU 12.04JWPiSNl04:r56 16.doc 3-3 840357.03.01 12103104 9:26 AM 





-
Figure 3.4-2 

Collecting soil samples with the Geoprobe 1M from the 
borehole drilled through the backfilled location of the sump at DSS Site 276, 

the Former Building 829X Silver Recovery Sump. View to the southwest. September 24, 2002 

" 
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Table 3.4-1 
Summary of Area Sampled, Analytical Methods, and Laboratories Used for 
DSS Site 276, Former Building 829X Silver Recovery Sump Soil Samples 

Top of Sampling 
Number of Intervals in Each 
Borehole Borehole Total Number of 

Sampling Area Locations (ft bgs) Soil Samples 
Silver Recovery 1 8, 13 2 +1 Duplicate 
Sump 

1 8, 13 2 +1 Duplicate 

1 8, 13 2 +1 Duplicate 

1 8, 13 2 +1 Duplicate 

1 8, 13 2 +1 Duplicate 

1 8, 13 2 +1 Duplicate 

1 8, 13 2 +1 Duplicate 

1 8, 13 2 +1 Duplicate 

1 8, 13 2 +1 Duplicate 

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

Analytical Parameters and 
EPA Methods· Analytical Laboratory 

VOCs GEL 
EPA Method 8260 
SVOCs GEL 
EPA Method 8270 
PCBs GEL 
EPA Method 8082 
HE Compounds GEL 
EPA Method 8330 
RCRAMetais GEL 
EPA Methods 6000/7000 
Hexavalent Chromium GEL 
EPA Method 7196A 
Total Cyanide GEL 
EPA Method 9012A 
Gamma Spectroscopy RPSD 
EPA Method 901.1 
Gross Alpha/Beta Activity GEL 
EPA Method 900.0 

Date Samples Collected 
09-24-02 

09-24-02 

09-24-02 

09-24-02 

09-24-02 

09-24-02 

09-24-02 

09-24-02 

09-24-02 



3.4.1 Soil Sampling Methodology 

An auger drill rig was used to sample all boreholes at two depth intervals. In the borehole drilled 
through the center of the former sump, the shallow sample interval started in native soil below 
the depth of the sump removal excavation, and the lower (deep) interval started at 5 feet below 
the top of the upper 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 VOG analysis was 
immediately collected by slicing off a 3- to 4-inch section from the lower end of the BA sleeve 
and capping the section ends with Teflon® film, then a rubber end cap, and finally sealing the 
tube with tape. 

For the non-VOG 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 bowland 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. 

3.4.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 276 are presented and discussed in 
this section. 

vaG analytical results for the two soil samples and one duplicate collected from the sump 
location borehole are summarized in Table 3.4.2-1. Method detection limits (MDLs) for the VOG 
soil analyses are presented in Table 3.4.2-2. Low concentrations of 2-butanone were detected 
in the 8-foot-bgs duplicate and the 13-foot-bgs soil samples. This compound was not detected 
in the equipment blank (EB) or trip blank (TB) associated with these samples, and it is a 
common laboratory contaminant that may not indicate soil contamination at this site. 

SVOGs 

SVOG analytical results for the two soil samples and one duplicate collected from the sump 
location borehole are summarized in Table 3.4.2-3. MDLs for the SVOG soil analyses are 
presented in Table 3.4.2-4. No SVOGs were detected in the soil samples collected at this site. 
Diethylphthalate was detected in the EB associated with these samples. 
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Table 3.4.2-1 
Summary of DSS Site 276, Former Building 829X Silver Recovery Sump 

Confirmatory Soil Sampling, VOC Analytical Results 
September 2002 

(Off-Site Laboratory) 

VOCs 
(EPA Method 8260a) 

Sample Attributes (J.1g/kg) 
Record Sample 

Numberb ERSample ID Depth (ft) 2-Butanone 
605728 829X-SP1-BH1-8-S 8 ND 3.82 
605728 829X-SP1-BH1-8-DU 8 4.34 J (4.9 
605728 829X-SP1-BH1-13-S 13 

Qualitv Assurance/Quality Control Samples (~Q/L) 
605728 829X-SP1-EB NA 
605728 829X-SP1-BH1-TB NA 
605728 829X-SP1-TB NA 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis requesUchain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA = U.S. Environmental Protection Agency. 
EB = Equipment blank. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 

7.61 

NO 2.31 
ND 2.31 
NO 2.31 

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

MOL 
l!g/kg 
l!g/L 
NA 
ND() 
S 
SP 
TB 
VOC 
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less than the practical quantitation limit, shown in parentheses. 
= Method detection limit. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the MDL, shown in parentheses. 
= Soil sample. 
= Seepage pit. 
= Trip blank. 
= Volatile organic compound. 
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Table 3.4.2-2 
Summary of DSS Site 276, Former Building 829X Silver Recovery Sump 

Confirmatory Soil Sampling, VOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8260" 
Detection Limit 

Analyte (Ilg/kg) 
Acetone 3.45-3.59 
Benzene 0.441-0.459 
Bromodichloromethane 0.48-0.5 
Bromoform 0.48-0.5 
Bromomethane 0.49-0.51 
2-Butanone 3.67-3.82 
Carbon disulfide 2.31-2.41 
Carbon tetrachloride 0.48-0.5 
Chlorobenzene 0.402-0.418 
Chi oro ethane 0.794-0.827 
Chloroform 0.51-0.531 
Chloromethane 0.363-0.378 
Dibromochloromethane 0.49-0.51 
1,1-Dichloroethane 0.461-0.48 
1,2-Dichloroethane 0.422-0.439 
1,1-Dichloroethene 0.49-0.51 
cis-1,2-Dichloroethene 0.461-0.48 
trans-1,2-Dichloroethene 0.52-0.541 
1,2-Dichloropropane 0.471-0.49 
cis-1,3-Dichloropropene 0.422-0.439 
trans-1,3-Dichloropropene 0.245-0.255 
Ethyl benzene 0.373-0.388 
2-Hexanone 3.7-3.85 
Methylene chloride 1.32-1.38 
4-M ethyl-2-penta none 3.95-4.11 
Styrene 0.382-0.398 
1,1,2,2-Tetrachloroethane 0.892-0.929 
Tetrachloroethene 0.373-0.388 
Toluene 0.333-0.347 
1,1,1-Trichloroethane 0.52-0.541 
1,1,2-Trichloroethane 0.529-0.551 
Trichloroethene 0.441-0.459 
Vinyl acetate 1.75-1.82 
Vinyl chloride 0.549-0.571 
Xylene 0.382-0.398 

"EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
Ilg/kg = Microgram(s) per kilogram. 
VOC = Volatile organic compound. 
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Table 3.4.2-3 
Summary of OSS Site 276, Former Building 829X Silver Recovery Sump 

Confirmatory Soil Sampling, SVOC Analytical Results 
September 2002 

(Off-Site Laboratory) 

SVOCs 
(EPA Method 8270a) 

Sample Attributes 
Record Sample 

Numberb ERSample 10 Depth (ft) 
605728 829X-SP1-BH1-8-S 8 
605728 829X-SP1-BH1-8-DU 8 
605728 829X-SP1-BH1-13-S 13 
Quality Assurance/Quality Control Sample (llglL) 
605728 829X-SP1-EB NA 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis requestlchain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA = U.S. Environmental Protection Agency. 
EB = Equipment blank. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 

(l.1g/kg) 

Diethylphthalate 
NO 17.7 
NO 17.7 
NO 17.7 

0.871 J (9.71) 

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

MOL 
Ilg/kg 
Ilg/L 
NA 
NO() 
S 
SP 
SVOC 

AU12-04JWP/SNL04:r5616.doc 

less than the practical quantitation limit, shown in parentheses. 
= Method detection limit. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the MOL, shown in parentheses. 
= Soil sample. 
= Seepage pit. 
= Semivolatile organic compound. 
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Table 3.4.2-4 
Summary of DSS Site 276, Former Building 829X Silver Recovery Sump 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8270' 
Detection Limit 

Analyte (Ilg/kg) 
Acenaphthene 8 
Acenaphthylene 16.7 
Anthracene 16.7 
Benzo(a)anthracene 16.7 
Benzo a)pyrene 16.7 
Benzo b )f1uoranthene 16.7 
Benzo ~g,h,i)perylene 16.7 
Benzo k)f1uoranthene 16.7 
4-Bromophenyl phenyl ether 34 
Butylbenzyl phthalate 28.7 
Carbazole 16.7 
4-Chlorobenzenamine 167 
bis(2-Chloroethoxy)methane 12.3 
bis(2-Chloroethyl)ether 37.3 
bis-Chloroisopropyl ether 11 
4-Chloro-3-methylphenol 167 
2-Chloronaphthalene 13.7 
2-Chlorophenol 15.3 
4-Chlorophenyl phenyl ether 19.7 
Chrysene 16.7 
o-Cresol 26 
Dibenz[a,h]anthracene 16.7 
Dibenzofuran 17 
1,2-Dichlorobenzene 10 
1,3-Dichlorobenzene 11.3 
1,4-Dichlorobenzene 15.7 
3,3' -Dichlorobenzidine 167 
2,4-Dichlorophenol 20.7 
Diethylphthalate 17.7 
2,4-Dimethylphenol 167 
Dimethylphthalate 18.3 
Di-n-butyl phthalate 24 
Dinitro-o-cresol 167 
2,4-Dinitrophenol 167 
2,4-Dinitrotoluene 25.3 
2,6-Dinitrotoluene 33.3 
Di-n-octyl phthalate 30.3 
Diphenylamine 22.3 
bis(2-Ethylhexyl) phthalate 30 
Fluoranthene 16.7 
Fluorene 4 
Hexachlorobenzene 20 

Refer to footnotes at end of table. 
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Table 3.4.2-4 (Concluded) 
Summary of DSS Site 276, Former Building 829X Silver Recovery Sump 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8270a 

Detection Limit 
Analyte (Ilg/kg) 

Hexachlorobutadiene 12.7 
Hexachlorocyclopentadiene 167 
Hexachloroethane 22 
Indeno(1,2,3-cd)pyrene 16.7 
Isophorone 16 
2-Methylnaphthalene 16.7 
4-Methylphenol 33.3 
Naphthalene 16.7 
2-Nitroaniline 167 
3-Nitroaniline 167 
4-Nitroaniline 37 
Nitrobenzene 20.3 
2-Nitrophenol 17 
4-Nitrophenol 167 
n-Nitrosodipropylamine 22.7 
Pentachlorophenol 167 
Phenanthrene 16.7 
Phenol 12.7 
Pyrene 16.7 
1,2,4-Trichlorobenzene 12.7 
2,4,5-Trichlorophenol 17.3 
2,4,6-Trichlorophenol 27.3 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
Ilg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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Polychlorinated biphenyl (PCB) analytical results for the two soil samples and one duplicate 
collected from the sump location borehole are summarized in Table 3.4.2-5. MDLs for the PCB 
soil analyses are presented in Table 3.4.2 6. Both Aroclor-1242 and Aroclor-1254 were 
detected in the 8-foot-bgs duplicate sample. Aroclor-1254 was also detected in the 13-foot-bgs 
sample collected at this site. No PCBs were detected in the EB associated with these samples. 

HE Compounds 

High explosive (HE) compound analytical results for the two soil samples and one duplicate 
collected from the sump location borehole 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 soil 
sample collected. The analytical results for Tetryl (methyl-2.4,6-trinitrophenylnitramine) in the 
EB were rejected during data validation. 

RCRA Metals and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical 
results for the two soil samples and one duplicate collected from the sump location borehole 
are summarized in Table 3.4.2-9. MDLs for the metals in soil analyses are presented in 
Table 3.4.2-10. Arsenic and chromium were detected at concentrations above the NMED
approved background levels in the 8-foot-bgs duplicate sample. All other metal concentrations 
were below background. 

Total Cyanide 

Total cyanide analytical results for the two soil samples and one duplicate collected from the 
sump location borehole are summarized in Table 3.4.2-11. MDLs for the cyanide soil analyses 
are presented in Table 3.4.2-12. Cyanide was detected in the 8-foot-bgs duplicate and 
13-foot-bgs sample from the borehole. No cyanide was detected in the EB associated with 
these samples. 

Radionuclides 

Analytical results for the gamma spectroscopy analysis of the two soil samples and one 
duplicate collected from the sump location borehole are summarized in Table 3.4.2-13. No 
activities above NMED-approved background levels were detected in any sample analyzed. 
However, although not detected, the minimum detectable activity (MDA) for one of the 
uranium-235 analyses exceeded the background activity because the standard gamma 
spectroscopy count time for soil samples (6,000 seconds) was not sufficient to reach the NMED
approved background activity established for SNUNM soils. Even though the MDA may be 
slightly elevated, it is still very low, and the risk assessment outcome for the site is not 
significantly impacted by its use. 
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Table 3.4.2-5 
Summary of DSS Site 276, Former Building 829X Silver Recovery Sump 

Confirmatory Soil Sampling, PCB Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes PCBs (EPA Method 8082a) (ua/ka) 
Record Sample 

Numberb ERSample ID Depth (ft) 
605728 829X-SP1-BH 1-8-S 8 
605728 829X-SP1-BH 1-8-DU 8 
605728 829X-SP1-BH 1-13-S 13 

Quality Assurance/Quality Control Sample (Ilg/L) 
605728 829X-SP1-EB NA I 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis requestlchain-of-custody record. 
BH 
DSS 
DU 
EB 
EPA 
ER 
ft 

= Borehole. 
= Drain and Septic Systems. 
= Duplicate sample. 
= Equipment blank. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Identification. 

Aroclor-1242 Aroclor-1254 
ND (1.67) ND (0.5) 

57.E 16.~ 

ND(1.67) 3 J (3.33 

ND (0.0577) I ND (0.0481) 

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

MDL 
Ilglkg 
Ilg/L 
NA 
ND() 
PCB 
S 
SP 

practical quantitation limit, shown in parentheses. 
= Method detection limit. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the MDL, shown in parentheses. 
= Polychlorinated biphenyl. 
= Soil sample. 
= Seepage pit. 
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Table 3.4.2-6 
Summary of DSS Site 276, Former Building 829X Silver Recovery Sump 

Confirmatory Soil Sampling, PCB Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8082a 

Detection Limit 
Analyte (IlQ/kQ) 

Aroclor-1016 1 
Aroclor -1221 2.82 
Aroclor-1232 1.67 
Aroclor-1242 1.67 
Aroclor-1248 1 
Aroclor-1254 0.5 
Aroclor-1260 1 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MOL = Method detection limit. 
J.l9/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 

AU12.Q4IWP/SNL04:r5616.doc 3-16 840857.03.01 12103/049:26AM 



Table 3.4.2-7 
Summary of DSS Site 276, Former Building 829X Silver Recovery Sump 

Confirmatory Soil Sampling, HE Compound Analytical Results 
September 2002 

(Off-Site Laboratory) 

HE 
(EPA Method 8330a) 

Sample Attributes (llg/kg) 
Record Sample 

Numberb ERSample ID Depth (ft) Tetryl 
605728 829X-SP1-BH1-8-S 8 ND (22.1) 
605728 829X-SP1-BH 1-8-DU 8 ND (22.1) 
605728 829X-SP1-BH1-13-5 13 ND (22.1) 

Quality Assurance/Quality Control Sample (llg/L) 
605728 829X-SP1-EB NA R 

aEPA November 1986. 
bAnalysis requestlchain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE = High explosive(s). 
ID = Identification. 
MDL = Method detection limit. 
I1g/kg = Microgram(s) per kilogram. 
I1g/L = Microgram{s) per liter. 
NA = Not applicable. 
ND () = Not detected above the MDL, shown in parentheses. 
R = Value rejected during data validation. 
S = Soil sample. 
SP = Seepage pit. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 
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Table 3.4.2-8 
Summary of DSS Site 276, Former Building 829X Silver Recovery Sump 

Confirmatory Soil Sampling, HE Compound Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8330a 

Detection Limit 
Analyte (/.-lg/kg) 

2-Amino-4,6-dinitrotoluene 18.1 
4-Amino-2,6-dinitrotoluene 34.1 
1,3-Dinitrobenzene 34.1 
2,4-Dinitrotoluene 55 
2,6-Dinitrotoluene 48 
HMX 48 
Nitrobenzene 48 
2-Nitrotoluene 24 
3-Nitrotoluene 24 
4-Nitrotoluene 24 
RDX 48 
Tetryl 22.1 
1,3,5-Trinitrobenzene 29 
2,4,6-Trinitrotoluene 48 

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. 
MDL = Method detection limit. 
!!g!kg = Microgram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 
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Table 3.4.2-9 
Summary of DSS Site 276, Former Building 829X Silver Recovery Sump 

Confirmatory Soil Sampling, Metals Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes Metals (EPA Methods 6000/7000/7196A8) (mg/kg) 
Record Sample 

Numberb ERSample 10 Depth (ft) Arsenic Barium Cadmium 
605728 829X-SP1-BH1-8-S 8 3.73 165 0.285 J 

(0.49) 
605728 829X-SP1-BH1-8-0U 8 5.93 178 0.243 J 

(0.5) 
605728 829X-SP1-BH1-13-S 13 1.66 J 89.1 0.203 J 

(0.49) 
Background Concentration-North 4.4 200 0.9 
SuperQroupc 
Quality Assurance/Quality Control Sample (mQ/L) 
605728 829-SP1-EB NA NO NO NO 

(0.00224) I (0.000222) I (0.000313) 

Note: Values in bold exceed background soil concentrations. 
8EPA November 1986. 
bAnalysis request/chain-of-custody record. 
cOinwiddie September 1997. 
BH = Borehole. 
OSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
H = The holding time was exceeded for the associated sample 

analysis. 
ID = Identification. 
J = Analytical result was qualified as an estimated value. 

Chromium 
12.3 J 

13.6 J 

6.96 J 

12.8 

0.000773 J 
(0.005) 

J() 

MOL 
mg/kg 
mg/L 
NA 
NC 
NO () 
S 
SP 

Chromium (VI) Lead Mercury Selenium Silver 
NO (0.0518) 7.51 J 0.00678 J NO (0.159) 0.626 

(0.00915) 
NO (0.052) 7.31 J 0.00631 J NO (0.162) 0.403 J (0.5) 

(0.00943) 
NO (0.0529) 4.02 J 0.00276 J 0.25 J (0.49) NO (0.0884) 

(0.0092) 
NC 11.2 <0.1 <1 <1 

NO (0.0054 J) H NO NO ND ND 
1(0.00172) (0.000047) (0.00281) (0.000835) 

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

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



Table 3.4.2-10 
Summary of DSS Site 276, Former Building 829X Silver Recovery Sump 

Confirmatory Soil Sampling, Metals Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 60001700017196Aa 
Detection Limit 

Analyte (mg/kg) 
Arsenic 0.202-0.206 
Barium 0.0654-0.0667 
Cadmium 0.0469-0.0478 
Chromium 0.158-0.161 
Chromium (VI) 0.0518-0.0529 
Lead 0.278-0.284 
Mercury 0.000899-0.000927 
Selenium 0.159-0.162 
Silver 0.0884-0.0902 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram{s} per kilogram. 
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Table 3.4.2-11 
Summary of DSS Site 276, Former Building 829X Silver Recovery Sump 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
September 2002 

(Off-Site Laboratory) 

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

Numberb ERSample ID Depth (ft) (mg/kg) 
605728 829X-SP1-BH1-8-S 8 ND (0.0419) 
605728 829X-SP1-BH1-8-DU 8 0.0493 J (0.25 
605728 829X-SP1-BH1-13-S 13 0.0495 J (0.227 
Quality Assurance/Quality Control Sample (mg/L) 
605728 829-SP1-EB NA ND (0.00172) 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH 
DSS 
DU 
EB 
EPA 
ER 
ft 

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

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

MDL 
mg/kg 
mg/L 
NA 
ND() 
S 

less than the practical quantitation limit, shown in parentheses. 
= Method detection limit. 

SP 

= Milligram(s) per kilogram. 
= Milligram(s) per liter. 
= Not applicable. 
= Not detected above the MDL, shown in parentheses. 
= Soil sample. 
= Seepage pit. 

Table 3.4.2-12 
Summary of DSS Site 276, Former Building 829X Silver Recovery Sump 

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 9012N 
Detection Limit 

Analyte (mg/kg) 
Total Cyanide 0.0381--0.0419 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Table 3.4.2-13 
Summary of DSS Site 276, Former Building 829X Silver Recovery Sump 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
September 2002 

(On-Site Laboratory) 

Sample Attributes Activity (EPA Method 901.1 a) (pCi/Q) 
Record Sample Cesium-137 

Numberb ERSample ID Depth (ft) Result 
605731 829-SP1-BH1-8-S 8 ND (0.0386) 
605731 829-SP1-BH1-8-DU 8 ND (0.0296) 
605731 829-SP1-BH1-13-S 13 ND (0.029) 

BackQround Activity-North SuperQroupd 0.084 

Note: Values in bold exceed background soil activities. 
aEPA November 1986. 
bAnalysis requestlchain-of-custody record. 
eTwo standard deviations about the mean detected activity. 
dDinwiddie September 1997. 
BH = Borehole. 
DSS = 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. 
NA = Not applicable; 
ND () = Not detected above the MDA, shown in parentheses. 

Error" 
-
--
--

NA 

Thorium-232 
Result Error" 
0.908 0.431 

1 0.461 
0.755 0.362 
1.54 NA 

NO () = Not detected, but the MDA (shown in parentheses) exceeds background activity. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 
SP = Seepage pit. 

= Error not calculated for nondetect results. 

Uranium-235 
Result Errore 
0.0946 0.186 

NO (0.231 --
0.0972 0.182 

0.18 NA 

Uranium-238 
Result Error" 

ND (0.554) --
ND (0.737) --
ND (0.714) --

1.3 NA 



Gross Alpha/Beta Activity 

Gross alpha/beta activity analytical results for the two soil samples and one duplicate collected 
from the sump location borehole are summarized in Table 3.4.2-14. No gross alpha or beta 
activity was detected above the New Mexico-established background levels (Miller September 
2003) in any of the samples. These results indicate no significant levels of radioactive material 
are present in the soil at the site. 

Table 3.4.2-14 
Summary of DSS Site 276, Former Building 829X Silver Recovery Sump 
Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results 

September 2002 
(Off-Site Laboratory) 

Sample Attributes Activity (EPA Method 900.0") (pCi/Q) 
Record Sample Gross Alpha Gross Beta 

Numberb ERSample ID Depth (ft) Result 
605728 829X-SP1-BH1-8-S 8 12.6 
605728 829X-SP1-BH1-8-DU 8 12.6 
605728 829X-SP1-BH1-13-S 13 15.8 

Background Activityd 17.4 
Quality Assurance/Quality Control Sample (pCi/L) 
605672 829X-SP1-EB NA 0.111 

aEPA November 1986. 
bAnalysis requestfchain-of-custody record. 
CTwo standard deviations about the mean detected activity. 
dMilier September 2003. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
NA = Not applicable. 
pCi/g = Picocurie(s) per gram. 
pCi/L = Picocurie{s) per liter. 
S = Soil sample. 
SP = Seepage pit. 

Error" Result Error" 
3.55 16.6 1.29 
3.13 18.4 1.33 
3.7 16.6 1.29 
NA 35.4 NA 

0.275 0.229 0.39 

3.4.3 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 duplicate, EB, and TB 
samples. 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 site samples. The EB samples were 
analyzed for the same analytical suite as the soil samples in that shipment. The analytical 

AU12-04IWP/SNL04:r5616.doc 3-23 840857.03.01 12103/049:26 AM 



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. 

Aqueous TB samples, for VOC analysis only, were included in every sample cooler containing 
VOC soil samples. The analytical results for the TB samples appear on the VOC data tables for 
the sites in that shipment. The results were used in the data validation process for all the 
samples in that batch. No VOCs were detected in either of the two TBs for DSS Site 276 
(Table 3.4.2-1). 

A set of aqueous EB samples were collected following the completion of soil sampling in the 
Former Building 829X Silver Recovery Sump in September 2002. With the exception of gamma 
spectroscopy, the EB samples were analyzed for the same constituents as the soil samples 
collected at that time. No VOCs, PCBs, cyanide, or elevated gross alpha/beta activity were 
detected in any of the EB samples. A trace amount of the SVOC diethylphthalate as well as 
chromium were detected in the EB samples. The EB analytical result for the HE compound 
Tetryl was rejected during data validation. The EB analysis for hexavalent chromium was 
performed outside of the method holding time. 

As shown in Tables 3.4.2-1,3.4.2-3,3.4.2-5, 3.4.2-7, 3.4.2-9, 3.4.2-11, 3.4.2-13, and 3.4.2-14, 
to assess the precision and repeatability of sampling and analytical procedures, duplicate soil 
samples (designated 'DU') were collected and analyzed at the off-site laboratory for VOCs, 
SVOCs, PCBs, HE compounds, metals, hexavalent chromium, cyanide, radionuclides by 
gamma spectroscopy, and gross alpha/beta activity. 

As shown in Tables 3.4.2-1, 3.4.2-5, and 3.4.2-11, the VOC 2-butanone, two PCBs, and cyanide 
were detected in the 8-foot-bgs duplicate sample but not in the primary sample from the 
borehole. As shown in Tables 3.4.2-3 and 3.4.2-7, no SVOCs or HE compounds were detected 
in either the primary or duplicate 8-foot-bgs samples from the borehole. 

As shown in Table 3.4.2-9, arsenic and chromium concentrations were comparable in the 
primary and duplicate 8-foot-bgs samples, but exceeded the NMED-approved background 
concentrations in the duplicate sample. All other metal concentrations were comparable in both 
the primary and duplicate 8-foot-bgs samples. 

As shown in Table 3.4.2-13, gamma spectroscopy activities were comparable for three of the 
four radionuclides reported. The MDA for the 8-foot-bgs duplicate sample analysis exceeded 
the NMED-approved background and cannot be compared with the activity reported for the 
primary sample. Gross alpha/beta results for the 8-foot-bgs primary and duplicate sample 
analyses are comparable (Table 3.4.2-14). 

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). Annex C contains the data validation reports for the samples collected at this site. In 
addition, SNUNM Department 7713 (Radiation Protection Sample Diagnostics [RPSD] 
Laboratory) reviewed all gamma spectroscopy results according to "Laboratory Data Review 
Guidelines," Procedure No. RPSD-02-11, Issue No.2 (SNUNM July 1996). The data are 
acceptable for use in this request for a determination of CAC without controls. 
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3.5 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible eoe releases. There are no further data gaps regarding characterization of DSS 
Site 276. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 276, the Former Building 829X Silver Recovery Sump, 
is based upon the COCs identified in the soil samples collected from beneath the sump 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 276 are VOCs, SVOCs, PCBs, HE compounds, RCRA metals, 
hexavalent chromium, cyanide, and radionuclides. No SVOCs or HE compounds were detected 
in these samples. One VOC and two PCBs were detected in these samples. Arsenic and 
chromium were detected in the duplicate sample above the NMED-approved maximum 
background concentrations for SNLlNM North Area Supergroup soils (Dinwiddie September 
1997). Hexavalent chromium was not detected in any sample, but because it does not have a 
quantified background screening concentration, it is unknown whether this COC exceeds 
background. When a metal concentration exceeded its maximum background screening value, 
it was considered further in the risk assessment process. Cyanide was detected in two 
samples, but because it also does not have a quantified background screening concentration, it 
is unknown whether this COC exceeds background. None of the four representative gamma 
spectroscopy radionuclides were detected at activities exceeding the corresponding background 
levels. However, the MDA for one of the uranium-235 analyses exceeded the corresponding 
background activity. 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 spilled 
inside the silver recovery sump. Possible secondary release mechanisms include the 
uptake of COCs that may have been released into the soil beneath the silver recovery sump 
(Figure 4.2-1). The depth to the regional groundwater aquifer at the site (approximately 
555 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 D provides additional discussion on the fate 
and transport of COCs at DSS Site 276. 

Table 4.2-1 summarizes the potential COCs for DSS Site 276. 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 276 is industrial (DOE et al. 
September 1995). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation; 
however, these are realistic possibilities only if contaminated soil is excavated at the site. The 
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Table 4.2-1 
Summary of Potential COCs for DSS Site 276, Former Building 829X Silver Recovery Sump 

Number of 
COCTvpe Samples· 

VOCs 3 
SVOCs 3 
PCBs 3 

3 
HE Compounds 3 
RCRAMetais 3 

3 
Hexavalent Chromium 3 

Cyanide 3 
Radionuclides Gamma Spectroscopy 3 
(pCi/g) Gross Alpha 3 

Gross Beta 3 

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

COCs Detected or 
with Concentrations 

Greater than 
Background or 
.Nonquantified 

Background 
2-Butanone 

None 
Aroclor-1242 
Aroclor-1254 

None 
Arsenic 

Chromium 
Hexavalent 
Chromium 
Cyanide 

Uranium-235 
None 
None 

Maximum 
Background Maximum 
Limit/North ConcentrationC Average 

Supergroupb (All Samples) Concentrationd 

(mg/kg) (mg/kg) (mg/kg) 
NA 0.0076 0.0046 
NA NA NA 
NA 0.0576 0.0198 
NA 0.0162 0.0065 
NA NA NA 
4.4 5.93 3.77 
12.8 13.6 J 10.95 
NC NO (0.0529) 0.0261 

NC 0.0495 J 0.0399 
0.18 NO (0.231) NCf 
NA NA NA 
NA NA NA 

Number of Samples 
Where COCs Detected 
or with Concentrations 

Greater than Background 
or Nonquantified 

Background8 

2 
None 

1 
2 

None 
1 
1 

None 

2 
1 

None 
None 

cMaximum concentration is either the maximum amount detected, or for radionuclides, the greater of either the maximum detection or the maximum MDA above 
background. 
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. NC = Not calculated. 
DSS = Drain and Septic Systems. NO ( ) = Not detected above the MOL or MDA, shown in parentheses. 
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. 
MOL = Method detection limit. SVOC = Semivolatile organic compound. 
mg/kg = Milligram(s) per kilogram. VOC = Volatile organic compound. 
NA = Not applicable. 



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. 

No pathways to groundwater and no intake routes through flora or fauna are considered 
appropriate for either the industrial or residential land-use scenarios. Annex D provides 
additional discussion of the exposure routes and receptors at DSS Site 276. 

4.3 Site Assessment 

Site assessment at DSS Site 276 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the site assessment results, and Annex D 
discusses the risk assessment performed for DSS Site 276 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 276 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. Ecological risks were found to be 
insignificant because no pathways exist. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risk at DSS Site 276. 
This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 276 has been recommended for an industrial land-use scenario (DOE et al. 
September 1995). Because VOCs, PCBs, arsenic, chromium, hexavalent chromium, cyanide, 
and uranium-235 were detected, are present above background, have nonquantified 
background values, or have MDAs above background, it was necessary to perform a human 
health risk assessment analysis for the site, which included these COCs. Annex D provides a 
complete discussion of the risk assessment process, results, and uncertainties. The risk 
assessment process provides a quantitative evaluation of the potential adverse human health 
effects from constituents in the site's soil by calculating the hazard index (HI) and excess cancer 
risk for both industrial and residential land-use scenarios. 

The HI calculated for the COCs at DSS Site 276 is 0.02 for 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 276 COCs is 4E-6 for an 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 estimated 
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incremental excess cancer risk is 9.59E-7. Both the incremental HI and excess cancer risk are 
below NMED guidelines. 

The HI calculated for the COCs at DSS Site 276 is 0.27 for 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 COG risk (without rounding), is 0.07. The excess cancer risk for DSS 
Site 276 COGs is 2E-5 for a residential 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 slightly above the suggested acceptable risk value. The 
estimated incremental excess cancer risk is 3.95E-6. Both the incremental HI and incremental 
excess cancer risk are below NMED guidelines. 

For the radiological COCs, one of the constituents (uranium-235) had an MDA value greater 
than the corresponding background value. The incremental total effective dose equivalent 
(TEDE) and corresponding estimated cancer risk from radiological COCs are much lower than 
the EPA guidance values. The estimated TEDE is 7.3E-3 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 estimated incremental excess cancer risk value is 
6.2E-8 for the industrial land-use scenario. Furthermore, the incremental TEDE for the 
residential land-use scenario that results from a complete loss of institutional controls is 1.9E-2 
mrem/yrwith an associated estimated incremental excess risk of 1.8E-7. The guideline for this 
scenario is 75 mrem/yr (SNUNM February 1998). Therefore, DSS Site 276 is eligible for 
unrestricted radiological release. 

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

Table 4.3.2-1 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS Site 276, Former Building 829X Silver Recovery Sump Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 9.59E-7 6.2E-B 1.0E-6 
Residential 3.95E-6 1.BE-7 4.1E-6 

DSS = Drain and Septic Systems. 

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 [RCRA Permits Management Program] 
Document Requirement Guide" (NMED March 1998). An early step in the evaluation compared 
COC concentrations and identified potentially bioaccumulative constituents (see Annex D, 
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Sections IV, V11.2, and VI1.2.1). This methodology also required developing a site conceptual 
model and a food web model, as well as selecting ecological receptors, as presented in 
"Predictive Ecological Risk Assessment Methodology, Environmental Restoration Program, 
Sandia National Laboratories, New Mexico" (IT July 1998). The risk assessment also includes 
the estimation of exposure and ecological risk. 

All COCs at DSS Site 276 are located at depths of 5 feet bgs or greater. Therefore, no 
complete ecological pathways exist at this site, and a more detailed ecological risk assessment 
is not necessary. 

4.4 Baseline Risk Assessments 

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

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 276 poses insignificant risk to human health under both the industrial and 
residential land-use scenarios, a baseline human health risk assessment is not required for this 
site. 

4.4.2 Ecological 

Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate 
that no complete pathways exist at DSS Site 276, a baseline ecological risk assessment is not 
required for the site. 
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5.1 

5.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE 
WITHOUT CONTROLS DETERMINATION 

Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, a determination of CAC without controls is recommended for DSS Site 276 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 COCs warrant ecological concern because no complete pathways 
exist at the site. 

Criterion 

Based upon the evidence provided in Section 5.1, a determination of CAC without controls 
(NMED April 2004) is recommended for DSS Site 276. This is consistent with the NMED's NFA 
Criterion 5, which states, "the SWMU/AOC [Area of Concern] has been characterized or 
remediated in accordance with current applicable state or federal regulations, and the available 
data indicate that contaminants pose an acceptable level of risk under current and projected 
future land use" (NMED March 1998). 
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1.0 Introduction 

Building 829X is located in Technical Area I, Sandia National LaboratoriesINew Mexico 

(SNUNM). west of Gate 4, at the northern terminus of 6th Street (Figure 1-1). The buil<iing 

was demolished in 1994, following completion of building materials sampling (IT Corporation 

[ITJ. 1994). All that remains of Building 829X is a concrclC slab, approximately 

4.000 square feet (ft) in area, and a sump located j ust west of the southwest comer of the 

slab. The sump is circular, approximately 7 ft in diameter and 8 ft deep, and has a hinged, 

heavy-gauge sleel cover. 

1.1 History 
Building 829 was constructed in 1948 and lISed ei ther for office space or by the Graphic Arts 

Services Organization throughout its lifetime (IT, 1994). Chemical usc included solvents, 

paints, and photoprocessing solutions. Chromic acid was used in the building and disposed of 

in sinks mat drained into the sanitary sewer line. There is no evidence that radioactive 

0l3teriaJs were ever used in the building. 

Operations at Building 829X also included a silve r recovery system. whicb consisted of a 

collection tank. located below ground level in tbe sump on the west side of the building. The 

silver recovery equipment has been removed but the sump remains. II is likely that solutions 

draining into the recovery system also spiUed onto the gravel-covered soil floor of th~ sump. 

At one timc, pluton iu m assays were performed in BuUding 830. located immediately east of 

Bu ilding 829X. Because of the proximity of Building 830, the potential exists for very 

low-level rudiouctive contamination of peripheral soils at Building 829X. 

1.2 Previous Investigations 

IT conducted a site information audit during July through September. 1993. to identify any 

hazardous or racHoactive materials that may have been used at the building. possibly 

contaminating the structure. The results of the audit and inspection are contained in the "Site 

[nspection Report for Decontamination and Demolitioo of BuiJding 829X" (IT. 1993) . 

Additionally , an asbestos survey of the building was conducted under the SNUNM asbestos 

program (SGAlPBS. 1989) prior to the infonnation audit and site inspection. 

} . } 30J 736.00.01.04.00 



~[tt~=tr~f~~~r Location of 
Building 829X 

=~'~." 

Figure 1-1 
Lcx:ation of Building 829X In Technical Area I 

Sandia National Laboratories/New Mexico 

__ ~).A-





A television inspection of the sanitary sewer line Oldjaeent to and cast of Building 829X was 

completed in October 1993. The inspection revealed offset joints and cracks in the sewer 

li nes near the building. The site information audit reported that a silver recovery system was 

operated at the building, with the silver recovery tank located in the sump west of the 

building. 

Following completion of the site audit and inspection and approval of the "Site-Specific 

Sampling Plan for Contamination Assessment of Building 829X" (SAP) (IT, 1994), IT 

conducted sampling of building materials in May and JUDe of 1994. The building was 

subsequently demolished and building materials disposed of as directed by SNUNM 

Generator Interface Department 7572, based on sampling results. 

1.3 Sampling and Analysis Objectives 

The SAP for contamination assessment, including soils , at Building 829X was approved by 

the SNLlNM Project Leader on May 19, 1994. Soil sampling at Building 829X took place on 

December 20, 1994, and was performed in accordance with applicable sections of the SAP. 

This contamination assessment report presents results of the soil sampling effort. 

Sampling was conducted to determine whcther or not soils surrounding the building contain 

contaminants that are subject to regulation as toxic characteristic waste under U.S. 

Environmental Protec tion Agency (EPA) Resource Conservation and Recovery Act (RCRA) 

hazardolls waste regu lations, Code of Federal Regulations, TItle 40, Part 261.24 (40 CFR 

261.24). Soils at Building 829X were also sampled to determine whether or not further 

investigation under the SNUNM Environmental Restoration (ER) Projcct is required at this 

site. ER Project action levels for potentially contaminated soils are obtained from ReRA 

proposed Subpart S (40 CFR 264.521), and are provided in the SAP. Background values for 

certain metals and radi onuclides in soil and groundwater at SNUNM have recently become 

available in the draft document "Background Concentrations of Constituents of Concern to the 

Sandia National LaboratorieslNew Mcxico Environmental Restoration Project~ (SNLiNM, 

1994). Although background values were nOl included as action levels in the SAP. they are 

provided in this report. 
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2.0 Sampling Activities 

Soil sampling was carried out at Building 829X on December 20, 1994. Soils were sampled 

from tluee zones in the vicinity of Ihe former building: 

• Soil samples were collected from six locations along the sewer line, at points 
where tbe teLevision survey indicated five offset joints aod one minor crack 
through which leakage of building effluent may have occurred. Samples were 
collected from approximately 2.5 ft (the depth of tbe sewer lioe) to 4 ft below 
the ground surface, and analyzed for the full suite of potential contaminant';, 
including volatile organic compounds (yOC), semivolatile organic compounds 
(SYOC), tolal RCRA metals. gamma-emitting radionuc1ides. and tritium. 

• Four locations in the bottom of the silver recovery sump were sampled over the 
interval from 0 10 12 inches below the sump bottom. (An overlying gravel1ayer 
was pushed aside before soil samples were collected). One sample was analyzed 
for the full suite of potential contaminants and the other three for silver only. 

• SoHs peripheral to the building were sampled al four evenly-spaced locations 
along a north-soutb line approximately 25 ft east of Building 829X. The 
sampling interval was from 0 to 40 inches below the ground surface. Each 
sample was analyzed for gamma-errutting radionuclides and isotopic plutonium. 

Three different types of sampJes were collected during soil sampling activities at 

Building 829X: 

Investigative soil samples were collected at each sample location 10 provide ER 
Project data needs, as described above. One duplicate investigative soil sample 
was collected from a designated location along the sewer line. 

• Waste characterization samples were: cornposited from designated locations along 
the sewer line and in the silver recovery sump. These samples were analyzed 
for toxicity characteristic (Te) metals. isotopic uranium, and thorium. In 
addition, a waste characterization composite sample of decontamination fluids 
was analyzed for City of Albuqucrque Wastewater Discharge paramec:ers. 

• Field quality control (QC) samples, including field blanks. equipment rinsale 
blanks, and trip blanks, were collected in the field during sampling and 
decontamination activities. 
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Sample locations arc shown on Figure 2-1; sample numbers, locations, types, and analytical 

parameters are listed in Tables 2-1, 2-2, and 2-3. Field documentation is included in 

Appendix A. 
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Table 2-1 

Investigative Soil Samples Collected at Building 829X 
Sandia National Laboratories/New Mexico 

SMO Sample No. ER Sample No. Sample Description 

21264 Tl ·829·BHOOI·004S Minor offset joint In sewer line, 
8 ft north of COl , 2.5-4 fbgs. 

21265 Tl·829·BHOO2-004S Minor crack in sewer line, 20 ft 
nonh 01 COt, 2.5-4 Ibgs. 

21266 TI-829-BHOQ3·004S duplicate of 21265 
(20 II north of CO 1) 

21267 Tl~B~OO4S Minot' offset joinlln sewer line, 
31 11 north 01 COl , 2.5-4 fbgs. 

21268 Tl ·829--BHOOS..o04S Minor offset joint In sewer line, 
41 It north ot COl , 2.5-4 Ibgs. 

21269 Tt ·829·BI-tOO6-OO4S Minor offset p inlln sewer line, 
53 tt north of COl , 2.5-4 fbgs. 

21270 Tl ·829 BHOO7·004S Slight offset In sewer tlno, 83 It 
north 01 COl , 2.5--4 fbgs. 

21271 TI -829·0WOO1-001SS Center of sump, 0-12" bgs 

2 1272 TI -829-0W002-00 ISS Perimeter 01 sump, 0-12" bgs 

21273 Tl.a29-DWOO3-001 S5 Perimct9r of sump, 0-12" bg$ 

21274 Tl -829-DWOO4-001SS Perimeter 01 sump, 0·12" bg$ 

21275 T1 ·629·GPOOI -3,3S 25 It E of SE comcr of 829X, 
0-40" bgs 

21276 TI -829-GP002-3.35 34 fI N 01 21275, 0·40" bgs 

21277 TI -829-GPQ03-3,3S 88 It N of 21275, 0·40" bgs 

21278 Tl·829-GPOO4-3,3S 101 It N 0121275, 0-40' bgs 

co :: Cleanout. 
SIIOC • Semivolatllc organ!c. compounds. 
TCLP = Toxicity characlarisllc leaching procedure. 
VCC '" Volalile organic compounds. 

2-4 

Analyse$ Requested 

vae, SVOC, Total Malals, Gamma 
Spec1roscopy. Tritium 

vae, SVOC, TOIBI Metals, Gamma 
SpeClroscopy, Tritium 

vae, svoc, Total Metals. Gamma 
Spectmscopy, Tritium 

VQe, SVOC, Tolal MetalS, Gamma 
Spedroscopy. TriliulTI 

voc, SVOC, Tolal Metals, Gnmma 
SpBC1roscopy. Trilium 

VOC, SVOC, Total h.~IaIs. Gamma 
Spectr06COPY, Tritium 

voe, SVOC, Total Metats, Gamma 
Spectroscopy, Tritium, TCLP Matals, 
Isotopic: uranium and thorium 

vee, SVOC, Total fAetals, Gamma 
Spectroscopy, Tritium 

Total Silver 

Total Silver 

Total Silver 

Gamma SpeClroscq:>y, Isotopic plutonium 

Gamma Spectroscopy, Isotopic plutonium 

Gamma Speclroscopy, Isotopic plutonium 

Garrwna Spectroscopy, Isotopic pkltonilim 
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Table 2-2 

Waste Characterization Samples Collected at Building 829X 
Sandia National Laboratories/New Mexico 

SMO Sample No. ER Samplo No. Sample Dsscrlpl ion 

21270 Tl-829-8HOO7.Q04S Waste characterizaUon safll)le 
lor OIlS location 

212:79 Tl ·B29·8H008·0Q.1C Composite 0121264 - 21267 

21280 TI-629-BHOO9..QQ4C Composite 0121266 - 21269 

2128 1 Tl·829-DWOO5·00 IC Composite 01 sump samples 

21282 Tl-829-0FOO1-oooG Composlta of daconlaminalion 
fluids 

TCLP = Toxicity Charactoristic Leaching Procedure. 
TOC = Total organic eamon. 
T OX = Total organic halogen. 

Table 2-3 

Analyses Requesled 

TCLP Metals, Isotopic uranium 
and thorium 

TClP Metals, Isotopic uranium 
and thorium 

TCLP Metals, Isotopic uranium 
and thorium 

TCLP Metals, lsoloplc uranIum 
and thorium 

TOC, TOX, Priority PoUvtant 
Motals. Gross Alpha, Gross Beta 

Field Quality Control Samples Collected al Building 829X 
Sandia National Laboralorle.lNew Mexico 

SMO Sample No. ER Sample No. 

21270 TH29·BHOO1·004S 

21283 T l·829-EBOO1--OOQW 

21284 TI-829-FBOO1-OOOW 

21285 T 1-829-F8002.()()QW 

21286 Tl·829·T6001·000W 

21287 Tt -829-TBOO2-000W 

MSiMSD '" Matrix spike/matrix spiko duplicate. 
DC =: Quality controL 
SVDe =: Semivolalite organic compounds 
voe = Vo[aliIe organic compounds. 

Saml>ie Description Analyses Requested 

MSIMSO r9quested vae, SVOC, 'rotal Molals 

Equipment rlnsate blank vae, SVOC, Total Metals, 
Gamma Spectroscopy, Tritium 

Field blank at sewer line vee, SVOC, Total Metals, 
Gamma Spectroscopy, Tritium 

Field blank at sump Total Silver 

Trip blank VOC only 

Tlip blank vae only 
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2.1 Investigative Soil Samples 

lnvestigative soil samples were collected from the sewer line, the silver recovery sump. and 

from tbe peripheral soil s between Buildings 829X and 830. Details of collection of these 

samples are provided beJow. 

2.1.1 Sewer Line 

Soil samples were collccted from six locations along the sewer line on the east side of 

Building 829X. A power auger was used [0 reach the top of the sampling inlerva1, then soil 

samples were collected from the interval using a hand auger. The bottom of the sewer line 

was found at a depth of approximately 2.5 ft below the ground surface (bgs); therefore, the 

sampling interval was from 2.5 to 4 ft bgs. Sample locations were placed approximately one 

foot to the east of the sewer line to avoid rupturing the line during sample collection. 

Constituents of concern analyzed in soil samples collected from locations adjacent to the 

sewer line were VOCs, SVOCs. metals, gamma~em.itting radionuclides and tritium. The soil 

along the sewer line was a reddish~brown sandy si lt with some fine gravels (less than 10 

percent). 

2.1.2 Silver Rocovery Sump 

Soil samples from the floor of (he silver recovery sump were collected using a hand auger. 

Before using the auger it was necessary to push asjde (using a shovel) six to eight inches of 

gravel covering the soil. Soil samples wC!e eoJlected from four locations in the sump: the 

center, and the northernmost. easternmost, and southernmost points inside the perimeter of the 

sump. T he only constituent of concern analyzed in perimeter samples was silver. although 

the central ly-located sample was analyzed for the full suite of constituents (VOCs. SVOCs, 

metals, gamma-emitting radionuclides and tritium). The soil in the bottom of the slimp was a 

dark brown to black moist silty clay. 

2.1.3 PerlpherBI Soils 

Soil sample.<; were collected from four evenly-spaced locations along a north~soulh line 

between Buildings 829X and 830 using the Geoprobe n.t. The sampling interval included all 

soil in the 1 ~ 112 inch core from 0 to 40 inches below the ground surface. Constituents of 

concern were gamroa~emittjng radionuclides and isotopic plutonium. The peripheral soils 

were brown to reddi .<;h~brown silty sands with lenses of fine gravel. 
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2.2 Waste Characterization Samples 

Samples were collected to deterrn.ine the hazardous waste characteristics of excess materials 

produced during soil sampling at BuHding 829X. These materials included excess soils from 

sewer line locations and fluids produced during equipment decontamination. both of which are 

described below. 

2.2.1 Composite Soil Samples 

Sewer line soil sampling locations were combined to make up waste management composite 

samples. During collection of soil samples from sewer line locations, excess soil was retained 

in a stainless steel bowl. Upon completion of sample collection for the designated composite 

groop, a sample of the excess soils was collected for analysis of toxicity characteristic metals 

and isotopic uranium and thorium. Remaining excess soil was bagged and containerized in 

accordance with the Building S29X Waste Management Plan (WMP). 

2.2.2 Decontamination Fluid Sample 

A sample of decontamination fluid was collected to detennine the appropriate waste disposal 

method. Sampling equipment used to collect Building 829X soil samples was washed 

between sampling locations using a solution of nonphosphate detergent in tap water, then 

rinsed by spraying with deionized water. The spray rinse was performed over the wash 

container; therefore, oruy One container of decontamination fluid was generated during this 

project. Following completion of the final decontamination. a sample of the decontamination 

fluid was collected in laboratory-prepared sample containers. The remaining decontamination 

fluid was containerized in accordance with the WMP. The aqueous decontamination fluid 

sample was analyzed for parameters requested by the SNUNM Generator Interface 

Department 7572 (total organic carbon [TOq, total organic balogen [fOX], priority polJutant 

metals and gross alpha and beta activity). In addition, a field measurement was made of the 

pH of the containerized decontamination fluid. 

2.3 Field Quality Control Samples 

Four types of field quality control (QC) samples were collected during soil contamination 

assessment sampling at Building 829X: 

• Field duplicate soil sample 
• Aqueous field blank samples 
• Equipment rinsate sample 
• Aqueous trip blank samples 
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In addition, one soil sample was designated for matrix. spikelmaU'ix. spike duplicate 

(MSIMSD) analysis. 

2.3.1 Field Duplicate Sample 

Tn order to assess the ovcralJ sampling and analysis system precision, one field duplicate soil 

sample was collccted. The field duplicate sample was analyzed for the same parameters as 

the corresponding soil sample. The duplicate soil sample was collected from the sewer line 

sample location 20 feet north of Cleanout 1 (sample numbers 21265 and 21266). 

2.3.2 Field Blank Sample 

Field blank samples were collectcd to assess potential sample contami nation resulting from 

ambient fi e ld conditions. A field blank sample:: consists of deionized waler poured into 

laboratory-prepared samplc containers in tbe field. One field blank sample was eoUeeted ne...tr 

the sewer line and analyzed for the full suite of paramelc~ requested for sewer line soil 

samples . A second fie ld blank sample was collected near tbe sump and analyzed for total 

s ilver only. 

2.3.3 Equipment Rinsate Sample 

An equ ipment rinsale sample was collected to assess tbe effectiveness of the decontamination 

procedu re and determine whether or not samples may have been contaminated by the 

sampling equipment. The rinsate sample was collected after decontamination of the sampling 

equjpment by pouring deionized water over and through the sampling equ ipmem into 

laboratory-prepared containers. The equipment rinsale blank. sample was analyzed for all 

parameters for which soil samples from Building 829X were analyzed. 

2.3.4 Trip Blanks 

Trip blank samples were submitted to assess the potential for VOC contamination of samples 

during Shi pping, storage. and handJing at the site or during analysis at the laboratory. The 

analytical laboratory prepared the trip blank samples, whieh accompanied the sample 

containers during shipment 10 the field and back to the laboratory, and wcre thf;n analyzed for 

VOCS. Two nip blank samples were included with the shipment of soil and aqueous samples 

collected al Building 829X. 

2.3.5 Matrix Spike Sample 

A matri x spike sample consists of known concentrations of the constituents of inlcre.st added 

to a des ignated soil sample, to assess the impact of the sample matrix. on the accuracy of the 
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analytical procedure. The matrix spike is considered a field QC sample because the field 

leam must indicate to the laboratory which sample requires matrix spike analysis. or the 

Building 829X samples, maldx spike analysis was requested for the sewer linc sample located 

83 fcct north of Cleanout 1 (sample number 21270). 

2.4 Sampling Methodology 
Samples were collected from [he three zones at Building 829X using equipment and methods 

listed in the SAP and deemed appropriate by the field sampling team in a preliminary 

walk-through reconnaissance of the site. Field documentation is included in Appendix A. 

2.4.1 Field Monitoring Procedure 

As required by the Building 829X HASP. sample locations along the sewer line were 

monitored for organic vapors, llsing a pbotoionization detector (PIO). immediately upon 

completion of the borehole. The PID was calibrated according to the manufacturer's 

instructions prior to going to the field on the same day that monitoring and sampling 

occurred. Field monitoring found no occurrence of organic vapors above background values 

in any of the sewer line boreholes or in the breathing zOne. 

2.4.2 Soil Sample Collection Procedures 

The soils adjacent to Building 829X were sampled using tools that were properly 

decontaminated in accordance with procedures described in the SAP. Soil for voe analysis 

was transferred directly from the sample collection device into the sample container 

immediately upon collection. Following collection of the VOC fraction the remaining soil 

from a given location was placed in a clean stainless steel bowl where it was mixed and 

homogenized before being placed into sample containers. Excess soil was retained to be used 

in composite waste characteri7.ation samples (Section 2.2 .1 ). 

2.4.3 Sample Handling Procedures 

Upon being filled. sample containers were immediately capped, labelled, and sealed with 

custody tape. Although chemical preservation was not required for any soil sample fractions, 

the samples were placed on ice in the field and cooled to approximately 4 degrees Celsius, 

Sample custody documentation was completed in llie field as each sample was collected. 

2.5 Equipment Decontamination 
All bUlldmg material sample collection equipment, including Gcoprobc 1M drill shoes and 

acetate . sleeves. augers, stainless steel bowls and spoon, were decontaminated before use at 
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each sampling location. TIle decontamination procedure consisted of a tap water and 

de.lergent wa. .. h. followed by a spray rinse with deionized water. 1be equipment was then 

a llowed to air dry for several minutes before reassembly or reuse. 

2.6 Sample Management 
Samples were handled in a manner that maintained sample integrity from collection through 

analysis. The field sampling team delivered the samples within 24 hours of collection to the 

SNUNM Sample Management Office (SMO). who prepared the samples for shipment in 

accordance with procedures for sample management and custody as specified in the 

"Environmental Programs Department (7720) Procedure for Sample Management and 

Custody . Revision 0" (QA .08-01) (SNUNM, 1991a). Samples for chemical analysis were 

shipped via overnight carrier to the analytical laboratory. or hand-delivered by SNUNM SMO • 
personnel, as appropriate. 

SNUNM Analysis Request and Chain of Custody Records were completed as specified in the 

SNUNM "Environmental Programs Department (7721) Procedure for Sample Management 

and Custody. Revision 0" (QA 08-01) (SNUNM, 1991a). The SMO reviewed sample 

documentation for completeness and retained sample documentation until analytical repor15 

were received from the laboratories . Completed sampJe documentation is included wiLh the 

associated analytical repons in Appendices Band C of this report. 
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3.0 Analytical Data Summary 

Three laboratories provided analytical services for the contamination assessment of 

Building 829X. Samples for VOC, SVOC, and metals analyses wecc shipped to QuanteITa 

Incorporated in Arvada. Colorado. Gamma spectroscopy was performed by SNUNM 

Department 7715. Samples requ iring gross alpha, gross beta, lritium, and isotopic (plutonium, 

uranium, and thorium) analysis were sent to TMAlEbcrline in Albuquerque, New Mexico. 

AnalyLical methods, QC inrormation. and analytical results are described below. Analytical 

reports are provided in Appendices Band C. 

3.1 Analytical Methods 

The metbods used to analyze the samples collected at Building 829X were EPA-approved or 

other validated methods, listed in the SAP. Composite soil samples for waste characterization 

were first prepared using EPA Method 13 11 . tOxlcity characteristic leaching procedure 

(TCLP). then analyzed by tbe appropriate method listed in the SAP. 

Gamma spectroscopy analysis was performed all soil and aqueous samples using a hyper-pure 

germanium detector coupled to a multichannel analyzcr and counted for 60 or 100 minutcs. 

Tritium. gross alpha and gross beta analyses were performed using EPA-approved 

methodology. Isotopic analyses (uranium, plutonium. and thorium) were performed using 

laboratory-specific methods meeting critical level requirements specified in the SAP. 

Detection limits for cobalt nnd cesium species in the gamma spectroscopy analysis were 

higher than the limits specified in the SAP. 

3.2 Analytical Results 

The following subsectiolls describe tbe analytical results for the soil samples colleeted at 

BuHding 829X. Detectable constituent results of (he sample analyses fo r three sampling 

zones are summarized in the following subsections and in data tables at the end of this 

section. Table 3-] summarizes organic compounds detected, Table 3-21islS metals detecled, 

and Table 3-3 summarizes radionuclides detccted in Building 829X soil :lJ1d QC samples. 

Additional information enn be found in the analytical data reports contained in Appendices B 

and C. 

Quanterra flnalyticaJ results for organic compounds reported "J" values for some compounds. 

A '')'' indicates an estimated value for a compound detected at a Jevel less than the reponing 
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limit but greater than the method detection limit. Analytical results nagged as "r values are 

included in data summary tables in this repon; howevcr I because "1" values may represent 

fa lse-positive concentrations. care should be used when interpreting these data. tn addition, 

"J" values should not be used for relative percent difference (RPD) calcu lations becausc tbey 

arc estimated values . 

In the Quantcrra analytical reports some results are flagged with a "B" qualifier. The "B" 

flag indicates that the compound identified was also detected in associated laboratory method 

blank analyses. QUaJ\terra rcpom do not perfonn blank correction calculations for these 

findings, nor are SllCh corrections included in this report. 

In Tables 3- 1 through 3-3. investigation sample analytica l results are compared to the 

applicable action levels specified in the SAP. andior SNUNM background values (SNUNM, 

1994). Specifica1ly data for organic compounds and metals are compared to action levels 

listed in proposed Subpart S to 40 CFR 264.521 (0)(2)(i-iv), Appendix A. No action levels 

are currently proposed (or radionuclides in soil; therefore, the results from Building 829X soil 

samples are compared to SNUNM background values. In order to provide additional 

information for contamination assessment, metals results were also compared to current 

SNUNM background values. Waste characterization sample analytical results were compared 

to toxicity charactcristic regulatory limits listed in 40 CFR 261.24 for hazardous cbemical 

CODstituents. Waste characterization crileria for radionuclides have not been made available 

and SNl.JNM Department 7572 will evaluatc the analytical data to determine whether or not 

soil waste materials are considered radioactive waste. 

3.2.1 Sewer Une Samples 
A total of 7 ~oiJ samples (including one duplicate) collected from 6 locations along the sewer 

line east of Building 829X were submitted for laboratory analysis. The samples were 

analyzed for VOCS, SVOCS, total metals, gamma-emitting radionuclides. and tritium. The 

analytical results for Building 829X sewer line soil samples are summarized below. 

Six VOCs were reported in sewer line soil samples; however al1 of tbest findings were 

estimated "J" vaJues and most of the compounds (except toluene) were also "B" values found 

in the associated laboratory method blank. analyses. Twelve SVOCs (one phthalate and 

eleven polynuclear aromatic hydrocarbons [PAI-lJ) were reported; all of tJ1ese fi ndings were 

estimated "J It values except for 840 micrograms per kilogram ().1g/kg) of phenanthrene in one 
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sample (from tbe location 31 ft north of Cleanout I). Phenanthrene is a component of asphalt 

commonly found in soils in prOi\imily to paved areas. 

Five metals were detecled in all of the sewer line soil swnpJcs: arsenic (2.6 milligrams per 

kilogram Img/J<gj to 4.5 mg/J<g), barium (126 mg/J<g 10 233 mg/J<g), chromium (5.6 mg/J<g to 

12.2 rng/kg), lead (4.2 mg/J<g 10 20.4 mg/J<g), and nickel (6.1 mg/J<g 1012.8 mg/J<g). Mercury 

was found in three sampJes at values of 0.30 mg/kg, 2.9 mg/kg, and 3.5 mglkg. All of the 

metal detections in sewer line soil samples were at concentrations less than their action levels 

with onc exception. The sample located 31 ft north of Cleanout 1 (Sample no. 21267) had a 

lead concentration of 2004 mglkg. which is greater than the 95th percentile of the background 

value range ( 15.0 mg!kg), but within the overall SNUNM range of background values for 

lead (1 .0-110.0 mg/kg) (SNUNM, 1994). A second sample (no. 21269), localed 53 II north 

of Cleanout I , had a Jead conceotratioD of 14.9 mg/kg, which approacbes the 95th percentile 

background value. 

Of the six metals detected in sewer line soil sampJes. four (arsenic. barium, chromium. and 

nickel) had [be ir highest values in the sampJe location 20 ft north of Cleanout I, and two 

(lead and mercury) had the highest value at 31 ft nortb of Clcanout I. Mereury detections 

were restricted 10 the three sample locations between 31 ft and S3 ft north of Cleanout I. 

All of the sewer line soil samples contained detectable gamma·emiuing radlonuclide 

activities. All gamma spectroscopy findings for sewer line soil samples fan within the 

background range for radionuclides in soil at SNUNM (SNUNM, 1994). 

Tritium was reported for the duplicate samples from the sample location 20 fl north of 

Cleanout 1, al 230 ± 140 and 260 ± 150 picocories per liter (p<:iIL). equal to or slightly 

above the minimum detectable activity (MDA) of 230 pCiIL. Tritium was not detected in any 

other sewer line investigative soil samples. Tritium was also detected in the field blank 

sample assoc iated with the sewer line investigative samples at 330 pCi/L (Section 3.3.2). 

3,2,2 Sump Samples 

Soil sam ples from four locations on the floor of the sump located west of Building 829X 

were submitted for laboratory analysis. One sample, from the center of Ule sump. was 

analyzed for VOCS, SVOCs. total metals. gamma~mitting radionuclides, and tritium; the 

other three samples, from the periphery of the sump floor. were analyzed for total silver onJy. 
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The analytical results for soil samples from Building 829X silver recovery sump are 

summarized below. 

One VOC (methylene chloride) and three SVOCS (all PAR compounds) were reported for the 

sample from Lhe center of the sump. All four compounds were reported as estimated "J" 

values and the voe was also a "BU value, found in the associated laboratory method blank. 

Silver was reported in three of the four samples at 7.8 mglkg. 17.2 mglkg. and 125 mglkg; 

the highest value was in the sample from the center of the sump and sHver was not detected 

at the northern perimeter location. Five other metals were reported for the fu ll-suite central 

sample: arsenic (5 .1 mglkg). harium (120 mglkg). chromi um (8.4 mglkg), nickel (8.6 mg/kg) , 

and selenium (2.7 mglkg). EXCept for silver. all metals detected in soil samples from the 

silver recovery sump were at concentrations less than their respective aclion levels and 

background values. Allhaugh silver fi ndings did not exceed the Subpart S action level, aU 3 

detections exceeded the 95th percentile background value and 2 of the three exceeded the 

range of background values for silver at SNLlNM (SNUNM, 1994). 

The soi l sample from tbe center of the sump contained detectable gamma-emirting 

radionuc.lide activWes. All gamma spectroscopy findings for the sump soil sample fall within 

the background range for radioDucJidcs in soil at SNUNM (SNllNM, 1994). 

Tdtium was detected in the central sump soil sample at a concentration of 230 ± 140 pCi/L, 

equal to the MDA. 

3.2.3 Peripheral Soil Samples 
Soil samples from four locations along a north~south line between Buildings 829X and 830 

were submitted for laboratory analysis for gamma-emitting radionuclides and isotopic 

plutonium. Analytical results for the peripheral soil samples are discussed below. 

All of the samples contained detectable gamma-emitting radionuclide activities. Three 

radioJ'lUclides slightly exceeded SJ\ruNM background values in the peripheral soils. In the 

southernmost sample (no. 21275), uranium-238 occurred al 1.26 ± 0.618 pCilg, compared to a 

background 95th percentile value of 1.1 pCilg. The next sample to the north (no. 2 1276) was 

found to contain 0.862 ± 0.148 pCilg of bismuth-214, just above its background 95th 

percentile value of 0.8 peilg. Radium-224 was detected in the northernmost sample at 1.19 ±: 

0.524 pCi/g which exceeds the 95th percentile value of 0.968 pCilg. 
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Peripheral soil samples were also analyzed for isotopic plutonium, which was not detected in 

any of the samples. 

3.2.4 Waste Characterization 5011 Samples 
Three composi te samples of sewer tine soils and one composite sample of sump soil were 

analyzed for TCLP meta ls, isotopic uranium, and isotopic thorium. No waste soil was 

gcnerated from the peripheral soil samples; therefore, no waste characterization samples or 

analyses were required for this zonc. In addHion, one waste characterization ~ampje was 

collected from decontamination flu ids accumulated during this sampling event. Analytical 

results for soil and aqueous waste characterization samples are discussed below. Metals 

rcsuhs for cOmpos ite soil sam ples are compared to the toxicity characteristic maximum 

contaminant levels listed in 40 CFR 261.24, Table I. Metals results from the 

decontamination fluid sample are compared to maximum allowable concentrations listed in 

Ci.ty of Albuquerque Ordinance S-9-3M. Sewer Use and Wastewater Control (City of 

Albuquerque, ·1990). No standards have been established for TOC or TOX. Waste 

characterization analytical results are included with invc. .. tigative soil sample results in Tables 

3-1 through 3~3. 

Sewer Line. Badum was reported for al l three composite soil samples collected aJ ong the 

sewer line, at concentrations of 0.55 milligrams per liter (mgIL). 0.9 1 mg/L, and 1.1 mgIL. 

Barium was also reported for the associated laboratory method blank sample, at 0.92 mgIL. 

The laboratory repon narral ive noted that barium frequently occurs as an artifact of the fil ler 

media used at the laboratory for this analysis. One composite sewer Hne sample also 

contained 0.000 16 mgIL of mercury and 0.077 mglL of selellium. Both of these OCcurrences 

are estimated "I" val ues. All TC metals detections are well below their respective TC action 

leveJs. 

Isotop.ic uranium and thorium detections in sewer line samples did nol exceed background 

values ., SNUNM (SNUNM. 1994). 

Sump. The composite soil sample from the silver recovery sump was found Lo contain 

0.73 mgfL of barium, 0.00016 mgfL of mercury (a "1" value), and 0.05 1 mg/L of silve r. All 

three of these fi ndings are below the TC action level. 
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Isotopic uranium and thorium were detected in the waste characterization sample from the 

sump; they did not exceed SNUNM background values (SNUNM, 1994). 

Decontamination Fluid. Ten priority pollutant metals detected in the aqueous 

decontamination fluid sample were barium. cadmium, chromium, copper, lead, manganese, 

mercury, nickel, silver (estimated "J" value), and zinc. An metals detections were below City 

of Albuquerque maximum a11owab1c concentrations for discharge into the public sewer 

system. The decontamination f1uid sample was also found to contain 70.3 mgIL of TOC and 

43.8 micrograms per liter ()..IgIL) of TaX; no discharge standards currently exist for these, two 

analyses. Field pH measurement of the containerized decontamination fluid yielded a value 

of 7.0, within the range allowed by City of Albuquerque regulations for discharge into public 

sewer systems. 

Gross alpha activity of the decontamination fluid was reported at 27 ± 13 pCiIL and gross 

beta activity was 51 ± 10 pOlL. No background range is specified for these analyses, and no 

action levels are specified in Subpart S or the SAP. 

3.3 Quality Control Summary 
Field and laboratory QC samples were analyzed so that data quality could be evaluated. The 

. roHowing subsections summarize the QC data and findings. 

3.3.1 Data Verification and Validation 
Verification and validation of chemical measurement data were performed in accordance with 

the SNUNM Environmental Operations Center "Verification and Validation of Chemical and 

Radiochemical Data" Revision 0 (TOP 94-03) (SNLlNM, 1994), Data validation was 

performed using SNUNM DV-I and DV-2 checklists, which are included with the analytical 

rcports in Appendices B and C. Data validation was not required or perfonned for SNUNM 

Department 7715 gamma spectroscopy data, 

3.3.2 Field Quality Control Data 

Field QC samples (Section 2.2) submitted to Quanterra during sampling activities at 

Building 829X included two trip blanks, one field duplicate sample, two field blanks, one 

equipment rinsate blank, and one matrix spike analysis. Results for the QC samples are 

included in Tables 3-1 through 3-3 and in the analytical data reports in Appendix B, and are 

di scussed below. 
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Trip Blanks. Two aqueous trip bJank samples were shipped with the Building 829X 

samples and analyzed for VOCs. No VOCs were reported for these trip blank samples at 

levels above the laboratory reporting limit. Soil sample results and the associated trip blank 

results indicate that there was no significant sample contamination by VOCS from field or 

shipment sources. 

Field Duplicate Samples. One duplicate sample of sewer line soils was coUected from the 

sample location 20 ft north of CleaflOut 1. The duplicate sample was collected independently 

from a location adjacent to the original sample, and submitted as a blind sample with a 

unique sample number and identity so the QC function could not be determined by the 

laboratory. The duplicate sample was analyzed for tbe same chemical and radionuclide 

parameters as its counterpart 

Tallie 3-4 compares the results of duplicate analyses and calculates relative percent difference 

(RPD) values for each analytical pair. Calculation of RPD is possible only when the original 

sample and duplicate both show detectable results. Results flagged as "1" values are estimates 

and are not appropriate for RPD calculation. Overall precision indicated by the RPD 

measurements provides an estimate for the heterogeneity of the sampled medium plus 

variability within the analytical procedures. The SAP calls for an acceptance liIllit for 

precision of 20% or less for metals analyses. The high RPD value for lead (41.6%) may be 

due to inherent inhomogeneity of the soil sampled. High RPD values for 3 radionuclides 

probably reflect variable analytical criteria (prilllarily minimum detectable activity, which is 

unique to each analysis) as well as heterogeneity of the media analyzed. These values should 

not adversely affect interpretation of the analytical data relative to these thresholds. 

Field Blanks. One aqueous full-suite field blank sample was collected near the sewer line, 

and one aqueous field blank sample for total silver analysis only wa. .. collected near the sump 

aL Building 829X. No VQCs, SVOCs, or gamma-emillmg radionuclides were detected in the 

full-suite field blank at Jevels above the reporting liotit, and no metals were detected in either 

fjeld blank sample. Tritium was reported at 330 ± 140 pCilL. The results obtained from 

analysis of field blank samples indicate no contamination of the soil samples from ambient 

conditions at the site with the possible exception of tritium at the sewer line. 

Equipment R;nsate Blanks. One equipment rinsate blank sample was eol1ected fo llowing 

completion of soil sampling and final equipment decontamination at Building 829X. No 
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contaminants of interest (VOCs. SVOCs. metals, gamma-emitting radionuclides. or tritium) 

were detected above the laboratory reporting limit in the rinsale blank. These results indicate 

that deconta mination procedures were effective and project samples were not cross

contaminated by the sampling equipment. 

Matrix Spike Analysis. Matri;!!; spike and matri;!!; spike duplicate analyses were perfonned 

to assess sample matrix effects on analytical accuracy and in accordance with requirements of 

the SAP. The field team supervisor designated the soil sample from the northernmost 

location along the sewer line for matrix spike analysis on the Analysis Request/Chain of 

Custody Record that accompanied tbe samples to QUflnterra. The matrix spike was perfonned 

for all parameters on the sample leachate in accordance with approved laboratory procedures. 

Matrix spike resu lts were reported in tbe laboratory analytical data report {Appendix B) as 

percent reco very and RPD calculations. 

3.3.3 Laboratory Quality Control Data 

Laboratory QC samples were analyzed at the laboratories. and the data were included iu the 

analytical repons with cross references to the corresponding Building 829X investigative 

samples. Laboratory QC data include organic surrogate spike, duplicate control sample, 

single control sample, and method blank analyses. For {be chemical analyses, the analytical 

data sheets for each sample include the nomiDal reporting limit for the parameters reponed. 

Qll3lity control excursions are discussed in the narrative to the Quamerra analytical report, 

nOled on the DV-2 checklist (Appendix B), and listed in Section 3.4. Matrix spike analyses 

were per(onoed by the laboratory in accordance with the SAP and are discussed above. 

Surrogate Spike Analyses. All surrogate spike percent recoveries were within laboratory 

or method acceptance limits. 

Laboratory Quality Control Findings, Several laboratory quality control findings 

relating to internal standard and control sample compound recoveries are discussed in the 

analytical report narrative and noted on the data review checklists. The findings either do not 

apply to Building 829X soil sampling because most contaminants reported were below 

regulatory action levels. or do not Significantly affect data quality based upon the laboratory 

review of the sample data and the entire set of quality control data for the analytical batch. 
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QuanLitaLion HoUts were less tban applicable regulatory lim.ilS for most analyses. All 

investigative samples caUed (or in me SAP were coUected and analyzed. Consequently, data 

completeness approached 100 per cent. Laboratory qUality control results are acceptable. 

Minor nonconformances (0 the SAP with regard to laboratory QC fmdings are documented in 

laboratory analytical reports included in Appendix B and listed in Section 3.4, below. 

3.4 Nonconformance 

A nonconformance is an unplanned and unintended deviation from the established sampling 

and analysis plan or procedures. Nc nonccnfcnnances occurred during field soil sample 

collection activities at Building 829X. Two variances to the SAP occurred after the SAP waS 

upproved and before sampling of Building 829X soils begun. Isotopic uranium and isotopic 

thorium were added to analyses required for composite soil samples at the request of 

SNUNM Department 7572. Analyses for TOC and TOX were added to ana1ytical 

requiremcnL~ for the decontamination fl uid sample by SNUNM Department 7573. One 

analytical laboratory (Quantcrra) reported several nonconfoIlJ\3nces during sample analysis; 

however. the validity of analytical results was not adversely affected. The laboraiory 

nonconformances are noted on DV2 worksheets in Appendix B and are discussed below. 

Seven samples required dillllion in order to perform analysis. thereby raising the detocLion 

limit. SVOC analysis of sewer line samples 21265 and 21266 (duplicate samples from the 

location 20 ft north of the cleanolJt) required adjustment of the detection limit to compensate 

for reduced volume of lhe extract. Sewer line samples 21268 and 21269 (4 1 and 53 ft north 

of the cleanout) required dilution fo r mercury analysis to compensate for high concentrations 

of the target analyte present in the samples. Sump sample 21273 required d ilution for silver 

analysis due to the high concentration of iron in the sample. T he reporting limit fo r metals 

analysis of sample 2 1282 (decontami nation nuid) was mised due to matrix interference. 

Sample 21282 also requ ired dilution for TOe analysis due to Lhe concentration of the target 

analyte present in the sample. 

Three nonconfonnances occurred during laboratory control sample analyses. In one case, the 

accuracy for trichloroethene in the laboratory QC sample analysis was below the acceptable 

lower limit; however. MS/M"Sn results for the compound were acceptable and 00 further 

action was required. In the same QC sample ana1ysis. 4-bromofluorobenzcne exceeded its 

QC limit, while dinitrotoluene exceeded its QC limit in another QC analysis. The effect 

would be n high reporting bia.~ if either target compound was detected in the associated soH 
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sample. Since neither compound was detected in the associated soil sample, these 

nonconfonnances do not adversely affect analyticaJ results. 

Contaminants were reported for aU fow vee method blank analyses. The compounds 

detected - acetone, 2-butanone, 2-hexanone. methylene chloride, and 4-methyl-2-pentanone -

arc all common laboratory contaminants. Barium contamination in the metals method blank 

analysis is a consistent artifact of the TCLP filter media, and the levels detected are within 

acceptable tolerances. Analytical results for soil and field QC sample anaJyses are nol blank

corrected. 
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Table 3-1 

Summary of Organic Compounds Detected In Soil and Field ac Samples, 
Collected at Building 829X, Sandia National LoboratorleslNew Mexico 

Sample Number and Location I Ana",. Result Action LOvat" 

Sewer Uno SolI Sampleti 

212$4 Total vee - -Tl·829· BHOO1..oo4S Acetone 3.7 BJ ..... 
MInof onsol joint In sewer line Methylene chloride 3.3 BJ ...". 
8 ft N 01 COl , 2.5-. ft bgs. 

Total SVOC -Phenanthrene 42 J NE 

21265 Tolal vee - -T1·829· BHOO2-004S Acetono 1.2BJ 8e+06 
lv1inor ollset )oint In sower line 2-Bulanone (MEK) 1.9 BJ 4.-
20 It N 01 COl , 2 .5-4 ft bgs. 2·Hexanonc 1.2 BJ NE 

Methylene chloride 4.8BJ ...". 
Toluene 1.0 J 2 ... , 

Total Slice NO NA 

21266 Total voe - -T1-829-B~ Methylene chloride 4.6BJ 90+04 
Minor offset joint In sewer 'l'Ie 4-Meth~·2·pentanone (MIBt<) I.OBJ NE 
20 ft N of COt , 2.5-4 It bgs. 
Field dvplic81& of 2'265 Total SVOC - -bis(2-Elhylhexyf)phlhalale 68 J 50+04 

21267 Tolal VCC - -Tl-.829- BHOO4-004S Acolone 6.0 J 8&+06 
Minor ot1sOI Joint in sower ino Methylene chloride 2.7 BJ _04 
31 ft N ot COl , 2.5-4 ft bgs. 

TotalSVOC - """"'-Acenaphlhene 33J NE 
Phcnanthreno 840 NE 
Anthracene 36 J NE 
Fluoranthene 2:30 J NE 
Pyrene 180 J NE 
Benzo(a)anlhracene 99J NE 
bis(2-Ethylhexyl}phlholale 40J Se+<>< 
en ...... 120J NE 
Benzo(b)lIuoranthena 190J NE 
8enzo(a)pyrene 130 J NE 
Indono(l,2.3-od)pyrene 68 J NE 
Benzo(g,h,i)perylene 82 J NE 

Refer 10 footnotes al end 0 1181»0. 
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Table 3-1 (Continued) 

Summary of Organic Compounds Detected In Soil and Field QC Samples, 
Collected at Building 829X, Sandia National Laboratories/New Mexico 

Sample Number and l ocation Analyte Result Action Level' 

21268 Total VOC - -T1-829-BHOO5·004S Methylene chloride 2.5 BJ 96+04 
Minor ollsel Joint In sewer l ine 
41 11 N of CO t, 2.5-4 rt bgs. Total SVOC -Phenanthrene 160 J NE 

Fluoranlhene 48 J NE 
Pyrene 43J NE 
Beozo(b }tluoranthene 35J NE 

21259 Total vae - -T1-829-BHOO6-004S Methylene chloride 2.9 6J ge«l4 

Minor offset joint In sawer line 
53 ft N of COt, 2.5-4 It bgs. Total SVOC -Phenanthrene 200 J NE 

FJuoranlhene 98 J NE 
Pyrene 78 J NE 
Benzo(a)anthracene 66J NE 
Chrysene 58 J NE 
Bttnzo(b)lIuoranthene 84J NE 
eenzo(a)pyrene SOJ NE 

21270 Total VOC - -Tl-829-BHOO7-OO4S Methylene chloride 3.4 8J 9a+04 
Minor offset joinl in sewer line 
83 11 N 01 COl, 2.5-4 ft bgs. Tolal SVOC NO NA 
MS/MSD requested 

Silver Recovery Sump 5011 Samples 

21271 Total VOC - l!lIi!<!I 
T1·829·DWOO1-001SS Methylene chiOlide 3.sBJ ge+04 
Center 01 sump, 0-12" bgs '=:. - -120 J NE 

38 J NE 
PyreM 34J NE 

21272 NS 
T1-829-DWOO2-{)ol55 
Northern perimeter of sump, 0·12' bgs 

21273 NS 
T1 -B29-0WOO3-001SS 
Eastam perimeter 01 sump, 0,'2" bgs 

21274 NS 
Tl-829-DWo04-o01 SS 
Southern perlmetar of sump, 0·12" bgs 

Raler to footnotes at end ol lable. 
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Table 3-1 (Continued) 

Summary of Organic Compounds Detected in Soil and Field ac Samples, 
Collected at Building 829X, Sandia National LaboratorleolNew Mexico 

Number and l ocaliofl I Anal". AastJI Action levera 

So, 

21275 NS 
T1-829-GPOOI--3.3S 

25 II E of SE com~~~~829X. 
continuous I" _~()(8< 

21276 NS 
T1-829-ClP002-3.SS 
34 It N 01 21275, 
conllnuous 1· core, HO' bgs 

212n NS 
Tl-829-GP0a3-3.3S 

68 " N 01 ~:~:;o. . DgS continuous 0-<40" 

21276 NS 
TI-829-GPOO4-3.3S 
101 ft N 01 21275, 
continuous 1· COIC, 0-40" bgs 

Waste Characterization 

21279 NS 
T1·829-BHOD6-004C 

0121264 through 21267. 

21280 NS 
n-829-8 HOO9-()04C 

of 2 1268 and 21269. 

21281 NS 
T1-829.C~~i5-001 C 

21282 Total Organlc Carbon 70.3 mgll NA 
Tl-B29-0FOO1 -000C 
Dec::ontamlnallon fluid ToI~ 43 .• mglL NA 

Field Oualily Control 

21283 Total vac J!lI!h 
Tl-829-EBOO1-OOOW Acetone 2.D J NA 
Equipment rinsale blank M&thyIene chloride 2.4 BJ NA 

Total SVOC NO NA 

2t284 Total VOC J!lI!h 
Tl-829..fBD01-ooGW Acetone 2.2 J NA 
Aqueous lleld blank at sewer line Melhylone cHonda 2.3 BJ NA 

~ J!lI!h 
I .t J NA 
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Table 3-1 (Continued) 

Summary of Organic Compounds Detected In Soli and Field QC Samples, 
Collected at Building 829X, Sandia National laboratorleslNew Mexico 

Sample Number and Location Analy19 Resull 

21285 NS 
T1-829·FBOO2-(JOQW 
Aqueous field blank at sump 

21286 Total VOC J!!l& 
Tl-829·TBOO1-OOOW Methylene chloride 3.6 BJ 
Aqueous lab-prep. trip blank 

21287 Total VOC J!!l& 
Tl-829-TBOO2-DOOW Mmhy\ene chloride 3.6 BJ 
Aqueous lab· prep. trip blank 

II Action levels obtained from 40 CFA 264.521 (a)(2){i-fv), ACRA Proposed SUbpar! S. 
B = Compound also found in method blank. 
CO = Cleanoul, 
It bgs = feet below ground surface. 

Action Levcra 

NA 

NA 

J ... Compound detected but below the contract-required quanlitalion limit (the valuo gIven Is an estimate). 
MSiMSO ::; Matrix spike/matrix spike duplicate. 
NA = Not appllcable. 
ND :: Not detected. 
NE = Not established in source cited. 
NS ::; Not sampled (analysis not required). 
SVOC = Semivolalile organic compounds. 
I = Sample diluted d ue to concentration oJ targel cOI'Tlpounds. 
Units: J.Ig1kg == microgram per kilogram; J.Ig/L = microgram per liter; mg/J(g = milligram per kilogram; mgll == 
mili lgrallll1iter. 
voe = Volati le organic compounds. 
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Table 3-2 

Summary of Metais Detected in Soli and Fleid ac Samples, 
Collected at Building 829X, Sandia Nallonal LaboratoriesINew Mexico 

Sample Number and location AnaIyt. Result Action Lsv~ Backgroundb 

Sew~r Una Soli Samplos 

21264 Tolal Metals !!!lI1<9. !!l!I!!!9 !!!lI1<9. 
T1,S29-BHOOI-G04S Arsenic 4.3 60 NE 
Minor ollsol Joint 10 sewer line Barium 126 4000 398.1 
8 ft N at COl, 2.5-4 ft bgs. Chromium 5.6 400' 22.90 

Lead 4.SJ NE 15.0 
Nickel 6.1 2000 15.39 

21265 Total Metals !!l!I!!!9 !!!lI1<9. !D9!!!!! 
T1-829-BHOO2-004S Arsenic 4.5 60 NE 
Minor otlset Joint in sewer line Barium 233 4000 398.1 
20 It N 01 CO,, 2.5-4 It bgs. Chromium 12.2 - ~2.90 

L ... ..3 NE 15.0 
Nickel 12.8 2000 15.39 

21266 Total Metals !D9!!!!! mglJcg !!!lI1<9. 
T1-829·BHOO3·0()4S ArseniC 3.7 BO NE 
Mi'Ior ollsel pint In sewer line Barium 192 4000 398.1 
20 It N 01 COl, 2.5-4 ft bgs. Chromium 11 .8 - 22.90 
Fiflki duplicate 0121265 Lead 6.1 NE 15.0 

N_ 12.6 2000 15.39 

21267 Total Metals !!!lI1<9. !!!lI1<9. !D9!!!!! 
Tl..a29-BHOO~4S An<en~ 2.8 BO NE 
Minor offset jolnlln sewer line earium 158 4000 398.1 
3 1 II N 01 COl. 2.5-4 11 bgs. ChromiLWn 7.0 - 22.91) 

Lead 20.4 NE 15.0 
MereuI)' 0 ,30 20 NE 
Nickel 8.7 2000 15.39 

21268 Total Metals !!!lI1<9. !!l!I!!!9 ~ 
T1-B29-8H<105-004S Arsenic 3.0 80 NE 
Minor ollsal jOint In sewer line Barium 146 4000 39B.l 
4111 N 01 CO l , 2,5-411 bgs. Chromium 7.8 400c 22,90 

Lead 9.' NE 15.0 
Mercury 3.5 20 NE 
Nickel 6.7 2000 15.39 

21269 Total Metals !!ll>!!Jl !!!lI1<9. l!JlI!!<g 
Tl -829-BHG06-004S Arsenic 2.8 8. NE 
Mlnor olfset Joint in sewer Ilno Barium 205 4000 398.1 
53 ft N 01 COl, 2,5-4 ft bgs. Chrorrium 7.3 400c 22.90 

lead 14.9 NE 15.0 
Mercury 2.9 20 NE 
N""'" 8.2 2000 15.39 

Rolor to footnotos at ond cl lable, 
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Table 3-2 (Continued) 

Summary of Metals Detected in Soli and Field QC Samples, 
Building 829X. Sandia National LaboratoriesINew Mexico 

Sample Number and Location Analyte Result AcUon Levef Background" 

21270 Total Metals !llili'm !llili'm !llili'm 
T1-829-8HOD7-004S Arsenic 2.' 80 NE 
Minor otlset Joint In sewer line Barium 220 4000 398.1 
83 It N of COl , 2.54 ft bgs. Chromium 7.3 400' 22.90 
Includes TClP tracllon. Lead 4.2 J NE 15.0 
MSiMSD requosted Nickel 5.8 2000 lS.J9 

TCLP Melals !!l1l!h !!l1l!h !!l1l!h 
Barium 0.558 100.0 I.B9 

Silver Recovery Sump Sol Samples 

21271 Total Metals !!lJll!g !llili'm !!lJll!g 
T1-8:zs..DWOO1-Q0155 Arsenic 5.1 80 NE 
Center of sump. 0-'2' bgs Barium 120 4000 398.1 

Chromium 8.4 400' 22.90 
Nickel 8.5 2000 15.0 
Selenium 2.7 NE NE 
Silver 125 200 4.0 

21272 Total Silver NO 200 mglkg 4.0 mglkg 
T1-82&-DWOO2-001SS 
Northern perimeter at sump, 0-12" bgs 

21273 Total Silver 17.2 mg"Kg 200 """'9 4.0 mglkg 
T1·829-DWQ03-lJ01SS 
Eastern perimeter ol ,ump. 0-12" bgs 

21274 Total Silver 7.8 mgr'kg 200 mglkg 4.0 mg/kg 
T1 ·829-DWOO4-QOl SS 
SOl,.llhem perlmel er 01 sump. ().12~ bgs 

Peripheral Sol Samples 

21275 NS 
T1·829·GPOO1·3.3S 
25 It E of SE comer of Bldg 829X, 
conlinuous l' core. 0-40' bgs 

21276 NS 
Tl-829-GPOO2-3.3S 
34 f1 N of 21275. 
conUnuous 1" cora, 1)-40" bgs 

21277 NS 
Tl-829-GPOO3-3.3S 
68 n N 01 21275, 
conUnuous l ' core. 0-40' bgs 

ReIer 10 lootnoles el end 01 table. 
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Table 3-2 (Continued) 

Summary of Metals Detected in Soil and Field QC Samples, 
Bui lding 829X, Sandia National LaboratoriesiNew Mexico 

Sample Number an£! Location Analyte Result Adion Levell! Backgrourxf 

21278 NS 
T1-829-G P004-3.3S 
101 II N of 21275, 
continuous ' " core, 0-40' bgs 

Wasle Characterization Samples 

21279 TCLP Metals !!!9!b !!!9!b 
11-829·8HOO8-004C Barium 1.1 B 100.0 NA 
Composite of 21264 through 21267. 

21280 TCLP Metals mglL !!!9!b 
Tl-829-BHOO9-004C Barium 0.91 B 100.0 NA 
Composlto 0121268 and 21269. Mercury 0.00016 J 0.2 NA 

Selenium 0.077 J 1.0 NA 

21281 TCLP Metals !!!9!b !!!9!b 
Tl -829·DWODS-001 C Barium 0.73 B 100.0 NA 
Com;»sile 01 sump samples. Mercury 0.00016 J 0.2 NA 

Silver 0.051 5.0 NA 

21282 Total Metalsd !!!9!b mgllG NA 
Tl -829-DFOO1'OOOC Barium 0.16 20.0 
Decontamination lIuid Cadmium 0.021 2." 

Chromium 0.018 20.0 
Coppor 0.25 16.5 
Lead 0.034 3.2 
Manganose 0.54 20.0 
Mercury 0.0015 0.1 
Nickel '-, 1.2.0 
Silver O.OOS4J 5.0 
ZiB:: 1.0 28.0 

Field Quality Control Samples 

21283 Tolal Metals ND NA NA 
T1 -829-EBOO1-DOOW 
Equipment rinsale blank 

21284 Tolal Melals NO NA NA 
Tl-829-FBOO1-000W 
Aqueous field blank at sewer line 

21285 Tolal Silver NO NA NA 
T1 -829-FBOO2-000W 
Aqucous field blank at sump 

21286 NS 
T1-829-TBOO1.oo0W 
Aqueous lab-prep. trip blank 

Refer to footnotes al end of table. 
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Table 3-2 (Continued) 

Summary of Metals Detected in 5011 and Field QC Samples, 
Building 829X, Sandia National Laborat ories/New Mexico 

Sample Number and Location Analyte R9SUII Action Lellel8 Backgroundb 

21287 NS 
T1-829-iBOO2-OC10W 
Aqueous lab-prep. lrip b lank 

• Action levels (except TCLP) obtained from 40 CFA 264.521 (a)(2)(i-Iv). RCRA proposed Subpart S. TelP action 
Jevels are mcuimum conlaminanl lavels obtained from 40 CFR 261.24, Table " Maximum Concentration 01 
Contaminants for the Toxicity Characteristic. 
b 95th Upper Tolerance limit or 95th Percenti le Irom Tabla 7-1, Summary of Background Concentrations for Metals 
In Soils, In ' BackgrOUnd Concentrations of Consti tuents of Concern to the Sandie National LaboraloriesINew Mexico 
Environmental Aestoration Project" (SNLlNM, draft, October 1994), 
cHaxavatenl chromium only. 
d Priority PoUutant list. 
• Maximum Allowable Concenlrellon (grab sampla criteria), Section 8-9..JM, City 01 Albuquerque Ordinance, 
Chapter VIII , Article IX. Sewer Use and Waslewalar Control, 1990. 
B = Compound also found in method blank. 
CO = (sewer ina) clea/'lOUt. 
II bgs = leel below ground sul'iace. 
J = Compound detected but below the contract·requlred quantitatlon llmit (the value given Is an estimate). 
NA :::: Not applicable. 
ND "" Not dotected. 
NE :::: Not astablished in source cited. 
N5 = Nol sampled {analysis not required). 
TCLP '" Toxicity characteristic leaching proceciJre. 
Units: mglkg = milligram per kilogram; mgIL == mil~gram per liter. 
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Table 3-3 

Summary 01 Radionuclides Detected in Soil and Field ac Samples, 
Collected at Building 829X, Sandia National LaboratorieslNew Mexico 

sample Number and Location ~lsotOPC Result Back9round~ 

Sewer LIne Son Samples 

21264 Gamma S~ec p:Cilg ± 2'sigma petrg 
Tl-829-BHOO1-OO4S Th·234 0.362 ± 0.279 2.'" 
Minor oHset join t In sewer I:ns Ra-226 1.25 ± 0.'163 1.94 
8 It N 01 COl , 2.5-4 It bgs. Pb-2 14 0.524 ± 0.151 0.90 

81·214 a.636tO.t 27 0 .8 
Th-232 0.553 ± 0.202 1,258 
Aa-228 0.853 ± 0256 1.05 
Th-228 0.562 ± 0 .338 NE 
Ra·224 0.894 ± 0.456 0.966 
Pb-212 0.592 ± 0. 188 1.0795 
Bi-212 0.772 ± 0.325 2.7 
TI-208 0.617 ± 0 .141 NE 
K-40 18.2 ± 2.n 25.34 

TliJ.i!lm NO NE 

21265 1= l>f!!g 
Tl·829-8HOO2-004S 2.89 
Minor offset joint in S(jwer lina 1.33 ± 0.471 1.94 
20 ft N of COt, 2.5-4 n bgs. Pb-214 O.584±O.165 0.90 

61·214 0.629 ± 0.123 0.8 
Th·232 0.563 ± 0.201 1.258 
Ra-228 0.606 ± 0.201 1.05 
Th-228 0.530:1: 0.323 NE 
Ra·224 0.531:1: 0.325 0.968 
Pb·212 0.627 ± 0.196 1.0795 
91-212 0.954 ± 0.352 2.7 
1 1·208 0.549 :1: 0.132 NE 
K·40 16.6 ± 2.52 25.34 

1ritlum 260.:1 150 pClIl NE 

21266 Gamma Se!i!C I!CillI :I: 2-slgma l>f!!g 
T1-829-BHOO3-004S TIJ...294 1.16 ± O.44B 2_89 
Minor offsel joint in sewe r line Ra-226 1.1 1 :1:0.428 1.94 
20 ft N 01 COl, 2,5-4 ft bgs. Pb-214 0.588 :1: 0 .166 0.90 
Field duplicate of 21265 Bi-214 0.619 :1: 0.122 0.8 

Th·232 0.551 :1: 0.195 1.258 
Ra-228 0.782 :I: 0.225 1.05 
Aa·224 0.583 ± 0.383 0 .... 
f>b..212 0.604 ± 0.190 1.0795 
Bi-212 0.773 ± 0.328 2.7 
11-208 0.575 ± 0 .130 NE 
K-40 14,9:1: 2.30 25.34 

T!illi!m 230 ± 140 pCilL NE 

Rerer 10 roolnotes at end of table. 
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Table 3-3 (Continued) 
Summary of Radionuclides Detected in Soli and Field QC Samples, 

Collected at Building 829Xj Sandia National LaboratoriesINew Mexico 

Sample Number lind Location lsolope """" Background-

21207 Gamma StIce !;!CVg t 2-s1~ J>9'g 
Tl-82l1·B HOO4.(H)4S Th·234 1.12:l 0.432 2.89 
Minor Clflsel ~int In sewer IIna Ra-226 0.996 ± 0.397 1.94 
31 It N 01 COt , 2.5-4 ft bgs. Pb-214 0.531 :to.1St 0.90 

8i-214 0.556 ± 0.111 0.6 
Th·232 0.549 1: 0.197 1.258 
Ra-228 O.7Z7 ± 0.218 1.05 . Ac·228 0.785 ± 0.181 NE 
Th-228 0..538 ± 0.326 NE 
Aa-224 0.518 ± 0.293 0.968 
Pb·212 0.599:t 0.188 1.0795 
BI·212 1.01 ± 0.353 2.7 
Tl·208 0.681 :t 0.145 NE 
Cs-137 0.0924 ± 0.0289 Q92' 
K·40 20.2± 3.00 25.34 

Tritium NO NE 

21268 Gammo Soec ~CVQ ::t 2.slgma J>9'g 
Tl-329·BHOO5-004S TM34 0 .553 ± 0.324 2.69 
Minor ot1sel }oint In &&wer line Aa·226 0.787 :t 0.355 1.94 
41 It N of COl , 2.5-4 ft bgs. Pb-214 0.524:10.149 0.90 

Bi·214 O.572 tO.114 0.6 
Th-232 0.571 ± 0 .203 1258 
Ra·228 O.54H; O.1~ 1.05 
Ac·228 0.697:tO.196 NE 
TIl-228 0.430 t 0 .292 NE 
Ra-224 0.767:1: 0.350 0.968 
Pb·2 12 0 .609:1: 0. 190 1.0795 
B;"212 0 .566 :t 0.290 2.7 
T1-208 0.579 t. 0.129 NE 
Cs- t 37 0.0560:t 0.0225 O.92b 

K·4O 17.6 ± 2.68 25.34 

Tri' ium NO NE 

21269 I~ J>9'g 
T1-829-BHOOS-004S 2.69 
Minor offset joInl ln sewer line Ra-226 0.729 :I: 0 .365 1.94 
53 It N 01 COl, 2.5-4 It bgs. Pb-214 0.512 t 0.150 0.90 

BI-214 0.523::t 0.1 12 0.6 
Th-232 0.490 t 0.188 1258 
Ra-228 0.6Q5 t 0.212 1.05 
Th-228 0 .590 t 0.365 NE 
Ra-224 0.500 t. 0.348 0 .... 
Pb-212 0.583 t 0.185 1.0795 
T1-208 0 .670 t 0.152 NE 
K-40 18.8 ± 2.86 25.34 

Tritium NO NE 

ReIer 10 footnotes al end of table. 
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Table 3-3 (Continued) 

Summary of Radionuclides Detected in Soli and Field ac Samples, 
Collected at Building 829X, Sandia National LaboratoriesINew Mexico 

Sample Number and location Isotope RosuIl Backgroll'lcj3 

21270 GammaS~ l£ill 
T1 -829·BHOO7.()04S TI't-234 2.89 
Minor offset jo1nl In sewer line Ra-226 1.24 ± O,~92 1.94 
83 h N of COl , 2.5-4 It bgs. Pb-2 14 0.570 ± O.1es 0.90 

BI-214 0.578 ± 0.124 0.8 
Th-232 0.582:t 0.211 1.258 
Aa-226 0.735.t 0.25& 1.05 
1M28 0.574 ± 0.572 NE 
Ra-224 0.555 ± 0.387 0.968 
Pb-212 a.en t 0.2 14 1.0795 
8i-212 0.668 t 0.359 2 .7 
TI-208 0.692 ± 0.158 NE 
K·4O 16.4±. 2.57 25,34 

Tritium NO NE 

Iso-Thorium 
Th-230 0.75 ±0.14 NE 
Th-232 0.98 ± 0.16 1.05 

.~ O.7B .t O.17 1.0' 
0.020 ± 0.022 0.168 

U·238 O.34±O.18 B 1.1 

SIlver Recovery SlJI'lll SoH Samples 

21271 Garrma Spec (!CVg ± 2-s1oma l£ill 
T1 -829·DWOOHKl l S S Th-234 0.672 t 0.324 2.89 
Center of sump, 0 ·12" bogs Aa·226 1.02 :t 0.393 1.94 

Pl>-214 0.473 :t 0.136 0.90 
Bi-Z14 a.SIStO.IOS 0.8 
Th-232 0.595 t 0.206 1.258 
Ra-228 0.725 ± 0.212 1.05 
Ac-228 0.797 i 0.179 NE 
Th-228 0.577 i 0.313 NE 
Aa-224 0.473 iO.2n 0.968 
Pb·2 12 0 .519 i 0.1 51 1.0795 
BI·212 0.819 i 0.328 2.7 
11-208 0.602 ± 0 .132 NE 
K·40 14.4 i 2.21 25.34 

.!!!fu!!! 290 i 140 pCiIl NE 

21272 NS 
Tl-829-0WOO2-C101SS 
Northem perlme!6r of ~~. 0-12"" bgs 

21273 NS 
T1-829-0WQ03-001 SS 
EiUilem perimeter or S\.IlT1p, 0·12" bgs 
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Table 3-3 (Continued) 

Summary 01 Radionuclldes Detected In Soli and Field QC Samples, 
Collected at Building 829X, SandIa National Laboratories!New Mexico 

Sample Numbor and location Isotope Result Backgrounda 

21274 NS 
Tl-829·DWOO4-001SS 
Southern parimeter 01 sump, 0·12' bgs 

PeriphAral Soil SSI"fl>IQS 

21275 = QCVg ± 2-slgma Q£ils 
T1-829·G POOI--3.3S 1.26±0.618 1.1 
25 11 E of SE come. of Bldg 829X, 0.946 ± 0.590 2.69 
continuous I' core, 0-40' bgs Aa·226 1.09 ± 0.374 1.94 

Pb-214 0.640 ± 0.175 0.90 
61·214 0.646:10.115 0.' 
Th·232 0.624 t 0.201 1.258 
Aa·228 0.806 t 0.197 1.05 
Ac·228 0.791 ± 0.160 NE 
Th·228 0.526 ± 0.268 NE 
Ra·224 0.456 ± 0.294- 0.968 
Pb-212 0.592 ± 0.163 1.0795 
8i-212 O.6J9 1: 0.249 2.7 
T1-2OIl 0.581 to.117 NE 
K·40 20.9 ± 2.99 25.34 

1$O·Plulonium 
Pu·238 NO NE 
PU-.2391240 NO NE 

21276 Gamma Soec oCVg ± 2's!gma 19'9. 
Tl-829-GPOO2-3.3S Th-234 0.840 ± 0.34 1 2.89 
34 ft N of 21275, Ra-226 1.11 ;t().SS9 1.94 
continuous ' " core, 0-40' bgs Pb-2t4 0.726:1:0.198 0.90 

8i-214 0.862 ± 0. 148 0.' 
Th-232 0.584 :t 0.204 1.256 
Ra-22f1 0.911 ± 0.216 1.05 
Ac-228 0.790±0.163 NE 
Th-228 0.386 ± 0.255 NE 
Ra-224 0.52O±0.274 0.968 
Pb-212 0.653 ± 0.203 1.0795 
Bi-212 0.825 t 0.284 2.7 
moo 0.669 t 0.134 NC 
K·4O lB.O t 2.15 25.34 

Iso-Plulonium 
Pu-236 NO NE 
Pu-239J240 NO NE 

ALJ3-95JWPISNI...:R)64(l 3-22 3017:l600.0S.Q.4.00 



Table 3-3 (ConUnued) 
Summary 01 Radionuclides Detected In Soil and Field ac Samples, 

Collected at Building 829X, Sandia Nalional LaboratorlesINew Mexico 

Sample Number and l.oc:$lion """, .. ....... Backgl'lU'lcfl 

21277 J!9I!l 
T1-829-GP003-3.SS 1.1 
88 n N 0I21Z1S, Th-234 0.224:.t 0.179 2.89 
continuous I' COte, ()-.4()" bgs R. -226 1.10 tO.362 1,94 

Pb·21-4 0.561 :to.IS7 0.90 
Bi-214 O.ss.t to.103 0.' 
Th-232 0.037 t. 0.201 1.258 
""·228 0.733 ± 0.178 1.05 
Ac-228 0.719:t 0. 144 NE 
Th·228 0 .434 ± 0.231 NE 
Aa-224 0.551 ± 0.334 0 .968 
Pb-212 0.581 i 0.180 1.0795 
81·2 12 D.ege t 0.254 2.7 
11-208 0.001:10. 118 NE 
K·40 16.0 '1 2.32 25.34 

Iso-PlutonIum 
f>u.238 NO NE 
Pu·2391240 NO "" 

21278 J!9I!l 
TI~29-G POO4-3.3S 2.89 
101 h N of 2 1275. ""·228 0.847::1: 0.4 12 1.94 
oonllnuous " COte, Q-4O" bgS Pb-214 0.552±0.1 61 0.90 

Bj·214 0.534 ± 0.117 0.' 
Th·232 0.71 8 :1:: 0.268 1.258 
Ra-.228 0.885 t O.2S8 '.05 
Ac-228 0.782:t 0.203 NE 
Aa·224 ' .li tO,524 0.968 
Pb-212 0.604 t 0.195 1.0795 
Sl·212 0.645 t 0.378 2.7 
Tl-208 O.7O&±O.161 NE 
K·40 17.8 ± 2.n 25.34 

Iso-Plulonlum 
Pu·238 NO NE 
Pu-2S9I240 NO NE 

Waste Cl'Iaractarizatlon Samplee 

2127; Iso·Thorium 
T1~2v.eHOO8..()0.4C T"'230 0 .9S:t0. 17 NE 
Con'lIosite 01 21264 Ihrough21267. Tn.232 1, 1 :t: 0.18 1.258 

lfW-l/ranium 
U-233J234 0.90 ± 1.8 , .0' 
U-235 NO 0,168 
U-238 o.94:t:O,18B I.' 

AU).95IW'/S~ 3-23 



Table 3-3 (Continued) 

Summary of Radionuclldes Delecled In Soil and Field QC Samples, 
Collected at Building 829X, Sandia National LaboratoriesiNew Mexico 

Sample Number and Location Isotope Result Background' 

21260 Iso-Thorium ~CVg ± 2-s1gma l!9ill 
Tt·829-BHOOa-004C Th·230 0.96:t 0.16 NE 
Composite 0121268 and 21269. Th·232 1.2:1:0.16 1.256 

lso-Uranium 
U·2331234 0.93:1:0.17 1.0' 
U·235 0.038 1. 0.026 0.168 
U-239 0.86 t 0.16 B 1.1 

21281 Iso-Thorium ~CVg ± 2-sigma pCVg 
Tl-829·DWOOS-OOIC Th-230 1.0±0.25 NE 
Composite of sump samples. Th-232: 1.2±0.26 1.258 

Iso-Uranium 
U-233/234 0.96:1: 0.18 1.0' 
U·235 NO 0.168 
U-238 0.80.t 0.15 8 1.1 

21282 I2Cilq ± 2-sigma pCilg 
Tl-829-DFOO1-o00C Gross Alpha 27 ± 13 pCVL NE 
Decontamination lIuid 

Gross Beta 51 ± 10 pCill NE 

Fiekl OUality Control Samples 

21283 Gamma NO 
Tl-829-EBOO1-OO0W 
EqlJlpmenl rinsate blank Tritium NO 

21284 G>mma NO 
TI-829-FBOO1~OOW 

Aqueous field bJank al sewer line Trilium 330 ± 140 pCflL NE 

21285 NS 
11·B29-fB002..QOOW 
Aqueous field blank at sump 

212B8 NS 
11-829-TBOO1..QOOW 
Aqueous Jab-prep, trip blank 

21287 NS 
T1-829-TBOO2..ooow 
Aqueous lab'prep, trip blank 

• 95!h Upper Toh;lIar><:e limJl 0.- 951h PIt.cent'''' lrom Table 7-2, Sunvnary 01 BackgrouroJ Conc:entraHons 10< R~dloouclldei In SolIs, In "BBCkgl'Olloo 
COrocennallons 01 Coo$1lluents 01 Concem to \hI! Sarda National LebofalllOoMllaw Mexico En'¥lronrr,&1'1Ia1 Reslorallon PI'Dj6c:I" (SNUNIIA, drall, 
Octobor 1994), 
bBackground ~alua ~pplios 10 surlOCfJ &Olts orIy (0+2 h bg$I, 
~ valU8 establl6l18d 101' U-23-1 GAy. 
e .. Compound ~I,o found In a .. oclal lld mtIl~Od blan~ unlpia. 
b~ .. below glUU'ld aurf&cD. 
NO '" No! d elee1ed al thfI .. societe.:! minimal detectablll BcIMt)'. 
NE '" No! nlablW1ed in sOUraJ dle<l. 
NS ,. No! &:lmplOO (InaJys\s 110\ fB"lU1.ed). 
Radl(lnuclldes: Ac" actJnlum, BI .. bismtllh, K '" potassium, Pb ,. Lea~, Pu .. plutonkim, RB '" IlIdlum, lh .. Ihorlum, T1 = thallium, U .. uronium, 
Unil$: pCIIg .. pic:ocur!n par gl8ll'l, pClIL ~ plcOCU ~ 8S per IMe,. 
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Table 3-4 

Calculation of Relative Percent Difference for Duplicate Soil Samples 
Collected al Building 829X, Sandia National Laboratories/New Mexico 

Result A Resuh B RPD 
Paramelor Sa~9 . 21265 Sample '21266 % 

voc. NO NO Ne 

SVOCs NO ND Ne 

Melals. mClt'L 
Arsenic 4.5 3.7 19.5 
Barium 233 192 19.3 
Chromium 12.2 11.8 3.3 
Lead 9.' 6.1 41.6 
Nickel 12.8 12.6 1.6 

Aadlonuclic!e8, I:1CVg 
Th·234 0.709 1,16 48.3 
Aa-226 1.33 1.11 18.0 
Pb-214 0.584 0.588 0.7 
61-214 0.629 0.6' 9 1.6 
Th·232 0.563 0.551 2.2 
Aa-228 0.606 0.782 25.4 
"fh·228 0.53 NO Ne 
Ra-224 0.531 0.563 5 .• 
f'b.2 12 0.627 0.604 ,.7 
01·212 0.954 0.773 21.0 
Tl·208 0.549 0.575 4 .• 
K-'" 16.6 14.9 10.8 
Tlitium 260 230 12.3 

Ne = Nol calculable. 
ND .. Nol detocted above laboratory reporting limit. 
APD ~ Relative percent difference ~ {(lAesul! A - Result BI)I«Result A + Result BV2)} X t OO. 

3-25 30 113600.05 .01.00 



4.0 Summary and Recommendations 

Soils in the vicinity of Building 829X were sampled to determine whether processes and 

materials used in the building have caused contamination of the surrounding soils. Soil 

samples were collected from tiuce zones: adjacent to the sewer Line serving the building, on 

the floor of the silvery recovery sump at the southwest comer of the building. and in a 

north -south zone between Buildings 829X and 830 that may have been affected by plutonium 

assay processes used in Building 830. Investigative soil samples from each location were 

analyzed for specific constituents of concern. In addition, fie ld quality control samples were 

collected, and composite soil samples were submitted for waste characterization analyses. 

AllaJyLicaJ results for chemicaJ parameters (YQCs, SVOCs, and metals) in investigative soil 

samples were compared to action leve1s set forth in RCRA Proposed Subpart S (40 CPR 

264.52 1 (a][21[i-ivl). Metals results were also compared to SNUNM background values 

listed in the draft document "Background CODcentrations of Constituents of Concern to the 

Sandia National LaboratorieslNew Mexico Environmental Restoration Project" (SNUNM. 

draft. October (994) as were radionuclides detections. Waste characterization samples were 

compared to RCRA toxicity characteristic maximum conUlminant levels designated in 40 CFR 

261.24. except for the decontamination fluid sample. which was compared to City of 

Albuquerque wastewater discharge limits. Waste characterization criteria for radiochemistry 

data is not yet availahle and Department 7572 will evaluate the radionuclide analyses to 

determine whether or not r.Klioactive wastes eusl at the site. 

4.1 Summary 

The results of chemical analyscl:i for VOCs and SVOCs pcrfomled on investigative soil 

sampJes from Building 829X found no compounds at concentrations that exceeded the 

proposed RCRA Sllbpart S ac tion levels. Phenanthrene. for which there is no proposed action 

level, occurred in one sewer line sample at 840 ~glkg. This compound is often present in 

environmental samples as an artifact of asphalt pavemeot. 

No metal concentrations exceeded proposed RCRA Subpart S action levels and most metals 

vaJues were within the 95th percentile of background values for SNUNM except for lead in 

one sewer line sample (sample nO. 21267) and silver in the sump samples (samples 2127 1, 

2 1273. and 21274). 
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Radionuclides were reported at levels within the 95th percentile of SNUNM background 

values except for radium-224 (sample 21278), uranium-238 (sample 2 1275), and bismuth-214 

(sample 2 1276), which slighdy exceeded the background values in the peripheral soils 

between Buildings 829X and 830. 

Analyses of fie ld quality conuol samples found no constituents of concern at levels that 

impact the interpretation of the associated investigat ive samples with the possible exception of 

tritium in a field blank sample from the septic line area. Waste characterization resuirs for 

composite soil samples also found no constituents of concern above regulatory limits; nor 

were any compounds reported in the decontamination fluid above discharge limits. 

4.2 Recommendations 

B ased on the results presented in this report and summarized abOve. the following 

recommendat ions nrc made for actions required prior to removal of tbe slab and reuse o f the 

site of Building 829X: 

• All radioactive data contained in this report should be evaluated by SNUNM 
Generator Interface Department 7572 10 determine whethe£ or not the soils 
investigation materials are considered radioactive waste. 

• The phenanthrene fmding in the sewer Line soil sample located 31 it north of 
Cleanout 1 is probably related to the use of asphalt paving in the Vicinity of 
Building 829X. Because no action levels have been established for this 
compound, its presence should be evaluated by the ER Project to determine 
whether or not further investigation is required. 

• Silver was detected in the silver recovery sump, at values that are less than the 
proposed Subpart S action level, but c learly greater than background values at 
SNUNM. The ER Project must evaluate the feasibility of No Further Action or 
Corrective Measures alternatives. The contamination at this site is likely to be 
localized and a Voluntary Corrective Measure involving simple excavation and 
offsite disposal of a small volume of soil should be feasible. 

• The concenrralions of lead detected in the sewer line sample collected 31 ft 
nortb of C1eanout 1 exceeds tbe 95th percentile of SNUNM background values 
for lead. Likewise. the radium-224, uranium-238. and bismuth-214 
concentrations measured in some soils peripberal to buildings 829X and 830 a1so 
exceed the 95th percentile and bismuth exceeds the overall range of background 
values. A statistical comparison of the investigation sample distribution to the 
background data distribution should be perfonned to confirm that these soils are 
not contaminated. In the case of bismuth-214. this may require additional 
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sampling. Alternatively. a risk assessment analysis could be used to evaluate the 
feasibility of no further action at this location. 
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The remaining portions of this report: 

• Appendix A - Field Documentation; 

• Appendix B - Quanterra Analytical Reports and 
Sample Control Documentation; 

• Appendix C - SNLINM Department 7715 and 
TMAlEberline Analytical Reports and Sample 
Control Documentation, 

are available through the SNLINM Environmental 
Safety & Health and Security Record Center 
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W. L. GORE & ASSOCIATES , INC. 

100 CHESAPEAKE BLVD .. P.O. BOX 10' ELKTON. MARYLAND 21922-0010' PHONE: 4101392-7600 
FAX: 4 10/5<16·4780 

June 6, 2002 

Mike Sanders 
Sandia National Laboratories 
Mail Stop 0719 
1515 Eubank, SE 
Building 9925, Room 108 
Albuquerque,~ 87123 

GORE-SORBER® EXPLORATION SURVEY 
GORE-SORBER- SCREENING SURVEY 

Site Reference: Non-ER Drain & Septic, Kirtland AFB, NM 
Gore Production Order Number: 10960025 

Dear Mr. Sanders: 

Thank you for choosing a GORE-SORBER® Screening Survey. 

The attached package consists of the following information (in duplicate) : 

• Final report 
• Chain of c1I5tody and analytical data table (included in Appendix A) 
• Stacked total ion chromatograms (included in Appendix A) 

Please contact our office if you have any questions or comments concerning this report. We 
appreciate this opportunity to be of service to Sandia National Laboratories, and look forward 
to working with you again in the future. 

Sincerely, 
W.L. Gore & Associates, Inc. 

~.~~ 
Jay W. Hodny, Ph.D. 
Associate 

Attachments 
cc: Andre Brown (W.L Gore & Associates, Inc.) 

!: \MAPPINO\I'ROJECTS\1 09600251JJ20606R.DOC 

ASIA' AUSTRALIA· EUROPE · NORTH AMERICA 
GORE·SORBER 8nd PETREX arll reg i5tllred slIrvice marks of W. L. Gore &: Anociall1s, Inc. 
GORE·TEX 8nd GORE ·SORBER ale reg istered trademarks 0' w. L. Gore &: Associates, Inc. 
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GORE-SORBER® Screening Survey 
Final Report 

Non-ER Drain & Septic 
Kirtland AFB, NM 

JWle 6, 2002 

Prepared For: 
Sandia National Laboratories 

Ma;1 Stop 07 19,1515 Eubank, SE 
Albuquerque, NM 87123 

W.L. Gore & Associates, Inc. 

WrittclI/SubmiUcd by: 
Jay W. Bodny. Ph.D., Project Manager 

Reviewed/Approved by: 
Jim E. Whetzel, Project Manager 

Analytical Data Reviewed by: 
Jim E. Whetzel, Chemist 

This docllIlVnJ sholl llot be 't11roduud, u:upt ifi ll/II, .... Ithout .,..,1"'11 ffpplOWlI o/W.L Con & Assodaru 

ASIA· AUSTRALIA · EUROPE' NORTH AMERICA 
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REPORT DATE: June 6, 2002 

SITE INFORMATION 

Site Reference: Non-ER Drain & Septic, Kirtland AFH, NM 
Customer Purchase Order Number: 2851 8 

AUTHOR: JWH 

Gore Production Order Number: 10960025 Gore Site Code: CCT. CCX 

FIELD PROCEDURES 

# Modules shipped: 142 
Installation Date(s): 4/23,24,25 ,26,29,3012002; 5/1,612002 
# Modules lnstalled: 135 
Field work performed by: Sandia National Laboratories 

Retrieval date(,): 5/8,9,10,14,15,16,2112002 
II Modules Retrieved: 131 
# Modules Lost in Field: 4 
#I Modules Not Returned: I 

Exposure Time: ~15 (days] 
#I Trip Blanks Returned: 3 
# Unused Modules Returned: 3 

Doterrime Received by Gore: 511 712002 @2:00PM; 5/2412002@ 1:30PM By: MM 
Chain of Custody Form attached: ..J 
Cbnin of Custody discrepancies: None 
Comments: 
Modules #179227, -228,and -229 were identified as trip blanks. 
Modules # 179137, - 138, -140, and -141 were not retrieved and considered lost from the fi eld. 
Module #179231 was not returned. 
Modules #179230, 232, and - 233 were returned unused. 

GORE·SORBER is a rt~i$lered trademark and service mark of W. 1.. Gore & AsSO!: ial~ 
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ANALYTICAL PROCEDURES 

W.L. Gore & Associates' Screening Module Laboratory operates under the guidelines afits Quality 
Assurance Manual, Operating Procedures and Methods. The quality assurance program is consistent with 
Good Laboratory Practices (GLP) and ISO Guide 25, "General Requirements for the Competence of 
Calibration and Testing Laboratories" , third edition, 1990. 

Instrumentation consists of state of the art gas chromatographs equipped with mass ·selective detectors, 
coupled with automated thenna] desorption units. Sample preparation simply involves cutting the tip off 
the bottom of the sample module and transferring one or more exposed sorben! containers (sorbers, each 
containing 40mg of a suitable granular adsorbent) to a thelmal desorption tube for analysis. Sorbers 
remain clean and protected from dirt, soil, and ground water by the insertion/retrieval cord, and require 
no further sample preparation. 

Analytical Method Quality Assurance: 
The analytical method employed is a modified EPA method 8260/8270. Before each run sequence, two 
instrument blanks, a sorber containing 5).1g BFB (Bromofluorobenzcne), and a method blank are 
analyzed. The BFB mass spectra must meet the criteria set forth in the method before samples can be 
analyzed. A method blank and a sorber containing BFB is also analyzed after every 30 samples andlor 
trip blanks . Standards containing the selected target compounds at three calibration levels of 5,20, and 
50l1g are analyzed at the beginning of each run. The criterion for each target compound is less than 35% 
RSD (relative standard deviation). If this criterion is not met for any target compound, the analyst has 
the option of generating second- or third-order standard curves, as appropriate. A second-source 
reference standard, at a level of 1 O).1g per target compound, is analyzed after every ten samples and/or 
trip blanks, and at the end of the run sequence. Positive identification of target compounds is determined 
by 1) the presence of the target ion and at least two secondary ions; 2) retention time versus reference 
standard; and, 3) the analyst's judgment. 

NOTE: All datn have been archived. AllY replica Ie sorbers nol used in the initial analysis will be discarded 
fifleen (15) days from the date of analysis. 

Laboratory analysis: thermal desorption, gas c}u'omatography, mass selective detection 
Instrument ID: # 2 Chemist: JW 
Compounds/mixtures requested: Gore Standard VOC/SVOC Target Compounds (AI) 
neviation ... from Standard Method: None 
Comments: Soi l vapor analytes and abbreviations are tabulated in the Data Table Key (page 6). 
Module #179091 was returned and noted as damaged, no carbonaceous sorbers; therefore, target 
compound masses reported in data table cannot be compared to the mass data from the other 
modules directly. 
Module #179101, no identification tag was returned with this module. 

GORE·SORnER is a regiMered lTadt mark and scrvic& mark of W. L Gorc & Associatcs 



40f6 

GORE-SORBER® Screening Survey 
Fin.1 Report 

DATA TABULATION 

# CONTOUR MAPS ENCLOSED: No contour maps were generated. 

NOTE: All data values prClicnlcd in Appendix A rcprntnl manu of compound(s) desotbcd from the GORE-SORBER 
Scrctning Modules ruciYtd lind anlllyud by W,L. Gore & i\ ssociate.s, Inc., as identified in the Chain of Custody 
(Appendix A). The musurcmcnlltaceability and Instrumen t perfo r mamc aTe reproducible. and accurate fo r the 
measurement process do('u mcnlcd. Semi-quantil3lion orlhe compound mass is based on either a s ingh~- l eve l (QA Level 
J) or three-level (QA Level 2) standard ca libration. 

General Comments: 
• This survey reports sojj gas mass levels present in the vapor phase. Vapors are subject to a 

variety of attenuation factors during migration away from the source concentration to the 
module. Thus, mass levels reported from the module will often be less than concentrations 
reported in soil and groundwater matrix data. In most instances, the soi l gas masses reported 
on the modules compare favorabJy with concentrations reported in the soil or groundwater 
(e.g., where soil gas levels are reported at greater levels relative to other sampled locations 
on the site, matrix data should reveal the same pattern, and vice versa). However, due to a 
variety of factors, a perfect comparison between matrix data and soil gas levels can rarely be 
achieved. 

• Soil gas signals reported by this method cannot be identified specifically to soil adsorbed, 
groundwater, and/or free-product contamination. The soil gas signal reported from each 
module can evolve from all of these sources. Differentiation between soil and groundwater 
contamination can only be achieved with prior knowledge of the site history (i.e., the site is 
known to have groundwater contamination only). 

• QAlQC trip blank modules were provided to document potential exposures that were not 
part of the soil gas signal ofinterest (i.e., impact during module shipment, installation and 
retrieval, and storage). The trip blanks are identically manufactured and packaged soil gas 
modules to those modules placed in the subsurface. However, the trip blanks remain 
unopened during all phases of the soil gas survey. Levels reported on the trip blanks may 
indicate potential impact to modules other than the contaminant source of interest 

GORE-SORBER is a rel! istered trademark and licrvicc: mark ofW. L. Gore & Associates 
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• Unresolved peak envelopes (UPEs) are represented as a series of compound peaks clustered 
together around a central gas chromatograph elution time in the tota] ion chromatogram. 
Typically. UPEs are indicative of complex fluid mixtures that are present in the subsurface. 
UPEs observed earl y in the chromatogram are considered to indicate the presence of more 
volatile fluids, whiJe UPEs observed latcr in the chromatogram may indicate the presence of 
less volatile fluids. Multiple UPEs may indicate the presence of multiple complex fluids. 

Project Specific Comments: 
• Stacked total ion chIomatograms (TICs) are included in Appendix A. The six·digit serial 

number of each module is incorporated into the T1C identification (e.g.: 123456S.D 
represents module # 123456). 

• No target compounds were detected on the trip blanks and/or the method blanks. Thus, 
target analyte levels reported for the fi eld·jnstalled modules that exceed trip and method 
blank levels, and the analyte method detection limit , have a high probability of originating 
from on·site sources. 

• A small subset of modules was placed at each of several site locations; therefore no contour 
mapping was pcrfonncd . Larger and more comprehensive soil gas smveys may be 
warranted at the individual sites where elevated soi l gas levels were observed. 

GORE·SORBER is a registered trademark and service mark ofW. L Gore & Associates 
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KEY TO DATA TABLE 
NOII-ER Drain & Septic, Kirtlaud AFB, NM 

micrograms (per sorber), reponed for compounds 
method detection limit 
below det«tion limit 
non·delect 

combined masses of benzene, toluene, ethylbenzene and lota\ xylenes 
(Gasoline Range Aromatics) 
benzene 
toluene 
ethylbc:nzc:nc 
m·, p-xylene 
o-xylene 
combined masses ofundccanc, tridecane, and penladecane (CI I+CI3+CI5) 
(Diesel Range Alkanes) 
undecane 
tridttane 
pcnlldccanc: . 
combined masses of 1,3,.5.trimethylbcnzcnc and J ,2,4-trimc:thylbenzcne 
J,3 .5-trimelhylbenzene 
1,2,4-lrimelhylbenzene 
cis- &. trans-I.2-dichloroethene 
Irans- I ,2-dichloroethene 
cis-.l.2-dich lometh~c 

ccmbined masscs of naphthalene and 2-melhy\ naphthalene 
naphthalene 
2-methyl naphthalene 
methyl t-butyl ether 
I, I-dichloroethane 
ch loroform 

J ;l,l -trichloroethane 
1.2-dichloroethane 
carbon tetrachloride 

nichloroethent 
octant 
tctrllchloroetht nt 
ch lorobenzenc 
1,4·dichlorobc:n7J:m:: 

unexposed nip blan4, traveb w ith the exposed modules 
QNQC module, documents analytical conditions during analysis 

GORE·SORBER iii a regisu:J£d IrIdcffilrk and lCfVice mark orw. L Gore & Msoeiatu 



APPENDIX A: 

1. CHAIN OF CUSTODY 
2. DATA TABLE 
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For W.L Gore &. Associa1es use only 
Production Order_ -'J109""'600'JJU'""''--____ _ _ 

~ -_ W. L. Gore & Associates, Inc., Survey Products Group 
100 ChuaptQJ:r Boult'llord • Elklon. Mary/c.lId 21921 • Tel: (4JO) 192-7600 • Foz (410) JlJ6..4780 

,. ,,'''n'' Cu . must _ . 
A 1.1. shaded cells ~ 

Customer N3mc:~lA .LABS 

Address: ACCOUNTS PAYABLE MSOI54 Site Address: IfjVL 2l~f>AFB. NM 

P.D.BOX 5130 j.::.\ f2:riA....l D 

ALDUQUEROUENM 8718' U.S.A. Projcci Manager: MIKE SANDERS 

Ph ont: 505·284·3303 Customer Project No.: 

FAX : $""0"-' z-s 4 . ":2. b I ~ Customer P.O . #I: 285 18 Quote _: 211946 

Sen'" of~ #I ofModuJes for Installation 135 , of Trip 

, ~ · if 179144 1·.:.1. · ~ . '/11 13'1 To .. ' : ~ ~ I ~ 1791 50 • 179233 . ~ 1.:1I rss: ... ., Jln,·~ T, . i 
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,~ 
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• • I' • • • I~ , . 

! 

• · ~ 
I • 

• • • I' : . 
• • • 'I • • • • I' I ~ 

By: I:' ~ • 
Verified By : ~j ~. ~ J'/; I" I"" I·' 

u Installfllion MClhod(sHcirclt lhose -Pr'7)' 
/J Name (Pltllst print): C/, .- &lc .L 'Slide H.!~er. Drill Auger 

. <"- JL / ... '1 Dlher~ <::; ' 
c:1~ I ,,00 ' I, -r 

I :ni ./ ...... lO'1 fa i . ~WPM 
. Tol31 Modules·Retrieved: Pieces· 

Name '(please prim): ..... c, ~£IZ.-r 0. u,...J LL A 
Total "Moduies-LOSl"in Field: PieCes 

i 'tV "" TOlal Unused Modules Returned: Pieces 

" nd~ ~I i 1 kM PNI 

, D"~ 'n~. Til )<, i 1 : AM PM 
'Th;;;-Relinquished By IJ~~e ~ ~~ ,l, ,, I F.!' I~D'~~~ Affiliation: \V.L Go~: ~ Incl 

i 
I By ~I~' Dal~ Tim~ Received By' Date. Time 

. . U ," , I~·.H 

By Date Time 

Affiliation: W.L. Clore & ~ Dat, I;)~~r ~J')"" " 
GORE· SORBER ®Scrlftllin8 Survtyu a regu't red JtrvlCt mark ofW.L Gort & ASJOCltliL'J, IIlc. FORMBR.B 

)!08/0] 
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For W.L Gore & Associates use only 
Production Order # ..1J1MJ>.b6l.1!OO"2e>S ______ _ 

I~~~g _ W. L. Gore & Associates, Inc., Survey Products Group 
100 Chc~apraJr.e BoulevlJrd. Elklon. Maryland 21921 • Tel: (4JO} 392-7600. Fax (410) 506-4780 

" ,rrions: mUSl rnmniPlP d1J, shaded cells 
Customer Name:, . LABS Site Name: 

Address: ACCOUNTS PAYABLE MS0l54 Sile Address: 

P.O.BOX 5130 

*1VL !l'ft7AFB, NM 
~\ P.TiA,..J D 

ALBUQUERQUE NM 87 I 85 U.S A Project Manager: M IKE SANDERS 

I1C 

Phone: 

FAX: 

Customer Project No .. ~, :---'---_ _ -: _ _ -:-,..."..,..,.. __ 

Customer P.O, #: 285 ] 8 Quote #I: 211 946 
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Analytical Quality Associates, Inc. 
616 MaxineNE 

~ 
AJbuquer'lue, NM87123 
Phone: 505·299·5201 
Fax: 505·299~744 
Email: nUnteer@aol.com 

DATE: 12104/02 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Inorganic Data Review and Validation· SNL 
Sna: DSS soil sampling 
ARCOC • 605728. 605729 
GEL SOG # 67794 and 67798 
ProlectlTask No. 7223.02.03.02 

See the attached Data Vatidation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNLlNM ER Project AOP O()...O3. 

SUl1'lf11llry 

The samples were prepared and anaiyzed with approved procedures using methods SW-846 
6010 (ICP·AES metals). SW-846 7471rl470 (Hg). SW-846 9012A (Iotal CN) and SW-846 
7196A (hexavalent chromium). 
Probfems were identified with the data package that resulted in the qualification of data. 

Icp·Aes Metals Batch # 204452 (Sarnole. 67794=012 through =922) 
Selenium was detected in the CCB at a value> Ol but < RL. The sample results for 
61794·015, -017 and ~19 were detect, < 5X the blank value and will be qualified -J, 
83·. 

Sample 67794-012 had an arsenic value < 5X RL. The difference between the 
sample re8utt and the duplicate result WI. > RL. All anociated sample results were < 
5X RL (excluding 67794-013. -015, -018 and -018) and will be quallf",d "J". 

The dupUcate RPD for chromium (40%) and lead (45%) was> QC acceptance criteria 
(35%). All associated sample ",.ults were > 5X RL and will be quallflad "J". 

ICp·AES - Metals !latch # 204455 !Sample 67798 -010) 
Chromium was detected in the MB at a v.lue > DL but < RL. 
Sample 67798-010 had a wlua > DL. < RL and < 5X the blank value and will be 
qualifiad "J. B". 

He!!l!VJlont ChromIUm · Botl;b 1205618 (Samole 67794.Q1?l . 
The MS %R (63171%) were < QC acceptance criteria (75·125%). Sample 67794-012 
was non..ctetect and will be qualified -W, A2-. 

-----_ ... __ ..•. _ ------



Hexavalent Ch(1)mium Batch _ 204193 (Sample 67798-009) 
Sample 6n98-009 was received by the laboratory and analyzed after the holding 
time had expired but wtthln 2X the holding time. The sample reBu'tt was non-<letect 
and wiD be quaUlled 'UJ, Hr. 

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

Holding TlmoolP .... "'.tIon 
All Analyses: The samples were analyzed within the prescribed hotding time and property 
preserved except as mentioned above In the summary section and 8S follows: 

Sample 67794-015 wall receiVed in a broken container in a Ziploc bag. It is not 
known what affect this will have on the data and therefore, no data will be 
qualified. 

C.libraUon 

All Analyse;: The initial and continulhg calibration data met ac acceptance criteria. 

All AnalystS: All blank criteria were met except as mentioned above in the summary section 
and 88 follows: 

ICP-AES Metal. Batch # 204452 (Samples 67794-912 through -(22) 
Selenium was detected in the CCB at a value> OL but < RL. All associated sample 
results (excluding 67794-015, ~17 and -019) were non-detect and will not be 
qualified. 

Chromium was detected in the EB at a value> Ol but < Rl. All aSSOciated sample 
resuhs were> 5X the blank values and will not be qualified. 

ICP-/l~S - Metal. Batch 11204455 (SamDIe 677ge -(10) 
Barium, cadmium and arsenk: ware detected in the CCB al values> Ol but < RL. The 
sample results were non-detect and will not be qualified. 

Hexavalent Chromium - Batch !II 204193 (Sample 67798-(09) 
Hexavalent chromium was detected In the CCB at a value> DL but < RL. The sample 
result was non-detect and will not be qualified. 

wa. but < RL The sample result 
was non-detect and will not be qualifted, 

Laboratory Control SamoloILoboratory Controt Saml!it Cuello.1e fLCSILCSC) Analy_ 

/III An.ly .... : Tho LCS/LCSC met QC acceptance criteria. 

--------~ .. _ . 



Matrix Spike (MBI Analyols 

All AnalYses: The MS met ac acceptance criteria except as mentioned above in the 
summary section and as follows: 

ICP-AES - Metals Batch 1/ 204455 <Sample 67798 -91 0) 
The sample used for the MS was of similar matrix from another SNl SOG. No data 
will be qualified 8S 8 result. 

CVAA-Hg Batch 1/ 294420 (SamDle 67798-010) 
The sample used for the MS was of similar matrtx from another SNl SOG. No data 
win be qualified as a result. 

Total Cyanide (Batch #205123) and Hexayalent Chromium (Batch # 205618/204193) 
The sample used for the MS was of similar matrix from another SNL SDG. No data 
will be qualified as a result. 

Ropllcate Analysis 

All Analyses: The replicate analysis met QC acceptance criteria except 88 mentioned above 
In the summary section and as fOllows: 

ICP-AES Metal, Batch 11204452 (Samples 67794-912 through -922) 
Sample 67794-012 had an arsenic value < 5X Rl. The dIfference between the 
sample resun and lIle dupHcate .... un was> RL. Sample 67794-013. -015. -016 and-
018 hed valu .. > 5X RL and will no! be qualified. 

ICP-Ae9 tMtail! Botch # 204455 <SamDle 67798 -910) 
The sample used for the repUcate was of similar matrix from another SNL SOO. No 
data will be qualrrted as a result. 

CVM-Hg Batch # 204420 (SamDI. 6779§-010) 
The sample used tor the replicate was of similar matrix from another SNL SOG. No 
data wiU be quallf* as a result. 

Total CyanKJe (Batch 1205123) and Hexavalent ChromIum (Batch # 2056181204193) 
The sample used for the replicate was of &imnar matrix from another SNL SOG. No 
data will be qualified as a reBl!ll 

ICP Interferenc. Check Sample IICS) 

ICP-AES (All batch •• ): The ICS-AB met QC acceptance aileria. 

All Other Analyses: No les required. 

ICP Serial DUution 

ICp·AES CAli batches): The serial dflution met QC acceptance criteria. . . 



ICP·AES Motam Batch. 20+455 (S,mpl, 61796 -910) 
Th' sample uMel for the serial dilution WI. of similar malrix from another SNL SOO. 
No data wi be quatified as a mutt. 

All other Analvses: No serial dilutions required. 

Pt •• Von L!mI!!IDl!y!!onl 

All An.tv .... : All d.t.ctlon lim~s were proparty report.d . 

ICP·AES: All soil samples w.re diluled 2)(. 

All other Anatvses: No dilutions were performed. 

OlItor gc 

All Analyses: An equipment blank and 8 field duplicate were submitted on the ARCOC. There 
is however no -required- procedures for validating a field duplicate. No field blank was 
submitted on 111. ARCOC. 

H should be noted th.t 111. COC requeated lIl.t metal> be analyzed by m.lIlod SW-846 
6020. 

No raw data was submitted with the package. 

No other specifIC issues were Ktentifled which affect data qual;ty. 



Analytical Quality Assodates, Inc, 
616 Moxinc NE 

~ 
Albuquerque. NM 87123 
Phone, 505-299-5201 
Pax, 505-299-6744 
Email;mintcer@aol.com 

DATE: 12103102 

TO: Fie 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Organic Data Review and Vart<lation - SNL 
S~e: OSS soli samping 
ARCOC , 605728, -729 GEL SOG • 67794, -98 
ProjecVTask No, 7223.02.03.02 

See the attached Data Valklatlon Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNlINM ER Project AOP 00-03. 

SUmmary 

The samples were prepared and analyzed with approved procedures using methods SW-346 
8260AIB (VOC), 8270C (SVOC), 8082 (pCB.) and 8330 (He.). Problems were idenWoad w~h the 
data package that resulted In the qualification of data. 

Syoc Batch , 204423 (Sarnole 67794-l)12 through -=022) 
The Initial calibration had a conelatlon coefficient < 0.99 but > 0.90 for pyrene (0.982). 
Sample 67794-1)12, -014, -015 and -=020 had pyrene values> DL and will be qualified "J". 

The CCV had a %0 > 40% with a poaitlve bias for bis(2-ethylhexyl)phthalate. All associated 
sample "",u~ (exckJdlng sample 67794-1)t2 and -19) had values> DL and win be qualified 
• J". 
The CCV had a %0 > 20% with a positive bias for benzo(g,h,Qperylene (22%). Sample 
67794-015 had a value> DL and win be qualified" J", 

Th. MEl had a bis(2-ethylhexyl)phthalate value> DL but < RL. All associated sample re.u~ 
(excluding sample 67794-;012 and -19) had values> DL , < Rl and < 10X the blank value 
and will be qualified "U, B" at the RL. 

was with this batch. As there is no measure of 
precision all the sample results will be qualtfled ·P24

, 

The sample had a vatus for tettyl > OL but < RL The confmlation RPD was> 15% and 
therefore the sample re8uH wit! be quallfMHi -R-, 

Data are acceptable and QC measures appear to be adequate, The foHowing sections discuss the 
data review and valktatlon, 



Holding TImnlPNaerv.tion 

All Analysis: The samples were property preserved and analyzed within the method prescribed 
holding time except as follows: 

~ 
It should be noted that the samp5e Review and Receipt tonn indicated that the vae 
containers/vials had headspace. " is not known what affect this will have on the 
samples and therefore, no data wHi be qualified. 

svac, PCBs and HE 
Sample 67794-015 was received in a broken container In a liploe bag. It is not known 
what affect this will have on the data and therefore, no data wiU be qualified. 

Callbntion 

All Analysis: All initial and continuing calibration acceptance criteria were met except as mentioned 
above in the summary section and as follows: 

vac Batch # 20448J 
Vinyl acetate had %0 :> 20% but < 40% in &11 the CCVs preceding the samples. All 
associated sample results were non..cjetect and no data will be qualified. 
Carbon disulfide had %0 > 20% but < 40% in the CCV preceding sample 67794-006. The 
sample result was non-detect and no data wil l be qualffled. 

vac Batch II 204910 
Carbon disutflde had %0 :> 20% but < 40% In the CCV preceding the samples. All associated 
sample results were non.detect and no data wiD be qualified. 

SVQC Balch # 204423 (Sample 67794=912 throuoh -022) 
The initial calibration had a correlation coeffiCient < 0.99 but:> 0 .90 for pyrene (0.982). Atl 
assoclated sample results (exduding sample 67794-012, -014, -015 and -020) were non
detect and will not be qualified. 

The CCV had a %0 :> 40% but < 60% wH:h a positive bias for bis(2-ethylhexyl)phthalate 
(40.4%). Sample 67794-012 and -19 were non-detect and unaffected by a positive bias. No 
data will be qualified. 
The CCV had a %0 > 20% with a pes_lve bias for benzo(g,h,i)perylene (22%). All associated 
sample re&ults (excluding 6n94-(15) were non-detect and Unaffected by a po&itive bias. No 
data will be quallfted. 
Several other compounds in the CCV preceding the samples had a %0 :> 20% but < 40% 
(see OV worksheet). All associated sample results were non-detect and no data will be 
qualified, 

syoc - Batch 1/204661 (Sample 67798-QQ5l 
The Initial calibration had a correlation coefficient < 0.99 but:> 0.90 for pyrena (0 .982). The 
sample result was norHietect and will not be qualified. 

The CCV had a %0 > 40% but < 60% with a positive bias for bis(2-<>thylhexyl)phthalate 
(51%). Several other compounds in the CCV preceding the samples had a %0 :> 20% but < 
40% (see DV worksheet). The sample results were nonoodetect and no data will be qualified. 

----~---.--. . . -



Blank. 

All Analysis: All method blank (MB), equipment blank (Ea) and trip blank (TB) acceptance criteria 
were met except aa mentioned above in the summary section and as follows: 

YQC Batch" 20+483 
Sample 6779tHlO4 (TB) had a l ,2-dichloropropane value> DL bu1 < RL All associatad 
sample resulb were non-detect and no data win be qualified. 

svoe Batch 112Q4.4231SamDIe 6779+012 tlut!ugh "'()22) 
The MB had a bls(2-ethylhexyt)phthalate value> DL but < RL Sample 67794-012 and -019 
were non-detect and will not be qualified. 
The EB had a dlethylphthalate value> DL but < RL All associated sample results were oon
detect and no data will be qualified. 

SurroAate. 

All Analysis: All surrogate acceptance criteria were met. 

Internal Stencl!ord! (18.) 

AU Analysis: A1llntemal standard acceptance criteria were met. 

_Ix Splk.-trtx Spike Dupllc .... !MSIMSD) """!p. 
All Anatysis: All MSIMSD acceptance criteria were met except 8a mentioned above in the summary 
section and as follow8: 

yoe eatcIJ '" 204910 
No MS/MSO was reported for this batch. The LCS/LCSD met all QC acceptance criteria for 
accuracy and precision. No data will be qualified. 

syoc - Batch , 20+423 and 204M1 
Soveral compounds (see DV worlcsh .. t) had %R < QC acceptance criteria (75 - 125%). 
Using professional judgment, no data will be qualified . 

SVOC - Ilatcl! # 204661 
tt should be noted that only 500ml (OF=2x) 0' sample W88 used for the MSIMSD. It is not 
known what affect this would have on the extraction procedure and no data will be qualified. 

PCB Belch 1/ 204654 
It should be noted that the sample used for the MSIMSO was of timllar matrix from another 
SNL SDG. Only 50Qm/ (DF=2x) of sample was used for the MSlMSD. It is not known what 
affect th~ would have on the extraction procedure. No data will be qualifled. 

Labnra!ory Conlrc>l Simp •• (LCS/LCSD) Anllnll 

At! AnaIYsl§: The LCSIlCSD acceptance criteria were met with the following exceptions: 

YOC BatcIl1l20+483 and 204910 
The ac acceptance aiteria for the LCS were met by the successful analysis of a second 
source CCV. 
It should be noted that no compound was associated with internal standard 1.4-
dlcIJlorobenzena-d4. No data will be qualified as a rasult. 



SVOC - B.\Cllj 20+423 and 294661 
tt ""ould be na1ed 1ha1 no compound wa. asaoclated with inlemal standard perylene-<l12. No 
data will be qu.11fied .s 8 result. 

HE - BaWl' 205512 (Sample 6779S-007 CEQ)) 
The LCS %R was sllgh1ly below QC .cosplonce cr1teria for 3-nltrotolueno .nd 4-nitrotoluone 
(soo DV sheel). Ho __ , a MS w .. performed on aample 67798-OO7_.nd all the %Rs were 
In aileria. There was no more sample remaining to perform a re-extraction. Using 
pro{essional judgment. no data witt be qualified. 

!l!t!cllon UmI!II!!ltutIono 

AI Anatysis: All detection limits were property reported. Samples were not diluted. 

Confirmation An,lyse. 

VOC and SVQC: No confirmation analyses required. 

~: All confirmation acceptance criteria were met. 

HE Balch 11204696(Samplo 67794-Q12 through =-Ol!21 
The sample results were non--detect and therefore no confirmation analysis was required. 

Othe,QC 

YQl<: A trip blank, equipmenl blank and a field duplicate ware submitted on the ARCOC. There Is 
no -required- valkfallon procedure for assessing field dupUcates. 
tt should be noted that vinyl acetate is on the TAL for salta but not for waters. 

SVOC, PCB and HE: An equipment blank .nd a field duplicate were submitted on the ARCOC. 
There Is no "required" validation procedure for ...... Ing field duplicates. 
No field blank was 8ubmitted on the ARCOC. 

No raw data was submitted with the package. 

No other speciflc Issues were Identifted which affect data quality. 



Analytical Quality Associates, Inc, 
616MaxmeNE 

~ 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fox: 505-299-6744 
Email: mintoer@aol.c:om 

MEMORANDUM 

DATE: De<:embel'04,2002 

TO: File 

FROM: Linda Thai 

SUBJECT: Radiochemical Oa'a Review and Validation - SNL 
sne: DSS SOil sampling 
ARCOC 605726 and 605729 
GEL SOG 1167794 and 67798 ProjectlTask No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the 
data review and validation. This validation was perfolTYled according to SNUNM ER 
Project AOP 00-03. 

Summary 

All samples were prepared and analyzed with approved procedures using method EPA 
900.0 (Gross AJphaJBeta). No problems were Identified with the data package that 
resulted 'In the qualification of data. 

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

Hokllna TIrn!!IPre .. ry.UOn 

All Analyses: All samples were analyzed within the prescribed holding times and 
properly pre&erved with the following exception: 

Sample Sn94-015 was received in a broken container in a Ziploc bag. It 
Is not known what affect this will have on the data and therefore, no data 
will be qualified. 

Callb[!Uon 

All Analyses: The case narrative stated the instruments used were property calibrated. 

Blant. 

No taptJst analytes were detected In the method btank or equjpment blank at 
concentrations> the associated MOAs. 

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



Matrix Spike IllS) Anaty.is 

The MSIMSD analyses met all QC acceptance criteria. 

The was of similar matrix from another SNL SOG. 
No data will be qualified. 

Labor"tort Control Samplo ILCS) Analy.is 

The lCS analyses met all QC acceptance criteria. 

Bepllca18. 

The replk:ate analyses met all ac acceptance criteria. 

Batch 11201950 CSlomPI!! 6779Q.911) 
The sample used for the replicate was of similar matrix from another SNL SDG. 
No data wll be qualified. 

TracerlCtrrier Rlcoveria. 

No tracer/carrier required. 

Neg.ttv, 81 .. 

All sample results met negative bias ac acceptance criteria. 

Del8ctlon Llmll8lDttutlon. 

All detection limits were property reported. No samples ware diluted . 

Othergc 

An equipment blank and a field duplicate were submitted on the ARCOC. There are no 
~required validation procedures for a field duplIcate. No field blank was submitted on 
theARCOC. 

No raw data was submitted with the package. 

No other specific Issues were Identified which affed data quality. 
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A Q".I{,; ~ P'« . Co (.. 

>.0$ 

_.w'" By, ____ -'ti/""' ... t..ft.L"""'-___ _ D ... , /,".03. OJ, 
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Volatn. Organic. P'go 2 012 

"""'oj<," _______ AR1COC I, __ h"-O",J,-"'7a.",8,,,_-..,<l,,,9L-_ .... ,,, ------- ----------- -
~ _______ I.obon«<yR_ ' , ______ _ , ofSamples: _ ____ _ Molrix, _______ _ 

, 

Simple 

/ /v' ~}W" 

--------SMC I: 4-Bromofluorobcaztnc 
SMC 2: Oibromofluorcmetbane 
SMC 3: ToIUCIIIM' 

Surrogola RKOYlry .nd Inlam.1 Standard OutDo .. (SW 846 Method 8260) 

sile 1 Sile 2 sile 3 IS 1 IS1 152 152 
Are. RT .... RT 

~ 

-----~ ----
,.:---~ 

~ 
I--'" 

IS I~ Fluorobetlune 
IS 2: Chorobau.tll..-dS 
IS 3: 1.4-Dicbloro1:M:ucoe-d4 

8 . 1/ 

9. 01.7 

@ 
eCIY ~ '" CJ olO.IS' 
~ O J"JI-J),t:k. tl 

cw <P ACJ 8 · 06 

8·19 

153 IS 3 .... RT 

~ 
.------

,..--



Volatll. Organic. (SW 846 Method 8260) Page 1 of 2 
Sitt.IProjea: DJ J SOIl Jamp"1 ARICOCII: 'oi7olB 7 - oIq 'of Samples: Jf. Matrix:_~#'J.OfOC-____ _ _ _ 

1..aboral0!)': afiJ... J...aboqtory Report II: , 779N Laboralory Sample IDs: l. 7798 - 00/ #ltV - 00& 

M""""', c " R ,,j 0 _'<" R """'." 010" 910 

I'. c .... 

CommeatJ; Va mJ/m, 0 "0' "1" _ 
cv.; ¢ AU ~ 

B.l l 

M. 
RPD 

F10Id -... Equip. Trtp 
Bliinka B~Il. 

Reviewed By; _____ -"'CU"""0.AL""''"'-___ Dale: /01 ·03 . OJ. 
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Vol.tile Organic, Page 2 of2 

. 
Sample 

IN {.(Jr~" 

---------------SMC I: 4·Brmnofiuorobcnzene 
SMC 2: Dibromofluoromdhane 
SMC 3: Tolucne-dS 

Bruoo .s: _ __________ _ ___ _______ ___ 

II ofSampics: _________ MlIO'ix: ______ ___________ _ 

Surrog ... RKOVOry and Internal Standard Outliers (SW 846 Method 8260) 

151 1S1 152 152 153 IS 3 
SMC1 SMC2 5MC3 AnI. RT ..... RT .... . RT 

------
--------

--------
-------

--------
---V 

------
V 

IS 1: Fluorobe:nzau: Commeaa: 
IS 2: Chorobaluuc-dS 
IS 3: 1.4-0ichlorobcnzeac-d4 



Semivoillne Org.nlca (SW 846 Method 8270) P'l!' 1 on 
SildProjca: D.5J AO'; JCJ.Mpl,ARICOCI; kOS7p?8, - .,lq UibonItory Sample J[)ij: ki7Q.y - Q/~ /t."J lM;? 

..........." . C" I- ~_., p'197 t. '198 - 00. ( U!) 

IBN 1'>0-0'·' 
IBN I"·"" 
I eN 1",·7)·, 
ION It ...... , 

A 1 'l-9'~ 
A 

~ 1",.3-2 

M.I P -~ 

,'." 
" .60 

". 
IJO 

1.20 

02' 
IJ<) 

0 .. 

1.20 

lOla 

~.IO 

10.10 

0." 
". 
0.11' '/ 
.10 
0.11, 

0" 
0.11, 
1.10 .... 
n. .. , 

1'·60 

V 

I 
I 

...

: )J 

./ 

./ 
., 

v v 

V v 
if 

v v 

V V 

v v 

F!oId 

IV 

./ vV' 

d 

m.1 

...-

01 
fY'p 

V 

./ v ./ 

v v V 
/ / V 

V ./ ,./ 

/ V v ' 

.S" 7 0 V 

V 
./ W 701 v v V • - . 

Reviewed By; ___ ---'tV''''''-'''WL===-_ _ _ Dale: / 0 - 0 3 . O.J 
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Semivollltile Orp.nlea Page 2 of3 

Si<elProj"', ________ ARlCOC " ;'oS7,,8 - OI. q 
I """" " ----- --- ---- - - --- --

lAbmt """"" _ • «y. Lo , If (Sam Ic5 0 p , " 
Callb. 

Callb. eev T RSOI FloId 
'BNA Min. OF 'liD .... .... 

"' .. L 
CS MB Eq"'p. Flo" """ . NAME e - ... LCS "S .. SO DUp. ", J "-'0 RF ....... RP 0 RPO Bllnu ....... , L 

""'" I /'"\ """ >., 
0,99 J .. 

aN 1()().41.6 WiaouiliK ., 
" ./ V ,/ / tV" , IQO-(}H ... - 0.' "" .... ./ V Iv' v' ./ V v 

ON 1J.J2~ ........ pfdh=- 0." ./ v' 1/ if ,/ / 

l .. "' ...... ~ 0," 

• ... 12~12_7 - 0,10 

BN ,..,~, 8cuJ(1)mda- 0.10 

• BN »-)2", -.- 0.70 J 
BN WS,99-2 -,.. ....... 0.10 

aN 191..,24.2 --..- 0.30 .~ ~, 

BN ., ..... &.m(t) ...... ,,".- 0.10 J 
lIN 111-01-' blt(l-Cbbo .... ''IY,......, 0>0 , BN 111--«-4 -- 0.70 , '" , BN ..... , ~""")edIer O.OJ V 

BN 117 ... ,-7 -- 0.01 ,. ","'\ M .I 
BN ..... , BIa(yI~ • 0.01 " ,-'" 
IlN ""44 """""'" 0.01 , . <' , lIN 211-01-9 a.,- 0.10 vi 
BN ~1<).' ~ ... - .40 , 
BN 13 ...... """"""'" 0." 
BN ....., - 0.01 ; "".- I 

l BN 1)1-11·) Diiii-a.,t'j .... 1 ... 0.01 ,/ 
BN .... 74-2 ~ .... 0.01 I 
BN 17-340(1 - om . " • BN 206-#() R ..... th .. 0.60 , ON ... ,,., "- 0." 
BN 118-74-1 --- 0. 10 V I v ./ V ./ , / 

BN 17-6&..3 -- .. , , ./ V , V .0 V 
l lIN 77-47-4 '- 0.01 I , lIN 67-n-1 IIQlI~ .30 , ,/ V 1~ 100 V ,1- V 

. Co ... mtDb • 

v' 
V 

V 
V 



IS 

1 

, 
• 
, 
• 

SemlvolatlJe Organics Page 3 of3 

~,oIProj." ___ ____ ARlCO(",_-"~""o,,-'..!I,,.-,,8r, _- '7=OJ=---_ ~#s; _____ _ ____ _ _______ _ _ 

Lo """""" 
II (Sam I 0 p cs; M ' linK; 

Callb. 
C,Ub. 

CCV 
Min. ASDI Method LCS LCS II. Flo" Equip. FIokI eNA CAS' NAME Ta. .. ..,. RF II' %0 LCS liS 1150 DUp. "' ~ ,.JD RF BI.nks • RPD RPO BI.nks Blanks , RPO 

, ~'" , j!l! ~ ,TO! I .;J I .. I I I " .. '" 8N U)·)9-$ l.o.o(l,2~ 0.>0 J v' IYIt t< 
8N "I·$~I ,- 0." 

BN 91-21).] N_ 0.70 

BN .... .., N_ 0.10 V V ,I ,:3 ,/ ( .. / V 
8N 86-31).0 -N~1uniIIIO 

ill 0.01 

8" 21~7 ""_ .... Q.~ V / v' / ,/ V V V 
A .,...., ' ............... 0.o, V V ,/ v' ,/ / V ,/ 

8" • .s.el-l f'hawntbrlll • 0.70 

A IOI .. 9j·2 -. 0 ... v V ,/ V V /' / 

liN " ..... .".. 0", 
" 

,/ / v' /' V "" v' ./ 
I~; ..... I 

s .anon .. R Kove 0111 "" . en d Ofllf,.J-S ....... SNC1 SI4C 2 SMC3 sue 4 SMCS SMce aue? SMee COIIImeats: A8 ~,' /rI1 SA ''''''.o~ /~ (/ /'1 .1 ;13/),8 

/ tY_(../{.J ,. 

SMC 1 : !lID~(BN) 
SMC <C : l'bcaDlod6 (I.) 

Sample .,- ..... 
/ N ; .. 

ISI : I.~(BN) 
IS 4: I'bI::IIaJ:hrmoI O (8N) 

SMC2: ;z.~I(BN) 
SMC j; 2..fluoropbad (Al 
SMC I; I,2.DidIk:R"~_""i!.4 (BN) 

SMCl: p-T~14(B 
SMC 6; 2.<C,6-Tdb.Oi:tiOpIIIewI 

H) 
(A) 

IS .... ...... • ...,M ....... . '- ..... ...... 

IS 2:N~(DN) 
IS~ ; 0!ry!Jm0.412 (ON) 

IS3 ; ~IO(BN) 
IS 6: l'tJyIfONII2 (BN) 

8-22 

..... 

''1'''''- ""-"'A 9° :r '<1. J 'l1,J ( J.2o 

N D j ~ ,.. U 
tCN h/~ 71';;0 °/0 411 ~£ :r f:lIQJ < w:? 

.. IS -tv<.. 1'1f14 ~-« ~ 
ir&.JO qt..' MIr.N.- fYL 

'()L. liS., 
'/- () K~~ 

........ II .... 

~"" .. ( 
Pyl't/'l<' :rIAL Ao <j. 

BIJ, 'I. 0 ow > 4° no } 

-4-,/'<JO f/lD"'- . 





. PCBs (SW 846 - Method 8082) 

S."'rt;AIUCOC" 60$ 7,18, - 019 l.obonoIays.m~o!Do, -""-'.7-'.7...:9"''''-''--''P'''IJ'-...C#,=N''-.:.--'O'''d,,''-==-___ _ 
Laborat«y Report IV: f:, 7 791;( '" 7"1 98 • (}o I, ( Ed) 

SildProjod' j)JJ Jod 

l.ob<nuvy. §"" 
Mdhodo, ,ft.! ·8If. 60801 . 1 

• ofSompI 1/ , I ~, ...... , 121 Batdl I#s: 01 0!:t..J.B t. "Q~6.~~ . 
~i.tI T CoIIb ccv LCO ... 

CAS_ No_ -- RIOlo' -... Lea Lea. RPD Ma MID ..., - f10Id .., - -- -L I 2lW, ~ 
IU'D 

10. 
"'" 1 

I q~ I ~ • ~ 

12674-11-2 Aroclor-1016 "4 v .." ," v v 
1 1104-28-2 Aroc:lct-1221 .." '" ". 

11141-16-5 Arocl(r·12J2 v ,/ ". 

53469-21-9 Aroclo<-1242 ./' v v , 
'" 12672-29-6 Aroclor-1148 l/ -I v 

11097~9-1 ArocI(l'-12S4 v , 
v 

11096-82-5 ArocJor-1260 V Vv' " ./ v' Iv Iv y ". l/".. ,/ v 

80m", IIIC 8IIC RT -pia IIIC 8IIC RT 
,. Rl!C ,. Rl!C 

ComamIitl: No NU,.J oUJA, ro 
/,y GC/TUJ"f TO tJ.ro c/..., 

-pia CAS' ROO • ..,. -pia c~, ROO • ..,. .l.0 JfloSJf I'I?<J/mo.o " 78rV 
-SIV'A J"DIjr 

IN CLJ,to(..I" ( O",'r S"b6 ...... J) 

R<v;owed.By, _ ____ :...x;,'--'~==-__ Dot" /O .oJ . 0.,>. 
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. . High Explosive. (SW 846 Method 8330) 

S;tdP!QI"', DJ" J~II Jampj,(J AR/CO(", 6Q,) &18, - o!, '1 """-SompI,"", _--E.b-'-7'-'7:.!9!>'ic....::--'O~''''o!'-'-'Ir.!!!<j1l''-.::-.,;0''';;~ ... '--- -_ 

I..obon!o<y. if k.l. """""'''''' "- " , 7 '7 9" , 77 9 8 007 (u;l ) 
M",""", v!.) . 81th 4330 ___ _ ---'-I _ _ _____ -'~'_ ______ _ _ 

M of Samples: /I 1/ I MoW, Jodi II ".0 ...... -,~ • 9(. .,' /«3 I 

c.u • ..... =LCa 

1':-:'f;C ~C I .WCRT 

I - I·~~I 8~"T I Com_tDb: 

J..OS S lei . , Calrm.d. 
I..(;SD Ir).s 0 cr "¥> Ii CAk..- I'"l. 

1.,;ZwI 7:: I /~~H%I I->~I 
No ......... CAS. j 

LT = 

8-11 
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Inorganic Metals 

SiltlProject: DIl.! ,so,! .!atnP~ ARlCOCM: /:'OS 7a8, - d q LaboratorySampieIDII: _..l.tff=-"-~_-",-7L!.7.L9.o",,-----,,i?,,I .. ~-,M=(!J,,-_--,,O,,""'=-
Lob<nIo<y. g"" UlxwmayR_" ____ _ _ 

M"""" .s tJ e.\" 71,1 71 0010 , . 
'ofSampla: IL Matrix: 6 01/ BardI Hs: d. O~"O (fI,) , 5 ) (MV"AlJ) 

C AS 111 I{'l/L OCEIement " q le 

Ana lyle ....... LCSO .... :£I~ """ = - "'~ I cet,· TAL ICY CCV 101 co LCS LCSD 'US - un .... >lSI) ... :-- .... .. ...... 

I~ 

I" 

~ 
E 

! 
~ 

,!; , 
~ 

if, 

!'iE 

No." , .. ' .... ,,'. , ["','ol ,." 1 [ , • "II 

Comlllent.: IN <Sa.. <:. SX.e.t. ... I:..;.. o..ophCoJ 

ow, """"'" J.. ~ "-¥> :>,e... . Reviewed By: _ __ .. rM""'."iAP.L.""'='-______ nale: I d .ON .Dc} 

4// o<.uu...r.s <- S)(.e..... J" 
I~ } / .;:, '7 I 9 to .cJ .iA 

I , I ' 
.It) 40 

11..'-1: ao I.,' 
I 8 ·1-4 



Inorganic Metal. 
S;,011''';',,, DJ~ "O il J~ ARlCOC" hODde, - ,/r l.obonIo<ySompi,"', -'!."-J.7..!7c;:.9~8~c...f:Olil:J:.QL _ ___ _ _ _ _ 

LoIxn!«y. ~.).. J.abo<_R"""" " 7 n'Y 
Methods. S {.J R Jlt-. .., J.i 7 0 ~ .6 , . olQ 
, of Samples: L -

CAS 1/ NIl-

Ani Iyte 
TAL leV rev ICB CCB 

2m 

~ 

~ 

~ 
~ 

N ... 

Commeals: DUP tY)J J D 

08J.J 

n Ul) n"1I.\ c::ilo/Y ?o'..l.O 

b 7.35¥ JNA 

I#frL~tiJ 

tJ.9/l-

Met'-od 
LCS LCSD 

LCSD ..... 1m) 

;IT 

,. , !<>.·il' 

Hatch '&: dn", ,Jr> I lL I "". " ,-<.f I It",;; b I 

QC Element 

>IS ..... MSD R.,. ICO I~ ~1 ...... .,.~ 

IU'D 1m) AS ...... ...... 
2§: 

: 

.. 01. ' ' .. II .,_ -"II 

R,,,,,,0<1 Dr. _ _ _ dlL' "'/,uWL""'<-<.. _ _ ___ D.te: JA. 0" . 0.; 

D·!, 



, 

G • . _1111 Chemistry . , 
SitcJProjcd: DJJ 0 0 II 

l.ohonI«y. " R !-. . , 
M.m,d" .1,,1 · 8#& 90/ .1.1'1 (Twl 71 9~ ~ 

'of~ IL Mmir .sOIl; 

. 
cu. ........ 

ICY ccv lCII <= ....... 
LClI -"'OfaBI 1:''-' v 47111'-001 v' ./ V- II' .v 

.2.o:r/~3 

I/' v' 
b1'a~~a. V v' v' v' 

"") (I~J 

..20" 131. 

'~~ 
v' 

V v' v v 

JOJll93 
~, . .; v' .; • 00(, V- II' "719,. Q:I 

~ 
.z~/B v' v' V v' V- I/' lom!J-r)j1 

~ 

~~:~ 
V V v' V 

V- ./ 

Com.ab: . , 7"198 - 00' >I<r uJ' '" IV U!.. it S7>78 

.( o S'J;J.3 ¢ 
(JuP /mJ f,''') d OS",g : b '7~ (), 

~o"'lqJ :. L -,1>98 /)"'P / II'l J ,sri/..) 

-/I Fo-J/J WlJlv" C"" fHkN .. 

IYCL It. C.S 3..). 

- -
~'.2 ("" , ) "'0':; a" (" '" ) 

BItch is: )(" '.J.-' 'r ~;d)~ ..J" .<.' "I f,.r~ 

labontory Sample~: _"'bc.7:...7:....!.9"''t_- -''O,,'''''''-t!l= N''-<.-'-.... '''''''''';;.=-__ ,' 
.7708 0 0 & {.7W.tl ) P'I98 ooalp;;; 

QCElomont .... ; l.DD LCSD Mli MSIl 
..... ... lCS - ..... ..... .... ... .... .. .. - --

v' v' v' N' II. 
v' "q 

1\ 
IYR IY" V- ./ N" 

NR V- rf. 

-«.ex 

\ Ii. V- V MO-
O.I! 

v' s. 

\ 
V Ir. $4 

1\ 
IV .... 

V ".. ... 
.~, V 

\ V- 111''' V- I/' "" 

Reviewed By; ~ Date: I Q . ()If. 0 .. 
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" SiU:lPrujcct: ~ ru~ 

~ 41C~ 
SOli ""'""if A>JC1JC" 6057. 8, . ,,9 

........ ""'_., '77?1t 

Radiochemistry 
LabotaICI')' Sample IDI: _--,'_7,-7!.29:i't~ • .JQ"/",ol,-,It>11!lIlJL:.·.JQ",ol"a.,,,-_ _ _ _ 

b 7 7 9t 0 /1 . . (rR) 

~, _~AF~P~A~_9~O~O~.~O~ ___ ~ _________ _ 

1 i.J (os) II or Samples: / MoIrix, JOI Batcb.lfs: fIl.Q S 3 0 1 ~Qti9srQ 

QCElement 
Anllyte M ..... ~~ r....ip. I~ 'loki Sample s •• pI. ...... LCS Ola'" B ..... m ....... ISIT_ . m ....... ISlfl'1lcc 

; ~ ~ 
/' 

II 
~-

v V v /' 

_LT 
/' 

",,, c<. 

eIKlnUb": 

olD" OSO OuP hlJ/ rnJD "7/1.. 9 (s"o) 

Oammalpcc. Les contains: Am-241. Cs--137, and C0-60 Reviewed By: _ _ ~M~~~~::::. _______ Dale: ,i) . ON ·O.J 

8-1 6 



Project Leader ...:CO=Ll.,,':.:NS"---____ _ 

Contract Veriflcatlon Review (CVR) 

Project Name DSS SOil SAMPLING Case No. 7223 02.03.02 

AR/COC No. 605728 & 605729 Analytical Lab _Ga='--__ ________ SOG No. 67794A & B 

Uno 
No. 

1.1 
1.2 
1.3 
14 
1.5 
1.6 

1.7 
1.8 

12.13 
12.14 

In the tables below, mart any Infonnatlon that Is mlsalng or InCOlT8Ct and give an explanation. 

1.0 _Is Reoueo1 and Chain 0/ Custodv ReconI and LocHn Information 
eomllielB? 

110m V .. No II no. explain 
Aliitema on cae - data entry derk initialed and dated X 
Container type{a) correct for uested X 
Sample volume for # and of ana_ b!d X 
F'Tes8IvaIive 00IT8d for tod X 
Cua10dy IOOOIds oonIinuooo and oompiele X 

lab sampkt number(l} pt'O'Ik1ed and SNL sample numbel(s) cross X 
_andOOlT8d 

Ilate received X 
Condition u n ""'" illfoonallon ided X 

2.0 .'" 

- Yes No II no, ~n 

IOn' iBlBs
, 

I 
"., !Sigma em><) and , 

I HOld limes met ~HOO' 
r 

ReooIved? 
Yes No 

x 



Contract Verification Review (Continued) 

3,0 Data QualitY Evaluation 
Item Y .. No If no, Sample 10 No,/Fraction{s) sod Analysb 

3.1 Are reporting units appropriate for the matrtx and meet contract speci1'Jed or project- X 
spoc:Ific: requirements? lnorganlcs and .- reported os ppm (~Of mgIKg)? 
Tritium repomd in picocuties per liter witt! percent moisture for soil samples? Units 
conoisOent -. ac samDlOa and •• ir"i" dati 

3.2 0uantitatI0n limit met for an sampn X 

3.3 Aocunocy 
conIroI samolas accurac:v and met for aU samples 

X M-NITROTOLUENE & P-NITROTOlUENE FAILED 
0 ) La RECOVERY LIMITS FOR EXPLOSIVES LCS (eq) 

b) St.WT0Q8te data reported and met for all organic samples analyzed by 8 gas X 
c:tvomalt>gnoph -)que 

c) _ ",Ike """"""y dalo reported and met X 

3.4 PI1!cI8Ion X RPOt FOR ARSENIC. CHROMIUM & ~ FAILED 
a) Replicate aample precision reported and met for all inorganic and racUoc:hemistry ACCEPTANCE LIMITS 

_oleo . 
b) _ spil<e dtJpIicaI& RPO dolo .. po<18d ond mellor all orgMIc aarnpIes X 

3.5 Blank data X 8lS(2.eTHYl.HEXYl)PIfTHAlATE DETECTED IN BlANK 
0) Method or _t blank data """",eel and met for .. samples CHROMIUM DETECTED IN AQUEOUS BLANK 

CYANIDE DETECTED IN BlANK 

b) Sampling blank (e.g., ",,!d, trip, and equipment) data reported and met X 1,2-01CHlOROPROPANE DETECTED IN TRIP Bl.ANK 
DfETliYlPHntALATE DETECTED IN EQUIPMENT BLANK 
TElRYl DETECTED IN EQUlPMENT BlANK 
CHROMIUM DETECTED IN EQUIPMENT BLANK 

3.6 ConInIcIuaJ quelilMn provided: 'J' - _ quantity: '6' -anaIytelound in method X 
blank _1110 MDl for organic Of above Ihe POL for inorganic; 'U' - analyte 
lIndelBc:led (_b k:"inabelow lI1e MOL. IOL. Of MOA (radlochemlcel)): 'H'-anelys;' 
dOne beYOnd Ihe hold time 

3.7 Namotive add ..... planchet flaming for groas 8Ipha/beta X 

3.8 NarTaIIve Included, Conect, and ccmplete X 

3.9 ~d column confirmation data provided for methods 8330 (high explosNes) and X 

8082 (peotIcIdeo/PCBs) 



Contract Verification Review (Continued) 

4 0 Calibration and Validation Documentation 
Item V .. No Comments 

4.1 GCIMS (6260, 8270, etc.) 

a) 12-hour tune check provlded X 

. 
b) Initial raYbration provided X 

c) Continuing calibration provided X 

d) Internal _ perf0rmanc8 data provided X 

0) Instrument run logs provided X 

4.2 GClHPLC (8330 and 8010 and 8082) . 
a) 1_ calibration provided X 

b) Continuing calitntion provided X 

c) Instrument run logs provided X 

4.3 Inorganics (matala) 

a) Initial calibration pn>vidod . X 

b) Continuing calibration provided X 

c) ICP Int8rIoreoce choclt sample _ prov'oded x 

d) ICP serial dilution provided X 

e) Instrument run loge provided X 

4.4 Radiochemistry 

a) Instrument run logs provided X 



eonlraCt V._ Review (ConcI\JdecI) 

5.0 Problem ReecHution 

Summar1ze Ihe find. In the bible below. list only samplellfractiona tor which deficlenciea have been noted. 

Sam~raction No. Anall'is 

AlL AQUEOUS VOC 

AU. GROSS AlPHA} BETA 
All GROSS AlPHA I BETA 

wen.--~9 ~ No 

Baoed on the ...,iew, IIIIs data pacI<age Is comple/B. 

ProblemllCommon-' 
lECHNlCAl MARRATlIIE ILLEGIBLE en 306-30II) 

TECHNICAL NARRATIVE IL.LEG~LE (JIg. 78&-790) 

TECHNiCAl NARRATIVE IUEGfIlE (pg. &OIHKIn 

. 

. 

If no, provide: nonconformance report or oorrection requeel number 53Q6 and dole 00fY9Cti0n request wa. lubmlttec:t:- 1 H+2092 

Reviewed b" \M. Po. Q Sl,N>-C' l' R-- Dale: 11-1+2002 Closed by; t.J , P .. Qo... e/o 0.": /I h 91 0 :>. r I .. 

. 
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DSS SITE 276: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 276, the Former Building 829X Silver Recovery Sump, at 
Sandia National Laboratories/New Mexico (SNUNM), is located in Technical Area-Ion federally 
owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department 
of Energy (DOE). The former silver recovery sump consisted of a 6-foot-diameter section of 
metal culvert buried vertically to a depth of 5.5 feet. The sump contained two 55-gaUon. steel 
drums that collected effluent from a film-processing unit. The sump bottom was unlined, and 
the drums rested on a layer of loose gravel approximately 6 inches in thickness. Available 
information indicates that Building 829X was constructed in 1948 (SNUNM September 2004) 
and the sump was installed in 1978. The building was demolished in 1994, and the soi l 
surrounding the building, under the septic line piping, and under the sump was sampled in 
December 1994 (IT April 1995). The metal culvert enclosing the abandoned sump and 
approximately 1.5 feet of underlying soil and gravel aggregate were removed in September 
1999 (IT January 2000). 

Environmental concern at DSS Site 276 is based upon the potential for the release of 
constituents of concern (COCs) in aqueous effluent possibly spilled inside the silver recovery 
sump at this site. Because operational records were not available, the investigation was 
planned to be consistent with other DSS site investigations and to sample for possible COCs 
that may have been released during facility operations. 

The ground surface in the vicinity of the site is flat or slopes slightly to the northeast. The 
closest major drainage is Tijeras Arroyo, located approximately 1.3 miles southeast of the site. 
No springs or perennial surface-water bodies are located within 2.3 miles of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport, is 8. 1 inches (NOAA 1990). 

The area surroundIng the former sump location is now paved, and surface-water runoff in the 
vicinity of the site is directed towards storm sewers. Infiltration of precipitation is almost 
nonexistent as virtually all of the moisture drains away or undergoes evapotranspiration. The 
estimates of evapotranspiration for the KAFB area range from 95 to 99 percent of the annual 
rainfall (SNUNM March 1996). 

DSS Site 276 lies at an average elevation of approximately 5,410 feet above mean sea level 
(SNUNM April 2003). The groundwater beneath the site occurs in both a shallow and regional 
aquifer in unconfined conditions in essentially unconsolidated silts, sands, and gravels. The 
depth to the shallow groundwater system, which has limited lateral extent and is present 
beneath the north-central portion of KAFB, is approximately 265 feet below ground surface 
(bgs) at the site. The shallow groundwater system is not used as a water supply source. Depth 
to the regional groundwater aquifer is approximately 555 feet bgs. Both the City of Albuquerque 
and KAFB use the regional groundwater aquifer as a water supply source. Groundwater flow in 
the shallow groundwater system is to the southeast, while that in the regional aquifer is to the 
northwest beneath the site (SNUNM May 2003). The nearest production wells are KAFB-1, 
approximately 3,650 feet to the southwest, and KAFB-3, approximately 5,800 feet to the 
northwest. The nearest regional aquifer groundwater monitoring well is PGS-2, approximately 
550 feet west of the site. 
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II. Data Quality Objectives 

The Data Quality Objectives (DOOs) presented in the ~Sampl ing 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 
locations, sample depths, sampling procedures, and analytical requi rements for this and many 
other OSS sites. The OOOs outlined the quality assurance (OA)/quality control (OC) 
requirements necessary for producing defensible analytical data suitable for risk assessment 
purposes. The sampling conducted at this site was designed to: 

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

• Characterize the nature and extent of any releases. 

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

Table 1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COCs at DSS Site 276 was aqueous effluent possibly spilled inside the silver 
recovery sump at this site. 

Table 1 
Summary of Sampling Performed to Meet OQOs 

DSS Site 276, Potential COC 
Sampling Area Source 

Soil beneath the Effluent diSCharged 
silver recovery to the environment 
sump from the sump 

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

Number of Sample Sampling 
Sampling Density Location 
Locations (samples/acrel Rationale 

1 NA Evaluate potential 
COC releases to 
the environment 
from effluent 
discharged from 
the sump 

Using a Geoprobe TtoI , the soil samples were collected from two 3- or 4-fool-long sampling 
intervals at one borehole location at DSS Site 276. Sampling intervals started at 8 and 
13 feet bgs in the single sump boring. 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 QNQe samples collected at the site and the 
laboratories that performed the analyses. 
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The soil samples were analyzed for volatile organic compounds (VQCs), 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 Radiation Protection Sample 
Diagnostics (RPSD) Laboratory. Table 3 summarizes the analytical methods and the data 
quality requirements from the SAP (SNUNM October 1999) and FIP (SNUNM November 2001). 

QAlQC samples were collected during the sampling effort according to the Environmental 
Restoration (ER) Project Quality Assurance Project Plan. The QNQC samples consisted of two 
trip blanks (for VOCs only), one field duplicate, and one set of equipment blanks. No significant 
QA/QC problems were identified in the OA/OC samples. 

A ll of the 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. a (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 276 
request for a determination of Corrective Action Complete (CAC) without controls. The gamma 
spectroscopy data from the RPSD Laboratory were reviewed according to "Laboratory Data 
Review Guidelines," Procedure No. RPSO-02-11, Issue No.2 (SNUNM July 1996). The 
gamma spectroscopy results are presented in the CAC proposal. The reviews confirmed that 
the analytical data are defensible and therefore acceptable for use in the request for a 
determination of CAG without controls. Therefore, the DOOs have been fulfilled. 

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

111.1 Introduction 

The determination of the nature, migration rate , and extent of contamination at DSS Site 276 is 
based upon an initial conceptual model validated with confirmatory sampling at the site. The 
initial conceptual model was developed from archival site research, site inspections, soil 
sampling, and passive soil-vapor sampling. The DQOs contained in the 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 site model for DSS Site 276, which is presented in Section 4.0 of 
the associated request for a determination of CAC without controls. The quality of the data 
specifically used to determine the nature, migration rate, and extent of contamination is 
described in the following sections. 

AU12-<l4M'P/SNL04:rs5616.ooc 0-3 840857.03.01 12J03I04 9:28AM 



o 
.;. 

Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 276 

,TvDe VOC. PCBs 

1 1 

~ 
3 1 

I 6 4 , I GEL 

' TBs for VOCs only. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
QAlQC = Quality 8asuranceJqualily control. 
ReRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound . 
TB = Trip blank. 
voe = Volatile organic compound. 

:;t~~ Hexavalent 
HE 

::QJ G 

Gross 
i I 

1 
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Table 3 
Summary of Data Quality Requirements for OSS Site 276 

Analytical 
Method3 Data Quality Level GEL RPSD 

VOCs Defensible 2 None 
EPA Method 8260 
SVOCs Defensible 2 None 
EPA Method 8270 
PCBs Defensible 2 None 
EPA Method 8082 
HE Compounds Defensible 2 None 
EPA Method 8330 
RCRAMetals Defensible 2 None 
EPA Method 600017000 
Hexavalent Chromium Defensible 2 None 
EPA Method 7196A 
Total Cyanide Defensible 2 None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None 2 
Radionuclides 
EPA Method 901 .1 
Gross Alpha/Beta Activity Defensible 2 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. 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA/Qe = Quality assurance/quality control. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
svoe = Semivolatile organic compound. 
voe = Volatile organic compound. 

11 1.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at DSS Site 276 
were evaluated using laboratory analyses of the soil samples. The analytical requirements 
included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, hexavalent 
chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta activity. The 
analytes and methods listed in Tables 2 and 3 are appropriate to characterize the COCs and 
potential degradation products at DSS Site 276. 
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111.3 Rate of Contaminant Migration 

The silver recovery sump at DSS Site 276 was deactivated in 1994 when Building 829X was 
demolished. The migration rate of COGs that may have been introduced into the subsurface via 
the sump at this site was therefore dependent upon the volume of aqueous effluent that might 
have been discharged to the environment from this system when it was operational. Any 
migration of COGs from this site after use of the sump was discontinued and the underlying 1.5 
feet of soil was removed, would have been predominantly dependent upon infiltrating 
precipitation. However, it is highly unlikely that sufficient precipitation would have reached the 
depth at which COGs may have been discharged to the subsurface because the site is now 
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 276. 

111 .4 Extent of Contamination 

Subsurface soil samples were collected from a borehole drilled at one location beneath the 
effluent release point (silver recovery sump) at the site to assess whether releases of effluent 
from the septic system caused any environmental contamination. 

The soil samples were collected at sampling depths starting at 8 and 13 feet bgs beneath the 
silver recovery sump. Sampling intervals started at the depths at which effluent discharged from 
the sump would have entered the subsurface environment at the site. This sampling procedure 
was required by New Mexico Environment Department (NMED) regulators and has been used 
at numerous DSS-type sites at SNUNM. The soil samples are considered to be representative 
of the soil potentially contaminated with the COCs at this site and are sufficient to determine the 
vertical extent, if any, of COCs. 

IV. Comparison of COCs to Background Levels 

Site history and characterization activities are used to identify potential GOGs. The DSS 
Site 276 request for a determination of GAG without controls describes the identification of 
GOCs and the sampling that was conducted in order to determine the concentration levels of 
those GOGs across the site. Generally, COGs evaluated in this risk assessment include all 
detected organic and all inorganic and radiological COCs for which samples were analyzed. 
When the detection limit of an organic compound is too high (i.e. , could possibly cause an 
adverse effect to human health or the environment), the compound is retained. Nondetected 
organic compounds not included in this assessment were determined to have detection limits 
low enough to ensure protection of human health and the environment. In order to provide 
conservatism in this risk assessment, the calculation uses only the maximum concentration 
value of each COC found for the entire site. The SNUNM maximum background concentration 
(Dinwiddie September 1997) was selected to provide the background screen listed in Tables 4 
and 5. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COGs are evaluated. The nonradiological GOGs included in 
this risk assessment consist of both inorganic and organic compounds. 
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Tabl.4 
Nonradiological COCs for Human Health Risk Assessment at ess Site 276 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 Sample.) Concentration Background (maximum 

COC (mg/kg) (mg/kg)' Screening Value? aquatic) 
Inorganic: 
Arsenic 5.93 4.4 No 44' 
Barium 178 200 Yes HOd 

Cadmium 0.285 J 0.9 Yes 64' 
Chromium total 13.6 J 12.8 No 16' 
Chromium VI O.026Se NC Unknown 16' 
Cyanide 0.0495 J NC Unknown NC 
Lead 7.51 J 11.2 Yes 49' 
Mercurv 0.0068 J <0.1 Yes 5,500c 

Selenium 0.25J <1 Yes 800' 
Silver 0.626 <1 Yes 0.51: 
Organic 
2-Butanone I 0.00761 NA NA l' 
PCBSh I 0.0738 NA NA 31 ,200c 

Note: Bold Indicates the COGs that exceed the background screening values and/or are bioaccumulators. 
BOinwiddie September 1997 I North Area Supergroup. 
bNMEO March 1998. 
CYanlcak March 1997. 
dNeumann 1976. 
·Parameter was not detected. Concentration is one-half the detection limit. 
fCallahan et at. 1979. 
gHoward 1990. 
hThe sum of Aroclor-1242 and Aroclor-1254 maximum detections. 

Log Kow 
(for organic 

COCa) 

-
-
-
-
-
-
-
-
-
-

0.29V 
6.72c 

Bloaccumulator? 
b 

(BCF>40, 
Log Kow>4} 

Yes 
Yes 
Yes 
No 
No 

Unknown 
Yes 
Yes 
Y.s 
No 

I No 
Yes 



o 
00 

BCF 
COC 
DSS 
J 
K.. 
Log 
mg/kg 
NA 
NC 
NMED 
PCB 
SNUNM 

Table 4 (Concluded) 
NonradioJogical coes for Human Health Risk Assessment at OSS Site 276 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 ca lculated. 
= New Mexico Environment Department. 
= Polychlorinated biphenyl. 
= Sandia National Laboratories/New Mexico. 
= Information not available. 



~ 
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b 
~ , 
~ 
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Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 276 with 

Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum cae 
Activity Less Than or 

Equal to the 
Maximum Activity SNUNM Background Applicable SNUNM 

(All Samples) Activity Background BCF 
COC (pCI/g)' (pCUa\b Screening. Value? {maximum aquatic} 

Cs-137 ND 0.0386) 0.084 Ves 
Th-232 1 1.54 Ves 
U-235 ND (0.231 0.18 No 
U-238 ND (0.737 1.3 Ves 

Note: Bold indicates COCs that exceed the background screening values and/or are bioaccumulators. 
IiIValue listed is the greater of either the maximum detection or the highest MDA. 
bDinwiddie September 1997, North Area Supergroup_ 
cNMED March 1998. 
dWhlcker and Schultz 1982. 
lIeaker 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. 
NO () = Not detected, but the MDA (shown in parentheses) exceeds background activity. 
NMED = New Mexico Environment Department. 
pCVg = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 

3 000" 
3,000' 
900' 
900' 

Is COCa 
Bioaccumulator?<= 

(BCF >40) 
Ves 
Ve. 
V •• 
Ve. 

'" -w -'" 8 
'" 
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Table 4 lists the nonradiological COGs and Table 5 lists the radiological COGs for the human 
health risk assessment at DSS Site 276. All samples were collected from depths of 5 feet bgs 
or greater; therefore, evaluation of ecological risk was not performed. Both tables show the 
associated SNUNM maximum background concentration values (Dinwiddie September 1997). 
Section VIA discusses the results presented in Tables 4 and 5. 

v. Fate and Transport 

The primary releases of COGs at DSS Site 276 were to the subsurface soil resulting from the 
discharge of effluents from the silver recovery sump at former Building 829K Wind, water, and 
biota are natural mechanisms of CDC transport from the primary release point; however, 
because the discharge was to subsurface soil, none of these mechanisms are considered to be 
of potential significance as transport mechanisms at this site. Because the site is no longer 
active, and the site is backfilled and paved over, additional infiltration of water is not expected. 
Infiltration of precipitation is essentially nonexistent at DSS Site 276, as virtually all of the 
moisture either drains away from the site or evaporates. Because groundwater at this site is 
approximately 555 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 276 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-235), the aridity of 
the p.nvironment at this site, and the lack of potential contact with biota, none of these 
mechanisms are expected to result in significant losses or transformations of the inorganic 
COCs. 

The organic COCs at DSS Site 276 are limited to VOCs and PCBs. Organic COCs may be 
degraded through photolysis, hydrolysis, and biotransformation. Photolysis requires light and 
therefore takes place in the air, at the ground surface, or in surface water. Hydrolysis includes 
chemical transformations in water and may occur in the soil solution. Biotransformation 
(i.e., transformation caused by plants, animals, and microorganisms) may occur; however, 
biological activity may be limited by the arid environment at this site. Because of the depth of 
the COCs in the soil, the loss of 2-butanone through volatilization is expected to be minimal. 

Table 6 summarizes the fate and transport processes that can occur at DSS Site 276. The 
COCs at this site include both radiological and nonradiological inorganic analytes as well as 
organic analytes. Wind, surface water, and biota are considered to be of low significance as 
potential transport mechanisms at this site. Significant leaching into the subsurface 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 CDC is insignificant 
because of its long half-life. 
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Table 6 
Summary of Fate and Transport at DSS Site 276 

Transport and Fate Mechanism Existence at Site Sianificance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/d~ radation Yes Low to moderate 

DSS = Drain and Septic Systems. 

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: 

VI.2 

i a 
i approach. The first of the i is a screening procedure 
that compares the maximum concentration of the to an SNUNM maximum 
background i value. COCs that are not eliminated during the first screening 

in the risk 
were 

i i excess cancer 
risks I for nonradiological COGs and For radiological GOGs, 
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations direcUy from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COG occurs as contamination and exists as a natural background 
radionudide. 

r 
Protection Agency 
and potential site I 

to 

Step 1. Site Data 

i 1 r 
NMED, and the DOE to 
are required. iii 

so that an i i 

whether further evaluation 
COC risk values also are 

Section I of this risk assessment provides the site description and history for DSS Site 276. 
Section II presents a comparison of results to DaDs. Section III discusses the nature, rate, and 
extent of contamination. 

AU12·04IWPfSHL04:rs5616.doo D-11 640857.03.01 12t'03I04 9:28 AM 



RISK ASSESSMENT FOR DSS SITE 276 121312004 

VI.3 Step 2. Pathway Identification 

DSS Site 276 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 non radiological COGs and direct gamma 
exposure for the radiological COGs. The inhalation pathway for both non radiological and 
radiological COGs is included because the potential exists to inhale dust and volatiles, Soil 
ingestion is included for the rad iological COC as well. The dermal pathway is included for the 
nonradiological COCs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered. Depth to groundwater at DSS 
Site 276 is approximately 555 feet bgs. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land-use scenarios. Figure 1 
shows the conceptual site model flow diagram for DSS Site 276. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil inaestion Soil inaestion 
Inhalation dust and volatiles} 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 cae concentration to the background screening level. The methodology and results 
are described in the following sections. 

V1.4.1 Methodology 

Maximum concentrations of nonradiological COCs are 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 detected above the corresponding 
SNUNM maximum background screening levels or that do not have either a quantifiable or 
calculated background screening level are considered in further risk assessment analyses. 

For radiological COGs that exceed the SNUNM background screening levels, background 
values are subtracted from the individual maximum radionuclide concentrations. Those that do 
not exceed these background levels are not carried any further in the risk assessment. This 
approach is consistent with DOE Order 5400.5, URadiation Protection of the Public and the 
Environment~ (DOE 1993). Radiological COCs that do not have a background value and are 
detected above the analytical minimum detectable activity (MDA) are carried through the risk 
assessment at the maximum levels. The resultant radiological COCs remaining after this step 
are referred to as background-adjusted radiological COCs. 
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V1.4.2 Results 

Tables 4 and 5 show the DSS Site 276 maximum coe concentrations that were compared to 
the SNUNM maximum background values (Dinwiddie September 1997) for the human health 
risk assessment. For the nonradiological COGs, two constituents were measured at 
concentrations greater than the background screening values. Two constituents do not have 
quantified background screening concentrations; therefore it is unknown whether these COGs 
exceed background . Two constituents are organic compounds that do not have corresponding 
background screening values. 

The maximum concentration va lue for total PCBs is 0.0738 milligrams (mg)/kilogram (kg). This 
concentration is less than the EPA screening level of 1 mg/kg (Title 40, Code of Federal 
Regulations, Part 761). Because the maximum concentration for PCBs at this site is less than 
the screening value, PCBs are eliminated from further consideration in the human health risk 
assessment. 

For the radiological COGs, one constituent (U-235) exhibited an MDA greater than its 
background screening level. 

VI.5 Step 4. Identification of Toxicological Parameters 

Tables 7 (nonradiological) and 8 (radiological) list the COCs retained in the risk assessment and 
the values for the available toxicological information. The toxicological values for the 
nonradiological GOGs presented in Table 7 were obtained from the Integrated Risk Information 
System (IRIS) (EPA 2004a) and the Technical Background Document for Development of 
Soil Screening Levels (NMED February 2004). Dose conversion factors (DCFs) used in 
determining the excess TEDE va lues for radiological COCs for the individual pathways were the 
default values provided in the RESRAD computer code (Yu at al. 1993a) as developed in the 
following documents: 

• DCFs for ingestion and ir:-halation were taken from WFederal 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 a!. 1993b). 
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Table 7 
Toxicological Parameter Values for ess Site 276 NonradiologicaJ COCs 

RfDo RfDinh SFo 

COC (mg/kg-d) Confidences {ma/ka-dl Confidences {ma/ka-dl" 
Inorganic 
Arsenic 3E-4c M - - 1.5E+Oc 
Chromium 1.5E+Oc L 
Chromium VI 3E-3c L 2.3E-6c L 
Cyanide 2E-2c M - -
Organic 
2-Butanone 6E-1c L 2.9E-1' I L -

aConfidence associated with IRIS (EPA 2004a) database values. Confidence: L = low, M = medium. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2004a): 

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

(Toxicological parameter values from IRIS electronic database (EPA 2004a). 
"Toxicological parameter values from NMED (February 2004). 
ASS = Gastrointestinal absorption coefficient. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
IRIS = Integrated Risk Information System. 
mg/kg--d = Milligram(s) per kilogram-day. 
(mg/kg--d)-' = Per milligram per kilogram--day. 
NMED = New Mexico Environment Department. 
RfDlnn = Inhalation chronic reference dose. 
RfDo = Oral chronic reference dose. 
SFlnn = Inhalation slope factor. 
SF 0 = Oral slope factor. 

= Information not available. 

SFlnh 
{ma/ka-dl-' 

1.SE+1c 

4.2E+1c 
-

-

Cancer 
Classb ABS 

A 0.03' 
D O.01d 
A O.01d 
D O.1d 

I D I O.1d 
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Table 8 
Radiological Toxicological Parameter Values for DSS Site 276 COCs 

Obtained from RESRAO Risk Coefflclentsill 

SFo SFinh SFev 
cac (1/pCi) (1/pCI) (./pCi-v,) Cancer Classb 

U-235 4.70E-11 1.30E-08 2.70E-07 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. 
coe = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie-year. 
SF BY = External volume exposure slope factor. 
SFlnh = Inhalation slope factor. 
SF 0 = Oral (ingestion) slope factor. 

VI.6 Step 5. Exposure Assessment and Risk Characterization 

Section V1.6.1 describes the exposure assessment for this risk assessment. Section VI.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
non radiological COCs and associated background for the industrial and residentialland~use 
scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the 
background~adjusted radiological COC for both the 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 COGs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS 
(EPA 1989), the Technical Background Document for Development of Soil Screening Levels 
(NMED February 2004), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For the 
radiological COC, the coded equation provided in RESRAD computer code is used to estimate 
the incremental TEDE and cancer risk for individual exposure pathways. Further discussion of 
this process is provided in the "Manual for Implementing Residual Radioactive Material 
Guidelines Using RESRAO" (Yu et al. 1993a). 

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

AU12-04JWP/SNL04: rs5616.doc 0 -17 840857.03-01 12103104 9,28 AM 



RISK ASSESSMENT FOR DSS SITE 276 12/3/2004 

V1.6.2 Risk Characterization 

Table 9 shows an HI of 0.02 for the DSS Site 276 non radiological COGs and an estimated 
excess cancer risk of 4E-6 for the designated industrial land-use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
for nonradiological COGs. Table 10 shows an HI of 0.02 and an estimated incremental excess 
cancer risk of 3E-6 for the DSS Site 276 associated background constituents under the 
designated industrial land-use scenario. 

For the radiological CDC, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated that resulted in an incremental 
TEDE of 7.3E-3 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of 
Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997a), 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 276 for the industrial land-use scenario is well 
below this guideline. The estimated incremental excess cancer risk is 6.2E-8. 

For the nonradiological COCs under the residential land-use scenario, the HI is 0.27 with an 
estimated excess cancer risk of 2E-5 (Table 9). The numbers in the table include exposure 
from soil ingestion. dermal contact, and dust and volatile inhalation. Although the EPA (1991) 
guidelines generally recommend that inhalation not be included in a residential land-use 
scenario, this pathway is included because of the potential for soil in Albuquerque, New Mexico, 
to be eroded and for dust to be present in predominantly residential areas. Because of the 
nature of the local soil, other exposure pathways ar~ not considered (see Appendix 1). Table 
10 shows an HI of 0.20 and an estimated incremental excess cancer risk of 1 E-5 for the DSS 
Site 276 associated background constituents under the residential land-use scenario. 

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
1.9E-2 mrem/y r. The guideline being used is an excess TEDE of 75 mremlyr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); the 
calculated dose value for DSS Site 276 for the residential land-use scenario is well below this 
guideline. Consequently, DSS Site 276 is eligible for unrestricted radiological release as the 
residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to the 
on-site receptor. The estimated incremental excess cancer risk is 1.8E-7. The excess cancer 
risk from the nonradiological and radiological COCs should be summed to provide risk 
estimates for persons exposed to both types of carcinogenic contaminants, as noted in OSWER 
Directive No. 9200.4-18 "Establishment of Cleanup Levels for CERCLA [Comprehensive 
Environmental Response, Compensation, and Liability Act] Sites with Radioactive 
Contamination,n (EPA 1997a). This summation is tabulated in Section V1.9, Summary. 

VI.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluates the potential for adverse health effects 
for both the industrial (the designated land-use scenario for this site) and residential land-use 
scenarios. 
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Table 9 
Risk Assessment Values for DSS Site 276 Nonradiological coes 

Industrial Land-Use Residential Land-Use 
Maximum Scenario" Scenario" 

Concentration Hazard Cancer Hazard Cancer 
cac (mR/knl Index Risk Index Risk 

Inorganic 
Arsenic 5.93 0.02 4E-<l 0.27 2E-5 
Chromium 13.6 J 0.00 0.00 
Chromium VI O.0265b 6E-1 1 1 E-1 0 
Cyanide 0.0495 J 0.00 0.00 
Organic 
2-Butanone I 0.00761 I 0.00 I - I 0.00 I -

Total 0.02 4E-<l 0.27 2E-5 

"EPA 1989. 
bParameter was not detected. Concentration is one-half the maximum detection limit. 
coe = 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 10 
Risk Assessment Values for DSS Site 276 Nonradiological Background Constituents 

Industrial land-Use 
Background Scenarlob 

Concentrationil Hazard 
cac (mg/kgl Index 

Arsenic 4.4 0.02 
Chromium 12.8 0.00 
Chromium VI NC 
Cyanide NC -

Total 0.02 

ilOinwiddie September 1997, North 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 available. 
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Cancer 
Risk 
3E-6 

I 3E-6 

Residential land-Use 
Scenarlob 

Hazard Cancer 
Index Risk 
0.20 1E-5 
0.00 

-

0.20 lE-5 
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For the nonradiological COGs under the industrial land~use scenario. the HI is 0.02 (less than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess cancer 
risk is 4E-6. NMED guidance states that cumulative excess lifetime cancer risk must be less 
than 1 E-5 (Bearzi January 2001); thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential non radiological COGs for both the industrial and 
residential land-use scenarios. The incremental risk is detennined by subtracting risk 
associated with background from potential COC risk. These numbers are not rounded before 
the difference is determined and therefore may appear to be inconsistent with numbers 
presented in tables and within the text. For conservatism, the background constituents that do 
not have quantified background screening concentrations are assumed to have a hazard 
quotient of 0.00. The incremental HI is 0.00 and the estimated incremental excess cancer risk 
is 9.59E-7 for the industrial land-use scenario. These incremental risk calculations indicate 
insignificant risk to human health from nonradiological GOGs under an industrial land-use 
scenario. 

For the radiological coe under the industrial land-use scenario, the incremental TEDE is 
7.3E-3 mrem/yr, which is significantly lower than EPA's numerical guideline of 15 mrem/y r. 
The estimated incremental excess cancer risk is 6.2E-8. 

The calculated HI for the non radiological eocs under the residential land-use scenario is 0.27, 
which is below numerical guidance. The estimated excess cancer risk is 2E-5. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001); thus the excess cancer risk for this site slightly above the suggested acceptable 
risk value. The incremental HI is 0.07 and the estimated incremental cancer risk is 3.95E-6 for 
the residential land-use scenario. These incremental risk calculations indicate insignificant risk 
to human health from nonradiotogical COCs under the residential land-use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological component is 
1.9E-2 mrem/y r, which is significantly lower than the numerical guideline of 75 mremlyr 
suggested in the SNUNM "RESRAD Input Parameter Assumptions and Justification" (SNUNM 
February 1998). The estimated incremental excess cancer risk is 1.8E-7. 

VI.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 276 is based 
upon an initial conceptual model that was validated with sampling conducted at the site. The 
sampling was implemented in accordance with the SAP (SNUNM October 1999) and FIP 
(SNUNM November 2001). The DaOs contained in these two documents are appropriate for 
use in risk assessments. The data from soil samples collected at the effluent release point are 
representative of potential GOG 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 used to perform 
the risk assessment at DSS Site 276. 

Because of the location, history of the site, and future land use (DOE et al. September 1995), 
there is low uncertainty in the land-use scenario and the potentially affected populations that 
were considered in performing the risk assessment analysis. Based upon the coes found in 
the near-surface soil and the location and phYSical characteristics of the site, there is little 
uncertainty in the exposure pathways relevant to the analysis. 
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An RME approach Is used to calculate the risk assessment values. Specifically. the parameter 
values in the calculations are conservative and calculated intakes are probably overestimated. 
Maximum measured values of COC concentrations are used to provide conservative results. 

Table 7 shows the uncertaInties (confidence levels) in nonradiological toxicological parameter 
values. There is a combination of estimated values and values from the IRIS (EPA 2004a) and 
the Technical Background Document for Development of Soil Screening Levels (NMED 
February 2004). Where values are not provided, information is not available from the Health 
Effects Assessment Summary Tables (EPA 1997b), IRIS (EPA 2004a), Technical Background 
Document for Development of Soil Screening Levels (NMED February 2004). Risk Assessment 
Intonmation System (ORNL 2003), or the EPA reg ions (EPA 2004b, EPA 2002a, EPA 2002b). 
Because of the conservative nature of the RME approach, uncertainties in toxicological values 
are not expected to change the conclusion from the risk assessment analysis. 

Risk assessment values for the nonradiological GOGs are within the acceptable range for 
human health under the industrial land-use scenario compared to established numerical 
guidance. 

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

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

VI.9 Summary 

DSS Site 276 contains Identified COGs consisting of some inorganic, organic, and radiological 
compounds. Because of the location of the site, the designated industrial land-use scenario, 
and the nature of contamination, potential exposure pathways identified for this site include soil 
ingestion, dermal contact, and dust and volati le inhalation for chemical COGs, and soH 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways are applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological 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 
4E-6; thus, excess cancer risk is also below the acceptable risk value provided by the NMED for 
an industrial land-use scenario (Bearzi January 2001). The incremental HI is 0.00 and the 
estimated incremental excess cancer risk is 9.S9E-7 for the industrial land-use scenario. The 
incremental risk calculations indicate insignificant risk to human health for the industrial land
use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological GOGs show that for the residential land-use scenario the HI (0.27) is below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 2E-S. 
Thus, excess cancer risk is slightly above the acceptable risk value provided by the NMED for a 
residenUal land-use scenario (Bearzi January 2001). The incremental HI is 0.07 and the 
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estimated incremental excess cancer risk is 3.95E-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 the radiological CDC are 
much lower than EPA guidance values. The estimated TEDE is 7.3E-3 mrem/yr for the 
industrial land-use scenario, which is much lower than the EPA's numerical guidance of 
15 mremlyr (EPA 1997a). The corresponding incremental estimated cancer risk value is 6.2E-8 
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 1.9E-2 mrem/yr with an 
associated estimated incremental excess risk of 1.BE-7. The guideline for this scenario is 
75 mrem/yr (SNUNM February 1998). Therefore. DSS Site 27615 eligible for unrestricted 
radiological release. 

The excess cancer risk from the non radiological 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 (EPA 1997a). The summation of the nonradiological 
and radiological carcinogenic risks is tabulated in Table 11 . 

Table l' 
Summation of Incremental Nonradlologlcal and RadiologIcal Risks from 
DSS Site 276, Former Building 829X Sliver Recovery Sump Carcinogens 

i I 

DSS = Drain and Septic Systems. 

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

VII. Ecological Risk Assessment 

VII.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS Site 276. A component of the NMED Risk
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that 
corresponds with that presented in EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial sea ping assessment followed by a more detailed 
risk assessment if warranted by the results of the scoping assessment. Initial components of 
NMEO'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. At the end of the scoping assessment, a determination is made as to whether a 
more detailed examination of potential ecological risk is necessary. 
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VII.2 Seoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A seoping risk-management decision (Section VI 1.2.4) summarizes the seoping 
results and assesses the need for further examination of potential ecological impacts. 

V11.2. 1 Data Assessment 

As indicated in Section IV, all coes at DSS Site 276 are at depths of 5 feet bgs or greater. 
Therefore . no complete ecological exposure pathways exist at this site, and no COCs are 
considered to be COPECs. 

V11.2.2 Bioaccumulation 

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

VII.2.3 Fate and Transport Potential 

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

V11.2.4 Scoping Risk~Management Decision 

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

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

12/3/2004 

Sandia National Laboratories/New Mexico (SNLlNM) 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 SNLlNM 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 SWMUlAOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE et al. September 1995); Workbook: Future Use Management Area 1 (DOE et al. October 
1995); Workbook: Future Use Management Areas 3,4, 5, and 6 rODE and USAF January 
1996); Workbook: Future Use Management Area 7 rODE 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 
pholon-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 radio nuclides 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 five potential exposure routes from further risk assessment evaluations at any SNUNM 
SWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radio nuclides 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 Ingestion of contaminated Ingestion of contaminated 
drinkina water drinkina water drinkina water 
Ingestion of contaminated soil In estian of contaminated soil In estian 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 (nonradiofogical Dermal contac~I~~~nradjOlogjCal Dermal conta~t~~~nrad iOIOgiCal 
constituents only} soil only constituents ani soil onlv constituents ont soil onl'o' 
External exposure to penetrating External exposure to External exposure to penetrating 
rad iation from ground surfaces penetrating radiation from radiation from ground surfaces 

I around surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNLlNM 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 "Technica l 
Background Document for Development of Soil Screening Levels~ (NMED December 2000). 
Equations from both documents are based upon the ~Risk Assessment Guidance for Superfundft 

{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 radiatio~ site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the Intemational 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 va lues for chemical contaminants are 
discussed first, followed by those for radionucllde contaminants. RESRAD input parameters 
that are left as the default va lues provided with the code are not discussed. Further information 
re lating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anlogov/resrad/home21 or 
http://web.ead.anl. gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

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

Risk (or Dose) = Intake x Toxicity Effect (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 (nitemlyear) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COCs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (I.e., the HI) for the toxicity resulting from the 
COCs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1). The evaluation of 
the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COGs 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: 

1 = CC"'c.*..:fc:R,,*,.,C,,F,-*:=:E::.F_*..cE=D=-
, BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kifogram [kg]-day) 
ell = Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF = Conversion faclor (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: 

I , 
C, *IR*EF*ED*iYvF or hEF) 

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 (mJ/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 _,-' .::C::.F_*..:S::~:..*-=A=F=---'.:.A=B:.:S:..*--,E::.'F,--' _'.:E=-D D =_S 
" BW'AT 

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

12/3/2004 

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 
J. = ---,,-w-B"'W=-.-AC::r=--

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: 

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

IR, = Inhalation rate (m'/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

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

Tables 2 and 3 show the default parameter values suggested for use by SNUNM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological coes, 
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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 SNLlNM 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 govemment 
sources. If these exposure routes and parameters are acceptable, SNLlNM 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 I Industrial I Recreational I Residential 
General Exposure Parameters 

8.7 (4 hrlwk for 
Exoosure FreQuencv (dav/vr) 250II ,b 52 wklvrl',b 3Soa,b 
Exposure Duration (yr) 2SIl ,b,c 3oa,b,c 3oa,b,c 

7oa·b,e 70 Adultll ,b,c 70 Adultll,b,c 

Body Weioht (ko) 15 Childa,b,c 15 ChildB,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,55O;I,b 25,5501I,b 25,550 <l,b 

(= 70 yr x 365 daylyr) 
f~~ Noncarcinogeni,~)compoundS 9,125 iI ,b 10,9501l,b 10,950 1l ,b 

= ED x 365 dav/vr 
Soil Ingestion Pathway 

Ingestion Rate (mglday) 10oa·b 200 Childa,b 200 Child lI,b 

100 Adultll,b 100 Adultll,b 
Inhalation Pathway 

15 Childa 10 Childa 

Inhalation Rate (m3/dCiY) 2Qa,b 30 Adulta 20 Adulta 

VolatilizaUon Factor m3/kgJ Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor m3/kQl 1,36E9' 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.411 2.48 2.411 

Ingestion Rate (li ter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 

Skin Adherence Factor (malcm2) 0.211 0.07 Adults 0.07 Adultll 
Exposed Surface Area for SoillDust 2,800 Childa 2,800 Childa 

(cm'/day) 330il" 5700 AdultS 5700 Adults 
Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

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

Parameter I Industrial I Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 daylyr 4 hr/wk for 52 wkiyr 
Exposure Duration (vr) 25;),b 303 ,1) 

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

Soil Ingestion Pathway 
Ingestion Rate 100 mglday<' 100 mglday<' 

Averaging Time (days) 
(= 30 yr x 365 daylyr) 10,95Qd 10,950' 

Inhalation Pathway 
Inhalation Rate (m3/yr) I 7,30()d·e I 10,950' 
Mass Loadinq for Inhalation alm3 I 1.36 E_Sd I 1.36 E_5 d 

Food Ingestion Pathway 

~~~~;ion Rate, Leafy Vegetables 
NA NA 

Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kglyr) NA NA 
Fraction Inqested 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 radionudides, RESRAD (ANL 1993). 
'SNUNM (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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National Nuclear Security Administration 
Sandia Site Office 

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

MAR 2 2 1OO:i 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi, 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed responses to the New Mexico Environment Department 
Request for Supplemental Information, SWMU Assessment Reports and Proposals for 
Corrective Action Complete, Drain and Septic Systems (DSS) Sites 276, 1004, 1031, 
1052, 1080,1087,1090,1102, and 1113, DSS Round 7, Environmental Restoration 
Project at Sandia National Laboratories, New Mexico, EPA ID No. NM589011518, 
dated January 26, 2005. 

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

Enclosure 

cc w/enclosure: 
W. Moats, NMED-HWB (via Certified Mail) 
L. King, EPA, Region 6 (Via Certified Mail) 
M. Gardipe, NNSNSCIERD 
D. Pepe, NMED-OB 
J. Volkerding, DOE-NMED-OB 

Sincerely, 

,!jJ.#f-&'-"'YY---./2;;../t-------
Patty Wagner 
Manager 



Mr. J. Bearzi 

cc w/o enclosure: 
F. Nimick, SNL, MS 1089 
R. E. Fate, SNL, MS 1089 
M. J . Davis, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNL, MS 1087 
M. Sanders, SNL, MS 1087 
A. Blumberg, SNL, MS 01 41 

(2) 



• Sandia National Laboratories 
Albuquerque, New Mexico 

March 2005 

Environmental Restoration Project 
Responses to NMED Request for Supplemental Information 

SWMU Assessment Reports and Proposals for Corrective Action Complete: 
Drain and Septic Systems (DSS) Sites 276, 1004, 1031, 1052, 1080, 1087, 1090, 

1102, AND 1113, DSS ROUND 7 
Dated December 2004 

INTRODUCTION 

This document responds to a January 26, 2005 Request for Supplemental hlformation (RS!) letter 
from William P. Moats of the State of New Mexico Environment Department (NMED) 
Hazardous Waste Bureau (HWB) to the U.S Department of Energy and Sandia National 
LaboratorieslNew Mexico (SNUNM). A response to this RSI is due within sixty (60) days of 
receipt ofthe letter by SNUNM, or by March 26, 2005. 

In this document, the NMED comments (in bold font) are restated in the same order in which 
they were provided in the RSI. Following each comment, the word "Response" introduces the 
U.S. Department ofEnergy/SNUNM reply (in nonnal font style). 

GENERAL COMMENTS 

1. Shallow ground water is present beneath several of the sites that are included in the 
subject document (SWMUs 276, 1102, and 1052). This fact is stated in the 
description of each of these sites. CLarify why this information is neither mentioned 
when describing the conceptual site model nor taken into account when identifying 
and evaluating the potential contaminant pathways in the risk assessment reports. 

Response: As noted in each of the three reports, the shallow groundwater aquifer is 
approximately 265, 267, and 310 feet below ground surface (bgs) at Sites 276 (Building 
829X silver recovery sump), 1052 (Building 803 seepage pit), and 11 02 (Building 889 septic 
system) respectively, The shal10w groundwater aquifer is limited in extent beneath SNUNM 
and Kirtland Air Force Base (KAFB) and is not used as a water supply source. The regional 
groundwater a,quifer is approximately 555, 552, and 535 feet bgs beneath Sites 276, 1052, 
and 1102, respectively. In addition, inflltration of precipitation is almost nonexistent at these 
sites as virtually all moisture that falls or flows onto the site subsequently undergoes 
evapotranspiration. 



/,/ 
Ms. Wagner and Mr. Davies lanuary 26, 2005 Page 2 

No significant contaminant of concern (COC) concentrations were detected in soil samples 
collected in 2002 from beneath these three Wlits. As described in the DSS Site 1052 SWMU 
Assessment Report (SAR), Site 1052 was one of seven DSS project sites selected by NMED 
for the installation of a deep soil-vapor monitoring well, to test for the presence of significant 
volatile organic compound (VOC) soil -vapor concentrations in the deep subsurface at 
selected DSS sites. Soil vapor samples were collected at depths of5, 20, 70, 100, and 150 
feet bgs in well 1052-VW -0 1, and total voe vapor concentrations in all of the samples were 
much lower than the 10 parts per million by volume (ppmv) action level specified 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 
LaboratorieslNew Mexico". Therefore, based on the sampling conducted at these three 
locations, it was considered unlikely that COCs have or will reach either the shallow or 
regional aquifers as a result of discharges from these sites. For tbese reasons, tbe 
groundwater pathway for these three sites was not evaluated as part of the risk assessments 
for these three sites. 

2. The NMED is aware of the typical background levels for gross alpha/beta for the 
Sandia National Laboratories area. However, the term "New Mexico-established 
background levels" for gross alpha and gross beta is potentially misleading in that it 
implies tllat these levels have been officially approved by the New Mexico 
Environment Department (NMED), which is not true. In future reports, this phrase 
should be eliminated from similar discussions of gross alpba/beta activities. 

Response: SNUNM acknowledges that there are no NMED-approved maximum background 
levels for gross alphalbeta activities in soil, and did not intend to imply that this was the case. 
The upper 95 th percentile (mean plus 2 standard deviations above the mean) background 
activities for gross alphalbeta activities of 17.4 and 25.4 picocuries per gram (pCilg), 
respectively, are based upon values derived from a gross alphalbeta soil sampling study 
conducted in November 1990 by the NMED in which soil samples were collected from 40 
locations throughout the state. This is the most comprehensive study known to attempt to 
detennine maximum background gross alpha and beta values in soil throughout the state. 
These background values were used in the DSS SARs to give the detected gross alpha/beta 
values meaning relative to background activities, instead of presenting the values without 
comparison. The language in future reports will be modified to remove the implication of 
official approval of the background values by the NMED. 

3. Each drain and septic system report must include the date that the septic system 
was abandoned or otherwise inactivated and the date that the septic tank was 
pumped out and backfIlled. If a tank bas not been emptied and backfiJled, state the 
date that these activities will occur. 
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Response: The dates by which most of the septic systems in SNUNM Technical Area (TA)~ 
m and the Coyote Test Field (CTF) areas were "removed from service" are based upon two 
memos written by Mr. Joe Jones (SNUNM), dated June 21, 1991, and July 26, 1993. In 
future SARs and RSI responses, for non-TA-III and CTF sites not listed in the Jones memos, 
additional research will be conducted as needed to determine the year in which a system was 
abandoned. Also, see the response to Specific Comment #7 below for additional historical 
information on the Building 803 seepage pit (DSS Site 1052). one of the sites included in 
DSS Round 7. 

All known SNUNM abandoned septic tanks were inspected in 2004 to determine if they were 
empty and ready to backfill, or if they contained effluent. Six tanks were found to still 
contain effluent. As a result, waste characterization samples were collected from these tanks 
in July 2004 and January 2005. SJ\VNM plans to remove the waste in these six tanks and 
dispose of it according to SNUNM policy in the spring of 2005. Once the waste has been 
removed, all of the remaining abandoned SJ\rvNM septic tanks and seepage pits will be 
backfilled in place with clean soil by mid-2005. It is anticipated that thi s backfilling work 
will commence in approximately mid-May 2005, and will be completed in approximately two 
months. 

As of March 2005, there remain five SNUNM-owned septic systems that are still in use. 
These include: 

• Building 6020 septic system, 6000 Igloo area 
• Building 6030 septic system, 6000 Igloo area 
• Building 88951MO-100 septic system, TA-I 
• MO-14/MO-15 septic system, TA-I 
• Robotic Vebicle Range septic system, east ofTA-II 

There are no current plans to close out these active septic systems, and the tanks will be 
periodically pumped out as required. 

4. Finnl decisions on the subject reports can not be made until the Quality Control and 
Gamma Spectrometry Reports addressed in Nl\1ED's January 14,2005, Request for 

. Suppl~mentaI Information have been received and approved by the NMED. 

Response: SNIlNM recognizes that fmal decisions for the proposals for Corrective Action 
Complete (CAC) for the DSS project sites cannot be made until the above-referenced report 
is completed. Work on this report is ongoing, and it is anticipated that it will be completed 
and delivered to the NMED by April 14, 2005 , within the required 90-day time frame 
specified in the applicable Request for Supplemental Information letter. 
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SPECIFIC COMMENTS 

5. Site 1087: Building 6743 Seepage Pit: 
The report states that the seepage pit at Site 1087 will be backfilled in late 2004 or 
early 2005, when all h~flow plumbing will be disconnected. State whether the 
seepage pit has been backftlled and the date of this activity. 

Response: The seepage pit at this site has not yet been backfilled. SNUNM p1'Uls to 
backfill this seepage pit, and disconnect the piping from the Building 6743 floor drains to 
the seepage pit, in mid·2005. 

6. Site 1090: Building 6721 Septic System: 
The NMED does not believe that this site meets residential risk goals, as there are no 
data supporting an assertion that various semi-volatile organic compounds driving 
the risk assessment originate from drain field piping. Industrial land use controls 
will be required for Site 1090. Also, state the detection limits for aU samples 
analyzed for Pyrene that have J-coded values in Table 3.4.2-3. 

Response: SNUNM: believes that the most likely source of semi volatile organic 
compounds (SVOCs) detected in the shallow interval soil samples collected at this site 
are fragments of the disintegrated bituminous drainfield pipe. If this is the case, the 
source of the SVOC contamination (piping) still remains at the site. and SNLINM accepts 
that the site will be designated Corrective Action Complete with Controls. 

As shown on Table 3.4.2-4 of the DSS Site 1090 SAR (the SVOC analytical method 
detection limit [MDL] table), the MDL for pyrene is 16.7 micrograms per kilogram 
(~glkg) . The detections ofpyrene on Table 3.4.2-3 (the SVOC data summary table) are 
estimated values that were J-coded during the data validation review process. 

7. Site 1052: Building 803 Seepage Pit: 
Provide the dates when the drainline was disconnected, the seepage pit was 
abandoned in place, and the discharges were routed to the City of Albuquerque 
sanitary sewer system. 

It is not credible that SNL could not fInd any operational history for Site 1052. 
NMED currently has offices in Building 803 and at least some of the past uses of this 
building are known. Provide a description of the known historical operations at this 
site. 
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Response: The exact date that the Building 803 seepage pit was abandoned was unknown 
when the Site 1052 SAR was written in December 2004. However, a report titled "Storm 
Drain System Cross Connect Project" report produced by an SNUNM Facilities 
Engineering group in August 1995 bas since been located. This project was perfanned to 
investigate the stann and sanitary sewer line drain piping at SNLINM, and to identify and 
correct any unauthorized cross connections (from the sanitary sewer system to the storm 
drain). Most of this work was done atTA-I facilities, and details, including test results 
for Building 803, are presented in the repon. Specifically. the report states that an 
inspection of the Building 803 sanitary and stonn drain systems was conducted on 
September 16, 1992, and included dye tes ting and inspections of interior drains. Part of 
the evaluation process included the introduction of fluorescent dye into various inspection 
ports (sinks, toilets, floor drains, etc.) in the building and observation for the presence of 
the dye at various downstream discbarge points, to detennine if there was a connection. 

ShTI1l\'M Facilities Engineering drawings show that a floor drain in the northwest part of 
Bui lding 803 was connected to the seepage pit on the west side oftbe building. As part 
of the September 1992 inspection, it was determined that seepage pit floor drain was 
filled with concrete. The seepage pi t was inspected after completion of the building dye 
testing, and no dye was observed to have entered the seepage pit. It was therefore 
concluded that the Building 803 seepage pit had been abandoned at sometime prior to 
September 16, 1992. 

What is meant by the statement "because operational records were not available" (which 
appears in Section 2.2.2 of the DSS Site 1052 SAR) is that SNVNM has, for the most 
part, not determined specifics on activities at this or any other DSS AOe site. It was 
recognized early in the DSS site investigation process that it would be very difficult, if 
not impossible to determine with a high degree of certainty complete site histories, and 
the types and quantities of COCs that mayor may not have been discharged to the 
environment. Therefore, during the negotiation process being conducted with tbe NMED 
to determine a technical and decision-making approach to compJete environmental 
investigations at the DSS si tes, it was concluded that the most defmitive way to determine 
if COCs are present at the sites would be to collect tbe same comprehensive set of 
characterization samples at each site. The "standard suite" of analyses was specified in 
the SAP, and included YOCs, SYOCs, polychlorinated biphenyls (PCBs), total cyanide, 
high explosive (HE) compounds, the eight Resource Conservation and Recovery Act 
(RCRA) metals, bexavalent chromium, radionuclides by gamma spectroscopy, and gross 
alphalbeta activity. 

8. Site 276: Former Building 829 X Silver Recovery Sump: 
The relationship between the sHver sump and the sewer line OD the east side of 
Building 829X is unclear. State whether there is any relationship between these two 
systems aDd whether the sewer line is part of SWMU 276. 
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Low levels of VOCs, SVOCs, and radionuclides were detected in the soil samples 
collected in 1994 along the sewer line. Describe any remedial activities that were 
conducted after the collection of these soil samples and whether the sewer line was 
removed. Data from the samples collected along the sewer line may need to be 
included in a revised' risk assessment for the site. 

Response: There is no known direct relationship or cOIUlection between the silver 
recovery sump (on the southwest side afthe fanner Building 829X), and the sewer line 
on the east side of the building. SWMU '2.76 includes only the silver recovery sump. and 
does not include the sewer line. Portions of the August 1995 "Contamination Assessment 
Report for Soil Sampling at Building 829X" were included as Annex A of the SMWU 
276 SAR for completeness, because it presents analytical results for samples collected 
from beneath the silver recovery sump, as well as other areas around Building 829X. 
Because the sewer line is not part of SWMU 276, the data from the samples collected 
along the sewer line is not relevant to the risk assessment for the site. 

Available information (SNUNM Facilities Engineering drawings and computer-aided 
design (CAD) system maps of sewer lines in TA-I) indicates that the portion of the sewer 
line in question was removed as part of the demolition activities for this and other nearby 
buildings. The area of the former Building 829X, and the sewer line and silver recovery 
sump are now covered by an asphalt parking lot. 

9. Site 1004: Building 6969 Septic System: 
This is an active site. The report does not state whether current operations comply 
with the applicable laws and regulations nor whether there are any institutional or 
other controls that will prevent the discharge of possible contaminants into the 
system in the future. Clarify how the current operations at Site 1004 are protective 
of the environment. 

The risk assessment report for Site 1004 states that the analytical data adequately 
characterize the rate of contaminant migration up to the date of sampling in 
September 2002. State if there are any changes in the volumes or types of 
discharges to this system that may affect the rate of contaminant migration. 
Industrial land use controls may be required for Site 1004. 

Response: 
In the "Summary" Section 2.1 of the DSS Site 1004 SAR, the fmal sentence in the fIrst 
paragraph states that "Current operations at the site are conducted in accordance. with 
applicable laws and regulations that are protective of the environment." 
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SNUNM has a septic system monitoring program that was established to sample all 
active septic tank systems at SNIlNM. The purpose of the program was to show that no 
contaminated material will be sent to the City of Albuquerque publically-owned treatment 
works (POTW) whel'\ tanks are pumped, and that no effluent contained within the tanks 
will contaminate the soil column. SNUNM maintains five active septic tank systems in 
remote areas on KAFB tbat are not connected to the sanitary sewer system. These 
systems are used only for domestic sanitary sewage collection. Since these systems 
receive only domestic sewage and no industrial discharges, tbey do Dot require sampling 
prior to pumping and discharge to the public sewer system. However, since 1992 as a 
Best Management Practice (BMP). SNUNM periodically samples these active systems 
prior to pumping and discharge by a certified pumping service. Environmental 
monitoring samples are also periodica ll y collected from the KAFB sanitary sewer system 
at monitoring stations to verify and demonstrate that contaminants in waste streams 
exi ting the facility do not exceed applicable wastewater discharge standards. 

The SNllNM Environment, Safety, and Health (ES&H) Manual describes numerous 
policies and procedures that are in place to ensure that operations at the site are conducted 
in a manner that are protective of the environment SNUNM department managers are 
directly responsible for ensuring that department activities are conducted in an 
environmentally responsible manner, and that department personnel are properly trained 
and educated about hazardous waste management practices. Also, annual audits and 
inspections are conducted at SNUNM by NMED regulators to determine if the facility is 
in compliance with all pertinent environmental regulations. 

Mr. Dan Puetz, the Robotics Vehicle Range facility representative, was contacted on 
March 4, 2005, and he stated that 16 to 18 permanentstaff have typically worked atthe 
facility, but that number has recently increased to approximate ly 35 personnel, and it 
could increase again to as many as 50 people approximately one year from now. The 
septic system at this remote facility currently receives only effluent from restrooms, and 
while the volume of effluent discharged to the system will increase in the future due to 
staff increases at the facility, the nature of the discharges will not change. 
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National Nuclear ~ecurlly A[JIIIIIII~uc"lv" 
Sandia Site Office 

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

APR 7 2IQI. 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi, 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed Quality Control (QC) Report, and copies of gamma 
spectroscopy analytical results for the entire Drain and Septic Systems (DSS) project, 
in response to the New Mexico Environment Department Request for Supplemental 
Information: Environmental Restoration Project SWMU Assessment Reports and 
Proposals for Corrective Action Complete: Drain and SeptiC Systems Sites 1034, 
1035,1036,1078,1079,1084,1098,1104, and 1120, (DSS Round 6); September 
2004, Environmental Restoration Project at Sandia National Laboratories, New 
Mexico, EPA 10 No. NM589011518, dated January 14, 2005. 

One hardcopy (consisting of seven volumes) will be delivered to Will Moats (NMED), 
and an electronic CD will be sent by certified mail to you and Laurie King (EPA). 

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

Enclosure 

Sincerely, 

~ \),,'e-,\~ 
Patty Wagner 
Manager 



Mr. J . Bearzi (2) 

cc wI enclosure: 
W. Moats, NMED-HWB (via Certified Mail) 
l. King, EPA, Region 6 (Via Certified Mail) 
M. Gardipe, NNSNSCIERD 
J. Volkerding, DOE-NMED-OB 

cc w/o enclosure: 
D. Pepe, NMED-OB 
J. Estrada, NNSNSSO, MS 0184 
F. Nimick, SNL, MS 1089 
R. E. Fate, SNL, MS 1089 
M. J. Davis, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B.J.;angkgef, SNL, MS 1087 
P. Puissant, SNL, MS 1087 
M. Sanders, SNL, MS 1087 
A. Blumberg, SNL, MS 0141 

APR 7 2!k!i 
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Sandia National LaboratorieslNew Mexico 
Drain and Septic Systems Project Quality Control Report 

April 2005 

In response to the New Mexico Environmental Department (NMED) request for 
supplemental information dated January 14,2005, the Sandia National LaboratoriesINew 
Mexico (SNLlNM) Environmental Restoration (ER) project is providing a complete set 
of laboratory analytical quality control CQC) documentation for approx imately 1,200 soi l 
and associated field blank and duplicate samples collected at the SNLINM Drain and 
Septic System (DSS) sites from 1998 to 2002. 

The documentation set is comprised of seven report binders. The first binder contains a 
master index sorted by DSS Site number, and then by analytical parameter. The master 
index also includes the site names, binder number in which the pertinent QC infonnation 
can be found for any individual sample, Analytical Request/Chain of Custody (ARICOC) 
numbers, ER sample IDs, ER sample numbers, sample collection dates, sample matrix, 
anaJyticallaboratory, and the laboratory ana1ytical batch number for these DSS samples. 
The first binder also contains tables of calculated relative percent differences (RPDs) for 
primary and field duplicate sample pairs co llected at the DSS sites from 1998 to 2002. 

Binders 2 tbro'ugh 5 include the detailed QC information for General Engineering 
Laboratories (GEL). Binder 6 includes the same type of information for the ER 
Chemistry Laboratory (ERCL), Binders 2 through 6 include general narratives w hich 
address condition on receipt at the laboratory, and sample integrity issues (proper 
preservation, shipping, ARICOC, etc.). Technical narratives are also provided for each 
analyt ical method used. These narratives address holding time and any other specific QC 
method confonnance issues, QC summaries are included for each QC batch. These 
include the result data and applicable calculations (percent recovery, RPD) for analytical 
blanks, spikes, and replicates. Finally. Binder 7 includes both complete gamma 
spectroscopy data documentation, and the associated batch QC from the SNL Radiation 
Protection Sample Diagnostic (RPSD) Laboratory. For each data set indicated by the 
ARICOC number, an individual cross reference summary sheet is provided, 
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GEL 
ERCL 
mglkg 
NC 
ND 
PCB 
pCi/g 
RPD 

RPSD 
SVOC 
pglkg 
VOG 

Acronym List 

= General Engineering Laboratory. 
= Environmental Restoration Chemistry Laboratory. 
= milligram per kilogram. 
= Not calculated for nondetected results. 
= Not detected. 
= Polychlorinated biphenyls. 
= picocurie(s) per gram . 
= Relative percent difference and is calculated as: 
(Ixl . ><211 ((xl + ><2)/2)) x 100. 

Where; 
x1 = concentration detected in the primary sample 
x2 = concentration detected In the duplicate environmental sample. 
= Radiation Protection and Sample Diagnostics Laboratory 
= Semivolatlle organic compounds. 
= microgram per kilogram. 
= Volatile Organic Compounds. 
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DSS Site 276, Former Bldg. 829X Silver Recovery Sump 
RPD's Calculated for SVOC Soil Samples 

Collected in September 2002 

. . . ~ ... -
Pri"'" , " . :', I ~':' .' , ' . I . ',. ", . . 

. , Y,' pg/1<, ' 

ND ND 

~ 
ND NC 
ND NC 

ND NO NC 
ND ND NC 
ND NO NC 
ND NO NC 
ND ND NC 
ND 

~ 
NC 

ND NC 
ND ND NC 
ND ND, NC 
ND ND NC 
ND ND NC 
ND ND NC 

hlhoc ND 
~ 

NC 
ND NC 

ND 

~ 
NC 

• "hoc ND , NC 
ND NC 

-".Q ND NC 
ND NO NC 
ND ND NC 

_ND_ ND NC 
ND NO NC 
ND NO NC 
ND "" NC 
ND NO NC 
NO ND NC 

I ND NO NC 
NO ND NC 
NO NO NC 
NO NO NC 
NC NO NC 
NO NO .N<: 
NO NO NC 
NO NO .N-" 
NO NO NC 
NO NO NC 

90.' 127 33,24 

NO NO NC 
NO NO NC 
NO NO NC 
NO NO NC 
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OSS Site 276, Former Bldg. 829X Silver Recovery Sump 
RPO's Calculated for PCB Soil Samples 

Coliected in September 2002 
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DSS Site 276, Former Bldg. 829X Silver Recovery Sump 
RPD's Calculated for High Explosives Soil Samples 

Collected in September 2002 
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DSS Site 276, Former Bldg, 829X Silver Recovery Sump 
RPD's Calculated for Metals Soil Samples 
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OSS Site 276, Former Bldg. 829X Sliver Recovery Sump 
RPO's Calculated for Chromium VI Soil Samples 

Collected in September 2002 
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OSS Site 276, Former Bldg. 829X Silver Recovery Sump 
RPO's Calculated for Cyanide Soil Samples 

Collected in September 2002 

. . 829X-SP1·BH1-&S ;~': ,~. ~~~SP1-BH1-s-DiJ )<:'~"'-
~marj sa~PIe (G~",~::;m ~:.q~~~~SamPIe (Ge(~;: - .';. ~'.". 

~&;~~tti';\J:.!\#~";~ , , .. ",,: "" -. . . ' 
Cyanide. lotal NO I 0.0493 

1 of 1 
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OSS Site 276, Former Bldg. 829X Silver Recovery Sump 
RPO's Calculated for Gamma Spectroscopy Soil Samples 

Collected in September 2002 
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OSS Site 276, Former Bldg. 829X Silver Recovery Sump 
RPO's Calculated for Gross Alpha/Beta Soil Samples 

Collected in September 2002 
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RECORDS CENTER! 
ORIGINAl COpy-

October 22, 2002 

CASE NARRATIVE 
for 

Sandia National Laboratories 
ARCOC·605728 

SDG#67794A 
ARCOC-6O!729 

SDGl67794B 
Case No. 7223.02.03.02 

Laboratory IdentlncBtloPi 

General Engineering Laboratories. Inc. 

MalHI!!! Address, 

P.O. Box 30712 
Charleston. South Carolina 29417 

Express MaO DtUvery and Shipping Address: 

2040 Savage Road 
Charleston, South Carolina 29407 

Telephone Number: 

(843) 556-8171 

Sununary: 

Sample .... e1pt 

Sandia collected twenty-two soi1 samples and eleven aqueous samples on 
September 19, 24. and 25. 2002. The samples arrived at General Engineering 
Laboratories, Inc .• (GEL) Charleston. South Carolina on September 26. 2002, for 
environmental anwyses. Cooler clearance (screening. temperature check., etc.) was done 
upon login. The coolers arrived without any visible signs of tampering and with custody 
seals intact. The samples were delivered with chain of custody documentation and 
signatures. The temperature of the samples was 4.0 and 5.0°C, as measured from the 
temperature control bottles. . 

Soil sample 10 059906-002 from ARCOC·605728 was received broken inside the 
ziploc: bag. Client was notified and instructed GEL to proceed with ana1ysis. Sample ID 
059926-006 from ARCOC-605728 was received out of holding for Hex.avalent 

GENERAL ENGINEERlNO LABORATORIES 

PO Box 30712. Charleston. SC 29417 ·2040 Sav .. ROid. 29407 

(843) 556-8111 • fait (843) 766-1178 

o friniN on RM,ockd ~. 



Chromium analysis. This was the aqueous equipment blank for Hexavalent Chromium. 
Client was contacted regarding the issue, and an NCR was generated. 

The samples were sCT~ned according to GEL Standard Operating Procedures 
(SOP) EPI SOP S-007 rev. 2 'The Receiving of Radioactive Samples." The samples 
were stored properly accor~ing to SW-846 procedures and GEL SOP. 

The samples were recei ved and collected as listed in the table below: 

ARCOC SDG# #or samples Collection Date 
605728 67794A 24 09119102,091241()2, 

09125102 
605729 67794B 9 09124102 

The laboratory received the fonowing samples: 

Laboratory ID 
ARCOC·605728: 

67794001 
67794002 
67794003 
67794004 
67794005 
67794006 
67194007 
67794012 
67794013 
67794014 
67794015 
67794016 
67794017 
67198001 
67798002 
67198003 
67798005 
67798006 
67198007 
67198008 
67198009 
67198010 
67798011 

DescriDUop 

059903~1 

059~1 
059905~1 

059906~1 
059907~1 
059908.001 
059909-001 
059903~2 

059904~2 

059905~2 
05~2 
059907-002 
059908-Q()2 
059911·001 
059926-001 
059927-001 
0599~2 
05992~3 

05992~ 
05992~5 

0599~ 

05992~ 
059926'()()8 

GENERAL ENGINEERING LABORATORIES 
PO 80130712· 0!arIest0n. SC 29417. 204OSavt&C ROlid. 29407 

(84~) !556-81' 1 • Fax (&4~) 766-1178 

o I'riIIIC4 Dol MccycIDd. ..... 

Date Roc'd by Lab 
09126102 

09126102 



ARCOC·60S729: 

67794008 
67794009 
67794010 
67794011 
67794019 
67794020 
67794021 
67794022 
67798004 

Case Narrative 

059912·001 
059913·001 
059914-001 
059915-001 
059912-002 
059913-002 
059914-002 
059915-002 
059916-001 

Sample ana1yses were conducted using methodology as outlined in General 
Engineering Laboratories (GEl...) Standard Operating Procedures. Any technical or 
administrative problems during analysis. data review, and reduction are contained in the 
analytical case narratives in the enclosed dala package. 

Internal Chain of Custody: 

Custody was maintained for the samples. 

Data Package: 

The enclosed data package contains the following sections: Case Narrative, Chain 
of Custody, Cooler Receip~ Check1ist, Qualifier Flag and Data Package Definitions. 
Laboratory Certifications, Volatiles Data, Volatiles QC Summary. Semivolatilcs Data, 
Semlvolatiles QC Summary. PCB Data. PCB QC Summary, Explosives Data, Explosives 
QC Summary, Metals Data, Metals QC Summary. General Chemistry Data, General 
Chemistry QC Summary. RadiochemistI)' Data. Radiochemistry QC Summary, and 
Level C Data Package. 

This data package. to the best of my knowledge, is in compliance with technical and 
administrative requirements. 

EdithM.~e~ 
{li$...7 .( . /)ut-
Project Manager 

GENERAL ENGINEERING LABORATORIES 
POBox 30711. Owle8tM, SC 29417.2040 Savage Road. 29407 

(843) SS6-817l • Fox (843) 766-1178 

o Prinlod OIl ~od~. 
----------_. 
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Mtthod/AnalW Inrormation 

GCIMS Voladle Organics 
Sandia Nation.ILabs (SNl..S) 

SDGl61791 

Procedure: Volatile OrgClnJc Compounds" (VOC) by Gas Chromatographl'Mau Spectrometer 

AnalYtical Method: SW846 alGOA 

Prep Method: SW846 S030A 

Analytical Batch Numbet: 204483 

Prep Batch Number. 204482 

Sample Analysis 

The following client and quality control SClmplts wert analyzed to complete this sample delJvery grouplwork order 
using"the methods referenced in the Analysis Information sectioo: 

SampleID Client ID 

67794001 059903-001 

" "67794002 059904-001 

67794003 059905-001 

67794001 059906-001 

67794005 059907-001 

67794006 059908·001 

67194007 059909·001 

61191008 059912-001 

Ql794009 _ 059913-001 

67794010 05991-4-001 

67194011 059915·001 

1200307822 VBLKOI (BI .. k) 

SDG' 67794 -VOA 
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liOO307828 

,1200307823 

1200307829 

1200308582 

1200308583 

1200307825 

1200307827 

VBLKOILCS (Laboratory Control Sample) 

VBLIW2 (Blank) 

VBLK02LCS (Laboratory Control Sample) 

VBLK03 (Blank) 

VBLK03LCS (Laboratory Conuol Sample) 

05990J-OOIMS (Matrix SpJke) 

059903-001 MSD (Matrix Spike Duplicate) 

Preparation/Analytical Method Verification 

SOP Reference 
ProcWure for preparation, analy:<>is and reporling of analyticaJ data are controlled by General Engineering 
Laboratories, Inc. as Standard Operating Procedure (SOP). The data discussed in!his narrative has been analyzed in ' 
accordance wlth GL-DA-E-026 REV.8. . 

Calibration Information 
Due 10 software lJmil.atiQn$, all the d;u.a flies comprising the lnidal cailbralion curve may not be listed on the Initial 
calibration summ;uy form. All culibrdtion rIles are lisled In the calJbration hislory report in the ~Standard D.1ta" 
section. 

InUial Calibration 
All the Initial caUbration requirements ~re met. 

CCV Requirements 
Alltbe contlnillng calibration verification (CCV) requirements were met. 

Quality 'Control COCllnfonnatlon 

Surrogate Recoveries 
Swrogate recovedes, In all samples and quallty control samples, were withIn the acceptance llmils. 

Blank Acceptance 
Target analytes were not detected above the reporting limit in the blanks. 

LCS Retovery Statement 
All the requiced analytc recovcties hI. tilt laboratory control samples were within the acceptance limits. 

QC Sample Designation 
The following sample was designated for matrix splke analysiS: 
67794001 059903-001 

MS Recovery Statement 
All the requir.ed matriJ( spike recoveries wert! within the acceptance limits.. 

MSD Recoyery Statement 
AU the required matrix spike duplicate re~overies were within the acceptance limits. 

SDGI 67794 • VOA 
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MS/MSD RPD Statement 
The relative percent differences (RPD) between the matrix spike and matrix spike duplicate recoveries were wUhln 
(he acceptance IimJls. 

Intunal Siandard (ISTD) Acceptance 
The internal standard responses, in all samples and quality control samples, lilt! the requlred acceptance criteria. . . 
Technicallnforrnatlon 

Holding 11me SpeclOcatJons 
All the samples "'"eft Jlfepa~d and/or analYLed within the required holding time period. 

Samplc PrcscO'aUon and Integrity 
All samples mel the sample pNservation and integrity requirements. 

PrcparationiAnalyUcal Method VerlficJtlon 
All procedures were p.erformed as stated in Oae SOP. 

Sample Dilutions 
The ~ples in t.his SI,?(Ile delivery grouJVwork order did not require dilutions. 

Sample Re-prtpIRe-analysls 
Re-ana1yses were nol required for samples in Ihis sample grou.plwork orOO. 

MiscellaneOus !oConn.Uon 

Nonconformance (NCR) Documentation 
A nonconformance reporl was not required lor Ihis sample delivery group/work order. 

Manual Integradons 
Data files associated with t.he initial ulihralion, cOnllnuing ca libralion check,.and samples did not require Dlinual 
integrations. 

AddlUona.l Commcnts 
The following package was generated using an electronic dala processIng program ,efemd 10 as -vir1ual 
packaging-. In an cfTOr1lo increasc qualil)' and emclency, the labol'3tory is deve10plng systems to evenluaUy 
generate all data packages electronically. The foUo~g change from -traditional" packages should be noled: 

Analyst/peer reviewer InUlaJs and dales are not present on the electronic data files. Presently, an initials and datu 
are on the original raw data. These hard copies are temporary slored in the laboratory. AD electronic signalure page 
inserted after the case narrative of each electronic package wUllndlcale the analysi. reviewer. and report specialist 
names associated with Ihe generation of the dala package. The data validalor will always sign and date tbe ta5C • 

~rTati~. Dala tlIat are nOI generated elcctronicaUy. and such as hand wrtuenpages, will be scaoned aDd inser1ed 
into the electronic package. . 

Sn:tem Confieu[flion 
The laboratcwy utilizes the fo llowlog GC/MS configurations: 

Chromatogrilphk: Columns . 
ChrOllJ!j lographic separation of volaUle components Is accomplished lhrougb analysis on one of the following 
columns: 

SDGf 6779' -VOA 
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COlWIIR ID 

j &W I 

J&W2 

Instrument ConfiguratioD 

Column Qescription 

OB·624. GOm x O.2Smm. I'Al.lrn 

OB·624. ISm x O.S3mm. 3.Oum 

Inslrument5)'Slems are reference in the raw data and individual form headers by the Instrument m designations 
below: 

Ins(J'UmentlD Syst!,m Configun~n Chromatographic Column P&TTup 

VOA I ' HP68901HP5973 J&WI T"" C 

VOA2 HP68901.HP597J j&WI Trap C 

YOM · HP58901HP5972 j&WI TrapK 

VOA5 . HP589O/HP5972 J&Wl T"" C 

VOA7 HP589MiP5972 J&W2 TrapK 

VOA8 HP689O/HP5973 j&WI TrapK 

VOA9 HP689O/HP5973 j&WI TnipC 

~ertificat ion Statement 

Where the analytical method has been performed under NElAP cerUfication, the analysts has met all of the 
requirements or the ~ELAC standard unless otherwise ooled 111 the analytical case naJTlltive. 

Rev" Validation 

GEL requires all analytical data 10 be verified by a qualified data validator. In addition. all data designated (or CLP 
or elP-llke packaging will rKeive a third level valida lion upon completion of the data package. 

The foUo~iRg data valida tor verified the informalion prtsented in this case narrative: 

SOG* 61794 -VOA 
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TIIi:!; paek:l£t has bem<lripBIU)' re .iewed by RIcIwd 8~ .. (913Or'2OO2 12: I) 
Tbill pet"kllg<: hn been pee! teviewedbl' Oyml SlICe)' (1()I11.I2OO2 IS:'(8) 
Th~ peck~e h.~ been packaged by LySudl1 GJIIhen; (lM11lOO2 10:00) 
This roadm.p hu ben cdlrod 1))' 
f'lIcka,f RllquinlnaJu 

Ra,,[)ata T[CS SIaMliuWt Tnn"CIblll~ 

" " 

Delude .sataN! ulllplcno dkat.ld "" .. " tnjll., 

0 khcIrllVOA l . iI'09'2702~ I.bl lc508.d ,,,..,,, Q,199OJ..()()1 17-Sep·200:2 11 :50 

0 JcnemNOAI . L092702~I.bllc$ 1 6.d '''''''' 0$9913-001 27-Sep.21X12 1$:52 

0 lehemNOA I : 110927Q2~ l.bllc$17.d 67794010 0$9914-001 27-SEP-2002 16:22 

0 IchemNOA l.iI0927Q2v I.bl lc!l 18.<1 677940J 1 0.1991.5..001 27-SEP-2002 16~l 

0 ldK:mNOA l.iI092101:v l.bllc.5O\l.d ,.",..", 0.19904'()() 1 27-SEJ>·2OOl 12: 19 

0 l e"nc.mNOA l.i/Ofn7Qlv !'blleSIO.d ,.",.,., OS\l905.()()1 27-SEP·2002 12:$0 

0 '~bemlVOA t:i1l»2702v l.bfl ~ll.d ."...... OS9906.oo1 27-S£P-200J IJ:2O 

0 fchemtVOA l _tm2102vl .bfl~ L 2.d ..,,""" 1»990'7·001 n·SEP·200J . 13:S I 

• tehcmIVOA 1.1I092702.1.bo'k' IJ.cI 671~ 059908·001 27.5F1'.2002 1":21 

0 ldocrQ/VOA UID93002¥ l.wl d 10M on .... 059908-001 »SENOO2. HI; 12 

0 Ich;n,/vOA 1.i1092702.I.hflc5 1"_4 ..,,""" """""'" , 27..sEP·2002 14:52 

0 khtnNOA l.iJ0'J2702.l.lVh:51$.d '77'>000' 0591112.001 27·SEP·2002 15:22 

QCS.mples 

udude dfllamt "" .. pkan di~.t.ld injdalt 

0 khcmlVOi\ l .iJ0927Ol.I .bl l d4~.d 12(0)0782.~ ~99Ql.OO1MS 28·S6I'-2001 

0 (cbtmlVOA l.ilO'>2702.1 .b/1 c,43.d 1200307827 i O.Y.l?O)"()()IMSD 2B·SEP-lOO2 

0 IthtlnlVOA 1 .iI(I')2702vl .~ Ic.5(CII'.'B.d 1200J07828 . V8LKOIl.C5 21·SEp·2002 

0 /c~emlVOA 1.000:!70~vl.~ l d2.SklIB.d 1200307829 VBLK02I..CS :n·SF,P-2002 

0 /chmYVOA IJA:I9lOO2vl.~14 1021aB.d 120100&.' 83 VBLK03I-CS JO.SEP-2002 

0 lcm-~OA l .i.109:702.I .~ 1 c5O!IS:1I IlOO307&22 VBLXOI 21-SEP·2002 

0 IchcmIVOA 1.11O'J2702.1 .~ I d 29B.d ",m,,,,, V8l1<D2 27-SEP-2002 

0 /chcn¥VOA 1.I,I09lOO1..1.b/1 d 10SIl.tl 1200."108581 VBLK03 JO.SEP·200'2 

....... _m. 
6179.t:~ub 

6ntM.JUb 

67794 . .tub 

61794.lub 

.61794.JIUh 

67794.JUb 

67194.J1Ub 

67794.MIh 

67794.-..1:1. "'-, 
677904.D.lb 

67794.luh 

67"NC.AIII 

11I,j1ime. !IlIblW: ttlM!"Uab 

01:)9 67194.wb 

04:0.5 677~.AUb· 

01:11 61194.illlb 

20:1$ 61194.JUb 

, ... 6779'bub 

O'N, 67794."111b 

22:00 61194 ..... b 

09:"1 67794.",b 
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MctbodlAgalnb InCormatiOP 

GClMS VoIatUeOrpaica 
Sandia NacloGal Labs (SNLS) 

800167794-1 

Prooedu.re: Vollti1e Organic Compomwls (VaC) by Cas ChromatosnpllMas SpectroJDeler 

Analytlal M""",, SW846 82608 

Prep Method: SW846 50308 

AnalytlcaJ B.tcb Number: 204910 

SImple AnalyH 

The rollowlng cUm ud qualliy control samples were araaIyzed 10 complete dIis sample dellvery group/'woJk ordet 
uslDg the methods rermncfllln the Analysts lnfotmatloll section: 

SamplclD 

67798001 

67798002 

61798003 

67798004 

1200Wll688 

1200308691 

1200308692 

C6cut IO 

059911..Q01 

059928·001 

059927-001 

059916-001 

VBLKOI (BIuJo) 

VBLKOILCS (l.obonoxy Coonl SompIe) 

VBLKOlLCSD (Labonlt>ly ConIrol Sample D"!'iIate) 

PreparatjonlAnalytjcaJ Md.hod VG'iftcatloo 

SOP Refa-once 
l"rooedare for pr~ uaJysb and rtportlag of analyUcaI dllla an coauolled by Ge&enJ FaglnrniIII 
l.abanItorif:s" lac. as Slaadanl {)perathIg Procedure (SOP). The data dhcw.sed In thb ~ has beeG;ualyzed laI 
IICCOrdance with GL-OA·E-m8 REV.6. 

Calibratlpp Ip(wmltkp 
Doe 10 software iiml.lattolL'll, alllhe data ~ COOlprt.:dng the mitt.!. calfbqtJoa carve may D04 be U:sted CIa the Iaitlill 
caUbration mmmary form. AU c.aJ.lbr.atloa ffies art llsted in the r.allbratlon bUlmy repm ill the "SlaodanI Data" 
_on. 

SDGf67794-1 ·VOA 
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Initial CalibraUoe 
AD the lnJdaJ callhntloD reqalmoellts wue met. 

CCV Rtqviremmu 
All the torwlnutng caUbration vtrIOcadoo. (CCV) reqUrements WEre met 

Qu.tjty Cootrol roC) Info[matign 

8Ll1Top.te Recxrvaics 
Swrogate recoveries. In all AIIIples and qualily control samplu, were v.itbiD the attepWict lImIts. 

Blank Aax:ptaooc 
Target anaJ}W wen DOt ddech!d above !be repcriag I1mU ill tile bAa .. 

QC Sample DesfpUioa 
Since the samples In this sample dellv~ sroU~woR order wele field QC samples (I.e.: ttlp blallk. equlpmem blank. 
etc.). the ana1~ of a matrix splk.e (MS) and a mab'lx ~lJte dupllcate (MSO) was not requJnKl. IDstwl.. a laboratory 
control sampJe (LCS) and Laboratory COfItrol sample dupUcate (LCSD) were analyzed for QC purposes. 

Les RlClC:U'nD'y Stalemmt 
All the required anaIyte 'ft!(:Oyeries d the labonto.')' control SI.DlfIIe \oftR wttta the ae«ptute llmlls. 

LCSD RCICO'VCI')' Statancnt 
All tie rtlquIml..nal)1e m:overtes lz the La.bontory control $a!Dple dI.Iplkare were within the llCa'pCalKe UmIts. 

LCSlLCSD RPD S1atemem: 
TIle relative perc:en1 dlffertnCts (RPD) between the laboratory cu.tn:ll ~ and I.abontaJy coatroI sampk 
dapUctte n!ICO\Ierles were wllhto the aettptaoce limits. 

Internal Standard (lSTD) Acceptance 
The internal standard responses. in all samples 1IIId qualify OOZluol samples. met tbe reqllired JCceptaoce aiteri .. 

I.19' Ipbmattpp. 

H~dm8T~S~~ 
All tbt samples were ~ udlOI' uaIy2.ed wUhin the reqaUed boJdlng dae period. 

Sample Pr~Km ud lJ1tqrity 
All samples mel the sample preserv_lon 3IId tmegrlty requlremeDts. 

PrcparatklnlAnalytlcal Metbod Vctificatloo 
All prooedure:s Win performed ustated mille SOP. 

Sample DilutioG., 
Tlte samples in thLs sample delMry groupIwork order did not nquln! diJudOJlS. 

Sample Re-prepJRH.Dal:ylil 
Re-lualyses were not requ1n:d fO' samples In this sample puwplwort ore. 

Mi:gI1tPQQU' Inform't.Igq 

SDGH7794-1 -VOA 
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REVI~r:n C=l 
'Nonconformance (NCR) [)oaament&tion 
A nooconformance rf:$KWt was DOt requitN for tk1s sample dell.ay groupIwork otdtr. 

Muullntcaratiool 
Daia Ales lI5SOClated wltb the initial calibration. (onOnuJOS caUbratiOIl check. and samples did not require mam1Il 
JAlegntiom. 

AddHioDai CommeoU 
The foUowing pacll.age was gtDeRled usblg Ul elearoalc data proc:e$Slng program mtrred to as "WtuaI 
P'Wginll". In an .111>110 lnmme qudlly ond eJf\cIe"'Y. the bboato'Y" doYeIopI. S)'Il'" t • .......u,. 
gtneratr III daQ packages elec:troak.ally. The foUO'WlJlI chlnge from "badtdow" peck1f;e5 sboukl be DOted: 

Allalystlpeer reviewer iDJlials ud dales art DOt prese.nt 00" electrollic data Olts. Preselltly. all JoItlaIs and dates 
are on lite orig1oa.I nw dIta. These bani copies are temporary 5tOf'td In the Iabontmy. ,.. electronic sipItare .. 
insertf!d after tt.e cast narrative of each electronic package willladicak the analyst. rmewtr. and report spedallst 
DllMS I.$SOdaIted witt. the geMl8t1oll oftlae data pa~. Tbt data valIdaIor wID .JIwa,.. slgD ad date tt.e case 
aurative. Data that are !loOt gener.ilted tlectronJ.cally. ud such as hand wrilte\ pages. will be !CIllIMd and Inserted 
into the electromc pecbse. 

Cbromator;raphJc Column. 
Chromatographic seJ**ioD ofwlattle oomponeJllS Is attOlIlplbRd tb;roup _)'Sis on ODe of tile rollowiD« 
colulms: 

Column ID 

J&WI 

J&W2 

Jrunumcat C<mfi&u,ralion 

Co!u.mD Ilacription 

DB-6Z4. 80m x o.Z5mm. l. ... m 

DJl...624. 75m x 0.53l1li111. 3.0w0 

Imb\lmeM systems 1ft reference I.a lht; taW dB .. ad lDdIYidual fonn beaden by the lasbumeat W deslgu60m ...... , 
Instrumcut ID System. C001iguntion Chromatographic COIuDlll paTTrap 

VOAI _5913 J&Wl TnpC 

VaAl 1IP689OIIIP5913 )&Wl TJopC 

VOA. HP589C1111PS912 J&WI TrapK 

VOAS HP5B9CIIJIPSOn J&WI TJapC 

VOA7 HP5B9OIIIPS012 J&W2 TrapK 

VOM HP689C1111PS073 J&WI TrapK 

VOAD HP689OIHPS073 J&WI T..,C 

SDGf611s.-1 ·VOA . 

p.30r4 
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CqtifiCltjon Sa,tc::roCl)l 

Where lile aaalytkal mel bud has been pedormed o.oder NElAP wtiflcadon, Ihe ualysJs has met aD of the 
requirtmeats ofiM NELAe scandard unless otberwise DOted in the ualytkal case Dllntlve. 

Rmcw yaljdltion 

GEL requ11t's aU analytical data (0 be verified by a quaJlfted dim valldalOt', In a4dWon. an daII: destguted for CLP 
or CLP·llb pacbgma will rettJve a third level valkJadoo upon cnmpleb of Ihe dati pacbp. 

TbcfuUowilla datil vaUd_tor 'Y«1fied tbe information prc:atD&ed In th .. cueoarratiYe: 

SDGt67794-l -VOA 

P.40f4 
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Th~ piIC:kqc hD~ been ori,i~.")' reviewed by R~1wd Bomtr(I<VIIlOO2 \3:30) 
Thill pKlta;c M~ been pw ~\,jcwcd by Debbie Smith (lOIIYlOO'l 14:40) 
Thi.'l Pidl&e n.~ been PIICkJ8N by L.ySallda Gallien; (1011312002 15:42) 
Thbc road.Tllp 11K beu edilc:d by .....,....r Jloo.qulrplpl$ 

Raw'nall TICS Sla~nl'I Tl'Kftbllll)' 

N N 

Siroplel a_ ....... AIIIP&U1O dlml·ld """" ,- . ... n ........ 

0 kherllVOA 1.lI093OO2v I bl i dll6.d 6119!1OO1 05'}911-OO1 OI.QCT·lOO2 ""'. 61194- lsub 

0 khemIVOA l .if09'3OO1¥ l .bl ldl11.t.1 671'l8OO2 0:59926-00. Ol-OCT .200'2 .,"'" 61794· 1",ub 

0 /Ch::mfVOA 1.U093002¥ I.blldl 38.<1 6rnSOOl "..,.,-(}O , OI-OCT'r2002 01:20 67794· 1.sl.lb 

0 Id'IemfYOA U.~3002v I.bl ld 139.11 6779&004 ~16-00 1 OI.QCT.lOO2 01:46 6179-' · I.IIlIb 

QCSam,. 

pdlldo ..... , ~ltftO dIM.4d """" l_jlImt ~ ... COJlUlltai l 

0 Ict.trNVOA L.iI093002~ I .bildl2Alo; ... ~.d 120030869 1 .... BLK01LCS 3().SEP·2002 19:13 61'nJ4-I ... wb 

0 lctw.mlVOA 1.iKl9JOOh t .bll dll5-1.4 1200301692 "BLK011.CSD »SEP·lOO'2 19:39 6n94-I~~b 

all .. mplal 

0 lettuQ/VOII I...,;)9JOO'M.b'ld l :9-3.d 12003OI6st .... DLKOI 3O-S6P-2002 "'" 67194-I$lIb 
ficldQC. .... 

I o.cs.u:sD 

.. 

• 
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QCSummary 
IUpod DMr, Oclablr 17,l802 

QIoV, SJ..~ NItI...-Il.IIbontme ,..1015 .....,,, 
r.o.a..:slOO 
AIbIcpft'qIM. JI("" MaIN c._, htaelII N. ~t 

W..-k,"',,: ",.. 
PW"I

- NOM Spplt Qw ac uw" RPD% BEC% Ro", .... Date n_ 
V.IlIi..cctMS , ....... .... ,...., 

QClaw3O'1lDl "'" , ,1-Dic.hImoMhyIenc "" 43A """ .. (7S%-I34%) RMB 09127102 OS: 11 ..... ","0 473 """ " (8(M..I~1 

""""'""'~ 
,., .... .... .. (8l%o-1Il%) 

Tol\aIC . 50.0 .. J .... " ~,,",I LS") 
Tric:tIl«octlr)ic# 50.0 47.7 - " (80%-119%) 

··BI"CII'I'IOftIlOl'Clbenzenc "'" IS> - " (69'K-138%) 
··Dibn:cotluoro~ "'"0 ". - " (61%-137%) 
'''T_ ".0 .... - 81 (67%-119%) 

QCllOO307I19 LC3 
l.l~mw 50.0 41.9 - " (75%-1)4%) QWl7102 20:15 ....... "'"' .. , - " (10%-120"> 

"""'- ... , 44.7 - .. (I2~ll8%) T .. _ 
>D.' .... - .. (7.i%-1 IDi) 

'TricbltImcIhyl_ >D.' 44.S - " (10%-119%) 
··8n:mot.1~ 50.0 41.5 - " (69%-131%) 
··D1bromo!1~ 5o.c1 ,., ,,.. 

'" (6~1l7%) 
""Tol\J1D116.d8 >D.' 45.' ""'. " ('7%-139%) 

QCllOO3Clml "" I, !.Dicbfo!octhyi_ 50.0 <0, - .11 (15"-134%) O9IJMr2 08:08 ....... ... .. .• .- " (8<M-llO'tro) 
CbI~1>o=>o ".0 47.1 ,,.. .. (82%-118%) 
T,"'"" 50.0 41.1 .... .. (74%-11.N) 
Trichl~ 50.0 .... ,,.. 

" ($0%-119%) 
··Bromotloorobe_ 50.0 04'.0 - " (69%-131N) 
"'"Di:bromoftllllftlltletbane 50.0 "-, .... " (61%-131'%) 
""TollBIMI8 SO. . 43.] ' - 87 (67%-13~) 

00"""'" Me 
1,I,I-Trtcbloroctdwx: U NO """ 09(27(0109:45 
1.1.2.l·T~ U NO .... 
1.I.l-Trldl~ U NO 'If" 1, l-OIoblll1'Df1t1wJe u NO .... 
1,I-DichlDnltlbylcno U NO """ 1.2·Didlloroc~ U NO .... 
1.2..[)kh]~ U NO -,.- U ND· -2-Hc::uoarIS U ND -4-M!;thyl-2-pcnlanono; U NO -.""'" U ND ""'. """" U ND ---- U ND --, .... U NO -Brom' •• '''", U ND """ 
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• 
QC Summa!:)! 

WOIbnIa': ,,.,,. 
rllth'S 

p,~. NOM Sam. I!a!! oc Valtt I!PDl4 RIC" lta!p .... .... -v_.-.- ""'" c:..bOa disulftck U NO .... 
Cartaa tI:!ZKhI.c:dd& U NO .... 
"""""""'" U NO .... 
Qdarada .... U lID .... 
a.o.o .... u lID .... 
.",....,.".,. U NO .... D'.v __ 

U lID .... 
Etb)iboea2ent .. U NO .... 
McGlytGnt chloride U NO .... s_ U NO .... 
TmachlcrocIhytcnc U NO .... T"_ U NO .... 
'""""""""~ U NO ..... 
V,,",,_ U NO .... 
Villyl dlJoridc U NO ..... 
x,..(toCIl) U ND .... 
eb-1,2-D~)ieno U NO >Wk. 
cis-I,J..D~ U NO .... 
ttant-1,l-Dicl»oto.Ihylcl>e U NO ' ... 
aan.-I.J~ U NO .... 

··BromotbmIbemme 50.0 ", .... ,2.5 (69%-I~) 
··DibtotDDfillClmlllMhalle ... , 48.0 .... " (67%-]37%) 
·"'oIl1f111&oC!1! ,., 47.1 .... .. (6m-I39%) 

QCI700307I13 .... 
1,1,I-TrichlDroctlwat U NO .... 09Il11f12 22:00 
1,1,2,2-Tctrach"loroedlme U NO .... 
1,1,2-Tricbl.oroclbac: U NO .... 
1,1..Dich1~ U NO .... 
l,l -Dic/tLoroothy\ene U NO ..... 
l,l-Didllaroelhllll U ND ' ... 

- 1.z..DIchI~c u NO ..... 
2-3uJI.non~ U NO ..... 
'''''~ U NO ' ... 4-h(8tbyl-2·pcmll1OllC U ND ' ... 
A-. U NO .... 
a- U NO ..... ,- U NO .... 
a- u NO ..... ,-- U NO .... 
CaI'bon diml5de U No .... 
"""" """"""'" U NO ..... 
""""","",,, U NO -01_ U ND ..... 
""""'''''' U NO ..... 
"""""""'"" U NO ..... -"""'- U NO ..... ... - U NO ..... 
~chJ.)tide U NIl ..... 
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• 
QCSumman: 

WorltO"'Ul "'" 1"ICt3tf" 

'arm!U!R!t NOM 5.1",,'- Q ..... QC yp!t! RPI!l\ REC% ..... ...". Om n • • 
v~ ....... , ... ,ou" ,.,.,.,. V NO .... 
TelDChl~ V NO .... 
T ...... V NO ..,... 
1ric:t1kK'oc1bylellc V ND .... V..,. ..... V NO .... 
Vmyl~ V ND .... 
Xy\enIIs (total) " NO -r;is- I,l-DirJIIoroc1byI_ V NO .... 
cb-1.3-0~ " ND .... 
nN-l~~_ ' V NO .... 
tranJ-IJ-D~ V NO .... 

·"Bromoftuotvbl llZa1C SO. ... .... 1>0 (69%-13&%) 

··Oi~ SO.o .. , .... " (67'4-137%) 
··TCI~ SO. 40. .... .. (67%-139%) 

QCllOO)O&5l2 om 
1 , 1.I -T~ V ''0 .... 09l3Ct'02 09:41 
1,1,2,2·Tecncllloroedlae V ND .... 
1,1,2-Trlchlofoedwle V NO .... 
1,I.Dicblofoetllllle U NO -l,I-Didlloroetb)1cllO' U NO .... 
I.l-DlcblOI'OtdIaIIt U NO .... 
"~ V '1l -l-BuWlOllil: U ''" .... ,./{a_ 

U NO .... 
4oMctbyt·l~~ V NO ."", -- U NO .... ....... U ND --- V NO .... ....., .... · U NO .... - U NO -Cuboa.ditulfidc U NO -c.wwn tdnChloride V Nt> .... 
"'- U ND .-"""".,,, .. U · ND .... 
"""..- U ND .... 
""""""'" U ND """ """""""'- U -ND ".,.. ..,- U NO .... 
McIhy'Icae dlloridc U NO .... 
"""" U ND . .... 
T """''''''''''''''' 

U NO 
. -T",",. U NO ,.,.. 

Tricbloroedlylru U NO .... 
VmyllOdIlD U NO ...... 
VIII)'I~oridc U NO .... 
_I""'J U ND .... 
(:b-l .l.l)~_ U NO .... 
cis-1.3:Oi~ U. ND .... 
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• 
QC Snmmary 

w .......... 67'94 ..... 401'5 

""""- NOM S_pJe \lUI OC Uo" RPD% OX",," ..... .... ......... 
V-=>lS ...... .... ''''u 
InnfoI,2-DiehIorvdhyI=c V NO ..".. 
lfInt.l,J-Dk:hlorvprgpy1ac V NO -··Btomofhamb_ SO.O "-, - '" (69%-l3&%) --- .50.0 41.1 - .. (~~IJ''K) 

"Totucat.a SO.O 47~ . ..".. .. (67%-139'Joij 
QCJ2OO3O?W fI'794OOl IS 

1.'_DichI~ SO., V NO , ... ...... " (,'%.I2S%) 09f2:1IOl 03:39 .- 50.0 V NO 41.9 'OiL .. ('3%-118%) 

CO"""'" "" V NO 37.1 ....... " ('3%-U6~) . 
T,"- "" V lID ... , ...... 77 (56%-lIl") 
Trid>lC«ltUy~ SO., V lID 39.7 ...... " (S4%-L19%) 
··BromtIe~ '"' fA' ... , ..... 101 (69%.118%) 
··o.l.tomoftllom!lMlChaAc 50.0 ",. '"' ...... 100 (67%.137%) 
°"'TohI::nIHSB 50.0 .... .." ..... " (67%-139%) 

QCL2OOlO7U1 61794C01 ". 
1,1-Dic:hloroethy1cne 50.0 V NO 38.7 ..... • " (0%-21%) O9tlMQ 04:()S ....... SO,. V NO • u ...... " (0%-17%) 

C>I~""" 50.0 V NO ",. ..... • ." !O'.'-21"') 
Tol_ 'u U NO 17.2 ...... 3 " (lJ%-25%) 

• TtkIhIoRlWlyJcnc SO~ U NO 38.' ...... , 
" (0%-25%) 

'4Bl'1MIOft~ "'" "-, 49.3 ...... .. (69%-131%) 
'.D1'bromo~ SO. ",. .. ,' 'OiL 100 (6N-137%) 
"'"Tolu-a SOJ) .. , 45,' ...... " (67%-139%) 

No« 
RER b ~ ulhe 9S% coofi<lente Iml (2-siIlNo). 
The Q\gIifico m IhIsftpOl'f Jre deftncdas fono.s: 

- JUooval)' or tr.RPD tI(It wTthln ~1anCe !Unita lUl4for splko amoIIIlIlIOC compatibl, Mill !be aampk QI' !he duplicu RPD'a _II1II applk:able wIIo= ~ 

-- Indicatc:l .,..,.. Is a surrupIa c:ompollll4. 

• The analyk wal'owullo. the blank IIboYC die df=ti~ MDt.. 
H HoIc&na!We 'ilia ~ 

Esdmatcd YIlue, the tJWytc wnccntmiQu fell ~bo"" !be ~ffi:ctiVII MOL MId beIvw 1hc: cffcdiv.: PQL 

P The response beho.1JeIl die eo.U'imIation dm.:nn ..... 1ho prW&r; coilWD II >4O%D 
V Tbt Dll)'le was lnaIyzaI. for bullKK (\etccIcd bcI_ IhU Wfll:mtmion. For Ofpnlc and lr,o,-pmc _ty\eI1hc 1'C:IIU11 is leA Ihc1Ihc errcctlvc MOL I 

X . p=nptlve evidence !bill the: 1IlAl)'te b 1'101 pl'Qall. Pk:a.sc see nanmft lot fiIrther ~ 

X P=umptivc evidmoa thai tbr; anaI)'II) is no! prerml. p~ _ DatTal/veb' tlLrtht:tinfroalMioo. 

X UncenaiD IdenrirIeaDcm for pmI& tpect:l'DSOOp)'. 
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• 

• 

QCSummary 
Workonbr::. 

P.~ NOM SlUIIpl. O!W QC Ullitt RPD", RRCV. 
}VA indiea!t8 tbat iplkc recovery limill do not apply wilen WIIpit concmtnItitm. accedIlplb ;me. by a fxtor of 4 Ol' IDGN. 

'ase 50lS 

Rapce AtlIIt Dat. That 

" The Rdalive i'!:ro:nt Di~e (RPD) obtaimd fronllbe ~Io! duplk:aic (DUP) II e-va/uated ap!r$ dw:. ~ eritEtia ,.., the aarpk ill ~thIn 
five 1ImeI ('X) 1hc cotnrICI rcquiJt.d IkuctioIlIimiI (RL)..1D cut5 wtIete eitber me IIIIIpJo cr cq,Ucato 'ft1ue is _1hIm 5X 1be RL, l COlltrolltrrtk of +/. 

the RL q wed 10 ~ tht our rtsuIt. . . 
Pot PS, PSD,IUId SOn. T r=ults, tbI. Yalua& IiIII!d k'I! !be mIIUIlrtId &I'IIOIlIIb, IlOl fllIIIi COlIOCIIIInIIio 

Wbc:re the analylicel method bit been ped'onned under NELAl' certification, 1heanalysil bas ~ In oftbB 
rcquinmlllltJ afthe NEue IIWldud uall:U qualified 011 the QC S\IIIUDIrY • 
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• 
QCSummarv 

~n.c.:Oc""l"*l 
ClinK : s-I1II MatInal UbontDrtct 'apl.,! --P.o.:-',5101 

,..,...,... K.. l .... 
c...- PaIDd. M."""I 

W-. ..",. 

p~- NOM - Oual Q(; v .... !!lPlI JlIC% .... .... pal. 1l!o • 

lIol&lllol-OCJMS rldlnl - 20049111 

QC IlOQ] 1116!1 t lCS 
1.1~~ ".0 o. .... .. (7~I«I%) RMB 09/}(W2 19:13 
Baucnl " .0 'U ...,.. 

" (7"..119%) ""_. ,. .• SO. ...,.. 
"" (a:n60-12O%) T._ ,. .• ". ...,.. .. (61%-133") 

TriclIIorocihytc SO. <1$ .... " CU'-123") 

··~t .... <13 .... .. (mio-IJ6"l 
··0ihr0III0~ 50.. "., .... .. (62%-141%) . .,- .... ... .... " (S8"-J~) 

QC'- LCSD 
1,1.{)j~ 50.0 4l.' ...,.. , 

" (O'Ii--JO%) O9I3G1OlI9:3!l - '"' .'.1 ...,. 0 " (OlW"') 

""""'"- , .. "., ...,. I " (0%-30%) 
Tolum!. '"' " .. ..... I .. (O%-JeM) 

• Tric:hloroo:dIrl- '0.0 41.1 .... I .. (0%.30%) 
•• 8n:Inlo1111!m1be ...... .e '"' 49 .• ...,.. .. (61%-136%) 
··DIbtomotl~ " . 49.7 .... " (62'111-148%) . .,.- 50. • ..., ...,.. 

" (~139%) 

QCUlXlJOI6I1 ... 
l.l.I .T~ U ND .... 09Il(KQ 2t :l3 
l.l,2,2·T~ U NO .... 
l .l.2·~ V "" .... 
l.l·DidIl~ U NIl ...,.. 
l .l ·Dld!l~ U NIl .... 
1,l-OtdIloroedllnc U NO .... 
1,l-OidJIoropropane V >Ill .... 
2-B\ltanorIC U >Ill ...,.. ,.- U >Ill .... .. ....,..,.,- U NO .... ...... U NO """ ........ U NO .... 
~ U NO .... 
-.~ U "" .... 
8roonGmcIbIne U NO .f'!. 

"""'" """'" V NO ...,.. 
""""'- U NO .... 
""""",",,K U ND ..... 
~ U ND .... 
""""'~ U NO .... 
OJIonm .. 1bmc U NO .... 
OIbtomodI101'01U1:thuJ: V ND .... --- U NO .... 
Mccbylmc cbl.triZ U NO .... 
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I • 

QC Summa!:! 
Wriordln ,- r.,. lor 2 

hr.an_ NOM s ...... 0." QC .... !!ll!l\ JIICl! .... ;.y, IlItc n_ 
V-.ccJMO ........ - ""I' 
s ..... 0 NO "'" Tonehlaromy_ 0 NO "'" ToilltM IJ NO "'" Trichklroelb.yI_ 0 NO "'" vinyl chlaridll 0 NO "'" X,lIoeI (l0III) 0 NO "'" da-I,l-~ 0 NO 'OL 
dl-1,)-D!chlotoptop')ilne 0 NO .... 
tr...l;1.~ 0 NO .... 
1ra.,..I,3~ 0 NO .... 

•• !mnDthJg~ .... ... "IlL '" (fi7%-llft) 
··DIbromofI~ .... ,U .... .. (61%-141%) ... - .... .u "IlL " (~1~) ..... 

RBR is celC11lmd. 1M 9'" ooaI'Idcnoo loYd (1-qmD). 
ThD Quali!ion in ttU npon ue IkftDod. ~ 

•• 
bc:ovcry or %RPD not within ~ llmia lndIor ipDt£ aDIOUIIl .of COQIpltibie '-:illl 1M MOIpic: or !tie dupiiClbl lJ'D'. ~ not ~ wbcre 11 

~-.lynlb ....... ~ . 

• 
H 

J 
p 

o 
X 
X 

X 

n.c lIIItyte _ ftMId bllhe blImk.tme !be .f*tift MDL. 

HoIcSb\a; time ..... ~ 

Eltimattd ..we, Iht ~ywo OOI'ICeIIhWoa reu 1bon the eklift MOL IDId below It. eft'ectiVi PQL 
Tho. reoporuc ~ tile COI\flrmarion oolurm! and Ibc ptimay coI~ 1:1 ~ 
The aJWy!c _1:Miy2;r.c1 b bill DO{ &rteccd. below lhlt ~tiGq. FotOJpnio; ad lompaic, maIytcs 1hc: TmlSI I. leu dua !be drocttYe MOL. J 

~¥eeork\CfttC IN! !he mWyu: II IlOl P'f*I'Il :n- rooe 1W'I1Iti" fix" f'lLrtherlrl~ 
Prcuaptive mlienoe dlI! u.c IIIaIy\'c 1.1101 ~ PI_ MOfIImIt're forfbfthorlnfroma:lion. 

I..1IlUIU.in ~ for pnIIM Jp:dI...ovt'. 

NIl>. indicates lbatspikc rec:ovcry ImtJdo IlCII appIywbca A.IIIpI. eoncenlnlOon eXel*k IpiIn ~ by, r.etorol4 or_. 
" lbII Rtlttive Percell Diffm:l'leC) (P.PD) cb~ &om tile sample duplafC COUP)" eYIluated apUIIt the ICCeptcaCle trf~ when tbe Jl!q)k II pmu du 

nva times (SX)!he COIII!tCt rcqulRd dttCCllon limil(JU.).1n WC5 ~titlMt IhJ tampIe til' dlIpIallt: vaAlC is leu !han 5X 111& JU... ~ l imit 0(+1. ' 
tIM RLb U5ed lit tYll\IIIC u. DUPrea.IL 
f or PS, PSD, and SOILT mull .. \he ..mes IIIII:d m: !he me.uunId IlllOUta, DOt f\I!.IIl ~OID. 

Where the aoalytiul me\hod b.u bMD perfonned under NELAP eertificetic:lft. the anaJ)'Iis has met all oflhe 
reqWJemellts ofth!: NFJ.,AC !Landmiunlul quaW\cd 00 !he QC Summary. 
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.' 

Mctbod/AolbH'afoDRItion 

Procedure: 

Analytical Method: 

AnalytlCD.1 Buch Nwnber: 

Prep Batcb Number: 

Sample ":AA1"'i.~ 

MPli-VolatUt Case: Narratln 
. S8Ddb. National1..abt: (SNLS) 

soc 6779. 

SemivolatUe An8lyii5 by Gas CbrowatollapblMass Spectrometer 

SW846 8270C 

SWS463SS0B 

204423 

204422 

The roUowin& samplCl wereanal)'2M using the IlnaJ)'tical protocOl as WIIblisbed in SW846 827OC: 

Sample 10 Client ID 

67794012 O5990l-OOl 

67794013 059904-002 

67794014 059905-002 

67794015 059906-002 

67794016 059907-002 

67794011 .059908-002 

6779401& 059910.001 

677941119 059912-002 

67794020 059913-002 . 

67794021 OS9914..Q02 

67794022 059915-002 

1200307670 S8LKOI (BIW) 

1200307671 SBLKOILCS (I...aboratory Comol Sample) 

Page I 014 
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• 

1200307672 

1200307673 

OS9903-002MS (Mattix Spike) 

OS9903-002MSD (Matrix Spike Duplicate) 

, Pr~plllr8ttonfAnalyt i cal Method Veriilcation 

Procedures {or preparation. analysis. and reporting of analytical data are documented by General En~eering 
Laboratories, Inc, (GEL) as Standard Operating ProcedUJ'C.!l (SOP). 

Calibrallon Information 

Due to the limited upacicy of software we do flot display all of the Curren( jr;ilial calibration files. here. If necessary, 
a cnJibration history will be inserted in the package prior to the tpproprial6 Form 6. 

Diphenylamine hu now supt:rseded N·N1~iphenyLamine as a cce on Quantitalion Repons. ]nilial ~ibratlon 
Repons, Calibra.I.!on Chock: Sulldard Reports, etc.. Pte-viana versions of:£})A Method 8270 (prior to 8270C) li,ted N
Nitr~phenyI.Amine as a. ccC. However, as Iialed in EPA Method 827OC. RC'ision) , December, 1996. Section 
1.4.5, "N-Nitroso-diphenyLamine decomposes In the gas chromatographlc inlet and cannot be scpanled from 
Diphenylamine." Studies ofthe.se two compounds a( OEJ... both indCP~Dt ofeacl\otbcr.nd IOgethcr, show that 
they not only coelute. but also have similu mw spectra. N.Nitrow..<Jipheny1.amine and Diphenylunioe wiU be 
reported 81 DipbenyllDline on all rep0rt5 and forms. 

Vr'hen calibrations are performed. (or Appendix IX compounds some of the compounds may nOt be calibrated ~xactly 
8CCQ[din~ lo the criteria in Method B210C.If\he %RSD is greatel than lS9b or the correlation coefficient is len that 

. 0.99 then the analytc is quantitat:xi using the rcaponse factor. l(the anal)1c is detecterlthen !be sample Is reanalyztd 
(~ thiLI. an.lyte On an instrwntnt that is com.pliant with the criteria in the method. 

Illitial C.Dbnltioo 
All iaWal calibntiOl1 requirements have been met for this SOG. 

CCV R8qu.i~meDts 
All cllibtation verification standll'd (CVS, ICV or CCV) requirements have been met for this SOO. 

QuaUty Cont!'!)1 roC) Informltlon 

SUtt()gste Reco~ries 
All Ihe .unugate re:cQ"uies wece ..... ithin tho C3~bll!hed lIoccptDnc:e ct"it«in for thic S~G. 

Blank Aa:eptance 
The blank coruained hits of urger analYIC$ below the reporting Hmit; however. there were no hils in the WlOCia.ted 
samples. The data wiU be reponed as is.. 
1200307670 

LCS Rtco'fery Statement 
The IAborlUOry contrOl samplc (LCS) spike teeovtries for this SDG were within the estAbli&hcd acceptance limits. 

QC Sample Deslill8tion 
The following sample 1n;I.lyud with this SDG was: chosen for matrix spike analysis: 
67794012 O599OJ·002 

MS Recovery StatelDCnt 
The matrix $pike recovcries for this SDG were within the established acecpta.lM:e limits. 
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MSD Recovery Statement . 
The matrix spike dupHcate (MSD) teCQ\'trie5 for this SDG 'were within the establi$hed acccptl1.J\Ce limJts. 

MSlMSD RPD Statement 
The relalive percent differences (RPD) between each MS and MSD were witrun the required acceptance: limits. 

Interoal Standard OSTD) Accqltanet: 
TIle internal standard respon!leS were .... i thin the required acceptance criteria for all samples and QC. 

Teclmtullnfopnatlpn: 

ffoldln, Time Spedflcatioos 
All 6amplt:li: in this SDG mel Ihe specified holdlng time requirementS, GEL assigns holding times based on the 
associated methodology thai usigTl$ \he date and time from sample colleclion or sample receipt Those boldine 
times cxpres>ed in hours are calcula.cd in the AlphaLlMS system. Those holding times exprtssec! 15 d.!.)'s expire at 
midnight on thr: day o f expiration. 

Prcpara110nJAnlllytkaJ MethOd VerirlC8.tlon 
All procedures were performed as stated in the SOP. 

Sample Dilutioos 
Noae of the ulmples analyud in thls SOO required dilulion. 

MI$c:elbneous lnrnnnation: 

NODCOnfO~ (r\'CR) Ooauntntation 
No nonconformAnCe ,report (NCR) was generated for this SDG. 

Manual Integrations 
No manual ioregmions wert required far any data me in tllis SDG. 

SysnjI Confi.eu[Jtlon 

The laboralOry utilizes a HP 6890 Series gas chromatograph and 8. HP 5973 Mass Selective Detllctor, Th~ 
configuration 150 equipped with the electronic presswe control. All MS int.erl'aces are capillary direcL 

Chmmatographlc Columns 

Chromalagraphic sepal'lltion or sc::mivolatik components is accomplished through analysis an one:: 01' more of the 
following column, (all with dimensions of 30 metet$ x 0.25 millimeters lD and 0.25 micron film except J&.W DB· 
5MS2 which is 25 meters x 0.20 mm 10 and 0.33 micron film): 

Column ID 

J&.W 

I&WDB-SMS 

AJllech 

ColulDIl Description 

DB-S.625(S'll Ph~yl)-meth)'lpolysilo.:une 
(identified by a DB-5.62S designation on quantilation 
reportS and l'econstnJcled ion chromatognms.) 

Siroil8T to Ote 1& W OB-5.625 with [ow bleed 
charACteristics (identified by a DB-5MS designation) 
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lIP 

Phenomenex 

. J&WDB -SMS2 

Instrument Configuration 

(identified by a HP·SMS de$ignation) 

HP.5MS 5% Phenylmedty1s11oxane (idOlltificd by a 
HP-5MS designation) 

za·S 5% Phenyl Polysiloxane (idenlified by a ZB--S 
designation) 

SimlJarto the J&W DB-S.62S with low bleed 
characteristics (idCl\tified by a DB·5MS2 
desig~ation) 

The. samples reported in this SOG were analyud on one or more ofthe following instrument systems. tnruumcnt . 
systems are referenced in the raw data and indivKl.ual form headers by the JDSlnlmenl ID designatiOll$iiskd below: 

Jnstrumrot ID System ConO,urarion Otromatographlc: CoIUlnD 

MSD2 HP68900fP5973 DB-SMSl 

MSD4 HP689MiPj973 DB-SMSl 

MSD5 HP689Mn'5973 DB-SMS2 

MSD7 HP689MiPS973 DB-SMS2 

MSDS HP6890lHPS973 DB-SMS2 

CertifICation S~l!l'f\!!11 

• Where the analytical method bllS i:x:er1 performed under NELAP certifICation. the analysis. has met all of the 
n:quireIDl!n~ of lhe )\.'ELAC Standard IJnless otherwise noted in the analytical clSe narrative . 

Re\iew Validation: 

OEL requires all amuytie&l data 10 be. verified by Q qualified data validator. In addition, all data designated for CLP 
or a..p·lih packaging will receive a third leyel validation upon completion of lhe data package. 
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llitbodiAIUlh"sis l..uorllunion 

Procedure: 

Analytical Methtld: 

Prep MeThod: 

Analytical Ba.tch Number: 

Prep Batcli Number: 

Sample AnalySis 

Semi·VoJ.tne Case Narratiye 
Sandt. NatiolUll L.bs (SNLS) 

SDG677'4-1 

Se~olatile Analysis by Gu Chl"omatognpbIMass Spectroroeur 

SW846 8270C 

SW846 3510C 

'204661 

204660 

The following samples were lnal~ usin~ the 1mB-lytica\ prolocol as established in SW846 S27OC: 

SampieID 

6m8005 

1200)08140 

1200308141 

1200308146 

1200308147 

ClielV: m 
059926-002 

SBLKOI (Blank) 

SBLKOILCS (Labonllo!yConlTOl S8~ie) 

059926-OO2MS (M&trix Slrike) 

059926·002MSD (Matri~ Spike Duplicate) 

PrtpaClllionlAnalytic!l Method VerirlClllotion 

Procedures rOf prcpat1cion, analysis, and ~ing of analytical data are docu.menled by General Engineeriog 
Laboratories. Inc. (GEL) as S1andard. Operating Procedures (SOP). 

Calibration IgformatioD 

Due to lhe limited capacity of software we do not display all of the currenC Initial calibr;!.tion files here. If necesu.ry. 
a calibration history will be: in:tel'ted in \he. package prior to the apptopriate'Form 6. 

Dipbenylamine ha3 now superseded N·NirrOSCHfipbenylamine l1!Ia Ccc on Quantitarion Rt:ports. Inillal Calibration 
Reports. Calibralion Check Sli ndard Reports. etc. Previous versions of EPA Melhod 8270 (prior to 8210(') l,stcd N· 
NitTOso~iphe13yl aminc: as a CCC, However, as stattd in EPA Method 827OC, Revision 3, December, 1996, Seclion 
1 A .5, "N-NllIoso-<liphenyllmll'\e decomposel in ~ &lUi chromalagraphic inlet and cannet be seplUMed from 
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Diphenylamine," Studies of [hese-two compound6 at GEL, both independent of each atber and together, show that 
Ihey not only coelute, but also ha.ve similar tnasa spectra. N-NiIToso:diphenylamifll: and Diphenylamine will be 
reported as Diphenylamine on all reports and foJl]iS. 

When calibr.uioris are performed for Appendix IX compounds some of the compounds may DOt be: Cll.librRted exactly 
according to 1M critt:ria in Method 827OC:U the %RSD Is greater than 15% or the correlation coefficient is less that 
O.99lhen me snalYle is qU8n1itated usi~g the resPO(R factor. If the analytc is detected then the sample is reanalyzed 
for thaI anal)'lc OIl an instrument that is comp1iant with the critt:ria in !be method. . 

Initial Calibrat»n 
All inilial calibration re<juir~nts bave bt.CJ1, met for this SDG. 

CCV Requirements 
All calibralion verification stnndard (CVS.ICV or CCV) requIrements have been met for this SDG. 

Quall~ Control (Qq Infof[natioD 

SurrogaJe Recoveries 
All the surrogate recoveries were withio the esu.tilished acceptance criteria for this SDG. 

Blank A(;cep~e 
The blank(s) analyzed with this SD.G md thc ~tab)i5h~ acceptance criteria. 

T.CS R~oveJ'}' StatMl'l~nt . 
The laboratory control sample (LCS) spike rccovcie.s for this SOO .... 'Cre within the established ac.ceptanCe limits. 

QC Sample Designation 
The following sample analyzed with tlUs SDO was ChosCD for maLrix spike analysis: 
6n98005 059926-1Xl2 

MS Reto'l'ery Statamt:llt 
The matrix spike recoveries for this SOG wen: \\-ithin the established acceptance limit$. 

MSD ReMve~ SWement 
The matriX spike duplicate (MSD) recoveries for this SDG ..... ~re within the established acceptance limits. 

MSIMSO RPD Statement 
The relative percent differences (RPD) between each MS and MSD were within the required acceptance limits. 

)nhrna1 Standard OSTD) Acceptance 
The internal Standard responses were within the required accepllnct. criteria for all samples and QC, 

Teclllucallnformarlon: 

Holdin~ TIme Spedfications 
All $amples in !his SOO mel the specified holdmg time reqUirements. GEL a.ssign~ holdil'lg times based on the 
associated methodology !.hat a~signs the date and time from sample collection or sample receipt- Those holding 
time~ expressed in hours are calculated in the AlphaLlMS system. Those holding times expressed as days expire at 
midnight on the day of clI.piration. . 

PrepnrationfAnalyticalMethod VerifkaUon 
All procedures were performed as stated in the SOP. 
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Sample: DUudoDS 
None of Ihe samples analyzr:n in this SOQ required dilution. 

Miscellaneous Information: 

Nonconformance (NCR) DocurMntation 
No nonconformance report (NCR) WIS generated for this SDG. 

Manua1"lnleentlons 
No manual integrations were n:quircd for any dati. file in this SDG. 

System CODDgurallon 

The laboratory utilizes I HP 6890 SeriC5 gas chromatograph and. HP 5973 Mass Sdective Detector. The 
configuration is equipped with the electronic PR:A\l1C conaol. All MS interfaces arc cllpiUu-y direct. 

Chromato&rapbic Columns 

Chromatographic separation of scmivo]atjle compo~t$ is 8cct1mptishcd through analysis on ODe or more oC the 
following columns (all with dimensions of 30 meters x 0.25 millimeters ID and 0.25 micron film except J&.W DB· 
,sMS2 wruch is·25 meters It 0.20 mm m and 0.33 micron film): 

CONmn m 

,"-w 

J&WDB-SMS 

Alliech 

lIP 

Phcnonl!ncx 

J&WDB·SMS2 

lnstrument Confieuration 

Column Description 

DB-S.62.5(S% Phonyl)-mothylpolysjloXine 
tldtntificd by a. DB-S.625 ~gnatlOD on quall!itAlion 
reports and recOllstructed ion chromatograms) 

Similar 10 the J&W DB-5.625 with low bleed 
ch8l"Jcteristics (identified bX a DB-5MS designalion) 

EC-5 (SE-S4) S% Phenyl. 95% Mcthylpotysi.loxane 
(identHled by a HP·!IMS dcsignati<r.l) 

JIP-SMS ,5" PhcnylmethyWloxane (idenli{ied by a 
HP-SMS designation) 

ZB·5 S'l1 Phenyl PolysHoune (identified by n ZB-S 
designation) 

Similar to theI&W DB-S.61.5 .... ith low bleed 
charaClerlsW;s (identified by 1\ DB~S2 

designation) 

The samples leported in this SDG were analyzed on one or more orche !ollowinj instrument sys~ms. Instrument 
aysrems are refcrtDC~ in the raw dall and individual form headers by t1le Insrrument to desigDations listed below: 

Instrument ID System Con6guraUon Cbromatognlphic Column 

'Ism HP689MIP5973 DB-5MS2 
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MSD4 

MSD5 

. MSD7 

MSD8 

Certlfleation SlalltlneQt 

HP689OiHP.5973 

HP6890111P5973 

HP\\890111P5973 

1IP68901HPS973 

DB~SMS2 

OB-SMSZ 

DB·5MS2 

.. Where the analytical method has been perlOl1l1ed under NEl.J\P certification, the analysis h.u met all of the 
requirements of (he NELAC sundlll"d Unless olherwlse noted In the I.nalytical case narrative. 

Review Validation: 

GEL requir~ all analytical data to be verifted by a qual ified dalJ n lidatOf. In adclition, all data designated for CLP 
Of CLP-like packaging will receive oil third Ie"o'el validation UP01'l completion of !he data padcngc. . . 

Dau: __ ,~·o~{~~~;/~o~·>-~ ______ --c 
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QCSummaa Rtoort Dau: Octobull,2002 
ClIfo t : Sandi. Natian-.l Labontorics Patt lof 4 

MS-<l7" 
P.O. 801 S800 
Albaquerqwe, Nr" Mnl.clI 

C OO\atl: .Pamela M. PuiBaD1 

Workordcn. """ 
~~~~ . NOM Sample Quo! QC llDi" RPD% REC .. ..... AnJQ nate Time 

Sn·Vll:ill l&GC'MS I'llCIeral 

,.,," .... " 
QC1xmol611 LCS 

1 .2.4 .Tticll~e 1670 1190 .u:Jk~ 12 (21%-91%) KOBI 1~21:20 

1.4-DieblOJobellUne 1670 10<0 " ... OS (2j'J>.8j%) 

1,4.5-Trichloropbcnol 3330 2790 ,"" 84 (42 .... 96") 
2,4,6-nielllomphenol 3330 2570 ,,., 17 (32~91~) 

2,4-Diuiuololuene 1670 1370 '1/k, 82 (50.- 109%) 
2-CllJoropllewl 3330 "70 ,,,., 74 (3l~BS%) 

4-OJoro-J-tnelhylphalol . 3330 21" ,,. . .. (34~91'$) 

oj..!'ii\rophen.oI 3310 2190 ,,,., 
" (22"128%) 

AeclllJlhlher.e 1670 '290 .gIk. " (399&·989&) 
Huo.;hlornbe:rotene HOD 1420 ' M 8S (41'i&-IOS'Jl>J 
Hc.xac:hlombutadienft '610 1190 'M 72 (21'11·94'70) 
Hax~chloroethM~ 1670 1190 uyk, 72 (25%0·80'6) 
N·NitrosodipropylumillC ]670 '200 ,"" 72 (34%-~) 

Nitrobcn:zellC 1610 "'" ,"'" " (30%-&4'111) 
Pen~chlCltOpherJol 33" 197O ,"" " (21 '1>-1 09*) 

"""" JJJO 2290 ,,/kg .. (3l~S1"") 

""~ 1670 1130 '''''' " (37i;(,- 11~1 
m.p-~a 333O - "Ikt; 74 . (4:(1'11-83%) 
o-CrCIJoi 3)30 2240 ,,/kg 67 (34%46'*') 

.. ~.4,6-11: ibrOOll:lJi"o!:lloi 3330 mo ,"" " C23".1lI «» 
"·l·Aoorobipnenyl 1610 1100 ,""" 66 (21~- 1 04'A» 

-"'2- Fluon;lphllOOi lllO 24,. ,"'" 73 rn9b-93~) 

·"Nilrobenume-dS '1610 1090 ugfJL:g 66 (24%-97%0) 
··Phenol-d5 3330 2370 "". 71 (2291o-99r..) 
"·p-Tcrphcnyl-d14 '610 1100 ,gIk. 70 (JO'Ji.-133?&) 

QC1200l07670 MO 
1,2.4-Triehlorobenzene U NO ,"" 1002/02 20:59 
1.2-0i<:hlorobt!U.~ U NO ,"" 
1,3-Dil:b1afabc!U.CI1c U NO 'gIk, 
1,4-Dk:hlorobenzene U NO .""" ~,4,.5· TrichfDropMooi U NO ,gIk, 
2.4,6-Triehloroplleool " NO u~lkg 

2.4·Dichlorop/leflol U NO ' g/kJ 
2,4·0 imeLhylphenoi U NO , glkg 
2.4·Dinilrophcnol U NO u:/kg 
2.4.Dlnllro:olllena U NO ."", 
2.6-Dlnkr<Xlliuene U NO ,"'" 
2-01Ioron~c U NO ."" 2-Chlorophenol U NO '!'kg 
2-Mdhyl-'!,6.dinilsopblmOl U NO ,"'" 
2-M/:lllylnapbthalene U NO ,>", 
2-Nitrophcnol U . ND ,gIk, 
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QCSummary 
Workordtr: 67794 ~~of4 

P'n:aJI~ ' NO~ .. "~H S-~Ie """ 
····oc 1Iai. IU'D" Iq:!=." _ ....... .... Dill TIm • 

SlIII!.YcIloDIos.CCIMS Fedoral 
S.'" """ 
3.3'-Dichlornbenridint\ U NO ,gil<, 
4-BromopheayllRnYkther U NO ".,., 
4-CMoIO-3-rr.etbylphcnol U NO ' ... 
oKblonunflillCl U NO ' ... 
4 .. ClIIorophcnyJpbenyJotIw U NO .. UJlXI 
4-Nitrophmol' U ND ' ... , 
M_phthea= U NO .... 
"teDlIphtbylene U NO ..... 
A"""~ U NO "'" Bcll!o(a)1Wllhraoene U ND ,"'" 
Benzo(l)P)'fttIe " ND ' ... 
Benw(b)f1I1Of'1111baie U ND ,gil<, 
s-o(chllpet)'*w U NO ' ... , 
Bem.o(tJfllIOrllllbeDe U . NO ' ... 
BlftylbcnylpblhillLC U ND "... 
c.bomlo U ND .... 
OiryICl1I1: U NO ,.". 
Di-D-bulylpblballlc U NO ,"" 
Pi -lI-1Xty I!JhIha!ate U NO .... 
DibclWl(o.h);m1Jnecr,e U NO .... 
DibMzot\lnlll U NO ' ... 
Oieiby\ph\Nble U NO ".., 
DimethylphdllW U NO ".., 
Diphcon,.laminc U NO ".., 
FlUOfutheae U NO 'ilk, 
FlIl(ll'tue U ND ".,., 
Hc::xxtIlorobeiu.cnc U NO ' .... 
Hex.ktlbl'Obu\ad.ieoe U NO ,.". 
HCJlachklroc:,!c\opcDdic:!Je U NO ' .... 
He~d1}oroctha~ U NO "* Incleno(l.lJ·cd)p)'RDI:I U NO ' .... 
IscphC/tOM U NO "'" N.ffi I.rOIOd ipropylarriina U NO """ Ntpbth&knl U NO """ Ni~ U NO -'PelltJIcll10r0pheaol U· NO ' ... 
PhmiUltlmnc U NO """, 
"""" U NO """, ..,,~, U NO ".., 
bil('2.Q1.loroelhcuy)melhanc U NO -bis(2..ch10r0ethyll dhi:r U NO .... 
biS(2-O\J~I)tth« U NO -bis(2-ElhytheAyl)lhthillatc 1 84.1 'ilk, 
""p-01tfoJa u NO ' .... 
m-Nitroflnltine U NO ' ... , 
~"""" U NO """ o-Nitf'OMllino U NO ' ... 
ll-N ilfOanfline U NO ' ... 

~ 
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r~ .. 
s....i-Vohtilot-GCMS Fedora! 
8,,<11 l()4.42:3 

U2.4,6-Tnbrotooptw.oJ 
4 -2-fIuttObiphcayl 
··Z-Pluaophenol 
··Nitmbcn%encodS 
··Pt.=;, I...t5 
up-Tapllcnl'l-d14 

QCIXlO3076"/l 6rnlo4Oll MS 
1.2.4-Trichlorobcm.cuo 
l."·[)io;hlarobcnuno 
2,4," Trichloropllaol 
1,",6· Tricb loropne1lOl 
2, 4-DiIl.Kro!ll 1uel:I , 
l-CbloTOplleool 
'-Chloro.3-rnetlJy/pbeool 
4-Nilrophcnol 
ACelQlphiheot 
HIlm.lorobent.cne 
HenclILorobl.lladlcnc 
HeMCblototlt
N·Nilro$Odipro))1l.mine 
N"""""'~ 
PentnthlortJphcool ..... ,' 
Pyreoc 

• .-a
<><>ti01 

··1,4~. Tribmnophcllol 
... 2 -f1uoroblpbCl! , I 
··Z-F1oorophcllol 
•• Nitrubcuzcnoc-dj 

"p-T«pheDyl-dI4 
QCilOOlcn671 m~1.2 MSD 

1,2,4-Triehlorobe!l1elle 
1.4-DJcII~ 

2. 4.,S-T, iehlofOl)hellOl 
2.4,6-Tlicbloropbeuo1 
2,4-Dioilrotoluene 
l -Cll\orophenol 
4-0I10r0-3-melhytpbeIlOJ 
<4-Nittopb....ol 
A~pI\thene 

Huttchiorobc!l.lCllll 
HeUl:hlorobIIWliue 
HcxochlorocthlllC 
,,--Ni ll"O$Odi P l'OpylllfllllD 
Nilll'lbcnzclle 
Pr:nt:lt:h\orophellOl 

"31) 
16;0 

.3330 
1610 
3330 
1610 

1610 
16,. 
3J'" "'. 1670 
3330 
3330 
"30 
J610 
1670 
",. ",. 16,. 
"10 
JJ3D 
3330 
1670 
,",0 

",. 
3J3I) 
1670 
3JJO 
1670 
33'" 
1670 

"70 
1670 
"'0 

' ~330 

1610 

'330 
3330 

,,'" 
'''0 
'67' 
1610 
1670 
1670 
1670 
3330 

u 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

QCSummary 

ND 
NO 
NO 
NO 
NO 
NIl 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

'" NO 
NO 

2010 
1140 
"20 
1180 
2310 
1lI0 

''''' 1180 
1730 
lMO 
1270 

"'" "'" "'" .,2AO 
1310 

.mo 
' 220 
12'0 
1190 , "'" 
'340 
97J 

"" 2330 

"'" II'" 
"50 
116" 
.S40 
1010 

"'" 1170 ' 

'97' 
"'" 138' 

. "'" 
l!30 
2060 

1320 

I"" 
123' 
1170 
127' 
1220 . 
17.30 

hilt 3014 

\,1$ RPD% REC~ ' Raye .bIn Dlle 11mt 

,,,.. 
' .... .... .... 
'elk, 
·eIk. 
'elk. 
' .... 
' ... .... ."", ."", ."". ..... ..... 
'elk, ."". ""', ...... 
""'. ""', ."", ."", 
u:lkc 
',Ii<J 
.".. .... .... 

. Irt .... ,.., .... ,elk, ..... .... .... 
' ... .... ..... ."" 

, 
• 
7 , 
2 

II 

" 7 
13 , , , 
3 , 

60 

'" 76 
71 .. 
73 

73 
71 

" 73 
76 
78 .. 
" 74 

" 71 

" " " " 70 
50 
n 
70 

" " 79 
70 
76 

" 
" 70 .. ,. 
" 7' 
" " 79 .. 
" 70. 
7. 
73 
5i 

(2J"' IIl'ii» 
('l I"'I!M'h) 

(22 .... 93"') 
(2A~97tj!,) 

. (22'lo-99'i&) 
(3O'J>.13)'i'>J 

(321lo-117li(.) 
(13*-101'11) 
(13"lJ4'i) 
(2(Yji.l26'1» 
(15q,..1l4'i1l1 

( 18910·106 ... ) 

(34"· II Mo) 
( 11'l11·104"') 
(2.6~·llMo) 

(23'1\-.111"') 
(21".1G4'J,) 
(22*-93"') 
(24"'-91'1» 
(22~9':it» 

(~- IJ3~) 

(QtI,..31r.l) 

(CH&-36~) 

(0 ..... 31',\) 
(O'Jb.349b) 
(~J4"') 
(,",-35"") 
(09&-33"') 

(0'1:-29") 

1 0I02I02 22:00 

1~22:2.l 
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QCSummary 
Workordu: . ".., Pq,4ol4 

PaI1lUlIIIX'_ .. .. NO'i.{ Sample Qu.J .. ac 0". ~'; REC'lt ..... A~ . D ... ,..~. 

S .. I-V~-GCJNSFe4enJ .... ""'" 
""MI "JO U NIl "'" ,""', 3 72 (8-J7~) 

""~ 1070 Il2 Jl40 ,"" J8 61 ~J9~) .... """', "JO u ..." "'" 
..,.. 1 77 

"""""" 3"" 0 NIl 24" ' ,"" , 72 
"~4,6· Tribnlmophono! 3330 "'" """ " C23" - 1111J,) 

u2-Fluoroblpbcnyl 1670 "60 ,""', ,. (2Ito. I04%) 
u2·FhUltopheroi "30 "" """, " (2l~'I» 

• 'NilJObenlCr.c.-d:S "70 "'" """" 
69 (24 .... 97~) 

··PheIlQ)-cL5 "'. 2M0 ,""', " (22~'l» 

··poTerpbenyl-dI4 1670 1150 ,"'" 69 (3(Jtjb. l l3'A.) 

""'" R.ER iJ ~i;U.llI~ It !he 9.5'1> C'Olfideaco level (2..sip'.) . 
The Qualifiers 10 lhb report arc ddlnelIu fol\o'iVl: .. 

•• 
Rccovt:l')' or '!ioRPD DOl wiLhilllCceplllWe Umit,lUIdIor spite !UI1OUI\l tIOI eompltibk with me ...... ple or1hc duplil:lUe RPD'r.c 1101 applit&ble ""MO' 

fndil:aJol anal)"" il;1 Il,IQ1;Ipte coropouod . '. H 

p 

U 
X 

X 

X 

The I!II.\)'U: was fOUJld in the blank Ihovc die dredJ.e MDt.. 

H61di1ll time W1IS excfledlcl 
EstinlJllcd value. the an.lYIe tonoencrotiOD fell above Ihe dtLctlvc MDL IOII.d bdow Ihe dfeaise.PQL 

n. fCspcllLlC bdweca llIe eontirmation collUM JudtIJe primary c:oI.umn is >4O%D 

The. ua~ "'. al1Alyted rot but llotdelOCtcd. bf:low\lUa C(1I:cmIn.UoD. Foe Oqmic aDd Jnorp.rUc _/Wyles the n:::sult b less Ilwlthe etreaJvc MOL.. 1 

P"' ...... p1i .... ""i" ......... lh.t.lllxl.lIlly ll! 11Il0l pre:scm. f'kIu:e _nanulve for lurtbcz:iatClnl:lAtiou. 

Prtsumpllve tyldcnce th~ the a!l.:!Iyle Is nal ~L P\eGJe: tee f.AmllJve for I'IIrthcr Infrom.liotl. 

UUCtlWIl i6ct\lificllion tot JamIl'lll5PCtUOlCOp)'. 

NtA indicates I~" tpiko, recovery limits do POI appl)' wba:! s:arnpleQ0J)CC4lralioll cxceods Jpil:econc. by Do Caaor of 4 or more. 
"The Relatiye P=l Oiffcrcncc (RPO) oblllined frOm tho 'ample duplicate (CUP) Is ,vrJuatcd IIl. IUI the x:u:~ c:rill:rl. wMn the JoZmPle is I1'cater Ihlll 

flYC dmq (,X)lne CODLratl ft(juued delCdion limil eRL). In cue, whtreeithor!he wnpleor duplicale yaille is leu l'han S>C1bc: RL. II collltOlllmit or +/. 
!he RL is us.ed 10 evalullC dlt CUP ~su lt. . 
For PS, PSD. aod SOILT J"e.S1I11I, tho ",. laA lil. led _. Ihc melUl.lfed ~nol filial emcemrat.i0lll. 

Where ttK: lnalytical method has been perfO!Tl'lt:d under NELAP cenification, the analysis his mel all (If the 
requirements of the NEUe Sllnd lNl unless quallfiro on the QC Summary •. 
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QC SU1l1IDlIl"Y RC1")tt Dal81 Ottobu 21, 200l 
Client: Sandia l'Oat101lalLaboratories Page lof " 

MS-01 .. 
P.o. BOll: S!l(JO 

A11JuqUB1j~ New Mextco 
Conlacl: Pamela M. PuiSSaDI: 

Wod:ordn: ''7798 

Plmtlll.lDe NOM Slmpk QuI QC u,," RPD .. REC" Rage 'W' Dale Tim. 
SaaI.Vol~tS FedtnJ 
'~h . ""'" 

QCllOO308141 LCS 
Pyridil'le 50.0 19.4 ,.,r. 19 KGB I I Q(OIJOl 22: 14 

1.2.4-Trichlorobmzene 50.0 . 36;3 'fIL " (53"·104')\) 
1,4.Di~~ "'.0 "A ,.,r. 7, (411£.102%) 

2.4j.TridlIOJOphenol )00 9.'5.3 ,.,r. " (67'1&-10691» 
2.4.6-1'Iic:hloropbcnoJ )00 91.8 oQL " (4S'lo-111li» 
1,4-DlnltrolOluooe >0.0 42.7 'fIL " (l~'ilI-121%) 

l-Oi101'<lphenol )00 71.7 'fIL n (47'1t-87'l» 
4-Clilorc·]-mclllyJphenol )00 88.6 'oiL " (.S 1 .. 100'l» 
4-NitropblUoi )00 23A ,.". ". . (10""5") 
Ace.1LIptnhoM :10.0 44' oQL .. (63'11·IIIC1o) 

"CllI.vcb1oruben~ 50.0 47.1 "". " (67'i1&-1 1441» 
He.u.cI:lIorobul:ldieac 50.0 ~!I.1 'fIL 70 (449!1o~ 106'l» 

Hexachlnroath:!lle SO.O ". ,"'- 7l (.4"~-91") 
N·NiuosodJpropylamlne 50.0 m ,"'- " (52%-1111'1» 
Nitrobclll:CllCl '"0 35.1 ,"'- 70 (49%-110%) 
f'etl\4Chloropl'lenol )00 62.2 . ,"'- 62 (31'. -1 1011» 

Pll<:ucl 100 · 2S.0 ,"'- " 11691>-44,,) 
i»ocene .'50.0 )6.4 ,"'- 73 (68'ib-U7'l» 
m,p-Csacls 100 5H ,"'- 58 (43%-10091» 

""'=l 100 60,9 'fIL 6l 14,'!!l-S'''') 
·-1.4.6-Tribromopbeool 100 m 'dL " Cl1'h<1Z49i1) 
··l-F1~oroblpbel).yl SO.O 403 'ilL 81 (32'h-IO'J'lo) 
""l-F1uoroph.enOJ )00 40.3 'fIL 40 (13%-13%) 

""Nitrobeoune-d5 50.0 34,3 'NJ. " (33%-101'1&) 
··Pbenol-d!5 100 26.5 ugiL 27 (I4~·66Cft,) 

up-TCrJlhcnyl-d14 "'.0 31.9 'fIL 76 (36%--130%) 
QCllOOJtI8140 M' 

1,2,4-TriclllDfobelUene V ND 'fIL 10101102 14;57 
1.2-Dichl~nc U ND ,g<. 
1.3,Oiclllorobtn~ne U NO 'fIL 
1.4-Dicblorob;nune U ND ,,,L 
2,4S-TrlchJorophenol U ND ,"'-
2,4,6--Tr\chlorophalol U ND ..... 
1,4. DichlorophellOl U NO "". 
2,4-Dimdhylphcnol U NO ,"'-
1,4-Dirrltropbcnol U NO "IL 
2,4-Din.iuolDl~ U NO .iIL 
l,6·Dinllrotoluenc U NO oQL 
2--Otloro~lIphlha1ene U ND "", 
J-Oiloropbtool U ND ,"'-
2·Meth~1"",6-dlnitmpbOllOl U · ND ,"'-
l-Mctllylnaplltlla.lcne U ND ,"'-, 
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· OCSummar! 
..... orkOl'der. .".. hae J Df4 

~..w.a.;. N~1. $!rule <l!!!L .. 'Oc "". ~~ R£C~ 
R_ ..., Do~ .t~~ 

Se",;'Vol.tQ~CIMS ~-'cn1 

,*b , ... " 
p-Nllroa1\l11nt U NO ..... 

"2,4,6· Tribromophcnol '00 S4.' 'oiL " (27'1>·126'1» 
··2-Fluorobipbonyl lIl. 34.3 .&fl. " (32'1>-109'1» 
nl-PluOf'09haaol '00 36,3 'oiL 36 (J)'Jf,-73*'l 
• tNitrobenu~' SO.O 31., 'oiL .. (33'1>· 107'1» 
HPhnol-dS . ' 00 21.1 . .,. Zl (JoC'J.....6/5"") 
&Op-TCfPh~"d14 "0 33.7 ,... 67 (36~- I 30'l» 

QCllOOJOI146 on .... '" Pyrldillc '00 0.00 "... 100001J0:2 17:02 
1.2, .... Triehiol'Oberl%.ane ' 00 U NO 73., "'" 74 (44'11.102'1» 
1.4-DIchIoro~ '00 U NO 68.1 ,.,. 

" (q"-93'1» 
2,4,j. Trichloropheool 700 U Nt> m . .,. .. 
2,4,6-TriIObIoropbcooJ 200 U NO '74 ,.,. 

" 1,4-Di NIfOIOtue'ne '00 U NO . 773 .... n (439&· 120 ... ) 
2-QlIoropIlenoI 200 U NO ,,, ,.,- n (3~·98'j(,1 

4.QUoro..3-methylpbeool 200 U NO '67 ,.,. .. (409lo-101") 
4·Nltfq)llMol 200 U NO ." . .,. " . ( 16'l11-7!'JI) 
At£llapill.bene '1lIl U NO . ., ' ... .. (3~177'li) 

H.eu:1ll0r0be0_ '00 U NO '03 '&fl. ' 03 
HelUlCb1~ 100 U NO 70.3 . ' ... 7<l 
HQ)(lII;h1onx:thaN: '00 U NO 72.' ' ... 72 
N-Nllt'MOdipropyllmine '00 U ,,, n. ,... 7B (44 .... 119'$) 
Nil\'ob$rut~e 100 U ,,, " .7 ' ... " PtllhChlorophmo\ 200 U NO 12' ' ... " (414'l>-IG4%) 

"""'" 200 U NO n., ,.,. 
" (I'~~) 

"- 100 U NO 81.0 .... 81 (29'KI-141.'iI» 
m.p-Cresols 200 U NO 127 ..... .. 
o·Cre.oI 200 U NO '" 'ell " ·"2,4,6· Tribrc:ncpheDOI 200 OS. '62 .... 81 (2N- I26\l.) 

""2·F1lo1Orobipt.tI\.)'1 '00 '9.6 76.B .... n (3Z'i'· 109'iL) 
*'"2-Pluorophenol 200 28.' '01 ,"'- " (13'1>-73~) 
··Nibober\u.Qe-d5 ' 00 ". 64' 'WL " ('3'3'1:. 10'1'i1) 
uf'lIeno}·dj "" 16.9 80.9 ,.,. 

" (14"'-<i6!lb) 
up-Terpheuyl-d14 100 36.0 BOA "I!. 

., C36".1]0CJi) 
QCl200J0814' """" MSI1 

PyrIdine '00 0.00 ,.,. 100 1102 17;22 
l.2.4·1'l1chIorobenzene '00 U NO -71.3 .... , ,., (0"l>-2O%) 
1.4·Dichtorobepzent ' 00 U NO 7).) 'ell , 13 (O'I>-20'Io) 
2.4.)-Tric:tllaropllenol 200 U NO ,.. ,.,- " '02 
2.4.6-TriOUaropbmol 200 U NO '" .... • 94 
l ,4.oinitrocolllCfWl '00 U ." 842 .... , .. (09b·16'1o) 

'""""" ..... ' 200 U NO ,,, . .,. 0 "" (()'l,·15<J&) 
4-0U0r0-l·mahyJpher»1 200 U NO '8l ,... • ., (0'J0.15'lo) 
4-NkJ'oplwu:ll "" U · ND 19.' .... 22 '" (()'l,·2S~) 

""""" ..... '00 U NO ", .... lD " (0':I..14$) 
He:uclUorob~UIIt '00 U NO ,m ,.,. , ,m 
HcuthlcrolNl8dime '00 U NO ". 'WL • " Hc:xxh~ '00 U ,,, 'M 'ell , n 
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• 
QCSUmmary 

w .... """" "". Pace 40r 4 

PlnIlD.mc NOM S~pl; ' Qo~ .oc u ... RPl?% "REef, .. ..,. _t D!-.~ Tnt 
~;·volItfl&.CCIMS Focl&nl ..... _t 

N-NiLJOSOdipropybmloc: tOO U NO 115.S ' .... to .. (0'I0-~) 

Ni~ 100 u. NO . 15.1 'oiL 10 T< 
hlllKhkxophcnol lOO U NO '" ' .... • .. (o..-I7~) 

Phenol lOO U ND III ' .... 7 " (~29Cjf,) 

,.",.. 100 U NO 7.' ' .... J3 71 (0'10-30") 

m".o."'" lOO U NO '" ' .... 13 72 
~C"'OI lOll U NO 140 ..... I 70 

• -1,4,6· TrilxolD()filellOl lOll 55.6 t" ..... " (21""· 126") 
uZ-R.-nbiphM}'1 100 "' .• 83.0 ,..,. IJ (32.-1011") 
• "1· A\IOI1:Ipbqw)1 lOll ".7 101 • ' .... S< ( 1)'1>-13'1» 
··Nilroben~S tOO "'. 68.6 ' &iL .. (33"·1010j(,) 
" 'Phcnol-dS lOO 16.9 H4.1 ' .... ., (I<4~) 
·~p-Taplu:II}'I ·d.14 tOO 36.0 70.5 ,..,. 71 (36~·I30") 

Notes: 
RER is cLlcubacd Illhe 9"~ ool1f1duet le'ltl (2'$;,",,"). 
~ Qualifil:l"l ill rbb >:qIOr'I aredcfinod.a folio.....,: 

bo:owry Of 'lfoRl'D not lI'ilhin .tcepWJee limits &Cd/or spike amount ncM c.omjW.itJe wi'otllflo wnpIc or die duplkatc RPD', IIf't UOI "'Piicabl, .. 1lcn!. ~ 

•• ·Jndicates malyle lsi rarrople eompo!:nd. 

B The ~~tt .... U fOJW in tho blanll. abowe the e(f(C!lvc MOL. 

H H.oldlna lin:Ic Wll$ ~ 

I!5Umaled VJI1~, \he ,n,lyle CQlltcnlntioa Cdl above !he cffOflivt MOL AAd below tha dfcct i.cPQL 

P TtIc rtr.pOII'C bc\weeD 1M ~olll'lrmillloa 0;:0'''''''' ~ !h" ''''''iI1I111Y ~-01",,1U i , ;.4O .... D 

U 'The iUlll~18 WU -.I)'zcd forbul.IIIU dm<;ied below Ibis OO\lCenlf.tWa. For Iigauic aDd hlcx,.Dic aBllyte5 the mull ;$ less th.,.\he dfeetiwe)fJ)L.. 

X ~we erldtt.et IMt the &II&J}'t4 is I"lOl ptt::$Q1l p\e:ast; see n=rnLlve rar I'w1b« io:f~lIon. 

X ~iwe~lIi~tth:;lUIa1yL!:is not prC$CII1. Pkase _narnUnforf~IDfromttloo. 

X UllCefUin i4J1.i.fie~tioD for &1I1TIIN.~J' 

NlA indi<:.~ Il\III. spike reco~ery l:milsdo DOI.appI)' " .. hen· samP~ C01lCCIJUWion·~ spike CODe:. by . £ackJr or 4 or morc . 
... n.e RclatJve "'!"tenl Diffe,e ~c~ (RJ>D) obl4lncd liom Iht saropIc dupliCltc (DUp) i5 ,~a1ua:ed Il£I.lnst the au:epIeDCe c,lIeN wilen tt.e ilJnplti II ~rdwl 

fiYC limeS (5X) thcoonlr.xt ~ldn:d IkleaJoo limit (RL). lfl c.asu lII'fIere cl!hct the mnplc (a d~pUeaLt yaluc is less Ilal':l:lX the R~ il control limil of +I. 
the IlL 11 uscd 10 enlualrllhe DUP ren11. 
For PS, PSD, and SDILT feSQ.!G, Iha vduos listed .-elk fIlC'IS'Ired amou~. 1IOl fillll1 oollUftlrlllo . .. 

When: the ilIlllytical method bas been pei-rormed undc:r NF.I..AP cenUiC&lion. the analysts hl$ me:t al l of the 
n:quiI"cmenu of the N"El,.AC standard WI len qualified an Lhe QC Sammary. 
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IIPLC Narrative 
SlUldia National Labs (SNLS) 

SDG67794 

Method! Analysis J.nfOrmatioD 

Procedure: 

Analytical Method: 

Nllroaromatlcs and Nltramln .. by High Performance Liquid 
Cbroruatograpby (HPLC) 

SW846 8330 

Prep Method: . SW846 8330 PREP 

Analytical Batch 
Number: 

Prep Batch Nwnber: 

Sample AnaJysJs 

204696 

204695 

The following samples were analyzed using the ana1ytica1 protocol as established in SW846 
8330: 

SamplelD QientID 

67794012 059903-002 

67794013 0599Q4..()()2 

67794014 059905'()()2 

67794015 059906'()()2 

67794016 059907'()()2 

. 67794017 05990S'()()2 
.. 

6779401S 059910'()()) 

67794019 059912-002 

67794020 059913.()()2 

6779402J 059914-002 

Page 1 of4 
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67794022 

1200308210 

1200308211 

1200308212 

1200308213 

System Configuration 

059915-002 

XBLKOI (Blank) 

, XBLKOILCS (Laboratory Control Sample) 

059903-OOZMS (Matrix Spike) 

059903-002MsD (Matrix' Spike Duplicate) 

The ]aboratory utilizes a high performance liquid chromatography (HPLC) instrument 
configuration for explosives analyses. The chromatographic hardware system consists of an HP 
Model 1050 IIPLC or lIP Mode) 1100 HPLC with prograinmable gramen! pumping and a 100 uJ 
loop injector for the primary system and a 100 ulloop·injector for the conf1!D1ation system. The 
IIPLC 1050 is coupled to a lIP Mode) G\306A Diode Array UV detector, and the HPLC 1100 is 
coupled to a HP'Model G1315A Diode Array UV detector which monitor absorbance at the 
follOwing five wavelengths: I) 214 om; 2) 224 nm; 3) 235 nm; '4) 254 nm; 5) 264 run. 

The primary HPLC system is usually ideotified wilh either a designation ofHPLC ##2. or hl'1cb 
in the raw data printouts. The confmnation HPLC system is usually identified with 8 designation 
of HPLC #1. or hplca in the raw data printouts. The liP 1100 HPLC'system is identified as 
HPLC #3, orhplcc in the raw data printouts. The HP 1100HPLC has a Column Switching Valvc 
which enables this system to be used for primary analysis or confirmation ana1ysis. 

Chronuitographl< CoJwnns 

ChromatographiC separation of nitroaromatic and nitramine components is accomplished through 
analysis o[1 .the following reversed phase columns: 

HP: Hypersil BDS-C18. 250 nun x 4 mm O.D. containing 5 um particle. size. 

Confirmation of nitroaromatic and nitramine components. initially identified on one of the above 
columns. is accomplished.through analys.l8 on the following column: 

PH: Develosil CN-UG5-S, 250 mm x 4.6 rom I.D. 

The primary column is used for quantitation while the confirmation column is for qualitative 
purposes only. 

Page 2 of 4 
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rrepara'tlonJAnaly.lcaJ Method Verification 

Procedures for preparation, analysis, and reporting of analytical data are documented by General 
Engineering Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP). 

Calibratiop Information 

Initial Calibration ' 
All initial calibration requirements haye been met for this SDG. 

CCV RoqUire-Dts 
All calibration verification standard(s) (CVS. ~CV or CCV)requireme.nts have been met for tltis 
SOO: . 

Quality Control roC) Information 

Surrogate Recoveries 
AU the surrogate recoveries were within the established acceptance criteria for this SDG. 

B1ank. Acceptance 
The bJank(s) analyzed with this SOO met me established acceptance criteria. 

LCS Recovery Statement 
All the LCS spike recoveries for this SDa were within the established acceptance limits. 

QC Sample Dc:oignation 
The following sample was used for matrix spike analysis: 
05990J.()02 (059903-002). 

MS Recovery Statemeot 
AU the matrix spike recoveries were within the established accepumce Umits. 

MSD Recovery Statement 
The macrix spike duplicate recoveries were within the established acceptance limits. 

MSIMSD RPD Statement 
The reJative percenc differences (RPD) between the MS and MSD were within the required 
acceptance limits. 

Technical Information 

Holding Time Specifications 
All samples in this SDG met the specified holding time requirements. GEL assigns bolding times 

. based on the associated methodology that assigns the date and time fronl sample collection or 
sample receipt. Those holding ti~s expressed in hours are calculated in the AJphaLIMS system, 

Page 3 of4 
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• Those holding times expressed as days expire at midnigbt on the day of expiration. 

Preparation/Analytical Method Verification 
Al~ procedures were performed as stated in the SOP . . 

SampJe Dilutions 
None.of the samples in this SDG required dilutions. 

Miscellaneous Information 

Nonconformance '(NCR) Dor:umentadon 
No nonco~ormance report (NCR) has been generated for ~is SDG. 

ManuallntegratioWi 
Sorm: initial calibration standards, continuing calibration standards, andlor samples required 
manual integrations due to software limitations. 

Additional Comments . 
The Form 8 uses the retention time of the surrogate as a measure of how close the retention time 
of the samples ~d QC are to a standard component. The Instrument Blank does not contain the 
surrogate. 

Confmnation analysis was performed on some of the samples in this batch. The values reported 
3rc from the primary - an~lysis. The confirmation analysis is used for qualitative purposes only. 

The samples were concentrated pri'or to analysis to achieve the required detection limit. 

The following apalytes coelute on the cyano column: a.) 2,4,6-Trinitrotoluene • 
. 2.4-Dinitrotoluene. and 2.6-Dinitrotoluenc b.) 1.3.S-Trinitrotoluene and 1.3-Dinitrobenzcne c.) 
m-Nitrotoluene, p-Nittotoluene and o-Nitrotoluene. As a result some of these analytes may be 
flagged. with a P qualifier. The caelution from the eYMa column should be considered and the 
values as suspect to the. sample. 

Ce;rtification Statement 

.. Where the analyti~ai method has been perlOImed underNELAP certification, the analysis has 
met all of the requirements of the NELAC standard unless otherwise noted in the analytical case 
narrative. 

Review Validation: . 

GEL requires all analytical data to be verified by a qualified data ·validator. In addition. all data 
. designated {ar CLP or CLP. like packaging \ViII receive a third level validation upon completion 
·of the data package, 

Reviewe" ~a ~-tC... '»8te:,--,"",,19 4",'2",1 ;(,-"''''--''"'--____ _ 
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HPLC Narrative 
Sandia National Lab. (SNLS) 

SDG 67794-1 

MethodlAnah .. sls Information 

ProcedUre: 

AnalYtical Method: 

fup Method: 

Analytical Batch 
Number. 

fup Batch Number: 

Sample AnaLysis 

Nitroaromatics and NLtramJnes by High Performance Liquid 
CJtromatogra~l\y (HPLC) 

SW846 8330 

SW846 8330 PREP 

205512 . 

205511 

The following samples were analyzed llSing the analytical protocol as established in SW846 
8330: 

Sample ID 

67798007 . 

1200310005 

1200310006 

1200310007 

System Configuration 

CUentlD 

05992&004 

XBLKOI (Blank) 205511 

XBLK01LCS (Laboratory Control Sample) . 

059926-004MS (Matrix Spike) 

The laboratory utilius a high petfOtmance liqUid chromatography (HPLC) instrument 
configuration fOl explosives analyses. The chromaIographic hardware system consists of an HP . 
Model 1050 IIPLC or lIP Model 1100 IIPLC with programmable gradient pUlOJ1ing and a 100 ul 
loop injector for the primary system and a 100 ulloop injector for the conflIlllation system. The 
HPLC 1050 is coupled to a lIP Model G!306A Diode Array UV detector, and the HPLC 1100 is 
coupled to a HP Model G131SA Diode Array UV detector which monitor absorbance at the 
following five wavelengths: 1) 214 nm; 2) 224 run; 3) 235 nm; 4) 254 nm; 5) 264 nln. 
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The primary HPLe system is usually identified with either a designation of HPLC #2. or hplcb 
in the raw data printouts. The confirmation HPLC system is usually identified with a designation 
of HPLC #1, or hplca in the raw data printouts. The HP 1100 HPLC system is identified as 
HPLC #3, or hploc in the Taw data printouts. The HP 1100 HPLC has a Colwno Switching Valve 
which enables this system to be ~ed fur primacy analysis or confinnation analysis. 

Chromatographic C<>lwnns 

Chromatographic separation of nitroaromatic and nitramine components is accomplished through 
analysis on the following reversed phase columns: 

lIP: Hypersil BDS-CI8, 250 mm. 4 mm 0.0. containing 5 urn particle size. 

Confinnation of nitroaromatic and nitramine components. initially identified on one of the above 
columns, is accomplished through analysis on the following column: . 

PH: DcveJosil CN-UGS-S, 250 nun. 4.6 mm 1.0 . 

The primary column is used for quantitalion while the confirmation column is for qualitative 
putpOses only. 

Preparation/Analytical Method Verlncatlon 

Procedures"for preparation, analysis, and reporting of analyticaJ data are documented by General 
Engineering Laborutories, Inc. (GEL) as Standard Operating Procedures (SOP). 

Calibration InfonnatioD 

Initial Calibration .' 
All initial calibra~lon requirements have been met for this SOO. 

CCV Requirements . 
An calibration verification standard(s) (CVS, ICV or CCV)requirements have been m~ for this 
SDG. 

Quality Control roC) Inrormation 

Surrogate R«overles , 
All tI1e surrogate recoveries were within the established acceptance criteria for this SDG. 

Blank Acctptance 
The hlank(s) analyz.ed with this SDG met the established acceptance criteria. 

Page 2 of 4 
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LCS Reco1'ery Statement 
Not al J the reqwred spiking anaJytes were within the acceptance limits in the laboratory conuol 
sample (LCS). Several spildng compounds were not within the acceptance limjts, Please see 
nonconformance rep~rt 6088. 

QC Sample Designation 
The following sample analyzed with this SOO was chosen for matrix spike analysis: 
67798D07 (OS9926·004). 

MS Recove['y Statement 
. All the matrix' spike recoveries were within the establiShed acceptance limits, 

MSD Recovery Statement 
There was only enough sampJe provided for one matrix spike. 

Technical Joformat]on 

Holding Time Specifications 
All samples in Lhis soq met the specified holding time requirements. GEL assigns holding times 
based on the assodaced methodology that assigns the date and time from sample collection or 
sample receipt. Those holding times exp~ssed in hours are calculated in the AlphaLIMS system, 
Those holding times expressed as days expire at midnight on the day of expiration. GEL assigns 
holding times based on the associated methodology that assigns the date and time from sample 
collection or. sample receipt. 

Preparation/Analytical Method Verjflation 
All procedures were performed as stated in the SOP. 

Sample Dilutloos 
None of the samples in this SOG required. dilutions. 

Mlscellaneous Infoxmation 

NODconformance (NCR) Documentation 
N onconfonnaoce repon 6088 was generated for lhis SDG. 

Not an the required spiking analytes were within the acceptance limits in the laboratory control 
sample (LCS). Several spiking compounds were not within the acceptance limits. PleaSe see 
nonconformance report 6088. 

Manual Intogratlons . 
Some initial calibration standards, continuing calibration staodard"l, and/or samples required 
manual integrations due to software limitations. 

Additional Comments 
The samples were concentrated prior to analysis to achie\'e the required detection limit. 
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Sample 67798007 (059926-004) had 'a resporue for some [uget analytes whose concentration 
greatly differed between the primary imd confirmation analysis (greater than 40% difference). 
Because both columns or detectors indicated an acceptable peak: in the appropriate retention time 
window for these-analyLes, the analytes arc reportcd. as positive results. Due to the high percent 
difference between lhe two columns', iris indicated as such on the appropriate Form I with a P 
Qualifier. Those analytes reported with a percent difference greater than 40% but less than 70% 
are qualified as presumptive evidence of the presence of the material. Analytes reported with a 
percent differe.nce greater than 70% should be considered undetected. , 

TIle Form 8 \Jses "the retention tfme of the surrogate as a measure of how close the retention time 
of the sample.s and QC are to a standard componenL The Instrument ,Blank does not contain the 
surrogate. 

Confumation analysis was performed on some of the samples in this batch. The values reported 
are from the primary 'analysis., The confinnation anilJysis is used for qualitative purposes only, 

The following analytes coelute on the cyano colwnn: s.) 2.4.6-Trinittotoluene. 
2,4-Dinitrotoluene, and 2,6-Dinitrotoluene b.) l,3.5-Trinitrotoluene and 1.3-Dinitrobenzcne c.) 
m-Nitrotoluene, p-Nill'Otoluene and,o-Nitrotoluene. As a result some of these analytes may be 
flagged with a P qualifier. The coelution from the cymo column should be considered and the 
values as ,suspect to th~ sample. ' 

Certincation Statement 

* Where the analytical method'has been perfonned under NELAP'certification. the analysis has 
met all of the requirements of the NELAC standard unless otherwise noted in the analytical case 
narrative. 

Review Validation': 

GEL requires all analytical data to be verified by a qualified data validator.1n addition, all data 
designat~ for CLP or CLP-like packaging wHl receive a third level validation upon completion 
of the -data package. 

Reviewer:~ ~< Date:'--Llp~.d,r£lLI.Z:!oz.~ ____ _ 
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QCSummarl: Ralort Date: ()rdobu %1. 1002 
Client; Saltdla Na~ I,.abontoriel hplnft 

M&<>7" 
'.0. Bcu saoo 
Alhqv.erque, New Multo 

Coalaa: PatlWa M. Plabsaat 

WOTkonkr: ..".. -_ ..... -
S~:.QUai" OC RPD~ ru:~'~ .... nate 1'lme r:,~ _. NOM l,}p1y ,Itaoae ..... 

HPLC Eliplolh1S F....,.. 

""'. , ... " 
QCI )XlJ(l!1lI LCS 

\,3,s.Trinltrobmuao. .00 790 ..,.. " (77%-124'11) Jew 10107102 U:14 
lA,6-TriIIi traln)1I rile '00 '" ,"', 102 (80%-12O'Lj 

lA·DillllrolO"'nc . • 00 '" ""', " nn.-lllllo) 
l,6-DlnltrolOluno 100 '" . .... " (74~-tl t'-') 

2-ArnIn0-4,6-4iniltOloillbl\e .00 III ' ... 104 (8J".-J~\Io) 
"·Amino.-2,6-dinitrotolllt:m • 00 "I ' ... " (7",-I2J") 

"Ml< • 00 '4) ' ... 10' (84"'131'" 
Niu'obcllUflC SOO "-' ' ... " (7S9'.--I23'lo) 
RDX .... • JO ."" 10 • (8OI.-J23ifo) 
1'<",1 800 '" .... OS (65 ..... l24 .. ) 
I'I'I-lllnilftlbcMalc • 00 nB .... 97 m,..124'.1» 
lJI-NifJOCOil,llnl '00 '" ..... " (77'9lo-lI7l1o) 
o-NictoIoll1alla BOO 723 ..... 90 (7S ..... 119'1o) 
p-NiIrOtOQone SOIl '" "'" " (1K-12 1'lo) 

<OIl lII4 .... " (7 1 .... 118910) ... 
u NO .... ItV07m W:3l 
U ND """ U NO """ 2.6-Dinitrotoluelle U NO .... 

2-Amin0--4,6-dinitrOQ)llWW U NO ,"" 
"-Amino-2,6-dinitrolDl\IeUe U ND ,"', 
I!.\!J( U ND ..", 
NiU'Obeucnc U ND .... 
RDX U NO .." .. 
Tetryl U NO ."" m-OioilrClbon"no U NO ."" m-NltrotolUl:.lle U ND ... , 
o-NilfOloluerle U NO ""'" p.NilrOtolue1l: U NO uJlk, 

·· I,l-dlnlll'Obcauru: <OIl m .... " {7 19&-flS'lol 
QCllOOJOI2tl 61~Jl MS 

I,J,S-TrillltJolMllUnt .00 U ND B36 ."" 104 (66'J&- JD'I» 10107102 1I :S6 
2,4,6-TriDilrOlOillru SOO · U ''0 .. , ."" I" (17'Jb-l32ib) 
2,4-DlnitmlOl_ 100 U . ." "-' ,"" IOJ (61"-134'-') 
2.6-DinltrocotliallCl SOO U ND '" ' ... ". (70'lIl-121 ~) 
l·AnlJn0-4~.ol\1e11O . 00 U NO .65 1,1,1\:, 108 (79'1.-124") 
4-Amino-2.6-dillitrololueat . 00 U NO SIB ... , 101 (71"-12:O'l:) 
HMX .00 U ND '" ."" 10' {7S'1&-138'.1;} 
NIcrobc!lu:1Io! "" U NO 78' .... " ~I~) RDX '00 U. ,." ." ,,1Iq: '0' (6t4-136'1:1 
Tell)\ .00 0 ND '" ' ... 81 (6S'5-13j'l) 
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QCSumman: 
Workonier: .,."" Fate lor 1. 

P-l£DIbaJne NO~. ...... !l.. .... QC U~ RPD~ RE;C"'_ Ran .. A~ Dalt Tu .. 
RPLC v.~plQSms Pod ... ~1 
,~, ""'" 
m-DioiU'Obenzene 800 U NO , .. ' ... 106 (15%-12.5'i6) 
m-Nitrololutll~ '00 U NO ,,. u:/k& 99 (739&-116%) 

o-Nitrololuene '00 U ND ,., ..... , 99 (68%-122%) 

p-Nilrotoluenc 800 U NO ,,. ugll:, 100 (6''l.-m:%) 

". , ,UinilJ'ObeDUI)C 400 ,,, ",. "". 101 (71"-1189&) 
QCl lOOJ082lJ """'12 MSD 

1 ,3,~-TrinitrobclUCDC .00 U ND ,., ' ... , 108 (oo:x,..~) HJI07102 12:38 
2.4,6-Trinitrotoluome 800 . u NO ,,. 

"'"" 6 112 (01.1'>-20%) 
2.4-DiD ilToto I DCI\O 800 U NO .66 ' ... , 108 «()q,...24'lo) 

2,6-DiniITOtolucnc 800 U ND 916 "", , 117 «()Ik.21"') 
. 2-Amlno-4,6--dinilrololue:oe '00 U NO 001 ...... 4 11' (O'ro-20'111) . 

4-Amillo,2,6-d.lnicroto1uenc 800 U NO ,,. 
"'"" 

, 10.> (0'i6-20%) 

HMX .00 U ND .,,, "", , 109 «()cI,...3S'1o) 
Niuobenune .00 U NO • 14 "" . 6 104 (0'*-2:1'!6) 
RDX .00 u . NO '71 "'"" 4 11. (0%-33"%) 
Tetryl .00 U NO 'SO "'"" II " (O$-3O'l» 

m-Dir.itroben%~n e 800 U NO 890 "'"" S II I (0iX>-23'l&) 
m·Nitrotoluetlc 800 U NO ." ""'. 6 106 «()ojt,..~) 

0- Nilrotol\IClle '00 U NO 83' ' ... , 104 (K-23,*,) 

p-Nit.rotoluellc lOll U NO 840 ' ... , 10.> (0%-22 .. ) 
•• , "2-dlnltrobenune , . '00 "9 411 ..... , IOJ (71%-118%) 

Notoli!: 
R.ER. i$ caloolalcd at (lie 9j'lo eorrli~ Itvet (2-sigM). 
TIleQualilic:rs ill ~ repollllfc defined 1$ follows: . 

• .. RIlCOVOry 0.- VPD "'" within >t~epl..'mcc limiu: 0l/IdI0( 'Pike amount not compatible with lhesample or che dnplie;t'c RPO's are nOl" 'lPp licthle wb«ed 

Indicues Inllyle Is a IWlOgilll! compound . 

B 

H 

The aDal)U WlIS fOllrui ill the blank: atxlvl: the eUtctlvo MDL. 

HoldlilJ lime .... exceedetl 

EJtiffill!ed value, the: IIDlllylc COllceIlu:lIionfeU ib!;we \be effective MOL aDd bclo", the dtccUvePQL 

P ~ Tupoa~ ber.,oeen the ~onfLrlTlUioo col~nm ~ Inc primJl)' QOJ\lDIli iii' >40%0 

U Tile rmalyte WlI9llnalyud for bllll'Ot detected below !his «meeo.traUoII. Por Orillllie and lnoraaiiie anal)'tc5tnc n::sult b l~s thll1 the effective MDL. 1 

X Presumptive cvidcI\CC r.bI.t!he anIlyt.e: is DOt presen(. Pleax let aan-ati"e for further infomulXm. 

X Prt:Jumptiw. evidence rbaI die anillyte is nat prullmt.PIe$c $ee narrldi"c forfunhn: infmmation. 

X UocertJIln idCDIII1cariOll rot tamJIla spearoscopy. 

N/A indiCBIf.S thll cspil<a ~overy limiu do DOt apply whl::ro 511.mJ.,(e CQ<lcentll.iOn ~ ipike cone. by a fllCWrof 4 (.JO" more.. 
1\ The Rtlauvc Pen:cnl Diffemtee (RPO) obtAined £.'"001 tI:u: saJ11ple duplieMe (DCJP11s evaluated against ~ &OeCptcnc:c cri1eria whC"D!he samplc is "~1IlCr than 

fi ... c time:t: (~) theccntT.I.ct requlfo::d dcl(eUon IImil (RL).111 ~ wbete ellhM" tbe ~c Qtdupliul(. valueis len than 5X Ihe R1.., I controL limit cf -tI-
the RL 1& 0$«1 to ev .. b,lllC" 1heDL'Pr&IliL 
For I'S, PSD, IIIDd SOn.Tresull$, Ih~ values li sted 8l"f: th8 IliBllurcd amooots, not fllill conce!Wlltioo,. 

whi!:Te lh~ anal}1ical m~thod has boen pefonned under NELAP c=ertificallon, the analysis hB3 met lill of the 
~quiremcnLS of the NELAC SWldtrd unless qJalified on me QC Summary . 
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QC SUl1IDUII'Y Reoort Dale: Odoba 21, 200Z """" , Saodla N.t1oul Labontories . Pace lot 1 .....,,, 
P.o. Bos S80CI 
Afb".Mnlac, Netr Me6e0 

eon"", Pamela M. PulIIaa.t 

WOfkorder. om. 
r~~'~ NOM Sample - QU.I "- -" 6c - --tim RPDfi - .~.!!. .. . .',11" "'", "" .. -IIPLC Dl'I~Te.I ,.e4tnl 
0 ... lO.5S I:l 

QCllOQ' IOOO6 l.CS 
1,3.5-TrinilJoberu:mc 1.04 0.991 . ,"'- .. (84"11~) ILW I Q/04I02 22: 13 
2,4,6·1'liDluttoluene ,.<» 1.01 ,"'- 97 (85<;\-110'£) 
Z, .... OInI!Jotolucru: 1.04 0.815 ,"'- " (789H1{)!Ib) 
2,6·DiaitrOtOl_ 1.04 0.8" ""- ., (7991>-110$0) 
2·Amino..of.6-dinitrotol .... oe 1.04 1.<1l ,"'- 99 ("171&.110*) 
4-ArnJno.l,6- 61 11111'Otol\l$no 1.04 . 0.199 ,"'- n (S99li-IIQII,) 
HMX U,. 1.01 "'" 97 (86'.1-110'l» 
NilrObtinxaIe 1.04 0.710 ,"'- " . (689(:.110$) 
RDX '''' 0.99'1 ,"'- .. (16'Jr.-11 0'1.) 
T.." '''' OJlI0 ..... " (73"'·110'J,) 
.,.DinilTobermme U" 0.719 ,"'- .,. (16.-1I0'A0) 
In-NilJ'09)lueoe ,.\)4 0.740 "'" ,," (73"·Hoto) 
o-Hwolu.me '.04 0.146 '&iL " (6~1l0'l0) 

poNiI1«oIu=DC "" 0.749 'fIL "" (7¥J,.1J0'l) 
., I ,l4illltrobellZ*ll: OJn 0.]99 ..... n (S",""US9'O) 

QCllOO3l000s .... 
I ,JJ'1'rUI1lrobcIw:uc U NO ""- IM>4J02 21:31 
2,4.6-TriDilrotol._ U NO ,"'-
l,4-Dioju'I)toluene. U NO '&iL 
2.6-D!"illotoluene u· NO ..... 
2-Arnin0-4,6-dinitrO«Olueoo . U NO '&iL 
4-Aml no-2,6-d1aittotoWtQl! U NO .... 
HMX U NO ,"'-
Nitro~nW'\8 U NO ,"'-
RDX . U NO 'fIL 
T.." u . NO ,"'-
m-Dlll1\1l1bctuen8 U NO '&iL 
m-NltI'OtOlnene U NO ..... 
o..NltrOlOlL.Itoe U NO ,"'-
p-NilnllDlueno U NO ..... 

"l,l-dinilrobeAz.coc O.s19 0 .... ,"'- .. (59 ..... 11 8'1&) 
QC12OOl10007 6779SOO1 MS 

1.3.5-Trialtrobel!UIl6 1.04 U NO 1.05 '&iL 101 (62"121111) 10J04J02 22:~6 
2.4.6-TrioiD'tllCtueIl8 . '.04 U NO 1.01 ,"'- "J (56,..131"') 
2 • .4·Diai~ .... u NO 1.03 ,tIL 100 (G~1I8") 

z..6.Di!:ritfotolucn ' .04 U ND 1.06 ""- '02 (63 .... l13"') 
z;. A 1I'IlDO-4,6odin1aoto1uetle ,.04 U NO ,-" ..... '04 (6O'JIt.133 'lID) 
4-Alnioo-2,6-diniLmlOIu=Qe 1.\)4 U ND 1.01 ,"'- " (5()'i,.1lI ") 
HMX ,.04 U ND LOS ""- 101 16fiS.1lI'l.) 
NlCrobeMene ' '.\)4 U NO 0.9045 ,"'- 91 (6 1 'l.-l Q6'l(, 1 

""X 1.04 . U >II) 1.06 ' &iL '02 (S2 .... n~1 1"", ' .04 IP 0.042' OJ60 't/L ,.. (.52'iO-124'1:) 
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Work~ om. 
~'naDame NOM 

KPLt lIJIpa..m, f'tda-al .... 205512-

ra-Dlaltrobem.eoe .... U 
m-NilJ1J\QIucu I. .. U 
o-NltictCllaent .... V 
,..N"'lrotol~ 1.04 . V 

··J,2-dlD.11tOb?2ene 0.519 

Notc&: 
RER. is cllcww!d at the"to oonMeDcc kvel (l-sipnA). 
n.eQyallfien In thi, rqJCIrt lilt ~ asfollowr. 

QCStlIllIWII"Y 
hac 1 DE 1 

-.~ QC v ... RPD .. """" R..!'iIU Aob. D.t.; . ..T.-

NO •. m 'O'L .. (64t.· l I7'1) 
NO OS" .- os (S6'1l;rl",) 

NO 0.988 - " <,"-I22 .. } 
NO 0.5186 ' O'L " (65t&-116,,) 

0.4815 O.51lS ' ... ., (59IJ&. 1I8'1) 

• 
•• 

'Itoalvcry Dr 'Ji:R.PO G« wilbi.II ~ 'litnits aodIor sPite lmO<IaI: DIll co~ wltb !be SUDp~ or the duplkah:. RPD'. Ire DOt lppUcable .~ d 

IlIdieall=, ~Ie b 'lIIUOpiC compowld . 

• 
H , 
P 

U 

X 

X 

X 

The UlII>1e.,...5 fOUDd 1o .be blenl: above IDe effective MOl,.. 

Holdiq; tilDe .,...u uceedec1 

utknaled ville, ihc aoil)'le ~ {01l .... c 1iIe. c:fTcctlvoMDL olIId below W etrcedve PQ~ 

Tho ~O_ betw_ che <:ellfimatioo aalwno aDd !he prltall} oolwna is >4O'JI>D 

The l.IlI.Iylc ..... , lIIa/yzed!or bill 001 ~ OOIow this OQl'lfi:llnindoa. For Or&QDic aod loorJule aDllytes the TUIlII i& It. thaD W: cffoctive MOL. I 

Pn:.swnptlve evidence IbAllht. AMI)'LI! III '001 presenl. J>ieue tee um.tlve for runbN- mformatioll. 

Pl'uu.Dlp(ive n!~ thai. ~ ..,.Jyto i6 JIOI Few>l. Pluse __ amntivc for flIrt.bcf iaf'roUlltWI. 

UJJCelUiIl idealio.cWc!Q for KIDInI Q)tCtrOSClOpy. 

NtA IndleNes thaf spik:ercc:()Ye-ry limils I!D 1'10,\ apply W"hCIIIIllllPlc COtIuntntion execeds splkcc:aue. by l flC\.Of of 4 Of more. 
,. Tho Rcl.I;>'e Per~ Dift'mnu (RID) obUiDed from !he SlII'IpIe duplicate (DUP) Is n ahlllcd ~(tlle ac:ceptence 1;% ;II:ril when the :illnplc 15 ~ Ihnn 

n,vo 1knel(SX) lheeor.lt1ct required detectiOlllimil {RL). ln cues when: eitbcr tbe Aalf!k 01 dl,lplicau ",.we is 1855 th"l SX IfIo llL, r. coDtJOl Dmilof 't'/. 
!he ttL is lUed \0 evaluate !be DUPreM1lt. 
For ps, PSO. r.ad SOn.T mulls. IbtYalue5 11sud In die rntaSUtCd IIDOU_ 1I000fiaaJ conceDInJiocJ.s • 

Whert the analyllcal method has been pcrfonncd mula NELAP certification, the ina1ysls bas mcc aU of the 
roqul1e~n ts of the NELAC .tandanl unless qualified on t.ht QC Summary . 

134 



,------_ .......... . - .•. ---- . . .... ---_ . ... .. . . 

• .. .. ' 

GC 
. SEMIVOLATILE . 

. ' PCB 
ANALYSIS 

. . 
55J 



• 

• 

• 

MeOIOd/AnalV5ls Information 

Protedu.re: 

Analytical Method: 

Prep Method: 

Ane:Jytica1 Batch Nwnbe:r: 

Prep Batch Nwnber: 

Sample Analysts 

PCB Case Namatlve 
Sa.ndl~ N.IltlonU Labs (SNLS) 

SDG#67794 " 

Polychlorinated Biphenyls by Method 8082 

SW846 8082 

SW8463550B 

204381 

204380 

: 

The following samples were analyzed using tlie analytical protocol as established in S\V846 8082: 

. Sample ID . CHeDtm 

: 67794012 059903-002 

67794013 059904-002 

67794014 059905·002 

67794015 059906-002 

67794016 059907·002 

67794017 059908-002 

67794018 059910-001 

67794019 059912-002 

67794020 059913-002 

67794021 059914-002 

"67794022 059915-002 

1260307556 PBLK01(Method Blaok) 

1200307557 PBLKOILCs(Laboratory Con1ro1 Sample) 

1200307560 059903-OO2MS(Matrix Spilce) 

1200307561 059903-002MSD(matrix Spike Duplic.,,) 

SNLS SDG#<;7794"· PCB 

hge 10f5 
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Cbromatograpblc Columns 

Column ID Column DeSttiption 

J&WI 

J&W2 

J&W3 

J&W4 

J&WS 

J&W6 

RESTEK 

. DB.5(5%-Phenyl)-methylsiloxan.e 30m x O.53mm x. I.Sum 
DB-60S Durabond stationary phase" 30m x O.53mm x ·O.Sum 

DB-S(5%-Phenyl)-methylsilox.ane 30m x O.32mm 'It I .Oum 
DB-1701 Durabond stationary phasc· 30m x OJ2nun x O.5um 

DB-S(S%-PhenyI)-mcthylsiloxane 30m x 0.53mm x 1.5um 
DB-1 701(14% CyanopropyJphenyl)-metbytsitoxanc 30m x 0.53mm x 
a.Sum 

DB:608 Durabond stationary phase· 30m x OS3mrn x .S3um 
DB-XLB* 30m x O.53mm x l.5um 

PB-XI..B* 30m x O.2Smm x O.2Sum 
DB-17MS(SO"/o-Pbenyl)-roethylsiloxanc 30m x O.2Smm x a.25um 

DB-5(5%-Phenyl}methy'lsiloxene 30m It 025mm x O.25wn 
DB-17MS(SOO/()-Pbenyl)-mcthylsiloxane 30m x' O.25mm x O.2Sum 

Rtx.-CLPesticides 
Rtx-CLPesticides IT 

30m x O.25mm x O.25um 
30m x O.25mm x O.2Oum 

.. .Durabond and DB-XLB are trademarks of J & W. 

Instrument Configuration 

The samples reported in this SOO were analyzed on one or more of the following instrument systems. 
Instnunent systems are referenced in the raw data and individual fonn headers by the Instrument 10 ' 
designatiOIlli listed below. 

Instrument ID System Coa:fi~ration ~brolWlltograpbi(': Columa 

ECD! HP 6890 Series GC ECDlBCD RESTEK 

ECD2 HP 6890 Series GC ECDIECD RESTEK 

ECD3 HP 6890 Series GC ECD/EcD RESTIlK 

ECD4 I!P 5890 Series IT Plus GC ECD/ECD J&WS 

ECDS ' HP 6890 Series GC ECDIECD J&WS 

ECD7 HP, 6890 Series GC ECD/ECD J&WS 

ECD8 I!P 6890 Series GC ECDIECD RESTEK 

SNLS SDG#(i7794 - FCB . 

P:lI£e2 (Irs 
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Preparatioa/Analvdca) Method VerirlCation 

Procedures· for preparation, analysis, and reporting of analytical data art: documented by General 
Engineering LabOl1ltorics, mc. (OEL) as Standard Operating Procedures (~OP). 

Calibration Information 

Initial Calibration 

All initial calibration requirements have been met for this SOO. 

CVS Requirements 

All calibration verification standard(s) (CVS, ICVor Ccv) requirements have been met for this SOO. 

Quality Control rog (n(ormatiAA 

SUlTog~e Recoveries 

All m"e surrogate recoveries "''ere withln the" established acceptance rotena for this SDG. 

Blank A.cceptaoce 

The blank.(6) analyzed with this' SDG md. the established acceptance criteriL 

LCS Recovery' Statemut . 

The Laboratory Control Sample (LCS) spike rec"overies (or this 500 were within the established 
acceptance limits. 

QC Sample Designation 

The fonowing sample was selected for the PCB method QC: 

Qient Sample IDU . Laboratory Sample ID# 

059903-002 67794012 

The method QC included a Matrix Spike (MS) and Matrix Spike Duplicate (MSD). . . 
MS Recovery Statement 

tlie matrix spike recoveries for this SOO were within the established acceptance limits. 

MSD ReCovery Statement 

The matrix spike dup1i<:ate recoveries for tbis SDG were within the established acceptance limits. 

MSIMSD RPD Statement 

The relative percent diffr:rences (RPD) between each MS and MSD were within the required acceptance 
limits. 

SNLS SDG#67794 - PCB . 
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Holding 'rime Specifications 

GEL assigns holding times based oil the associated methodology, wbich assigns the date and time from 
sample collection or sample receipt. Those bolding times expressed in hours are calculated in the 
AlphaLIMS system. Those holding tiOles expressed a.s days expire at midnight on the day of e;tpiration.. 
All samples m this SOG met the specified holding time requirements. . 

Prepan:tionlAnaJytJcal Method VtrfftcatloD 

All proced~ were performed as stated:iIi the S~P. All samples underwent sulfur cleanup prooedJre. 

Sample nUutioXls 

None of the samples in this SOU Was required dilution. 

SampJe Re-prep/RHnalysis 

None of the samples in this sample group wen Tepreppod or runalyzed. 

MbceUageous Information 

~oD.conformD.Dco (NCR) DotUJDeaUltlOJl 

No nonconfotmance reports (NCRs) have been:generated for this SDG. 

Manna] ~tegratlons 

Certain standards and ~ples required map.Ua1 i,ntegrv.tions to correctly position the baseline as set in the 
calibration 'standard injections. ,If manual integrations arc perfonned, copies of all manual integration , 
peak: profiles will be included in $e fa'W data. section oftbis package. 

Additional COlllments 

The additional comments field is used to address special issuCi associated with each analysis, clarify 
method/contractual issues pertaining to the analysis and to list any report documents generated as a result 
of 6ample analysis or rcvlcw. The folloW#lQ additional comments were required for this sample set: 

Aroclc~~s quantitated 00 the raw data report by the TargC1 data system do not neceSsariiyrepresent positive ' 
aroclor identification, In order for positive Identification to be made, the aroclor must match in pa.t1em 
and retention time; as '9!Iell as quantitate relatively close bet\l.'eCD the primary and coafirma,tion columns, 
as specified in SW846 method 800,0. When.thes~ conditions an: not met. the aroclor is reported 8$. non
de~ on tbe data report. 1bese situations v.iU be nol~ on the raw data as DMP, ripresenting "does not 
match patternK

, or ONe "does not confirm~ . Sample 67794018 contained more than one PCB. The 
quantitation afPCB may be 'elevated due to overJapping PCB patterns, 

Certificatton Statement 

• Whm: the analytical method has been perfonned under NELAP certification, the Nlalysis has met all of 
the requirements of the NELAC s~,da.rd Ulliess olherwise noted in the analyticsll case narrative: 

SNLS SDGN67194 • PCB 
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Review Validation: 

GEL requires a11 analytical data·to be verified. by a qualified data validator. In addition, a11 data 
designated for eLF or CLP·likt packagins will receive a third level validation upon completion of the 
data package. . . 

The foDowlng data validator n .Tified the information presented la t.biI case narrative: 

Reviewer, -c~S-7-'-=-::::-=-.IlA""",""o,-----Dat., _--""~I-'j,,,i-f,!.-""'-v=-___ _ 

8NLS 800#67794 - PCB 
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fCB Case N",rrative 
Sonlila Natiooal Lab. (SNLS) 

SDG# 67794-1 

Method/ADalysis Information . 

Procedure: 

.AN:lyth:al Method: 

Prep Method: 

Analytical Batch Number: 

fup Batch Number: 

Sample Agalvsts 

PolychloriDated Biphenyls by Mttltod 8082 

SW8468082 

SW8463110C 

204654 

204653 

The following samples were ana\p.ed using the analytical protocol as established in SW846 8082: 

Sample ID 

67798006 

1200308119 

1200308120 

SysteU! Confl&uration 

qieDtlD 

059926-003 

PBLKOI (Method Blank) 

PBLKOILCS (Laborato<y Control Sample) 

Cbromatograpblc Columns 

CololDDID Column Descriptlon 

I&WI 

J&W2 

I&W3 

J&W4 

J&W5 

. DB-5(S%-Phenyl)-methyl.s:iloxane 30m. x O.S3mro x 1.5um 
DB-608 Dw-abond stationary phase· 30m x 0.53mm x O.5Um 

DB-S(S%-Phenyt)-methylsilouoe 30m x O.32m~ x. l.Own 
DB-1701 Durabood statioouy phase" 30[JI x O.32mmx O.Sum 

DB-5(5%-Phenyl)-methylsiloxane 30m x O.S3mm x I.Sum 
DD-I70I(14% Cyanopropylpbenyl)-methylsiio,,,me 30m" 
O.·S3mm x O.Sum 

DB-608 Duinbond stationary phase· 30m x O.53rmn x .83um 
DB-XLB·lOm x O..s3mmx l.5um 

DB-XLB· 30m x O.2Snun x O.2!Sum 
DB-17MS(500/a-Phenyl}-methylsiloxane 30m x O.2Smm;oc 

SNLS SDGf6779.4.1 - PCB 
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O.2'sum 

. DB·S(5%-Phenyl)-methylsiloxam: 30m x 0.25mm x O.25um 
J&W6 DB-l7MS(SO%-~hflnyl)-methylsiloxane 30m x O.25mm x. 

O~Swm . 

• Dur:abond and DB-XLB are trademarks of 1 & W. 

Instrument Contlgoration 

The samples reported in this SDG were analyzed on one or more of the fonewing instrument systems. 
Instrument systems are referenced in the raw data and individual form headers by the Instrument ID 
designations listed below. . 

bstrumeatID ~ystem Conftgurati(ln 

ECDI lIP 6890 Series GC ECDIECD 

ECD2 liP 6890 Series GC ECDIBCD 

ECD) liP 6890 Series OC ECDIECD 

. ECD4 HP 5890 Seri .. II Plus GC ECDIECD 

ECDS liP 6890 Seri •• GC ECDiECD 

ECD7 HP 6890 Series. OC ECDIECD 

ECD8 liP 6890 Series GC ECDIECD 

*The co~umns 'CI.'ert changed to RTX-CLPESTI ~ RTX-CLPEST2, 

Premation/Anatvtlcal Method Y«UkatiOI 

Chroltitograpbic Column 

RBSTEK* 

RESTEK' 

RES'tEK", 

I&W5 

I&WS 

I&W5 

RESTEK' 

Procedures for prepantion, analysis, and repcwti.ng of analytical data are docwnented by General 
Engineerina: Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP). 

CaUbrat,iyg WOlWflt1on 

IDttial Calibration 

AU initial calibration requirements have been met fur lhis SOG. 

CCV Requirements 

All calibration verification standard(s) (CVS, ICV or CCV) requirements have been met for this SDG. 

Qualitv Control roC) InCormatioD 

Surrogate Recoveries 

All the surrogate recoveries were within the established acceptance criteria for this SDG. 

SNLS SDGI'I671!M-l - PCB 
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D1aDk Ae~eptu.Cf: 

The blank{s) analyzed with ihis SOO met the established acceptance: critetia.. 

LCS Recovpy Statement 

The Laboratory Con~1 Sample (LCS) spike recoveries for this SDG were Within. the established 
acceptance limits. . 

QC Sample DeslpatloD 

The MS and MSD were analyzed on a sample contaiood in anocher SNLS SDG (67821). 

MS Recovery Statement· 

The rrwrix spike reooveries for this SOO were within the established acceptance limits. 

M~ Recovery Statement . 

The malrix spike duplicate rec:ovcies for this SOO were within the established acceptance limits. 

MSIMSD RPD StatemeDt 

The relative percent differences (RPD) b~'een each MS and MSD .were within the required acceptance 
limits. . 

IrchnJca.lln(ormaUon 

J;lOJdiD. TIme SpecifiotioM 

GEL asslgns holding times based on the associllted methodology which assign. the date and time from 
sample collection or sample recclpt. Those holding times expressed io hours are calculated in the 
AlpbaLlMS system. Those holding times expressed as days'expire et midnight on the day of expiration. 
All samples in this SDG met the specified bolding time requirements. 

Pre(larationlAulllytlca1 Method VerlflcatiOD 

All procedures were performed as stated in the SOP. 

Sample DUutions 

None of the samples in thls SOO rcquil'ed any dilutions. 

Sample Re-pnp/Re-aoalysls 

Nooc of the samples in this sample group were ceprepped or reanalyzed. 

Mlscen2ineous Information 

NORC(lnformanr:e (NCR) Documedtatlon 

No nonconformance reports (NCRs) have been genen!ed for this SOO. 

SNLS SDGlIi719"-1 - PCB 
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Manual Integrations 

No manual integrations were required for any' data file in this SDG. Certain standards and QC samples 
may have required manual integrations to cometly position the baseline as set in the cabbration standard 
injections. If manua1 integrations were performed, copil!s of all manua1 integration peak profiles are 
included in.the raw data .section ofttUs PCB fraction, 

Additional Comments 

The ~dditional 'comnlents field is used to address 'speclal issues associated with each analysis, clarify 
method/contractual issues perlaining to the 3na1ysis and to Hst any report documents generated 8S a result 
of sample analysis or review. The following additional comments were required for this sample set: 

-Aroclors quantitated on the raw data report by the Target data system do not necessarily represent a 
positive aroclor identification. In order for positive identification to be made. the arocJor must match in 
pattern and retention tim.t:; as well as quantitate relatively close between the primary and confirmation 
columns, as specified in SW846 method 8000, When these conditions are not met, the aroclor is reported 
as a non-detect on the data report. These siruations will be noted on the raw data as DMP, representing 
"does not matc.h pattern". or DNC "does not c.onfinn", 

CerHtlcDtion Statement 

* Where the analytical method has been perfonned under NELAP certification, the analysis bas met all of 
the requirements of the NELAC standard unless otbe.rwi.se noted in the analytical case nlltT8tive. 

Review VaHdation: 

GEL requires all analytical data to be verified by a qualified data validator. In.addition, all data 
designated for CLP or eLP-like packaging wilt receive EL third level validation upon completion of the 
data package. 

The following data validator verified the information presented in this case narrative: 

Reviewer: ~ .~ Dol., _..:.IP ..... tI.!.,,,,,i f.c..""_ .. ___ _ 

SNLS SDG#6'1'f9.4.1 • PCB 
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GC/ECD 
PCB 

QUALITY CONTROL . . 
. SUMMARY 
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Ci"I: SIIIUlIll Nltionll Liberato"" 
MS~S6 
'P.o. B .. SlOG 
Alblqtl_II". Hlw Mnlco 

COlllcact; Pllllda ~ P\ll.stllll\t 

WlNbrder. '7794 
... _----.' 

!!OM P!!}!!!I-

,...s-v,r-IIIts-,a FdrnL .... 2(4)11 ' 

QCL100)01m : CC$ 

Arodor-ll60 ,>3 "- 6.67 
··[)r;cacblorobipbenyl 6.67 

QC12DIIlCl75J6 M1I 
Arodor-IOl6 
Ai'ocIIIf · 1221 
AIocior·I132 
Melor·Jill · 
Af9tlor-114! 
.... roclor-I~ 
Aroclor-126D 

'."taIl[ 6.61 
uDotachl.wcbiphtnyJ 6.67 

QC11OOJ0751i~ 6J794011 N. 
ArcIelol'·!:uiO 33.3 G 

· u4cml. 6.67 
··~bipbc.l1l1 ,., 

QCI2G031m61 6m4012 MIlO 
Aroc lor-1160 . 33.3 u · 

.04c;1Illt 6.1157 
·· DteaclIlorobi:F~n)'1 6.67 

NoteS: . 
RER b ",JeuLcuc:lll the 95% contidmu leve l (1-4;"11.10), 
The Qualifier. in this "'flort lire dDfincd 11 folloWI: 

OCSummarI 
~ Oat,: Otltbe:r 18, 1001 

P"It I of 1 

_ SJt!plt _ Qui OC n .... Rl'D% UC°:' _ ... RigCl """. Pm Time 

2\1.7 - " (.8%-1/6'Yo) GHI 10101102 10:49 
5.06 ..... " ()1~ll~) 

s,n .... " (J4%-1I S%) 

U ND ,""" 1010\/02 LO:37 
U ND ' ... 
U ND .... 
U ND ' ... 
U NO . u ... 
U lID u ... 
U lID u ... 

5.1 6 ..... 11 O I"·l~) 
S.,,) """, 12 · 04%·1"%) 

NO 14.& . u ... 44 (3.s%-134%) 1010110214:03 
4.81 1,39 u .... " 0.1%-120%) 
5>7 2.11 .,.,.. 41 (34%-115%)-

NO IS.1i u ... , 
" (0%-30%) iOIOIf02 14:16 

4.U 2,s) u .... " (31%-I1O%) 

W 2.16 u .... <l (34%-115%) 

• RceoveJ)' 01: %RPp not lrithin :tCO!:plllllCC l.i!mts aDdIortpiltc amount DOt \:Ompatibl.~ wi1h!he ADIPic 0l1he w",iiClaIt RPO't m notlppliClbk: .. berc t 

.. indicata anzlytc i. I IIWTtlpte eompoUfld. 
D The Uldyta "'- (ound In the blanJc abo ... the ~ MDt. 

H HO~i time waa exceded 

] Euimatod value, the 1nJI~ eoncCI\U"ltioll li:l\ ab\lvc ~ effectivc MDL .. 1i bek>w!.he eCkctivoPQL 

p l1\e rHponlr b..'twDCn lho OIJIIfinnltkm coiWI:.II..nd \be prinwy (otulDl\ b >4O%D 

U . The lOatyte WI.J u.lyzed f()rIM DOCdtleeud bdowlhil OOOcentralicm. for OramIc:.IlIII lnotpnic tAll)1cl me %eSuil is JeuOw!.Ibc et&cti'I'C MDL. 1 

X Prc&umptivc: cvici.tncc. tha1 C'tC an.a.lytc 11 nal prc:Hnt. Pirale.u namtive Cor iurther i"ronnl lio!! . 

X P~pdvc c:vidcnec tlIat lhe anaJyte It not ~Dt. Please see Ilamtive for further i ~fromation. 

X Unte:tJin Klelllifiettion Tot 'Imma spcc:tmsc.opy_ 
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QCSummary 
Wot"korder: 6'17~ Plr: l or 1 

r.n;~i.n;.t: - .--- ._- NOM S.;"ph: Oall l 9C lLllits_ . ~!D";' UC% ~~~ A-.l« Date Tilne 

WA indica~t fhDt spike I'ttOvay tiluit.! do nollpply ... i.en sampt. QOGCIIDtRt\on (U!I"-edispltoeonc. by I flctoror4 or molt. 
"1'be Roillive hre!.\t Oitfcn:nc:e CRPD) obtained &Cl!II u... sample duplic.ta (DUP) i. evalluott:d lealnn lI\e aI:~cple:w:~ rrilerla when !be umpk it puterthan 

five tim" (~X) Ill, cono:act required d~:1 UnUt lRL).ln C~ IIfhc", eirt, .... Ih, nmpl. or duplicl!e valu" Jell than 5X the Rt.. a CODtn!llimit 0(+1-
th RL illllolld 10 lvaJUItI: the DU'P ftlUlL . 
Fotl'S, PSO, tAd SDILT fC$uw.. the yah:es li~d aTC ilIe JDOUured &m1Ml1l. not final cQIlctntcnionl. 

Where the mllly.ical meLhod hn bem performed under ~AP eettif!l;ltioa. !he w lYSis has met &.II of the 
reqtlirCmenll ohhe NELAC $I.ndud Doles, quaUfilld on 1M QC Summary . 

. . 
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aIent : SUI(I" f'i'.tlOIPI1..-~J'Ataries 
MS-075fO 

CouII.ell 

P.O. &0.5800 
AlbuQlIetqv, ~." t.iadro 
Pao!;:'" M. Puul 

Workorcier: 6T1!)8 

~~!fii~ .. 
SemI-Vola Liles-PCB TelSL'fal 
8cu.ch lIH654 

QCL200lO&I10 u:s 
Aloclor-ll60 

"·4cmx 
··~IOfohiphca)ol 

OCI2003081 19 MIS 
A/WIor-lD16 
A.iOdDr-lll l 
Anxlor-llll 
Aroclor-l241 
ArOClor- l148 
ArQClor-ll54 
Aroeklr-ll60 .. ""'" 

• 

"~O«xhknobl""leoyl . 
QCI200308I!S 47l1~ I OO'. MS 

Aroclor-l260 . .. -
··~hloroblptv:1'I)'1 

QCllOOlO5126 'G76 ~ICIOS MSD 
Aroelor- 126Q .. -

··DeetIdIlorobiphellyl 

NOlcl; 

, .00 
Il.21lO 
O.lOCI . 

0.200 
.200 

1.00 
.200 
.2110 

' .<10 
0:200 
0.200 

u 

u 

RER 1$ ~Ik:ulatcd ~l l h" 9S'% (;Onrldtnec !ewe! ('2·.igma). 
The QIl~lil'icn ill Ibis repOrt lie deCiDed QJ folLowl : 

QCSummary 

a.no 
0.148 
0.126 

U NIl 
U NO 
U NIl 
U NO 

" NO 
U NO 
U NO 

0.14S 
0,140 

,., 0.160 
0.132 0.130 

O.0S74 0.0692 

NO 0.600 
0.132 0.133 

~0S1' .,m 

."" ."" .gIl. 

~ ."" ...,L 
"tiL ."" 'rL ."" .... 
."" 
""" ."" ."" 
"", 1 .,IC 
'liL 

Rewrt Date: October 17.lOOl 
PIP lof '2 

77 <4.7"· 1)1*) MM Joo I10213:03 
' 74 (34.· 116 .... ) 
63 (11 .. ·122 .. ) 

10r'01102 12:S2 

12 t34~·116") 

10 (21,.,.122%) 

" (21"113911) 1001102 12: 18 

" (34*'-\l<i'l&) 

" (21'1&· 122'lEo) 

00 · iO<-'o ·)Q%J l()t()t!02 12:29 .. ()4fjb· 1I6") ,. (21"12~'lo) 

• 
•• 

Roco ... c:ry or 'If.RPD nOt wilbilllllXtpllllce Umilland.'or Ipib amount JIOI cOtnp;llible with IlIe mrnpte at the dupliCOlC RPD', ~ nOl"PP1lc:ablc whCre~ 

lnclic*- IlIIIIIyIe is. iMTOplC compound. 

• 
H 

J 

P 

U 

x 
x 
x 

The nrnllyle w,,' found ia !be blank ahove the ettect[ve MOL.. 

HoIt.'inSllmco w:as u.cfleded 

BlIlm;ued y.l~e.1'be anaI)"I! Qla:cnnolion fell Iboye !he etreaive MOL IIId.beklw w etrecdyc PQI.. 

l\c raponsc: bc:lWte1Ilbec:ou..lim:luiou coIUIb and the primary <:chuna is >4()<.iI,D 

The ~nalyla Will enalyzed forbulllOt dctcc:Ied below IbLt e~ Por Orl&llic and l~c..wylg!he result b less thn Lbc eIfc~u\'C MDL. I 

Prcsumptiye evidence fhttl 1M NllJyDe i51101 ~ Please see namllw lor CIII'U1cr Informatlou. 

Pruu:TIjM!VI 1~11C51ha1 the UIllyle I. not prese!L Pluae .. Dantin for furdlet iftfrornatiOll. 

Uncertain IdcNifiCilion rex prrn& JpeCU'O,copy. 
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QCSummao: 
Wadena-: 67'1'8 .... 2.012 
~,,;,,~c ..... ~.-: .. c:--::-:::::::::::~~~QM~·t,:::::=S~ ... ;g;~"J""'~c:.:==~QilC~~.tl!Utt RPD • . . REQL. lblll! _.~-=JIhi!;,,!:J"~_;;. 
WA indiQ.lu thai $P4kt f'C(:Over')' llmh.s OollOll.pp!y wbcla IllD(lle eoncclltl'ltion O;I,cceds lpike cone. by. Detar of 4 or more. 
"1be Relative pt=nl Di!lt.tnoII ~ obhlned from !be AINIIO dllplic:atc. (DUP);I IVIII !Ultcd 'aulI.lt Iile lUXeplance crileriu when me. sample W &realer IIln 

five limoc "Xl lhl: oontract required detedion til\'l;1 (Rl..). J1I a\SG5 whtR t imet lhe wnplc or duplltlle VlllolC IJ lal Lh~.sX the RL. g \;Qf\lrQllimit of +/. 
Ibe RL illlscd It) ~~~ the OUP raah. 
For PS. PSD.1IlId SOIL T ~uhll, IbI: nllell U&ltd =- die mcamred amoullls, DOt nul conocn!~4iol\S. 

Where the :lnlll)'lical method has been pcrfortlled WIder NELAP certification, the analysis has met all of !he 
reqll iremcn~ oflbe NELAC Sllfldn-d unlru qualified on the QC SUmmary. 
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Sample Analysis : 

Inor&amc Case Narrative for 
Sandia National LsbGratory 

SDG#67794 

The following samples were prepared and analyzed using the methods tefc:rcnccd in the 
"Method/Analysis Information" sect100 of this namti'YC: 

SampieID 
67794012 
67794013 
67794014 
67794015 
67794016 
67794017 
67794018 
67794019 
67794020 
67794021 
67794022 
1200307723 
1200307727 
1200307725 
1200307724 
1200307726 
1200307714 
1200307717 
1200307715 
1200307716 

CUeat m 
059903-002 
059904-002 

. 059905.{)02 
059906'{)o2 
059907-002 
059908-002 
059910-001 
059912-002 
059913'{)o2 
059914'{)02 
059915.{)O2 
Method Blank (MB) ICP 
Laboratory Contml S_le (LCS) 
059903-OO2L (67794012) Serial Dilution (SD)" 
059903-0020 (67794012) S_le Duplicate (DUP) . 
059903-002S (67794012) Matrix Spil<c (MS) 
Method 81anlc (MB) CV AA 
Laboratory Control Sample (LeS) 

. 059903-0020 (677940 12) Sample Dlll'licat. (DUP) 
059903-0025 (67794012) Matrix Spil<c (MS) 

MethodlAnalnis Information: 

Analytical Batch: 204440, 204452 
l"rep Batch: 204439.204451 
Standard Operating Procedures: GL-MA-E-013 REV.6, G'(:...MA-E-OlO REV.lO 
ADalyti<al Method: 5W846 6010B, SW846 7471A 
Prep M.lI!od : SW846 J050B, SW846 7471A Prep 

System Configuration 
The lCP analysis wasperronned on a Thenno Iarrell Ash 61E Trace axial-viewing inductively coupled 
plasma atomic emission spectrometer. The instrument is equipped with a Meinhardtncbulizer. c)'!::\onic 
spray chamber. and yttriwn internal standard. Operating conditions for the Trace ICP ere set at a power 
level of9S0 watts. The instrument bas a peristaltic punq; flow rate of 140 RPM (2.0 mllmin sample 
uptake mte), argon gas flows of 1S Umin and 0.5 Umin for the torch and auxiliary 'gases, and a pre~ 
setting of26 PSI for the nebulizer. 

Mercury analysis was performed on a ~c:dcin-Elmer Flow Injection Mercury System (FIMS-400) 
automated mercury aqalyzer, The instrument consists of a cold vapor atomic absorption spectrometer set 
to detect mercury at. wavelength of 2-'4 nm. Sample introduction through the flow injection system is 
performed via a peristaltic pump at 9 mIJrnin and nitrogen carrier gas rate of 5 Umin . 
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· ' Sample Preparation 
. All samples were prepared in accordance with the referenced SW-846 procedures. 

t;IUbutiOD lofonnatiOD: 

111ltlaJ .CaUbratJon 
Instrument calibrations BIt conducted using method and instrument manufacturer's specifications. All 
initial calibration requirements have been met for this !lfl8lysis: 

CRDL Reqllirements 
All CRDL ~dards met the referenced advisory cODtrol.limils. 

Contlnulng Calibration (CCV) RequlremeDts 
All CCV standards bracketing this SDO met tb~ established recovery acceptance criteria. 

Co.tinnlng CaUbration Blanks (CeO) Requirements . 
All continuing calibration blanks (CCe) braclc.eting this SDO met the established acceptlll'lce criteria. 

ICSAIICSAB Requirements 
All interfermce check standard (lCSA and ICSAB) elements associated with this SOO met the 
establisht:d acceptance criteria. . 

Quality Cantm. cog InformAtLon: 

Method Bhnk A«eptance . 
The preparation blanks analyzed with this SDG did not contain analytes of interest at conceotratioOB 
greale.- than'the required detection Hmits (RDL). 

LCS Recovery Statement 
All LCS spike recoveries for this SDG were within the established acceptance limits. 

QC Sample Dtslgll8tloD 
Sample 677940 12 was designated as the: quality cootrol sample for the lCP and CV AA batches. Each 
batch included a sample duplicate (DUP) and a matrix spike (MS). The ICP batch included a serial 
dilution (SD). . 

)is Recovery Statemmt 
Theperceru recoveries (o/c.R) obtained from the MS analyses are evaluated when the sample concentration 
is less than four times (4X) the spike concentration added. All qualifying elements met the estabHsbed 
acceptnnce limits for percent recovery. 

RP~ Statement 
The relative percent difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the 
accl:ptance criteria 0[20% when the sample is greater than five times (SX) the contract required detection 
limit (RDL). In cases whexe either the sample or duplicate value is less than SX the RDL, a controllirrrit 
of +/. th~ RDt is used to evaluate the DUP results. Allapplicahle elements met the OUP acceptance 
criteria, with the 6.cepti.ons of arsenic, chromium, and lead, as indlcal.ed by the ..... qualifiers. 

Seria) Dilatiou % Difference StatemeDt 
The send dilution is used to assess interference caused by matrix. suppression or enhancement. Raw 
element concenrrations that are at least SOX the MDL for ICP analyses are applicable for serial dilution 
assessment All applicable analytes met the acceptance eriteria. 
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Te .. bnicallnfannaflog: 

. Holding Time Specifications . 
All sample.s were analyzed within the spccified bolding times. 

Sample DUUtiODS 
Dilutions are perfonned to minimize matrix interfmnce resulting from elevated mineral elemcot 
concentrations and/or to bring over range target analyte concentratiom into the linear calibration range of 
the mstrum.e:nts. The samples were diluted the; standard 1J( for soils on the ICP. No dilutions were 
required for the CV AA analysis. 

Mls,£QaDtpUS bformatiOAi 

NCR D()(umentadoD 
NonConformance ,reports are generated to document procedural anomalies that may deviate from 
referenced SOP or contractual documents. No NCR's were issued for this SDG. 

Additional Comment! 
The additional comments field is used to address special issucs associated with each analysis. clarify 
method/contractual issues pertaining to the enalysjs and to list any report documents generated es 8. result 
of sample analysis or review. Additional comments were not required (or this SDG. 

GEL requires Dll analytical data to be verifie4 by a qualifif'.d data validator. 

Tile following data validator ve.rtfled (be data presented Ln tbis SDG: 

Renewer: -",t.l!I::.,,',,-,' l.!.ll;;:/g"""_'-'C""""':...· __ _ 

Date: to /,..11 f!...: 
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Sample AD,ahsisj 

Metals Cue Narrative for 
Sandia National Labs (SNlS) 

SDG# 67794-1 

The following umples tint extracted by SW 846 method 1311 . then p~pared and iUlalyzed using the 
methods referenced in tbe "Method/Analysis Information" &ection oftbi$ nanative: 

Sample ID 
67798010 
1200307728 
1200307729 
1200307666 
1200307669 

MttbodlAaatvsls IntonnfilUo,: 

Analytical Balch .: 

Prep Batcb I: 
ADillytical Method: 
Prep Mtlbod: 

OlentlD 
059926-007 
Method, Blank (0) ICP-2044551204453 
LCS for batch 20445~ 
Methods Blenk (0) CVAA-2044201204419 
Lab<ntory ConITOI Sample (LCS) 

204455. 204420 

.204453.204419 

SW846 601OB. SW846 7470A 
SW846 3010. SW846 7470A 

Standard Operating Proeedllre: GL-MA-E.Q13 REV.6. OL-MA-E-OIO REV.IO 

System Coo/IguraUon . 
The lCP analysis was performed Oft a Thermo Jarrell Ash 6]B Trace axial-viewing inductively coupled 
p!atima atomic emission spectrometer. 1be insbUmenl is equipped \/(ith a Meinhardt Debulizer. cyclonic . 
spray chamber. and yttrium internal standard. Operating conditioDs for the Trace lCP are Ie( at a power 
leveJ of 9SO waus. The inSU'UlDeDl has a perlstallic pump now rode of 140 RPM (2.0 mI.Jmin sample 
uptake rate). lIgon gas flows of 15 Umin and o.!5l1min for the torch and auxilw:y lUes. IlDd a pressure 
setting of26 PSI for the ~uUzc:r_ 

Mercury analysis was performed on a Perkin-Elmer Flow Injection Mercury System (FIM5-400) 
automated mercury analyzer. The"instrument consists of a cold vapor atomic absorption spectrometer set 
to deletl mercury at A wavelength of 254 run. Sample mtrodoolioD through the flow injection system is 
performed via. a periscaltie pump at 9 mU.mn and nitrogen carrier gas rtl~ of 5 Umin. 

Sample Preparation 
All samples we.re prepared in accordance with the re.fm:.occd SW-846 pt'OCcdures. 

Callbmtioo Inrorm.lioA; 

Initial CallbratiDD 
Instrument calibrations Dre conducted using melhod and instrument manufacturers specificarioos. All 
initial calibnttion requirements have been met for the anruyses. 

CRDL RequiremeDts 
Ali element recoveries in the CRDL standards met the advisory control limits (70% - 130). 
ICSAIICSAB Rtqui.......,t.o 
All interference check srandard (lCSA and ICSAB) eJemtoUi .ssocia\ed with this SDG met the 
established acceptance criteria. . 
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Continuing Calibration (CCV) Requirements 
All CCV standards bracketing samples from this SDG met the established recovery acceptance criteria. 

Continuing Calibration Blanks (eCB) Requirements 
All conwuiinc calibratioD blanks (CCB)'bracketing sl1TIplcs from this SOG mel the established 
acceptance criteria. 

Quality Control (00 InformatioD: 

Method Blank A«eptance 
1be preparation blanks analyzed with this SOO did n.O( contain analYlcs of inter en at coocemntions 
greater than me client required detOCtiOD limits (CRDL). 

Les Reconry Statement . 
All LCS spike recoveries tor this SDO' were within the required acceptance limits. 

,. 

QC Sampt. SUIt .. ",t 
Sample 060043-003 (67821004) from SNLS SDG 67821 WI", designated as the quality control sample for 
the lCP b'tch. 5_1.059582-007 (67354DOa) from SNLS SDG 67354 was design'ted as the quolity 
cOtHrol sample for tbe CV AA batch. A malrix spike (MS) and a sample dupUcate (DUP) were analyzed in 
each batch. A serial dilutiac (SD) Wa$ analyzed in the 10> batch. . 

MS Recovery Sta'ement~ . ; 
Tile percent recoveries (%R) obtained from the MS analyses are evaluated when the sample concentration 
is less than four tiJDM (4'0 the spike concentratioo added, The MS analyses met the recommended 
quality contlol acceptance criteria for percent recovery (7.S%-125%) for nllappllcable analxles. 

DVP RPD s.._ent 
The: relative percent difference (RPD) obtained 'from thI!: sample duplicate (OUP) is evaluated against the 
accepta.r'lce critena of 20% wheD the sample is greater than five limes (SX) the contract required delection 
limit (RDL). 10 cases where either the sample or duplicate .... alue is less tban 5X the RDL, a control limit 
of +/- the RDL is used to evalual.6 theDUP results, All applicable eleroents met the DUP acceptance 
criteria. 

Serial Dilulion % Difrerence' Statemeot , 
The serial dilution is used to assess Uiterfereocc caused by matrix suppression or enhanCement. Raw 
e1cmt:nt CODCCno-ations that are at least SOX the MDL for lCP analyses are applicable for serial dilution 
assesmtent. All applicab,le &nalytes met the acceptance criteria. 

Technical (nrormatlon: 

Holding Thne SpcdficatiODJ 
All samples in this SDG met the specified holding time requirements. 

Sample DDutlODS 

Dilutions are performed to minimize matrix interferences (e.g. , those I'C$ulting from elevated mineraJ 
element conceoD'8tions) present in the sample and/or to bring over range target anaJyte concenD'lltions into 
the linear callbrarion range of me inBtllllDCnts, No dilution wu T~, 

679 



• 

, 

Miscr:lla!!e9U$ lnformftliop: 

NCR Documentation 
Nonconformance reports (NCR) are generated to document procedUral anomalies Lhat may deviate from 
refe:renced SOP or contractual docunu:nts. No NCR was generated with [his 500. 

Additio118l Comments 
.The additional couunc:ncs field is used (0 address special issues associated with each anaIysis, clarify 
methodicODIrAcb.1.al issues pertaining 10 the analysis and to list any report documents generated as a result 
of sample analysis or review. Additional COIDJIl.ents were nor. YeqWred for this SDO. 

ReviewtValldatloDj 

GEL "requires aU analytical data to be verified by a qualitied data validator. 

The. fonowing: data validator ve.rifted tbe data pTf:se.1\tM. in this SDG: 

R~viewer: 0001.AAa~ .. 0 
Date: ISo I,I".,.....-: 
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QCSummar! Reoon Dau: Oaober 17, 1001 
Clieot : S-w. Ndi_l Lsbonltoriee . . '.plDl2 ......,,, 

' .0.".5100 
Albuquerql*e, New MtlI:k. 

Coot.d: Pamtla M. l'uIaant 

Wortr.onler, ",., 
Pa,.....e "0." S;"ple """ QC 0.,. ' RPD'Io REe" R.ayl .... ».i.· 'l].~ . 
M-u .... ~hdtnI .. ~ .... " 

QCllOO3O'I124 """''' IXJP 
Auenic 1.87 US mrJk& ,.,'" ( .... .(1..481) HOC IQlISf02 02:49 ' 
BMW'll 4'.2 50. ""'" 13 (K·2O'.Ii l 
c.ImI~ J 0.196 0.126 .... NtA ' (+f.(U8 1) 0...;= 6.62 4.39 ..... ... (01,-28) 

'-"" ... , 2.81 ..... .,. ~.2M» 

Stknium U NO U ND ...... "A (+/-0.481) 
Silytf J 0.323 0.333 ..... NiA " (+1-0.480 

QCl200larrn LCS 
An~k 192 ". .... '12 (79 .. 12J'i'o) I CVl 5lO2. 0l:32 . 

."'= '" . . .. ..... "' (SO"-llK) 
cw.Jwn '25 '" mJ/l<.i III (81""IIK) 
a;..omiwrl '" '" """" ,I< 01 .... 12391» 
tad '''' III ..... III (78~'123'101 
Stlt:nilldl ". 'DS mJ/l<.i 10' (72,..12.8") ,,- "' '" mJ/l<.i II. ("".145") 

QCllOC)01723 ... 
Arsenic U ND mJ/l<.i 10fJ5JU2 a2:26 . 
BwiUIII U NO .... 
"""",,,m U NO mJ/l<.i 
"""""m U Nt> .... 
"'" U NO -"""'= U '" ..". 
Silvc:r U Nt> -. QCllOO301Tll5 6119401:2 MS 
Anellie 24.1 1.17 "., mg!k, 97 (7S .... 115'i&) 1011110202:55 
8uiul'll 24.3 . ., 6" mg!k. " (7' .... 125%) 
c.ImI= 14.1 I 0.196 "', mg!k, " (7S"12S~) 
Cwmbom 24.3 •. " "', mJ/l<.i .. (7590-11510) 
uod " .1 4.44 27.7 ..... " m'T.-I2S'Iol 
Sda:m1ll"Q " .1 U NIl ", .... " (15 .... 1251:) 
sn", 24.3 J .321 26.' - '01 (".,..125'10) 

QCI2{lO)(J1'72$ 61794012 sotLT 
Ancnic: 19.1 U NO ,"'- NlA 10i151t12 02:<43 . 

Bori"" 45' 91.4 ,!Ie 1.41 
CoimNm J , ... U NO ,"'- NlA 
a-i~ 67 .~ ". ,"'- ],(i] 1.0., 4SJ 9.16 ,gil. 1.13 

.Selalium U ND U NO , gil. NlA 
Siher I. 3.29 U NO ,gil. NlA 
Mlbll AMI)'IIiJ.Muc!ory FedcnI .... ""'" 

QCUOOJ077lS iS7n4011 DlIP 

• 
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QCSummao: 
Workordcr: "' .. Pqe 2011 

PlrmbaDIe NO~f Sl}Df!Jt """ 
-oC' _ ,\,nlq RPDfo REC .. 

... ~ .... t>.te n .. e 

Milab A .. ~)' Ft(1tra1 .... ...., 
M""", 1 0.00179 1 0.00147 """', NJA (+i..o'<I0979) NOR! 10(15102 11 :15 . 

QC1200J0'TI17 o.cs 
Moo"" ·'2.4.0 21.1 """', .. (66",·1)4"') 10I15J02 11:01 . 

QC12OC13Onl~ M. 
M"""" U ND milka 10l1SJ02 11:05-

QCI2OO3On16 .",.,,, '" M""", 0.093 1 ' 0.00179 0.09$4 """" IOJ (75'fb..12S~) 10l15lO21J: 11. 

NtU~ 
RER is c:alalattd _t Ult 9$'5 COI!f\dtllce level (2-sp). . 
The: ~.alif'lcn In Ihb f'tport --= defined .. folllnn: 

• ... R.eoovery Of 'JIiRPD oot II/ilbio ..x:cptll"'''' IUnits; UJ4Ior qlike amount lIot ~alibk wiLh ~ Ampk 01' the dllplicatt RPO'I are DOl DpPlicabJe 'oI<bcrc d 

Indic:u:, lIIa1yte b I $IIrI'OpIO wropowd.. 

• 
H 

1 

P 

U 

X 

X 

X 

ThG ... I)"a .... found ill die blank abo .... d1 • . ~ MOL. 

HoIdj,:c time 'AI uceeded 

&tinWtd v.lllll,1:b& analpo: ecn.:cwttlon (clliboft Lbtaft'«:tive MeL IIId below Ibeeffeclive ~ 

The nsponse betwul\ lbecottrananicn eoIutUllnd dw. pri'ourycotu.a is >4O'JW) 

'nit lDa\Yte WIS analyud rot but I'lOl deteckd below Ihb omoencndoo. forOrpnic IIIld Inor: .. ~ UlIJ,.tcs thc: result k kIIs dian 'IfIt. effcct.i\'C MI>L.. ) 
~\'e evidellcc Ihlt lbt IItlll)'to is DOlp~ Ploue seo nlU't'UiYeforfunber lotormr.iQp. 

~VtI.vidc.1\CC dat \he analyle j~ QOt ~f(IRl. JI10uc -= nacwi~forflu'cbct i~ 
Uroc..rUu. idultificl.tioa ror p.wm..spoo:trOI~. 

NJA indieuu tb~t spike fl:COYef)' Limi" do lIot 'PPlywhtfJ nmplecooculrllio:a exOo>oods 'ph coac. by. fll:UJl of 4 or llIot'1. 
~ The: ~"ti .. e PerctetDilkfeoDc (RPD) ~ from !be umplt dupli:ut; (DUP') is r.~JuftCd ~.iut Ihe ICCrptrrot"l: criteria wbr.n the Ulllpir. il &«MU!.ha.n 

fi'Krimu (SX) the contract lClQ\rircd ~tIon.limit(IU.).ln_ When liUiIll'!he l.-uple Ol" dl,lp!o(l l'11ue il hm cbao 5X the RJ.., 1\ colltrol limit Dr +J. 
the RL ia IiIled to evalUIote tbII DlJP'rulIlt. 
For PS. PSD. iIlId SPILT ,.I1Its,!be .. Il.-Iistod IlRI the measured ImQllnts, 001 rUJ;ll C:OllComtnJionl. 

Where the analytJcaI method hu ~n perfonncd under NELAP certiflCltion.lhe analysu bas tDI:t all of the 
requitcmenu of ll'le NELAC standard \loleu qualifitd 00 the QC Summary . 
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. QCSummar}' 
-...on Ibte: October J,2tol 

QJeat: S~ N::dIon~ Labor"c,,"- Pact 1112 
M5-f756 
'.O. B~noo 
~Nft'Ma:ia> 

""""" hn>d_ M. Puiaut 

Worlr:onr. """ ""-- .0", M";;"~ uQIU\ QC u"'" RPDi- . gCft, . . ..... AU< ... T_ 

}toWo~'''''' .... '0"" QC".,,,,,,,, 6mJOI)( 'DUP .,,,.,, 
" ND U "" mJIL lOA ,,,,,,- >IX IOO1Xll2.1:}(l 

e.""" I 0.00311 mJIL HlA ' (+MIJlO:$J 

C"'"""'" J 0"''' I 0.004611 mr/L IU' ' (+1-0,00,] a......, ru 0.00101 BI 0.0009" - MIA ~ (.+/-O.ooSJ ...., ,. 0.00317 I D.OM21 - NIh' f+/-o ,OO5] 
Selnva U "" U lID .,.'- WA (+1-0.005 ) 
Silver . u l<D U lID - NlA (+I-O.ooS) 

QC"""''''' '-", 
""",, OjOO 0>04 - 101 (8(l';i..J 2O'i(,) IlW1iOl2l:j4 ........ O.!OO 0,$16 - '" (~I~) 

c.dIni~m 0>00 0.310 ..... "102 cao..J209:) 

.""""""" 0>00 e 0.513 ...... 10' (SK-tlO~) 
l.ouI 0'00 0.520 - '" . (eo..llOWI) 

• ''''"''''''' 0'" .. " - " (8O"1.-12K) 

""tt .,,, 0,49 1 ..",. " (8I)Iji..120"") 
QCl2003077lS '" A~~lo U . " ...... JOlOlro2 '2.2:48 ....... U ." -""""- U . " ~ ... 

0..._ J O.1XlO567 ...... 
r..d u l<D ..... , ..... U ND -Si ... ·e( U '" -QCI~I 67121tlO' MlII 

"""'" O$)O U NO O.S04 - IOJ (J5,,"1~~) 1010110223:36 
B;arioun 0.5<)0 0-'" - 10. (7S'iJ:- I 2S~1 

"""""'" 0.5<)0 J 0.00473 0.514 ..... 102 (1''!Ii·l~!'I» 
Clro:DiUIII 0.500 " 0.00101 B .,,, - 10' ('7Sli·llS'li, "., 0.500 J 0.00387 0'" - 10. ("I!lt..J:U~) 

Slllc g,[1Ul1 0.500 U ND O.SO) m,lL 101 (75'if"'~'lio) 

Stiver 0,.. U ,., 0.491 mOL .. (7'~1]J") 

QC"""""" 67121004 Son..T 

..... "" U ,,, , ." .",. NlA lcN'Ol102 21:2J. ...... , 
"'" .". WA 

""""""" , •. n J 0.18'1 .... )6.S 
a....i_ ., 1m BI 0.917 .... '" ..... I ,., J 1>1 .... '" Sdmium U ND U ''0 ,"'- Nt. 
Silye; U ND U NO ,JIL Nt. 
M .... ANol,...·Mc:n:_'1 "...,1 .... ....,. 

QCl~0030761S7 m.s.oos DIJ? 
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OCSwnmarv 
WDrbTdu: 67791$ ta~ 2t1f:! 

,......", NO>! .....,. Q'" !lL .• U!,1tf RPD~ KiC'!§- _ . ~ .. ~kiP Dolt 'lime 

1\IIdab~.~, ...... .... , .. ," ........, U ' ND U "" ..... ~/A (+1.(!.OOO2) NORI IMlIK12 11:27 
QCI2O):m669 u:s 

M""", 0,""' 0.0021) ..... 'OS (sot.-I2~) IOJOI.m 11 :11 
QCI)"J0301666 ... 

M""" U "" ",..,. 1000lJIlll1:J3 
QCI:&Xl301661 61)SIOOI ... 

M""" 0.002 U NO (1.(1021 moIL JO' (151,· llS'lo) 10f0I/il2 11:'29 

""'" ftER .. cal~u.d It !he ;,* 1ICIIIIi~1ID Intl (2-tipol). 
The QIHIi(l6IS In Ihk rtpOItanWmedas (QUo ..... : 

" 

IUeoftfy Q( if'RIDMlwhh;lIaeetptuct.lilaia mcUouplkc rooont net COITIFlttb!l wi\!l \he nmpk IX" tbe~p~RPD's 1I't..Il01 JpJllicable whmo d 

lDdiwc:o -.lyq .. . mmlpie ~ 

• 
H 

tbe~ was ro..nd,la th.bl_ I!Io¥C 11-... cfi:ahocMDl. 

HoIdlDf Iirac! was ue«dtd 

'EJtinlit~ YlIIlll, a. lIllIytc IXltlC$IIiMion (dlllibgyc ilia cffeetiVfl.\oI'OI... and. "elow Ib~ .(fecti'o'C PQl... 

P The -r-sc bttw.-IIM oo:.r~Ii.O<! cobmm &lid It-.. pOm;Ify c:ob1m " >4O*D 
U The lNlyI& _ amlyudfgcb\lt!lllt ddocled below tIIb tOnCeIlCnIQoa. For Or)...uc.ud 1taprIic &ll4lytelh {//slit!." '"' Ih.llll m. &t&c:1i-.c MOL J 

x Prc.rurup:ivc Mdanu \hal. ~ ~. is IlOI prC$lfll.. ~ PI' aIlTalive for M1bcc WDrm.:ioo. 

X i'ttll)1llplive cvill.l::fllX &tf !be ar>:dy"" h 1I0I )lI'~ P'\ccH SK lWf~d ... for hmlier lnfrotIwicn. 

X \lo~crWAidea~f""pnll'l:)'pwn:illropy. 

NIA inJj<:Qtq ttl ... 'Pik =-.rt limi:s do IIOC :awlY...-hOD WIIpk~.Ii=,""ecds JpI'b c.oac.. by l (Klol oJ 4ormorc . 
.. The P.RJOlivl ~eIIl Pilfmnoc (lU'D) obWned fro.n!be. satrlple dupti!;arE aXJ'p) is owiu!4III;.pDsr:lJic J.:~ c::riU:ri! MIa! \hoi ,1III!ptc U ;rc..lI:rUu 

fiyc U~ (SX)'d:le I>OCIU'aCtRqulnd dClCctlon limit (RJ..).1n c:w.s ... lIefe eltbU lho..mplc OI'dJlpliQ«. ... aI~ J5 1m: 1htn 'X rbe IU.,. CIOIlLtollimko(.w-
Ille RL i,l>i04 loe....Jllu 1M Dtn' fWlJlI. 
Fc:r PS, PSD, III:d SDILT .. w1u.. c,b. v.a!',':1 Jisu.d aB tIlr. 1IIUI.n4 _ts. OOlIiDal. ~QOll. 

Whut.1hc analytical method bas beef! perf~ tmdet' N'ELAP certification, the laaI'1tU hu ~ all oflhc 
:tc.~nlfofme J't."'ELAC $llII\dard unlw qualifu.d on tilt QC Summary. 
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General Cbemistry NaITative 
Sandia National Labs (SNLS) 

SDG 67794 

Method/Analysis Information 

Procedure: Total Cyanide 

Analytical Method; SWS469012A 

Prep Method; SWS46 9010B Prep 

Analytical Batch Number: 205123 

Prep Balch Number: 205122 

Sprpple Ana1ysis 

The following sampJes were analyzed using the ana1ytical protocol as established in SWS46 
9012A: 

SampleID CUentID 
, 

67794012 059903-002 

67794013 059904-002 

67794014 059905-002 

67794015 059906-002 

67794016 059907-002 

67794017 05990S-002 

6779401S 059910-001 

67794019 059912-002 

67794020 059913-002 

67794021 059914-002 

1200309255 MB 

1200309256 DUP of 67601015 
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SOP Reference 

1200309257 

1200309258-

1200309259 

1200309261 

DUP of 67601016 

MS of 67601015 

MS of 67601016 

LCS 

Procedure for preparation, analysis and reponing of analytical data arc: controlled by Gcnerci1 
Engineering Laboratories, Inc. Il5 Standard Operating Procedure (SOP). The data discussed in 
this 'narrative has be.en analyzed in accordance with GL-GC-£..095 Rev. 1. 

Preparationl~nalytical Metbod Verification 

The SOP stated above has been prepared based 00 technicsl research and testing conducted by 
General Engin~ring LaboratorieS, Inc. and witb guidance from the regulatory documents listed 
in this "Method/Analysis Information" section. 

Calibration Information: 

The iDstrwDerit used in this analysjs w~ the followiJlg: Lacbat QuickChem FlA+ . 

Inltbl Calibration 
The ins~ment was"propedy calibrated, 

Calibf8tion Verifi.cadon Information 
All c,alibration verification standards were within the required limits. 

Quality Control roC) Information: 

Blank Accept8.Dce . . 
The method and calibration blanks assoc iated with this data were: within the required acceptance 
lintiu, ' 

'Laboratory "Control"Sample Recovery 
The recovery for the laboratory CODlrol sample was within tJ:ie required acceptance limits. 

Quality Control 
ThefoUowing SNLS samples w.",designated for Quality Control: 67601015 and 67601016 

720 



• 

Sample Spike Recovery 
The spike recoveries for this samp1e set were within the required acceptance Limits. 

Sample Duplicate Acceptance 
The Relative Percent Diffqences between the samples and duplicates for this SDG w~rr! within 
the requited acceptancc-,limits. . . 

Technicallnfol1113tion: 

GEL assigns holding limes based 00 the date and time of sample collection. Those holding times 
expressed in hours are calculated in the AlphaLims system by bours . Those holding times 
expressed as days expire at midnight on the day of expiration. 

HoJding Times 
All samples from this sample group were analyz~d within the required holding time for this 
method. 

PrepnrntionlAnalyticaI-Method Verification 
All procedures were performed as stated in the SOP. 

Sample Dilutions . 
The following QC sample in this sample group was diluted 1 :.50 due to high concentration for 
this analysis: 1200309261. ' . 

Sample Reanidysis 
The method blank (1200309255) was reana1yzed because there was no sample in the 
auto sampler cup during the original analysis. 

MJsceJb.neous Information: 

Nonconformance Reporl9 
No Nonconformance Reports (NCR) were require<t for any of the samples in lhis samp]e group 
for this analysis. . 

.. 
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Method/Analysis Information 

Procedure: Total Cyanide 

Analytical Method: SW8469012A 

Prep Method: SW846 9010B Prep 

Analytical Batch Number: 206136 

Prep Batch Number: 2061~5 

Sample Analysis 

The following sampJes were analyzed using the analytical protocol as established in SW846 
9012A: 

SOP Rererence 

Sample ID 

67794022 

1200311349 

1200311351 

1200311352 

1200311367 

Client ill 

059915-002 

MB 

DUP of 67794022 

MS of 67794022 

LCS 

Procedure for preparation, analysis and report ing of analytical data are controlled by Genera1 
Engineering Laboratories, Inc. as Standard Operating Procedure (SOP). The data discussed in 
this narrative has been analyzed in accordance with GL-GC-E-095 Rev. 1. 

PreparationlAxlalytical Method Verification 

The SOP stated above has been prepared based on technical research and testing conducted by 
General Engineering Laboratories, Inc. and with guidance from the regulatory documents listed 
in this "Method/Analysis Infonnation" section. 

Calibration Infonnation: 

The instrument used in "this analysis was the following: Lachat QuickCbem FlA+ 
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Ini&al Calibradon 
The instrument was properly c:ilibtated, ' 

' Cal1bration Veri.ncation Information 
All calibration'verification standards were within the reqwred limits. 

Quality Control roC) Infonnatioo: 

Blank Acceptrul<e 
The method and calibration bJanks associated With this daJ.a were within the required acceptance 
limits. 

Laboratory Control Sample Recovet")' 
The recovery for thl; laboratory control sample was wjEhin the required acceptance limits. 

Qwillly Control 
The foUowing sll:lllple was designate4 for Quality Conuol: 67794022, 

Sample Spike Recovery . ' 
The spike recovery for this sample set was within the required acceptance limits, 

Sample Duplicate Acceptance 
The values for the sample 8l'Id duplicate for this sample gi~up are less than the Practical 
QuantitatioD Limit (PQL); therefore. the RPD is Dot applicable. 

Technical Information~ 

GEL assigns hoJding times based on the date and time of sample collection. Those bolding times 
expressed in hours are calculated in the AlpbaUms system by hours. Those bolding times 
expressed as days expire at midnigp.t on the day of expiration. 

Holding TIm .. 
All ssmples from this sample group were analyzed wjlbin the required holding time foc this 
meiliod. ' 

Prep. ration/Analytical Method Verification 
Allprocedurcs were performed as stated in ~ SOP. 

Sample DilutiODS 
The following QC sample in this sample group was diluted 1:50 due to high concentration, for 
this analysis: 1200311367. 

'. 
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Miscellaneous Iofonnation: 

Nooc.onformana: Reports 
No Nonconformance Reports. (NCR) were required for any of tbe samples in thi~ sampJe group 
for this.analysis, . 

. . 
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Method/Analysis Information 

Procedure: 

An<lytic<l Metbod: 

Prop Method: 

Hexavaleot Chromium 

SW8467196A 

SW8463060A 

Analytic<lllatcll Nwnl>er: ' 205618 

Prep Batcb Num.ber:. 205617· 

Sample Analysis 

The following samples were. analyzed using the analytical protocol as established in SW846 
7196A: . 

SampleID C1ienlID 

67794012 059903-002 

1200310247 . MB 

1200310248 'DUPof67601013 
.' 

1200310249 . DUP of 67601023 

1200310250 MS of 67601013 

)200310251 MS of 67601023 

1200310252 LCS 

SOP Reference 

Procedure for preparation, analysis and reporting of analytical data nre controlled by General 
Engineering Laboratories. Inc.· as Standard Operating Procedure (SOP). The data discussed in 
thjs narrative bas been analyzed in accordance with GL-GC-E-044 &EVA 

PreparatioolAoalytlcal Method Verifleatlon' 

The SOP Slated above has been prepared based on technical researCh. and testing conducted by 
General Engineering Labot;atories.lnc. and with guidance from the regulatory documents listed 
in this "Me:thodlAna1ysis Information" section . 

. . 

. 725 



• 

Calibration Information: 

The instrument used in this analysis was the following: Milton Roy Spectrophotometer 200 

Initial Caiibration 
The ins~t was properly calibrated. 

CalibratioD Verification Information 
All calibration verification standards were within thercquired limits. 

Quality Control fOC) InforDUllion: 

Blank Acceptance 
The method and calibration blanks assOciated with this data were within the ~uired occeptance 
limits. 

Laboratory ContTOl Sample Recovery 
The recovery fo~ the laboratory control sampJe was within the required acceptance limits. 

Quallty Control 
The following SNLS samples were designated for Quality Control: 67601013 ood 67601023 . 

Sample Spike Recovery 
The spike recoveries for this sample set were within the GEL SPC limits, but were outside of the 
clients required acceptance limits of75%-I25%. See NCR# 6532. . . 

Sample Duplicate Acceptance 
The Relative Percent Differences between the samples and duplicates fol' this SDG were within 
the required acceptance limlts. 

Tecbnicallnlormation: 

GEL assigns holdin'g times based on the date and time of srunple coHection. Those holding times 
expressed in bours are calcu1nted in ~ AJphaLims system by hours. Those bolding times 
expressed as days cxp~ at midnight on the day of expiration. 

Holding Times 
All samples from this sample group were analyzed withiIi the required hoJding time for this 
method. 

Preparation/Analytical Method Verification 
.{ill procedmes were perlormed as stated in the SOP. 
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Sample Dilutions 
No samples in this sample group required dilutioos. 

Miscel1aneODS Infonnatloo: 

Nonconformance Reports 
NCR# 6532 was writleD for <his sample balch . 

• . . 
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Method! Analysis Information 

Procedure: Hexavalent Chromium 

Analyticai Method: SW846 7196A 

Prep Method: SW846 3060A 

Analytical Batcb NUmber: 205620 

Prep Batch Number. 205619 

Sample Analysis 

The following samples were analyzed using the analytical protocol as established in SW846 
7196A: . . . 

SampleID Client ID 

67794013 059904-002 

67794014 059905·002 

67794015 059906-002 

67794016 059907-002 

67794017 059908-002 

67794018 059910-001 

67794019 059912-002 

67794020 059913-002 

67794021 059914-002 

67794022 059915-002 

1200310253 MB 

1200310254 DUP of 67794013 

1200310255 MS of 67794013 

1200310256 LCS 
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SOP Refer"""" 

Procedure for preparation, analysis and reponing of ana1ytical data are controlled by General 
Engineering Laboratories, Ule". as Standard Operatihg Procedure (SOP). The data discussed in 
this narrative has been analyzed in accordance with GL-GC-E414 REV.4. 

Preparation/Analytical Method yerlficatlon 

The SOP stated above has been prepared based aD technical research and testing conducted by 
General Eoglneering Laboratories, Inc. and with guidance from the regulatory documents listed 
in this "Method/Analysis Information" section. 

Calibration Information: ' 

The instrument used.in this analysis was the following: Milton Roy Spectrophotometer 200 

Initial Calibration 
The instrument was properly ~ibrated. 

Calibratlon Verification Information 
All calibntion verification stand,ards were within the required limits. 

Quality Control (og Infonnation: 

Blank Acceptance' 
The method and calibration blanks associated with this data were within the required acceptance 
I' ' IS ' , um , 

Laboratory Conn-oJ Sample Recovery 
The rcc.overy for the Jaboratory control sample was within the required acceptance limits. 

Quality Control 
Tbe followicg sample was designated for QuaJity Control: 67794013. 

Sample Spike Recovery 
The spike recovery for this sample set was within the required acceptance limits. 

Sample Duplicate Acceptance 
The values for the sample and duplicate for this sample group are Jess than the Practical 
Quantitation Limit (PQL); therefore, the RPD is not applicable. 
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T~hnJcal Informatio'n: 

GEL assigns holdina: times based on the date and time of sample collection. Those,bolding times 
expressed in hours are calculated in' the AlpbaLims system by boW'S. Tbose holding times 
expressed as days expire at midnight 00 the day of ~xplration. 

Holding TImes 
All samples from this sample group were analyzed within tbe required holding r;ime for this 
method. 

Preparation/Analytical Method Verification 
. An procedures were performed as stated in the SOP. 

Sample Dilutions 
No samples in this sample group required. dilutions. 

Mlscellanoom Infonnation: 

Nonconfonnance Reports 
No Noncooformance Reports (NCR) were 1equi~d for any of the samples in this sample group 
for this analysis. 

Certification Statement 

'" Where: the analytical method has bee.n perfonned under NELAP certification. the aoalysis bas 
met all of the requirements of the NELAC standard unless othcIVlise noted in the analytical case 
narrative. 

Review Validation: 

GEL requires all analytical data to be verified by • qualified data validatOl. In addition, all data 
designated for CLP or CLP-like packaging will receive a third level validation upOn completion 
of the data package. 

The following data "alidator verified the intormatioD presented in this case nanative: 

C' I 
Reviewer:. __ ,,,··.,..:- "~=--=_·-.,I.-I'--"~-==,,", ___ Date: ___ -'-'>,c 1-12.",,;-,1 /f':',,_ h _____ _ 

- - , ~) I ' 
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Method/Analysis lDformation 

General Cbemlstry Narradve 
Sandia National Lab. (SNLS) 

SDG 67794-1 

Procedure: Hexavillent ChnJmiwn 

Analytical Method: SW846 7196A 

Analytical Batcl1 Number: 204193 

Sample Analnls 

The following samples we(e analyzed. using the analytica1 protocol as established in SW846 
7196k . 

SampieID ClientID 

67798009 059926-006 

1200307123 MB for b.leh 2041 93 

1200307124 DUP of 67608009 

1200307125 PS of 67608009 

1200307126 LCS for batch 204193 

SOP Referenee 
. . 

Proced","(s} for preparation, analy,is sud reportiog of analytical data.are .conttolled by.Geoeral 
Engineering Laboratories, Inc. as Standard Operoting Procedure(s) (SOP). The data discussed in 
this narrative has been analyzed. in accordance with GlrGC-E-044 REVA. 

Preparation/Analytical Method Verification 

The SOP slated above has been prepared based on technical researCh and tes,ti.ng COOdllC[ed by 
Genera] Engineering Laboratories, Inc. and with guidance from the regulatory docwnents listed 
in this nMethodlAna1ysis Infonnation" section. . 
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CalibratioD Information: 

.The instrument used in this aoalysis was the fonawing; MiltOD Roy Spectrophotometer 200 

IDldai CaUbrali<>n 
The instrument was properly c&ibrated. 

Calibration Veriflcation InformatiOb 
All calibration verification standards were within Ihe-required l~ts. 

Quality Control cog Jnformation: . 

Blank ~cceptance . . 
The method and calibratioD blanks associared with this data were wjthi.D. the required. acceptance 
limits. ' . . 

Laboratory Conll"o1 Sample Recovery 
The recovery for the laboratory control sample w~ within the ~uired accept.Jnce limits. 

Quanty Cootrol 
SNL'l sample 67608009 was designa!<d for Qualili Control. 

Sample Spike R<i«>very 
The spike recovery for" this sample set was within the required acceptance limits. 

Sample Dupllc:ate Acceptance . 
. The Relative Percent Difference between the sample and duplicate ~OIthiS SDG was within the 

required acceptance limits. . 

Tedurlcallnformation: 

GEL assigns bolding times based on Ihe date and time of sample collection. Those holding times 
expressed in hoUls are calculated in the AlphaLims system .by hours. Those bolcling times 
expressed as days expire at midnight on the day of expiration. 

Hokllng TImes 
The samples ·from this sample group were received by the lab outside of the method specified 
bolding time .. The samples were analyu:.d on ~ day they were received. ' 

PreparaUoniAnalytital Metho.IVerlficaUon 
. All procedures were performed as stated in the SOP. 

Sample Dilutlons 
No samples in this sample group required dilutions. 

. . 
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MisceJianeous Information: 

NODconforman~ Reports 
Nonconfonnance report (NCR) 5078 was submitted by the project manager for sample 67798009 
because the sample was received out of holding for hexavalent chromium analysis. 

Additional C<Jmments 
Sample 67798009 was analyzed 1><fore being Jogged in to LlMS. Therefore, the sampJe could 
not be scanned to custody prior to analysis: 
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Method/Analysis Infonnatlon 

Procedure: Total Cyanide 

Analytical Method: SW846"9012A " 

Prep Method: SW846 9OIOB Prep 

AIlalytical Batch Number: 205981 

Prep Balch Number: 205980 

Sample Analysis 

The followiog samples were analyied usmg ~e analytical protocol as established in EPA 335.3: 

SampleID Client ID 

67798008 059926-005 

1200311080 MB for batch 205981 

1200311081 LCS for battb 205981 

1200311082 DUP of 67798008 

1200311083 MS of 67798008 

1200311474 u:sIi for batCh 205980 

Procedure(s) for preparation, analysis and reporting of analytica1 data are controlled by General 
Engineeriilg Laboratories. Inc. as Standard Operating Procedure(s) (SOP). The data discussed in 
this narrative has beeD analyzed in accordance with GL-GC-&095 Rev. l. 

Preparation/Analytical Method Verificatioo 

The"SOP stated above has been prepared based on technical research and testing conducted. by 
GeneraJ Engineering Laboratories, Inc. and with guidance from the regulatory documents listed 
in this "Method/Analysis Information" section. 

Calibration lntormatlon: 

The instnunent used in this analysis was the fol1owmg: Lachat QuickChem FIA+ 
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Initial Calibration 
Tho instrument was properly calibrated. 

Calibration VeriftcatioD Information 
All calibration verification standards were within the required limi~. 

Quality Control COg Infonuation: 

Blank ACceptance . 
The method and caJjbration blanks associated with this data were within the required acceptance 
limit<. . . 

Laboratory Control Sample Recovery 
The recovery for the laboratory control sample was within the requi~ acceptance limits. 

LCS DupUcate.Recovery . 
1be LeS Duplicate :recovery was within the required acceptance limits. 

LCS DupUcate RPD 
The Relative Percent Difference between the LCS and LCS Duplicate was within the required 
acceptance limits. . . 

Quality Control 
Samples 67798008 was design .. ed for Quality Control. 

Sample Spike Recovery 
The spike recovery for this sample sct was wlthin the iequi.red acceptance limits. 

Sample Duplicate Ac.ceptance 
'The values .for the sainplc and duplicate for this sample group are less than the Practical 
Quan4tation ~t (PQL); therefore, the RPD is not applic~le. . 

... 

Technical InroIJJ1!tion: 

GEL assigns holding times based OD tbe date and time of sampJe collection. Tbose holding times 
expressed in houn: are calculated in the AlpbaLims system by bOUC5. Those holding times 
express~ as d.ays eXl?ire at midnight on the day of expiration. 

Bolding TIm .. 
All samples from this sample group were anruy.zed w'ithin the reqlilied bolding time for this 
method. · . 

Preparation/AnalytiCal Method Verification 
AU l?I"ocedures were performed as stated in the SOP. 
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Sample Dilutl... . 
No samples in this sample groUp required dilutions. 

Miscellaneous Information: 

Nonconformance Reports 
No Nonconformance Reports (NCR) were required for any of the samples in this sample group 
~or this analysis. 

CertIfication Statement 

.. Where the analytical method b.a,<; been performed under NELAP certification, 'the analysis has 
met all of the requirements of the NELAC standard unless otherwise noted in the analytical case 
oatrativc. . 

ReyieW Vatidation: 

GEL requires al1 ana1ytical data to be verified by a. qualified data. validaCOt.1o. addition, all data 
designated f9r CLP or CLP·ijke packaging will receive a third level validation upon completion 
of the data packase. 

. The fD~lowing data va1idator verified the loformatioD presented In this case narrative: 

Reviewer. ~ ~ 
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QCSummaa Rmort Date: October IB.~OO:Z 
(lIvol : Sandia NalJDnaJ Labo ... toriu l"agoelol l .....,,, 

P.O. BGll5lOO 
AJba.IJIlUf(IK. New Mob 

eamc.t: Pamela M. Pili_apt 

Worktl"der.; """ RP..ruL .. i!t'c4;.:.· -Plll'UlD8De I'OM SlIlI'IpJe Quo! QC llalu . l!!!!I!. ... 1 Date T .... c 

Ra.ld.no.AD"~JI'_'" 
•• h lOm,~ 

QCI200lO92S6 67$;lIGlS DU' 
C)'uido, TuW U NO U · NO ""'" NlA h/-O.250) ADF 10lll7J02 12:36 

QC I2003091.11 6760IO]~ DU' 
CyanIde, TOIIII U NO U NO ""'" .fA (+I-().2SD) 10l01J0l (2:38 

QCl'200J09261 La 
CyUllde, Totd 177 '" ""'" " (62'10-1381(.) 10f02l01 12:34 

QCI2DOJ09lSS MB 
Cyanide., ToW U NO """', 10lU2l0213:51 

QCI20030glS& 6760101' MS 
CyMide., ToW ' .00 U NO S2. miVl<z I" (,,*-1.4591t) 10l02l0'Z 12:315 

QCI2OO:109U9 6760]016 !.IS 
CyDJ\ide, Taw ' .55 U NO "9 .",'. 9' (SS"'-1"5~) lCVO'2lO2 12:39 
8m. lOUl6 

oCllOOJlml .m<Oll DUP 

• Cyanide', Total BU NIl au NO ""'" .fA (+1-0.221 ) ADF IMl3101 10;39 
QCI'2ODJ n3f1 La 

C}'UIi6e, Tocal '" B '" ....... " (62"· 138<;0) 10I08I02 10;3" 
QCl2003Il:>to' ... 

C,uidc, TOiaI I 0.0813 -. 10108102 10:31 
QClztmU3S2 .m .. ", ,., 

Cyanlde, Toul ' .00 BU NO a , ... m:Jl<: " (55*· 145$) 10l08l0l 10:..0 
S~dI'k Am""" Fedtnl ... 20$1111 . 

QCI1OO310l48 67601013 "'" Heuvalem Chromicm U NO U . NO -. NlA (+1-0.0995) BEPl 1011110209;00 
QCl2OOJl0249 67601015 our 

HnlIva1tl\l C!Irominm U NP· U NO mJ!k. .fA (+I.o.o~8SJ 

QCUOO'J:102S2 LCS 
Hen~em Chromium O.9SS O.9S6 m,... " m"'-m~) 

QCI200n02A7 ... 
HeAa~ .. lenl ClIromWm V ND """" QCIW03102:50 81150101' MS 
Hu,llvaJ~n l Cbromiom o.P!n U ND 0.66' -. " (49 .. · 130%) 

QCllOOllOUI 676(101) MS 
HcxOIVlItnI Chromium 0.9513 U ''0 0.71:5 mJ!k. 71 (.~130'ii) ,.b "''''' 

QCllOO3lOlS' ~40ll "'" HUIlVQ]enl Chromi~m U ND U NO -, NlA ( ..... ..(I.09!>3) em' 10/1110209:30 
QCI2ODl l02.S6 LCS 

Hc~1V"~nCbroroium 0 .... 1.00 . m~J 100 m * ·I21/fo) 
QC12OOl10l53 ~. 

Hu • ....Jent Oxoroium U ND """" QCllOOl lOl5S 6771M013 M' 
HUIVIleot aHomi~m O.9BS U ''0 0.936 my\s " (4<JIA- 130-') 

• 
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QCSummary 

NilleS: 
RER II eakNl&w1 allht Ut.CtlIlf"JIbea h:¥ei (2...a~. 
The Qu!llfitn in 1ki:J nport Gee dtfiGed lIS &nawl: 

•• 
8 

H 

J 
p 

U 

X 

X 

X 

Recovery or ~JtPDnoi. wi1hU1 '~~9'IMec limits andlor spike pflIooonl no'. ccmpllib], .... th the "'mplll or 1M d.u.plk:ll~ RPD'. art Il~ r.pptieal>k:wbero d 

ltldiCIUI anaIyre iI .,a:no,m compound . 

Tht 1lOIl)'U wu fOlllld ill die bb.nk'above lbeell'~li'It MDt.. 

HoldiD.& lime was u«ed.td 

E.Jti1lUl~ value, the. analJoII: ooneenLralioll f.,J1 abov~ the dfCCDve MOL and .,.10'11' ihe etrt(;livc PQL 

Tht ~spoale bet_!ht confimaIiOl1 column ana tM ~ col11m.'! ill ~D 

The o.o~IYtt wu a.: .. a1pDd for but 1I00dea::etod below 1hI1 (O/ICCIltn.!lCn.· Fur ClfI~ aDd lnolJlll'lic an!llyt.U!be I'fISllil it I,," lbow theotfectl~ MOL. I 

i"ruumplivi Iyideuo;;t IhJ,I the ~a: i l notprucD.l Phu tSCC DtmlUVC (or fwtbcr infOm'lallon. 

Prcwtnpdv.: evkkolX mu the 1Iu.l~~ anO!. prU&nL J'kqa 5Cellwliw. fOr r...nb&r WI'OnlllWn. 

UnufUin I~fcr rwma spcclfOlOOJlY. 

NlA iod~11hu rplb reeDYa}' lImltJ do nelt 'WIy wbo:.n lamplt COIl/;oCII>llIukln IUIlII!£cb spikcl;Of\C. by" fJdDr llf" ormlll'(\. 
"The ReI:.alve PuetnL DitfUQcc (RPD) obtoltICd trQm tM .~k duplie.1C (DUP) b c .... luated .,.iu. 1hc lICuplmCc criu:ri. ",bell m., 11I1I1I1c is ,.eattr Ihlll 

flU time.5 <'Xl tbo oonD"att required de~On limit (RL). 111 ascJ wht:tc either che J8DII)le or dupliQle vuJoc is len than SX die IU... II wnlrollimit of-+/· 
the R1 U V$OCl to OVJJ1I.ltc the DUP ( &$\lit. 
For PS, PSD. 11'1(\ S011.1 ra~lu.1lI1 v,Uua listed U'!: 1M fIlU&.M ilJnCuntS, _flu1 ooI'lCCrUUiOft$. · 

W~ lhe «r.alytical cnclhod has been pedotmed unGer NELAP c:ertiflClitioo, (be analyris hu met all o(thl: 
requirements of the NELAC .cambrd unku Q.ualified on the QC Summal)' . 
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R~ort Dtlu: Octokr '. 20tn 

(lieot: s.Mb flatba.a l..IIbcn.lorlu he_lal2 ..,..,'" 
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HeuYJleor.OcOlll:lioa HU NO HU ND ""'- NlA (+1.0.010) ¥HI · 09/l61D2 U:20 

oellO<l""'''' Le. 
HuaYlltbtCbmrill1l'l 0.100 0.0 .. maiL .. 

QCLJOOlO7W ... 
ikuoolkotC~ U NO ""'-QCl.2OOlO1l2S IJ7S)1OQ9 " He:;u.alellt Cbromiu:m 0.100 HU NO H .'" - " , ... " 
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UIJ;cratll ~ for r- ipCCU1IICOpy. 

, 

.... \ 
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QC Summary 

NO)! QC 
WA indicata thai 'Pil:e~ timib do DOtawly""'-''''''''ple cor.nntndoo ueeodllJl'lb coat. 'b1 t (Jdorof 4 « lIICIn. 

J< The Rd';', f'UOCQt Dil!fcn:llCC (IU'O) QbtaiQod fI'olJllb. u'1IJ91e dPplk:ab:: (DlJP)!J .~ahu.1cd ll;laioutlhf ~ Qil.eril ..... lIllIe 5aII'Ipill iJ trafl''CIwI 
ftno limes (JX) 1be Coati¥! nqa!.m!. dcu:ctioIIlUniI: CRLl. hi casu wt.m. lid!sr !be. lampk or dlq;lit.le value is Ir.a thai n 1M JU.. .. ccarol timil of +I. 

tD. RL It aid fl:n'IlUlU tbIoDUP ruW1. 
For PS. PSI>. wi SOlLY rCl\kl.Q., W val_ listed ... tbe ~ IIIII()WItl, DOt &11 COQCIICIII'2IiOlll. 

"'"bett the 3Dalytlcalllldhod bu ~n pafonned cnder NELAP te:rtific&.tioo.1bo UDlysb bas ... aU allbe 
rtq~mmlS of tbeNELAC ~ IlDJ.w ~filld on !he QC SIIIIlmIICy. 
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I 

Mctl!od!A.aalnh Jp',rwlUop 
Batch Number: mOl3 

RadhdltllDlltry C .. Nan-.dn
S.DdlaI N ..... IAbi (SNlS) 

W~r617J4 

Proeednro: Detennmarioo cf Gracs Alpha And GroSI Non-Volatile Beta in Water 
Amlytical. MriJod: EPA 900.0 

SOP ReterltDCl 

S •• pleID 
61794012 
677904013 
67794014 
67794015 
61794016 
67794017 
67794018 
67794019 
6779<020 
677904Ol1 
67794022 
12OOJ08987 
1200308988 
1200308989 
1200301990 
1200308991 

cu-tlD 
059903-(11)2 
05991)4..()()2 
05990:5..002 
059906-002 
059907-002 0'_ 
059910.001 
0S9912-002 
0S991J.OO2 
059914-002 
OS991~2 
MB (or bitch 2OS011 
0S99IS-002(67'79402lDUP) 
0199 J S4l2(61794022MS) 
OS99IS-002(67794OllMSD) 
LC8 far batcb 205013 

Procedure fer prt:patation,lUIAlysis and reportina o( analytical data art controUed by GencnI EDgiDct.ri1l& 
Labotatorioa.lno.. as StandanJ Operatihg Procedure (SOP). The cilia ~ in this narrative hal been analyzed in 
aa:ordatIoe wilh G[,.RAl)..A-001 REV.6. 

C!lIbntlolWOnpdtl; 

Callbratlolt. [II ............ 
AJI initial and CODtinuiaa calibration n:quire~rrt:s ha.ve been met. n.e initial calibration WIll performed DI'! June 12, 
2002. 

StalidanIJ l.fo"..dM 
Standanl3Clution(s) (or thc8e t1IJlyscs arc NtST traceable and used before the expiration dato(l). 

S .. ple GflatIrJ' 
All ccuntillB SOW1)CS MR prepared in the: 52lflC geometry 1$ the eallbration. standltdl. 

m-k bfanudn 
The blank 'Yolwne il Iq1I etentalive cfthe MlDPIe volnme(a) in thi, batdt. 

DftIp.lted QC 
The fcUowing Nq)}c wu wed (or QC: 67794022. 
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-"""' . 
AU ...... ~forcbieaampMMtwm~wilhiDtU,..hnJGq:tiale. 

f'rtparwtM. hflraadaw. 
AU ~ c:riIttia bn$ __ mctfor!hac ~ --None Dre. u:mpIDi iD un. aampJc" ftllllked .... or ~ 

Gre.AIpb'BdII.....,....... ............ . 
Kwh ~ lilt ~ iaft¥'lAd .... CIIlColUM Ibc fI4IPle mill" ttaoc.rt &Ie to mDilbft 
abtorptioI. Ta miaimiP ddI mt.fc:n:ncc, d.e" ~ COD\i,,1Ld. eo odda by ....... .-.u--. &at 
WId! • dull R.d oob it cbt:aiDed. The CCIft'YOf'IkIe liD CIIli6eIIbIbilima 1M ... wclJbt ad ~ ... POI*' 
a1pb'bctI efIIeiack:, _ Ulip(! far mdJ .... YoIItik: ~ orcut.o.. hyWpa. bdweti:-. 
poloaima IIId CIIicm. DI.I)' 110 loIt duriDa anlple: b.IiD&. apcciaD)' 10 • daD ftId beat. 'or Ikb; ~ .... me 
~.,....._ c:nmed ~ b&ca lri'l'itylrdvn: bo:iac o.met. Mt. n.mtt.!be pllrdtct WIll CNIW", 
..--. adIviIy. l\iJ..-CM&ICIIM a!pI COUIIt na" to I'IIIIOnI O'M' 1M t.ot. COlD NIl" t. AlpIdbnl, 
Ibnfi:lrc: CIII)''' aIpN COW! •• will.,., _ 1II".iutNNlltftUs, 

MhZn". IIfgneet1q; 
NeIl __ 

No NCk...... . 1Iid CUr 11M pnpantiaDor~oIait ........... 
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Mt!bOd/APahW IDCo\"!l!!UoI 
Batch Nwnber. 204950 

Rlidioclle:mhery C .. N.rn1tYe 
S .. ctb Nado .. all.4lbt (SNLS) 

80067",..1 

Procedure: DetenninatioD ofGrop Alpha And Gross NOD-Volatile Beta in W8I:er 
Analytical Method: EPA 900.0 

SOP ReIen.ce 

Samp1eID 
61798011 
120030881)4 
1200308805 
1200308806 
120030880'7 
1200308808 

CJInotID 
059926-008 
MB for batch 204950 
0S9~671690llDUP) 
059826-008(61169011MS) 
~9826-008(67J6901 JMSD) 
LCS for batcb 204950 

~EV;SE~ 

Procedure(i) for ptepltltion, analy5i1 and reporting of analytical data an controlled by OCDeral Engineering 
Laboratories, Inc. IS Standard Operatil\l Procedurc($) (SOP). The data discussed in thiIJ Dm'Itivc has been analyzed 
in accordance with GL-RAD-A.()Ol REV .6. 

Catlttndol Jpfmp,ISIow: 

CaUbntloa lIlIoIWMha 
All inilial and oontinui'1& calibn.ti<:ltl n::quirc:menll have been met. The initial calibration W8a pufomM:d on 
_12,2002. 

StaDclud.IIIfoJDUltMa 
Standard solution(.) roc these amly.CI are NlST tn.ceable and used before tile expinlioR datc(Il) . 

....... G<oooetry 
All COWltUl& SOUI'C" were prepared in the same aeometry u the calibndion standanla. 

QUIP" C"troI (00 IDf9f1I1'Utli 

-..k l..rol'1lla6A. 
The blank volume is repreacntative of the &amp'" vo~(.) in dt4 bttdl. 

DePa·ated QC 
The following sample was ust.d forQC: 61J690Jl . ThcQC sample" from SNLS W(Jf\' order 67169. 

QC ].(onutioll 
All of tile QC samplC$ met the TCquJred acccpt4ncc: limiCl. 

TeeJppktllgfofUJ'CIM: 

O"",",11mo 
All sample procedures (or this . ample let wert perfonned within the required holding time. 

PrtparttioD luf.nn,Uotl 
AU preparuicn oritnia have bcclI met for tbcte analylc$. 

Snip'. Re-pn:pIR •• uel,.. 
NODe ofdtc sampltl in this sample let requittd rtprep or reanalyaiJ.. 
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en- AlpbaIIda Pnp.ntIN Ww." 
HiP hY&r0K09ic W. CODknt in enpcnu:d ampIct WI tQIO tIM:: IIlqIIe mat tu OOCf:DMe due to aoisan 
abtorptiOll. To .. ;';m;ze thia ~ tho ... Ire cmmud to ~Idu by Katiq the...,k udu a tt.mc 
1diJ • dull red color is obtabcd. !be ooaN'JIon 10 o:ddes mbUlaa the &lIlIpIc _PI: ud euwu tbal proper 
aIpJWbeta clficiucia arc MSipad for e:acb ample. Volatie ra4kdlO&Dpet 01 c:no.. b)'drapo. ~-. 
pololtilllD ud cailUll IDlY ~ 10M. duriq 1aZq). bMd." apctiaDy lID • dIaD red bell For tit NDpIe ...... 
prc~ plucbd .. collftted tot beta activity bet"cft bem, flamed. After f1aminc, tbo p~ .... c<Mmted for 
alpha KtiYity. Thl. teqaeDCO eaUIU tbe.Jpba count IUD data to ncord Ofti' Ibc beta tcnUIIt rwn'" ill A,,", in-, 
tbtrefcn oaly Ibc alpU. CO\W datil willll'P'* oalba Wtnamallll NIIoJ. 

NCR __ 

No NCa', wc:rc JCaerated fer the ~ CI' aulyail of dI.iI AIIIPk'" 

When> ... uWytiooI medx>d "" boeo petfonnod under NIILAP _ 1IIc uaIyIia ...... oil of'" 
ntq.u.m.nu 01 die NELAC ataadW nal.csJ 0Cbcnri1O aotod la 6e ..aIytical cue uruti.~ 
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'. GENEJ.lALENGINEERING LABORATORIES 
Muttng_lp.My~ needs wilh., 'l'UlMfor tomWIUK!' .. : 

. ' . 

c;dnt: Sudl'- N.ttWl&ll.abonotvrin ....,.. 
QCSummary 

RlpOl1lba: Octokr 11,ltQ2 
Pa." 1.rl 

P.O. 50: 5111 
A1i11qu ...... New Makl> 

. ~atad: . · PalMJ,t, PlI.hiulac 

P'-1!BI)@!! NOM 

en .... trio:St141 - . ""~ 
QCllOO.lG1411 61n4011 our --....... .,.. 

..." .2oJon 
QCI:toolW." "19'4Oll DIJf' -. u_· 

tp(J, ... 
U~,. 

tp(J, 
QCIJOIBIIII9!} I "" - U~ 

u..m, 
UtI: ... 3S1.7 

"""" TPU: 
QCI10031111l1"/ • •• AI.,. 

-~ t>u, ... 
"""" :r= 

Qc:UOOOOS,t9 on .. ,,, '" 

""" .. ~ 
u~~ 

TPU: ... '" ~ert: 
t'i'u; ""- e719411U MSD 

""'" 97.9. 
u"'" " TPu: ... '" UD<t!:d;; .. 

TPu: 

... . 

-, . 
S.!lIII~ Qui ' $>C, UaitJ ~R 

:l.l7 

12.1 11.1 p, Cl190 (O%'~I 
'1-).3,06 -" '30 , .. ,., , .. pCiI; 0243- (0%-20%) . 
.. ,.>I ..... 1.40 ... , 'A' 

11.2 !C1II .113 (7S%-llS%) 
+(.1.7"7 

'" . ..,. ,CO') 117 (7S%--l1S%) .,.,.., , .. 
U 0.03041 pCi'll: 

-+/-4.otSI6 
0.09SI1 

U .". pCI/, 
+/.(1.011' 

o.GB76 

,~ 13.6 . pCit. 84' m%-I25%) 
-t/-3.06 ""·17.1 ,.,. . lOA 

liD ". pCif, . 91 '. (7$%-125%) 
+/-138 +1-19.3 , ... · 20.0 

11.l '" PI .. 
.... ·l:Oti +1,2:2.5 . 

l.lO :1:6.1 
11.0 ",. pCi/J. ., 

#-138 +/.223" 
1.<0 ", 

PO Do .. 30HZ' Omrlrslon. SC 29417' 2640 &n-ap.ROId <1.9407. 
(8<3) 33HI1I • Fox (843)766.1173 

o Mwod .. ~ ~ ,; . 

JS' 1~1&'02 01:)6 

JOfl6lOO 19:Jl 

10l1timOI:J6 

ltlil61a2 II::!3 
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. . 
". ·~ENERAL ENGINEERING LABORAl'ORW . . 

. . MNfi", Io&y) MHz WUh G ~. /w IcIfIIoI?'IM 

. QC Sommary: 

Mo_ . : 
The QuI!Om ~ IWlfrpart~.dcli...t ~ follow,: 

• . bq""'ir~Jtl'D J!Ot1lOi~ KCCpuct IimN,..vOfip!b --' _ C»m9IdWo~ _..,~ .. IM~ Itl'D'I ~not IIfPllDow.w .... · 
l1'li: ~1IIItiIcr.1IIII1I tJdaow lie dreoItf, PQI.. • . . 

..... lMicin~i1'IWJOPIe~ ' 
8 ' ,.~ _ ~._ w.r.t.ll:ooft AcdldtwNDL. 

H . HAI41IIUIe-_~ . 
J ~-n'l~.Iboo-..!)1c~ftl~()I& d'IIrx:dwMDt.:moI 'DII)ow _ -'hi .... fQL '. 
, n..n.-.~Ib:t_~a-ad ... ,-..,. ... _It~ 
u '1llII_I,..._.~ hbon.DIIl4ctoct.dbdow GU~OQ. 1or07pal.c" ~iI: ~ 1bI -'011 i. ku'" a..~WDl.. 

FDf adludmJUull1lll}'tC* .,... rcnIt '" ., tkaro Ih: Dcci*III W...eI 
x- ~..wc-""Ck~ II_~ ' .... __ d ... li:rrr..o.lBf~ 
,X' "' .... ipd •• ..w.-..... ~;._,....... n-_unMiwf«IbnMri+' I. 
X • Une .... f .. ldaiIc:Iti .. JiJt~..... IY. 

NlA~-~~ ~ ht.--IfII'li ..... -P-----~.,..-. b,..fIctotol •• -. 
"n..~1'acuIPIIfIll'_~~rr-IbI""""--' (DUP) ............. u 4 1 cri""'''''' • 
...... "'''.--... !fta.-(SX)~_I""""'~!iIIIII(U.).Ia~~dII._ ....... .,au. .... _it 
leu au ~ tIIlL,. -.rrol lild t:l'f'l-" RL 11_10"""'" .. DUP --. ' . 
FIII'PS.1'SD, .... SDlLT I'UllIIa, *,,1 ... UfItd_a.e .............. _&,&_...-..s. 

wtm die ....J)'tioIIlIl.dI:odllts beI:a pC:dbmcd UDCIIr:tm.AP c:c11i1k~ lIE...."... .... lDIlaU or1bc 
Rq~ol1b.NIl.AC'stuIlIarV.mc.tpli6edc.WQC~. . . 

.. 
.' 

P 08M 30712 .~stoI, SC 29417· 204OSavaPRoId· 29407 

(Ml) '~11I • I'll (143) "'-1171 
·· Q ....... OII~,..· . 
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~ENCI\\. 

~~~ GENERAL ENGINEERlNG LABORATORIES 
MlttUrg toda;>'i',.e«/J"Wi1h 0 vUlmtfor lD!rtctffJW. ,. ~ 0... ..,. 

~to .. \\ 

QCSumm!!!l 
R~ Ibot.: Odobw l2. 2602 CIM:n4, Sudb ~ La~I.1"kt 'ecll" 2 ........ 

PAhSlOl 
..w..~N_M'" 

c..-. hDH:b M.1'uiIout W........, 
"'" r_ NOM S-Ol. 01IIII !>C . u ... ItER Rl!C~ ~.I! ..... .... ,n-

...,C ....... .... ""'" qc.- '1169011 DOl' ....... U ""3 U "'12 'pCiIL 0.389 • (+I:-J.C)O)KOBI lQ/0&iD2Q5;44 
U~~ ... .0.333 +ML«>l 

"JPli: 0.334 .... .... U .... '" u om JIC". 0.1" ... ("'-LOO) 

"""'" " ...... "...,,, 
TPU, ...... 0.3>4 

QCI~OIIOI LCS 

""'" .... 10' ""'- 110 ('7S .... IlS'lt) 10I071Q2 11:03 
~ ""'.I)U 

nv, ... .... 3'.1 "'-. .an. III rn .... l2.S',l,) 

....." +l-2.4S 
nv, w 

"""""' .. ... ..... u ."'. pCiIL 10I01IOl 05:44 

"""'" +1-0.07-45 
nv, ,,,<6 ... U 0,)26 pCiIL 

u_ iI.QJ6l 
""', O.J61 

QCl2OOlOf1OlS 1"1'18011 ws "',.. .... U ..203 " .• pC;\. "' m""'I'ZS'\\) UW?m. 2.I:Ol 
U",,, +.4t.l33 ..... -9.11 

n>u: 0.3"" 1>' eo> ." u· ... "'" '" pCiIL "' (7.5 ... 125"') 
u,,~ +I.oj,Cl . #-12.3 

rru, 0.)41 " .. 
QCl"""",,, 1"1'169011 "'. A', ... .OA U 

...,., 
'" pCiIL . 113 (1Sti· l23S) 

"""" +I~.J)3 " .. Ul 
1I'tJ, "" .e. ... ." u .. .om '" pCiIL ''<1 <7'''''12S1lo) 

u_ +/..(1.341 -+/·11.3 
TPU, 0.341 ". 

Nor:e.: 
'Ibr. Qu.lltlcn ia Ihk rqot U~ ddio.d .loIIcrwl.; 

... IUcovay or "'RPD noc .,iIIU .o::cpunc:a IimlU omdIQI' Ipila ~ _ ~ompl>" ..lib .. a-plt (I[ the: l!up&::ate kPD'lo DOC IIlPlcabk .bcno 
!he oooeta"llien &.lis Ixlow 1h ~ PQL .. 

... 11\d1cuuIlllllJlCis._,...~ 

B 1bc 1IUl)1ro _ rOllod 1D lllebbok.lIoYe ltIaelJedlw MDL 

PO~30112' Ch_1tston. SC 29U1'2OtO SIYlpROId' 29oW7 

[1<3) 55&8111 • fu (84») 166·1178 
o PI\IIood .. a..:,daI........ . 252 
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," , 

· Woraritr. 

H HWdbI,limo. _ c::&IlII:edod. 

GENERAL ENGINEERING LABORATORIES . 
. Mtnilw ~y i' .I«b wldt Q ~i$iott for lOfIorrow. 

QC SuDl!!l!!!'l' . 

'NOM QC ' tWas 

, i41imlWl vll-.1bII toIIY\I'~Qoo (.lJ ~ u,. dIeoIi .... p,a)L Md bdonrdl. dl'ectMPQ/.. 
P ThlUJpOnIC ktwctll thc~D ,01_ &IIf1tMpri~ co.,...",:Io401IoD 

Pq.2011-

..... -
U Thc.analytc. wa, ""dyzcd roxnllDOtdeWclodlod_wl coar;eGntioa.. f91"Orpaic nlDoralllk Ualyl.1 tIM. n..,h.IQ ..... tbc cffedi_c MOL. 

far ndioc~ IIIIIIJ'td t. rWt b ku ... 1bc DtWb LP'II. ' 
X Pn.qmc: cvfO:oac.tlbu!be ... ,M II aclpacoL ne-. ___ .. fotblJlc: w.:w..:i_ 

X l'JltIIIIIpli~nidcouIlbIllbcll4llyloi._prcwaI. PSe- _--''iCf«fcaIkt ~ 

X Udotru!D idddtlulioD for c-nna ~. . . 

WA Iodc4W til. spike nou..ay);aaiu cia DOl ..,pI)' "-loaIIIplit ~ .... tlGn .......... b GJQC. '" • tK.w ~ .. Dr .... 
"'TbcB.dumi'acca!DitftraIn(RPO)aa;oc:d 6_ d:c ~ 1kIpI/t.de (IruP) b iMNDd .,...iH -.qICWlo' o:riKriI ... ,. lie 
om;k u .. _dw> !I..c u.s (!X)1bt _~ 6IDKUair. iIDiI (JU.).lIlc_wKriI. __ w; Wlll*DI'~'rII_. 
I .. diu SX!ben... COQ1IoIlirJt tJI..J.!bo IU.b""'ta ... .a .. IIIOtb&DtJP-rw.it. . 
Fof P$, !'SO • .nd SD~T rNIlJlI.1boI ytfuc.llIkd ft die mwc«l UIIOIIIItI, ace. ftaaI QOftCaIntiow;, . 

POBox 307J2' ())ar1e$&oo, SC 29411·2040 Sa". Road' 29407 
(S43)" 556-8171 • Pu (843) 166-1118 

. 0 ftW;od .... a..:row~ 
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r*********************************************************************** 
Sandia National Laboratories' 

Radiation Protection Sample Diagnostics Program 
9/26/02 9:57:52 AM 

; *************************~*********************** 

Analyzed by: I 1./et 1... Reviewed by: 
k**********************~**f'~,***************** 
~stomer SANDERS M (6 135) 
"stomer Sample ID 059903 - 003 
.b Sample ID 20134201 

ample Description 
ample Quantity 
ample Date/Time 
cquire Start Date/Time 
etector Name 
l apsed Live/Real Time 

omments : 

6710/1034-SP1-BHl-14-S 
884.0·pO gram 

9/19/02 11:25: 00 AM 
9/26/02 ' 8 :17:38 AM 
LAB 0 1 

6000 / 6002 seconds 

* 
* 
* 

************ 

* 
* 

'-23S/Ra-226 peaks not resolved. Either isotope may be overestimated. 
********************************************************** ************** 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --- --- --- 4,26E-001 
RA-226 1.17E+000 4.46E- 001 6.32E-001 

ir 5.20E-001 8.08E-002 4.61E-002 
14 4.78E-001 8.29E'-002 4 . 95E-002 
10 Not Detected --------- 7.12E+000 

TH-232 3.22E-001 1.85E-001 1.82E-00 1 
RA-228 3. HE-obI 1.36E- 001 1.82E-001 
AC-228 ,4.99E-001 1.16E-001 1. '05E-001 
TH-228 5.89E-001 1.91E-001 3.60E-001 
RA-224 5 . 17E-001 1.38E-001 6.63E-002 
PB-212 4.98E-001 7.60E-002 3.33E-002 
BI-212 1. 87E-001 2.17E-0 01 3.48E-001 
TL-208 4.36E-001 8.56E·-002 7.12E-002 

U-235 Not Detected -- -- ---- - 1.74E-'001 
TH-231 Not Detected --------- 5.72E+000 
PA_231 Not Detected --------- 1". 22E+000 
TH-227 Not Detected --------- 2.67E-001 
RA-223 Not Detected --------- 1.42E-001 

, RN-219 Not Detected --------- 3.20E-001 
PB-211 Not Detected --------- 7.30E-001 
TL-207 Not Detected --------- 1.32E+001 

AM-241 Not Detected --------- 1.47E-001 
PU-239 Not Detected --------- 3.00E+002 
NP-237 Not Detected --------- 1.63E+000 
,- ·233 Not Detected -------- - ·4.79E-002 .29 Not Detected --------- 1.70E-001 



:Sumrnary Report] - Sampl e ID, 2 013420 1 

_de Activity 2-sigma MDA 
(pCi/gram Error (pCi/gram 

------- -- --- ---- - ---------- ---- - -----
,G-l08m Not Detected -------- - 3 . 67E-002 
,G-llOm Not Detected -------- - 2. nE-002 
lA-133 Not Detected ----- --- - 3 . 64E-002 
lE-7 Not Detected ------- - - 2.33E- 00l 
:D-1l5 Not Detected --------- 4 . 73E-00l 
:E-139 Not Detected 

. 
2.19E-002 ---------

:E-l41 Not Detected --------- 4.41E-002 
~E-14 4 ' Not Detected ------- - - 1.67E-00l 
:M-243 Not Detected --------- 1.49E-00l 
:0-56 Not Detected --------- . 3. 08E-002 
:0-57 Not Detected ------ - -- 2.12E-002 
CO-58 Not Detected ---- ----- 3 . 21E-002 
CO-60 Not Detected --------- 3.86E-002 
CR-51 Not Detected --- ------ 2.38E-00l 
CS - 134 Not Detected --------- 3.84E-002 
CS - 137 1.16E-002 l.16E- 0 02 1.83E-002 
EU-152 Not Detected --------- 6.28E-002 
EU-154 Not Detected - ------ -- 1.70E-00l 
EU-155 Not Detec ted ------- -- 9 . 47E-002 
F8-59 Not Detected -.,----- -- 7.98E-002 
GD-153 Not Detected ------- -- 5.63E-002 

203 Not Detected ------- -- 2.99E-002 
1 Not Detected - - - ------ 4.398-002 

Not Detected ---- -- --- 2 . 44E-002 
l. 83E+001 2 , 4 9E+ 0 00 2.82E-001 

MN-52 Not Detected --------- .7.848-002 
MN- 54 No t Detected --------- 3.298-002 
MO-99 Not Detected - -- ----- - 1.27E+000 
NA- 22 Not Detected ---- --- -- 4.588-002 
NA-24 Not Detected -- - - - ---- 6.538+001 
ND-147 Not Detected - - --- ---- 2.978-001 
NI-57 Not Detected ------- - - 1.248+000 
RU-103 Not Detected - - -- - --- - 2.668- 002 
RU-106 Not Detected -------- - 2.518-001 
S8-122 · Not Detected ----- - --- 1.988-001 
S8-124 Not Detected -- - -- - --- 2 . 66E-002 
S8-125 Not Detected ------ - -- 7.32E- 002 
SN-1l3 Not Detected .------- - - 3.378-002 
SR-85 Not Detected --- - ----- 3.34E-002 . 
TA-182 Not Detected --- ------ 1.52E - 00l 
TA-183 Not Detected - - - ------ 3 . 21E-00l 
TL-201 Not Detected -- - -- -- -- 3 . 28E-00l 
Y-88 Not Detected -- - ---- - - 2.458-002 
ZN-65 Not Detected --------- 1 . 038-001 
ZR-95 Not Detected --------- 5.72E-002 

• 



' . 

.************ ••••• * •• *.* •• **.****.*.******* •• ****** •• ***.***** •• ********* , 
Sandia National Laboratories r 

Radiation Protection Sample Diagnostics Program ~ 
• 

9/26/02 1:19:59 PM • 
* •••• ***.******.******.**.** ••• *****.**.**********J!* .* •••• ****.******~ . ~ . ~ 

* Analyzed by: A 'Iyh.h i) Reviewed by: ':;'/l~/fV' ~ 
* ............ ** •• * ..... ** ..... ~ • • ".i.4 ... iI*~,i.'1F. ** ** *.*. * * * . '.. • .. • **If,(~ ~~***** •• * •• * *i 
Customer , SANDERS M (6135) , 
Customer Sample ID 059904-003 : 
Lab Sample ID 20134202 ; 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6710/1034-SP1-BHl-19-S 
871 . 000 gram 

9/19/02 12,00,00 PM 
9/26/02 9,59,58 AM 
LAB01 

6000 / 6002 lIeconds 

I 
I , 

U-235!Ra-226 peake not resolved. Either isoto~ may be overestimated. i 
•• ******** •• ** ••• *********.******** ••••••••••• ***.**.* ••• * •••••••• *.**.*. 

'Nuclide Activity 2-sigma HDA 
Name (pCi/gram ) Error (pCi/gram 

I ------- ------~---- ---------- -----------
U-238 Not Detected 4.28S-00l 

, 
--------- I RA-226 1.24E+OOO '4.20E-OOl 5.728-00.1 , 

PB-2l4 6.17B-OOl 9.42E-002 S.3SB-002 , 
BI-2l4 S.60E-001 9.33E-002 4.778-002 I 210 Not Detected ---_.---- 7.S7E+OOO 

I 

TH-232 4.43B-OOl 2.33E-001 1.93E-001 I RA-228 5.17E-001 1. 21E-001 1.44E-001 
AC-228 Not Detected --------- 1.77E-00l I TH-228 3.90B-001 1.71B-001 3.87£-001 I 
RA-224 7.308-001 1.818-001 8.77E-002 
PB-212 5 . 24B-001 7.958-002 3.438-002 
BI -212 6.0BE-OOl 2 .44E- 001 3.21E-001 
TL-20B 4.48B-001 9.21E-002 8.53E-002 

U- 235 Not Detected --------- 1. 74B-001 
TH - 231 Not Detected -------- - 5.848+000 
PA-231 Not Detected ---.----- 1. 24E+000 
TH-227 Not Detected --------- 2.70E-001 
RA-223 Not Detected --------- 1.48E-001 
RN-219 Not Detected --------- 3.118-001 
PB-211 Not Detected --------- 7.08E-001 
TL-20'7 Not Detected --------- 1.35.8+001 

AM-241 Not Detected ----- -- - - 1. 49E-001 
PU-239 Not Detected --------- 3.12E+002 
NP-237 Not Detected --------- 1.64B+OOO 
PA-233 Not Detected --------- 5.178-002 
TH-229 Not Detected --------- 1.698-001 



[Summary Report] - Sample rD: : 20134202 

Name 

AG-I08m 
AG-llOm 
SA-l33 
BE-7 
CD-lIS 
CE-139 
C8-141 
CE - 144 
CM-243 
CO-56 
CO-57 
CO- 58 
CO-6 0 
CR-51 
CS-134 
CS-137 
EU-1S2 
EtJ- 154 
EU-lSS 
FE-59 
GO-153 
HG-203 
I-In 

~R-192 
~-40 

MN-52 
MN-S4 
MO-99 
NA-22 
NA-24 
NO-147 
NI-S7 
RtJ - i03 
RtJ-I06 
S8-122 
S8-124 
S8-125 
SN-1l3 
SR-85 
TA-182 
TA- 183 
TL-201 
Y-B8 
ZN-65 
ZR-95 

• 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Npt Deteeted 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not: Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected · 
Not Detected 
Not Detected 

1.46E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not "Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2 - sigma 
.Error 

2 . 018+000 

MDA 
(pCi/gram ) 

3.62E-002 
2.63E-002 
3.728-002 
2.488-001 
4.86E-001 
2.28E-002 
4.368-002 
1. 73E-001 
1.48E- 001 
3.26E-002 
2.20E-002 
3.13E-002 
3.S0E-002 
2 . 3SE-OOl 
3.96E-002 
2.85E-002 
6.S2E-002 
1. 69E-00I 
9.768-002 
8.068 - 002 
5.76E-002 
2.93E-002 
4.418-002 
2.53E-002 
2.8SE-00l 
6.89E- 002 
3.21E-002 
,1.2SE+OOO 
4.468-002 
7.20B+OOl 
2.87E-00I 
1.33E+OOO 
2.77E-002 
2.528-001 
2.178-001 
2.71E-002 
7.52E-002 
3.4SB-002 
3.23E-002 
1.59E-00l 
3 . 24E-00l 
3.40E-00I 
2.70E-002 
1.04E-001 
5.58E-002 



••••••• **.~.*.*.* •• ****.****.*.*.* ••• ** ••• * •••••••• ~* ••• **.*.** ••• *~*.* •• 
• 
• 

sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

9/26/02 1 , 22,31 PM 

• 
• 
• 

.**.****************** •• **~* ••• ***---*-.-**.---* ••• ~~.-*.*** •• **~ 

: Analyzed by, {L.u. 0 .. Ie..... 't/"Z:r{tn...Reviewed by, I A{"/,... . :. 
****.*********~.~_Jl •• __ .* •••• * •• **.*******~***IL'~'******** ••• *. 
Customer. SANDERS M (6135) 
Customer Sample ID" 059905-00"3 
Lab sample 10 20134203 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time " 

Coniments: 

803/1052-SP1-BHl-22-S 
932.000 gram 

9/19/02 3,05,00 PM 
9/26/02 11,42,16 AM 
LAB 0 1 

600 0 / 6003 seconds. 

U-23S/Ra-226 peaks not resolved. Either isotope may be overeatimated. . . 
••••• ***."*. *** •• * .** ** ** ** * ** ** * ** ** _. * *_ * - - *.*** *_ ** *** '" '*. *"ft* ••• **** *'" "':* 

Nuclide Activity 2-sigma MDA 
Name (pCt/gram Error (pel/gram 

-- - - - -- ---- ------- ---------- -----------
U-238 Not Detected ---- -- --- 4.60S-001 
RA-226 1 .008+000 4.36B-00i 6.37B-00l 
PB-214 6.18B-00l 9.56B-002 6.08E-002 

4 5.588-001 9.388-002 5.44E-002 
Not Detected --------- 7 . 96&+000 

TH-232 7.42E-OOl 3.66E-001 2.49B-00l 
RA-228 7.16B-001 1. 46B-001 1.518-001 
l\C-228 6.748-001 1.37B-001 1. 02E-001 
TH-228 6.358-001 1. 96E-OOl. 4.01B-001 
RA-224 7.86B-001 1. 86E-00l 6.64E- 002 
PB-212 7.578-001 1. 11E- OOl 3.308-002 
91-212 7 . 95E-00l. 2.92E-OOl 3.838-001 
TL-20B 6.438-001 1.15E-001 8 . 87E-002 

U-235 2.3B8-001 1. 60E-00l 1.878-001 
TH~231 Not" Detected -----.--_ . 6.29E+OQO 
Pl\- 231 Not Detected --------- 1.28B+OOO 
TH-227 Not Detected ---"------ 3.038-001 

.RA-223 Not Detected --------- 1.558-001 
RN-219 Not Detected ----- - --- 3.42E-001 
PB-211 Not Detected ---- --- -- 7.76S-001 
TL-207 Not Detected -------- - 1.46B+OOl 

AM-241 Not Detected ----.---- 1.558-001 
PU-239 Not Detected --------- 3.328+002 
NP-237 Not Detected ---- -- - -- 1.80S ... 000 
Pl\-233 Not Detected --- ------ 5 , 09E-002 
TH-229 Not Detected ---- -- --- 1.79B-00l 



[Summary Report] - Sample ro, , 20134203 

Activity 2-sigma MDA 
(pCi/gram ) Error (pCi/gram ) 

------- ---------- ---------- -- ... _------
AG-lOBm Not Detected --------- 3.878-002 
kG-110m Not· Detected --------- 2.90E-002 
8k-133 Not Detected --------- 3 . 848-002 
BE-7 Not Detected --------- 2 . 518-001 
CD-1l5 Not Detected ---- --- - - 5.138-001 
CE-139 Not Detected ------- -- 2.358-002 
CE-141 . Not Detected ------ -- - 4.71E-002 
CE-144 Not Detected - - ------- 1.85E-00l 
CM-243 Not Detected ------- -- 1.568-001 
CO-56 Not Detected --------- 3.338-002 
CO-57 Not Detected -- - --- --- 2.318-002 
CO-58 Not Detected --------- 3.388-002 
CO-60 Not Detected --------- 3.848-002 
CR-S1 Not Detected -------- - 2.47B-001 
CS - l34 Not Detected - -------- 4.l0B-002 
CS-137 Not Detected --------- 3.038-002 
EU-1S2 Not Detected --------- 6.86B-002 
EU- 1S4 Not Detected ---- -- --- 1.BlE-OOl 
EU-1SS Not Detected --------- 1.058-001 
FE-59 Not Detected --------- 8.90E-002 
GD-1S3 Not Detected ------ -- - 6.138-002 
HG-203 Not Detected --------- 3.Q98-002 
I -13'1 Not Detected -------- - 4.39B-002 e IR

-
1n Not Detected --------- 2.618-002 

K-40 2 . 16E+OO1 2.91E+00O 3.308-001 
MN-S2 Not Detected ---- ----- 6.918-002 
MN-54 Not Detected . --- ------ 3.44E-002 
MO - 99 Not Detected --------- 1.32E+OOO 
NA-22 Not Detected --------- 4.598-002 
NA - 24 Not Detected --------- 7.228+001 
NO - 147 Not Detected --------- 2.97E-OOl 
NI-57 Not Detected --------- 1.238+000 
RU-103 Not Detected --------- 2.888-002 
RU-106 Not Detected --------- 2.668-001 
SB-122 Not Detected --------- 2.298 - 001 
SB - 124 Not Detected ----- ---- 2.958-002 
58-1 25 Not Detected -------- - 7.988-002 
SN-1l3 Not Detected ------ -- - 3.638-002 
SR - 85 Not Detected - -- ------ 3.55E-0·02 
Tk-182 Not Detected -- ------- 1.728-001 
Tk-183 Not Detected --------- 3.378-001 
TL-201 Not Detected --------- 3 . 58E-001 
Y-88 Not Detected .. _----- - 3 . 18E-002 
ZN- 65 Not Detected --------- 1.178-001 
ZR-95 Not Detected --------- 6.508 -002 



*****.***.***** ••• **********.******* ••• **** •• *.*******._._ •• _._-----_ •• _-
* sandia National Laboratories . * 

• 
Radiation Protection Sample Diagnostics Program * 

9/26/02 3:41:01 PM • . _-_ ..... _-_._._---_. __ .-.. -._ .... _----_._ ..... -._---- -_._ .... -.-
: Analyzed by : ~",,,L.. tt.... 1/Z?/ot Reviewed' by: 
*******.* ••• **.~:~~Q;~.Jt****.*.*.****.*.******. 
Customer SANDERS M (6135) 
CUstomer Sample 10 059906-003 
LaQ Sample 10 20134204 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

803/1052-SP1-BHl-27-S 
812.000 gram 

9/19/02 3 : 45:00 PM 
9/26/02 1:24:37 PM 
LAB 0 1 

6000 / 6003 aecondlil 

U-235/Ra-226 peaks not resolved. Bither isotope may be overestimated. ~ 
** •• ***** •• *.****.*.**** •• *.** •• *~***.**.*.**.* •• *.**~**··***·····~···**t , 

Nuclide Activity ' 2-sigma MDA 
Name (pCi/gram ) Error (pei/gram ) 

- ----- - - -- -.--- --- --- ------- -----------
U-238 Not Detected --------- 4.938-001 
RA-226 1.348+000 S.34B-OOl. '?68B-001 
PB-214 6 . 788-001 1.04B-001 6.09B-002 

-214 S.68B-00l 9.718-002 5.67B-002 
210 Not Detected --------- 8.558+000 

TH-232 · 7.37B-001 3.S8E-00l 2.23B-00l 
RA-228 7.66E-00l 1. 57E-00l I.S6E-00l. 
AC-228 7.32E'001 1. 51E-00l .1.14E-001 
TH-228 7.71E-00l 2.30E-00l 4.35E-001 
RA-224 8.85E- 00l 2.10E-00l 7.56£-002 
PB-212 7.88£-001 1.16E-00l 3.70E-002 
91-212 8 . 03E-00l 3.03E-001 3.98B-00l 
TL-208 6.018-001 1.10E-00l 8.368-002 

U- 235 1.25E-001 1.728-001 2.01B-00l 
TH-231 Not Detected --------- 6.338+000 
PA-231 Not Detected --------- 1.36E+000 
TH- 22 7 Not Detected --------- 3.268-001 
RA-223 Not Detected --------- 1. 60B-00l 
RN-219 Not Detected --------- 3.60E-00l 
PB-211 Not Detected --------- 8.28B- 00l 
TL-207 Not Detected --------- 1.418+001 

AM-241 Not Detected --------- 1.68E-001 
PU-239 Not Detected - -------- 3.57E+002 
NP-237 Not Detected --------- 1.84E+OOO 
PA-233 Not Detected ----- -- -- 5 . 488-002 
TH-229 Not Detected -------- - 1. 84E-00l 

-
.' 

_ .. . . _---------'---



SUImm.;lry RepOrt) - Sample- !D : : 20134204 

Name 

AG-108m 
AG-IIOm 
J3A-133 
BE-7 
CD-US 
CE -13 9 
CE-l41 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-GO 
CR-Sl 
CS-134 
CS-137 
EU-lS2 
EU-154 
EU-ISS 
FE-59 
GD-153 
HG -2 0 3 
I-131 

~R-192 
"'~-40 

MIl-52 
MIl-54 
MO-99 
NA-22 
NA- 24 
ND-1-47 
NI-57 
Rl1-103 
RU- l0 G 
S8-122 
88-124 
8B-125 
8N-113 
8R-85 
TA-182 
TA-183 
TL-201 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected. 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.74B+00l 
Not Detected 
Not Detected 
Not Detected 
Not. Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected ' 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2 - sigma 
Error 

---------

2.39E+000 

MI?A 
(pCi/gram ) 

4 . 35B-002 
3.19B-002 
4.33B-002 
2.60B-00l 
5.58B-001 
2.51B-002 
5.12B-002 
1. 94B-001 
1.71B-001 
3.S6B- 002 
2.43B-002 
3.55E-002 
4.02B-0 02 
2 .. 61B- 001 
4.2GB-002 
3 .3GE-002 
7.2113:-002 
2 . 02B-001 
1. 11E-001 
9.05B-002 
6.39B-002 
3.40B-002 
4.9GB- 002 
2.74B-002 
3.53E-001 
8.llB- 002 
3.57E-002 
1 .4 0E+000 
4.91E-002 
7.67E+001 
3.24E-001 
1 . 38E+OOO 
3.10E-002 
2.81B-001 
2.49E-00l 
3 .09B-002 
8 . 71E-002 
3.80B-002 
3.78E-002 
1 . 79E-001 
3.65B-001 
3.8lE-001 
2.81E-002 
1.l6E-001 
6 . 608-002 



***.*.******.********** ••• *****************************.******* ••• ******* 
* Sandia National Laboratories * 

Radiation Protection Sample Diagnoetics program • 
9/26/02 5:22:25 PM • 

: ~::::::'::::;:.::.~~:~;;'~'~;;~J:~"'::::::::':::"~~" ...... : 
.*** •• **.*.*.**~;:Jl.*. * •• ** •• ** •••• *.****.***.**~ •• **J*S!.*.***** •• * 
CUstomer SANDERS (6135) 
Customer Sample ID ! 059907-003 
Lab Sample ID 20134205 

Sample Description 
Sample Quantity 
Sampl e Date/Time 
Acquire Start Date/T'ime 
Detector Name 
Elapsed Live/Real Time 

Comments: 

B29/276-SP1-BHl-8-S 
730.000 gram 

9/24/02 2:05:00 PM 
9/26/02 3:42:11 PM 
LAB 0 1 

6000 / 6003 seconds 

U-23S/Ra-226 peaks not resolved. Either isotope may be overestimated. 
** ••• ****************.*******************************.***.*.****.******.~ 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Brror (pCi/gram ) 

- - - -- -- ------- ---- ---- - ----- ---- --- ----
U-238 Not Detected - - - ------- 5.548-001 
RA-226 1.79E+OOO 6.26E-00l 8 . 72B-001 
PB-214 9.41E-00l 1.388-001 6.988-002 

· BI-214 7 . 43E-00l 1.23E-001 6.538-002 
PB-210 Not Detected ---- --- - - 9.338+000 

TH-232 9.0SB-001 4.31E-OOl 2.328-001 
RA-228 8 . 82E-001 1.77E- 001 1. 658-001 
AC-228 8.678-001 1 .728-001 1.168-001 
TH-228 9.768-001 2.768-001 5.028-001 
RA-224 1. 11E+OOO 2.58E-00l 9.448-002 
PB-212 9.418-001 1.38E-001 4 . 138-002 
BI-212 8.97E-00l 3.62E-001 4.918-001 
TL-20e 8.041il-001 1.38E-001 9.038- 002 

U-235 9 . 46B-002 1. 868-001 2.17B-00l 
T11-231 Not Detected -~----"--- 7.20B+000 
PA-231 Not Detected ---- - ---- 1. 578+000 
TH-221 Not Detected --------- 3 . 678-001 
RA-223 Not Detected 

\ 1. 388- 001 ---------
RN-219 Not Detected --------- 4.188-001 
PB-211 Not Detected "-- - -- ---- 9 . 288-001 
TL-207 Not Detected --------- 1.56B+00l 

AM-241 Not Detected --------- 1.938-001 
PU-239 Not Detected ------ -- - 3 . 898+002 
NP-237 Not Detected ---- ----- 2' .07B+000 
PA-233 Not Detected --------- 6.188-002 
TH-229 Not Detected ---- ---- - 2.-118-001 

• 



[Summary Report J - Sam:ele ID: : 20134205 

Activity 2-sigma MDA 
Name (pCi/gram Error (pci/gram ) -._---- ------- --- -- -- ------ -.--------

AG-I08m Not petected ------- - - 4.748-002 
AG-llOm Not Detected -------- - 3.45E-002 
8A- 133 Not Detected ----._--- 4.928-002 
88-7 Not Detected --------- . 2.728-001 
CD-llS Not Detected --------- 1.488-001 
CE-139 Not Detected --------- 2.721l-002 
CE-l41 Not Detected -------.- 4.891l-002 
CE-H4 Not Detected --------- 2.161l-001 
CM-243 Not Detected --- -- - - -- 1. 948-001 
CO-56 Not Detected -- ------- 3 . 691l-002 
CO-57 Not Detected --------. 2.7l1l-002 
CO-58 Not Detected --------. 3.701l-002 
CO-60 Not Detected ----- -- -- 4.398-002 
CR-Sl Not Detected --------- 2.538-001 
CS-134 Not Detected --------- 5.098-002 
CS-137 Not Detected --------- 3.868-002 
EU-152 Not Detected 

~~~;~:~~~~ 
8.llll-002 

EU-1S4 Not Detected 2.218-001 
EU-155 1.718 991 1.27B-001 
FE-59 Not Detected --------- V 9.06E-002 
GD-153 Not Detected ------- -- 7.04E-002 
HG-203 Not Detected -----._-- 3.53E-002 
I-131 NC1t Detected --------- 3.61E-002 

eIR-192 Not Detected - - ---- --- 2.n8-002 
K-40 1 .66B+O O1 2.30E+000 3.12E-00l 
MN-S2 Not Detected --------- 5.101l-002 
MN-54 Not Detected ---- ----- 4.01E-002 
MO-99 Not Detected --------- 4.78E-001 
NA-22 Not Detected --------- 5.218-002 ' 
NA-24 Not Detected --------- 3.83E-001 
ND-147 Not Detected --------- 2.458-001 
NI-57 Not Detected --------- 1. 55E-001 
RU-l03 Not Detected --------- 3 . 31E-002 
RtJ-I06 Not Detected ------- - - 3.24E-001 
88-122 Not Detected ---- - ---- 1.48£-002 
S8-124 Not Detected -- -- - ---- 3.268-002 
SB-125 Not Detected ------- -- 9.588-002 
SN-1l3 Not Detected --------- 4.308-002 
SR- 8S Not Detected --------. 4.038-002 
TA-182 Not Detected --------- 1.928-001 
TA-183 Not Detected ---- --- - - 2.16E-00l 
TL-201 Not Detected --------- 1.42E-OOl 
Y-8a Not Detected ---_._---- 3.458-002 
ZN-6S Not Detected --------- 1.32E-001 
ZR-95 Not Detected - ------ - - 6.46E-002 

• 



****.*.~.**** ••••• *** ••• **.**** •••••• ******.**************~************** 
• Sandia National Laboratories_ 

Radiation Protection Sample Diagnostics Program 
9/26/02 9:34:00 AM 

• 
• 
• 

************* •• *********.******.******************.********* ********** 
• • 

• Analyzed by: I 1./7/. t,z- Reviewed by : 
********* ** ••• **** •• *¥~.*'f~/~****.*.*********** 
Customer SAND8RS M (6135) 
Customer Sample ID OS990B~003 

Lab Sample 1D 20134206 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Re.al Time 

Comments: 

829/276-SP1-BHl-13-S 
743.000 gram 

9/24i02 2:20:00 PM 
9/26/02 7 :53:41 AM 

LAB02 
6000 / 6003 seconds 

• 
• 

************* 

U-23S!Ra- 226 peaks not resolved. Either isotope may be overestimat.ed. 
************************************************************************* 

Nuclide Act bri t.y 2-sigma MD1\ 
Name (pCi/gram ) Brror (pCi/gram 

------- ----------- ---------- ------- ----
U-238 Not Detected --------- 7.14E-OOI 
RA-226 I .S9B+O OO 5.4SB-OOI 7.588-001 
PB-214 8.54E-001 l.23B-001 6.1SE-002 
BI-214 7.llE-001 1 .13E-00I 5.588-002 
PB-210 Not Detected --------- 2. BIE+O.o1 

TH-232 7.55E-001 3.628-001 2.128-001 
RA-228 9.438-001 l. 65E-001 l.21E-001 · 
AC-228 B.llE-OOl 1. S6E-001 1.11E-00I 
TH-22B 1.30E+OOO 4 . 6SB-OOI 6.35B-00l 
RA-224 I.OSE+OOO 2.24E-00I 6 . 88E-002 
PB-212 8.878-001 l.28B-001 3.87E-002 
BI-212 7.76E-001 2.69B-001 3.488-001 
TL-208 7.25E-001 l. 38E-00l 1. 33E-00l 

U- 235 9.72E-002 .' l. 82E-00l 2.30E-001 
TH-231 Not Detected ------- -- 1.13E+001 
PA-231 Not Detected ---- - ---- 1.42E+000 
TH-227 Not De,;ected --------- 3.568-001 
RA-223 Not Detected --------- 1. 95E-001 
RN-219 Not Detected ---- - ---- 3.69E-001 
PB ·211 Not Detected --------- 8.288-001 
TL- 207 Not Detected --------- l. 318+001 

AM-241 Not Detected --------- 4.2SE-001 
PU-239 Not Detected --------- 4.198+002 
NP - 237 Not Detected --------- 2.2 BE+00O 
PA-233 Not Detected --------- 5.57E-002 
TH-229 Not Detected ----- ---- 2.42B-001 



[Summary Report] - Sample 10, , 20134206 

~uclide Activity 2-sigma MDA Name (pCi/gram ) Error (pCi/gram ) ------- ---------- ---------- ----------
AG-10Bm Not Detected --------- 3.418-002 
AG-IIOm Not Detected --------- 2.758-002 
BA-133 Not Detected --------- 4.858-002 BE-7 Not Detected - -------- 2.388-001 
CD-Us Not Detected --------- 1.llS-001 
CE-139 Not Detected --------- 2.BBS-002 
CE-H1 Not Detected --------- 5 . 1B8-002 
CE-144 Not Detected ----- ---- 2.328-001 
CM-243 Not Detected ------ - -- 1. 728-001 
CO-56 Not Detected --------- 3.19E-002 
CO-57 Not Detected ------ -- - 3.048-002 
CO-58 Not De tected --------- 3 . 078-002 
CO-60 Not Detected ------ --- ) .478-002 
CR-Sl Not Deteeted ----- -- -- 2.J1E-OOl 
CS-134 Not Detected --------- 3.97E- 002 
CS-137 Not Detected ---- - --- - 2.908-002 
EU-152 Not Detected - - ------- 9 . 13E-002 
EU-1S4 Not Detected ----- ---- 1. 57E-001 
EU-155 Not Detected ---._-- - - 1. 32E-001 
FE-59 Not Detected ---- ----. 7.06E-002 
GD-153 Not Detected --------- 9.62E-002 
HG-203 Not Detected -- ._----- 3 . 16E-002 
1-131 Not Detected --- ----- - 3.148-002 
IR-192 Not Detected --------- 2.6BE-002 
K-40 2.41E+00l 3.20E+000 3.148-001 
MN-S2 Not Detected --------- 3.58E~ 002 
MN-S4 Not Detected --------- 3 .328-002 
MO-99 Not Detected ----- ---- 3.288-001 
NA-22 Not Detected --------- 3.998-002 
NA-24 Not Detect ed ------ --- 2.178-001 .,C' 
NO-147 Not Detected --------- 1.988-001 ",", ."Si ... \" 
NI-57 1. ~4E-OOl 5.111': -002 5.'51!-ee2 ~t.~ .. , RU-10) Not Detected --------- 2.688- 002 
RU-106._ Not Detected --- ---- -- 2.41E-00l 
S8-122 Not Detected -- - ------ 5.73E-002 
SB-124 Not Detected --------- 2.658-002 
-S8-125 Not Detected -----~--- 7.95E-002 
SN-1l3 Not Detected -- - ------ 3 .518-002 
SR-85 Not Detected --------- 3.408-002 
TA-182 Not "Detect@d ------ --- 1. 558-001 
TA- 183 Not Detected --------- 4.628-001 
TL-201 Not Detected --- -- --.- 2.31E-OOl 
Y-Sa Not Detected --------- 2.428-002 
ZN-~5 Not Detected ----- ---- 9.91E-002 
ZR-~5 Not Detected --------- 5.158-002 

--- -------------



_._tlt._._ .•... _ ......•......•• ____ •••• __ •..••.•••••••• _ •••.• ** ••• * •••• ** •• 
'* Sandia National Laboratories .. 

Itt Radiation Protection Sample Diagnostics Program '* 
9/26/02 12:56:06 PM * :*** •• *** •• **************** •• ******.******** •• *******~.* **** •••• *j****.: 

* Analyzed by: A. "J/U;k,- Reviewed by: ~/ a- i * 
* -* '* .. '* .......... '* * .... * ... *.,(".Ar. ...... fl ... ;t,i, ** ** ***** ............ ***.. ** .. .,/. *;.'1.* .. **'* *_._. 
CUstomer 
Customer Sample 10 
Lab Sample ID 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

SANDBRS M (6135) 
059912-003 
20134208 

91S-922/1003-SP1-BHl-27-S 
881. 000 gram 

9/24/02 8:4S,00 AM 
9/26/02 11:17,42 AM 

LAB02 
6000 / 6004 seconds . I 

U- 23S/Ra-226 peaks not resolved . Either isotope may be overestimated . 
...... ** .......... '* '* ....... '* * .~ ** ....... *** '* .... *.***'* '* .. '* * '* *** .... * ......... ** ..... '* *. **ll* * * *** 

Nuclide Activity 2-aigma MDA 
Name (pCi/gram .Error (pCi/gram 

------- ---- - ------ ---------- -----------
U-238 Not Detected --------- 6.S8E-001 
RA-22ei 1.398+000 4.93E-001 6 . 76E-001 
PB-214 7.l0E-00l 1 . 04E-001 5.86B-002 
"31-214 6.43E- 001 1.02&-001 5.068-002 

. PB-210 Not Detected --- ---- -- 2.56E+001 

TH-232 9.28E-001 4 . 27E-001 1. 84E-001 
RA-228 8 . S3E-001 1.49E-001 1. 16E-001 
AC-228 8.86B-001 1. 55E-001 7.75E-002 
TH-228 8 .57£-001 4.08B-001 5.998-001 
RA - 224 9.75E-001 2.05E-001 5.81E-002 
PB-2l2 8.558-001 1.23E-001 3.60E-002 
BI-212 1.08E+000 2.81E-001 3.18E-001 

I TL-208 7.57E-001 1.19E-001 6.79E-002 

U-235 Not Detected --------- 2.04E-001 I TH-231 Not Detected --------- 1.03E+001 

I PA-231 Not Detected ---- - -- - - 1.24B+000 
TH- 227 Not Detected --------- 3.21E-001 . I 
RA-223 Not Detected -- - ------ 1. 82E-001 I>c't ...0 ' 
RN-219 1. 64e-081 2.95B SSl 3.168 eel '1>' \<, I 
PB-211 Not Detected -------- - 6 . 87E-001 \?a.~ o-i.. 

TL-207 Not Detected 1.15E+OOl. 1£.1'1.'- I ---- ----- , 
! 

AJ1-241 Not Detected ------ - -- 3.74E-001 
PU-239 Not Detected ----- - --- 3.78E+002 
NP-237 Not Detected --------- 2.03E+OOO 
PA-233 Not Det.ected --------- 4.8SE-002 
TH-229 Not Detected -- ----- - - 2.19E-001 

1 , 
I • 

, ., 



[Summary Report] - Sample ID, 20134208 

ide Activity 2 - sigma MDA 
(pCi/gram ] Error (pCi/gram ] - - ----- ---------- ---------- ---- - -----AG-I08m Not Detected --------- 2 ·.988-002 AG-llOm Not Detected --------. 2 .·458-002 BA-133 Not Detected ----- -- - - 4.218-002 

B8-7 Not Detected - - --- - --- 2 . 05E-00l 
CD-llS t:lot Detected --- -- ---- l.12E-001 
C8-139 Not Detected ----- . --- 2.488-002 
CE-141 Not Detected --------- 4.59E-002 
CE-144 Not Detected --------- 2.038-001 
CM - 243 Not Detected ---- ---- - l.53E-001 
CO-56. Not Detected --- ------ 2.74S-002 
CO-57 Not Detected --------. 2.668-002 
CO-58 Not Detected --------. 2.67E-002 
CO-60 Not Detected --------. 3.148-002 
CR-Sl Not Detected - -- ------ 2.0~B-OOl 
CS-134 Not Detected ----.---- 3.508-002 
CS-137 Not Detected .----- - -- 2 . 568-002 
EU-152 Not Detected ------.-- 7.96E-002 
EU-lS4 Not Detected --------- 1. 37B-001 
EU-ISS Not Detected _.------ - 1.2IE-OOI 
FE-59 Not Detected --------. 6 . 26E-002 
GD-153 Not Detected - - ------ - B.93B-002 
HG-203 Not Det.ected -- -- ----- 2.87E-002 
1 - 131 Not Detected --------- 2.86E-002 

.1R- l92 lIot Detected --------- 2.32E-002 
K-40 2.3SE+OOI 3.11B+OOO 2.2SB-001 
MN-52 Not Detected --------- 3 . 25E-002 
MN-54 Not Detected --------- 2.88E-002 · 
MO-99 Not Detected --------- 3.28E-001 
NA. - 22 Not Detected --------- 3.56E-002 
NA-24 Not Detected --------- 2.77E-001 
NO-14? Not Detected --------- 1 . 85E-001 
NI - 57 Not Detected -------- - 6 . 93B-002 
RU-103 Not Detected --------- 2.41E-002 
RU-106 Not Det ected -- - - - ---- 2.32B-001 
S8-122 Not Detected --------- 5 . 738-002 
SB-124 Not Detected --------- 2.488-002 
SB-125 Not Detected --------- 7 . 09E-002 
SN-113 Not Detected --------- 3.07E-002 
SR-85 Not De t ected , -------- - 3.068-002 
TA.-IB2 Not Detected --------- 1.27E-001 
TA-183 Not Detected --------- 4.28E-00l 
TL- 201 Not Det ect ed -------- - 2.30E-00l 
Y-88 Not Decected ------~-- 2.14E-002 
ZN - p5 Not Detected - - ----.- - 8.24E-002 
ZR-95 Not Detected - - -- - -- -- 4 . 74E-002 

! 



.............. '* '* ....... " '* '* '* '* '* ... '* ... '* '* '* ** '* ........ *. '* '* *** '* *'" '* '* '* ***'* '* '* '* '* .. '* '* '* '* .... '* '* '* '* ***** ** .i. , 
'* Sandia National Laboratories 1* 

Radiation Protection Sample Diagnostics Program '* 
9/26/02 4: 58:56 PM • 

**** •••••• *** ••••••••••••••••••••• ** •••••••••• ** ••••••••••••••••••••• 
• f ' 

• Analyzed h)': .J. '1'/1.~ Ic2 Reviewed by: • ~,... 
****** ** ••••• *** .* ......... ~*.*"~~*' .. *** ••• ***** •• '* **~,fl""** •• ** •• * .. 
Customer SANDERS M (6135) 
Customer Sample 10 059913-003 
Lab Sample ID 20134209 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

915-922/1003-SP1-EHl-33-S 
846 .000 gram 

9/24/02 9:35:00 AM 
9/26/02 12:59:51 PM 

LAE02 . 
6000 I 6003 seconds 

U-23S/Ra- 226 peaks not resolved# Bither isotope may be overestimated . 
•••••••••• **** •••••••••• ** •••••• **.* •• ****.*.*.*****.* •••• *********** •• * 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gr$m ) 

--- - --- -------- -- - --- ------- ----- -- ----
U-238 Not Detected. --------- 6.43B-00l 
RA-226 1.70B+000 4.888-001 6 AQE-001 
PE- 214 6.63E-001 9.88E-002 5.92E-002 
BI-214 6. 56E- 001 1. 04E-001 4.998-002 
PE-210 Not Detected -------- - 2.48E+001 

TH -232 8.00E-00l 3.748-001 1.848-001 
RA-228 . 7 . 84E-001 1.41E-001 1. 19E-001 
AC-228 7.79E-001 1.468-001 9.828-002 
TH-228 9.10E-001 3.36E-001 4.57E-001 
RA-224 9.45E-00l 2.00E-00l 5.01E-002 
PB-212 7.saE-001 1 . 14E-OOl 3.478-002 
EI-212 B.OOE-OOl 2.5GE-00l 3.228-001 
TL-208 7.09E-00l 1.14E-001 6 . 78E-002 

U-235 8 . 1SE-002 1.61E-001 2.04E-00l 
TH - 231 Not Detected - -------- 1.03B+001 
PA-231 Not Detected - -------- 1.23E+000 
TH-227 Not Detected .--._---- 3.188-001 
RA-223 Not Detected ----- ---- 1.80E-00l 
RN-219 Not Detected ------- .-- 3.11E-00l 
PB-211 Not Detected ---- -- --- 7 .12E-00l 
TL-207 Not De':.ected --------- 1 . 12E+001 

AM-241 Not D~~ected --------- 3.83E-00l 
PU-239 Not Detected --------- 3.81E+OO2 
NP-237 Not Detected --------- 2.028+000 
PA-233 Not Detected ---- --.-- 4.90E-002 
TH-229 Not Detected --- --- --- 2.178-001 

• 



[Summary Report] - Sample 10: 20134209 

Activity 2-sigma MDA 
(pCi/gram Error (pC1/gram -.----- ---- -- ---- --------.- ----------AG-108m Not Detected --------- 3.021l-002 

AG-llOm Not Detected --------- 2.S11l-002 
BA - l33 Not Detected ------- - - 4.23E-002 
BE-7 Not Detected --------- 2:101l-001 
CD-llS Not Detected -- - ------ 1.101l-001 
CE-139 Not Detected --------- 2.601l-002 
CE-141 Not Detected --------. 4.S7E-002 
CE-144 Not Detected .------". - 2.08E-001 
CM-243 Not Detected --------- 1.49E-001 
CO-56 Not Detected --------- 2.89E-002 
CO-57 Not Detected -- ------- 2.7SE-002 
CO-~8 Not Detected --------- 2.66E-002 
CO-60 Not Detected - --- - ---. 3.031l-002 
CR-Sl Not Detected ------- - . 2.101l-001 
CS-134 Not Detected ------ - -- 3.S3E-002 
CS-137 Not Detected --- - ----- 2.668-002 
EU-152 Not Detected - -------- 8 . 231l-002 
EU-1S4 Not Detected . - - ------ 1. 39E-00l 
EU-1S5 Not Detected -------- - 1.20E-00l 
FE-59 Not Decected ------- -. 6.01E-002 
GD-1S3 Not Decected ------- - - B.8SE-002 
HG-203 Not Decected - - ------- 2.78E-002 
I-13l Not "Detected --------- 2.80E-002 
IR-192 Not Detected -- - ---- - - 2.408-002 
K- 40 2.12E+OOl 2.S3E+OOO 2.438-001 
MIl-52 Not Detected ----- - --- 3 . 31E-002 
MN-S4 Not De.t-ected - - - ------ 1.83B-002 
MO-99 Not Detected -- - ------ 3.l5E-00l 
NA-22 Not Det-ected ------- -- 3.S3E-002 
NA-24 Not Detected --------- 2.82B-001 
ND-147 Not Detected --------- 1.88E-00l 
NI-S7 Not Detected ----- ---- 6. nll-002 
RU-I03 Not Detected --------- 2.43E-002 
RU-IOEi Not Detected --------- 2.31B-OOl 
SB-122 Not Detected -- ------- 5.628-002 
88-124 'Not Detected --------- :i.44E-002 
58-125 Not Detected --------- 6.'J9E-002 
SN-113 Not Detected - - - ------ 3.l7E-002 
SR-SS Not Detected --------- 2.89E-002 
TA-182 Not Detected -------- - 1. 3SE- 001 
TA-183 Not Detected ----- - --- 4.40E-00l 
TL-201 lTot O~:ected ____ A_MM. 2.30E-001 
Y-88 Not Detected --------- 2."02E-002 
ZN-6S Not Detected .-------. 8.60E-002 
ZR-9S Not Detected ------ - - - ' . 63E-002 



***.*_ ••• "._ •• **.*-,*.*._ •• ,.-._._ ••• __ ._------_ •• , •• ----**** ••• ,+-----
* Sandia National Laboratories 

Radiation Protection Sample Diagnostics Program * 
9/26/02 4:22:12 PM 

: ::::::::':::'~~':';~*~'~~~::;;~"::::::::':::""~L':j~" ..... 
*************.*~*~~~.~~***.****.*******.********~!''l**._"a*w_ 
Customer SANDERS M (6135) 
Customer Sample 1D 059914-003 
Lab Sample ID 20134210 

Sample Description 
Sample Quantity 

915-922/1003 -SPl.-BHl-26-S r-4'IO"-
767.000 gram at'- 'I 

9/24/ 02 11:10:00 AM 
9/26/02 2:41:52 PM 

Sample Date/Time 
Acquire Start Date/Time 
Detector Name : LAB02 
Elapsed Live/Real Time 6000 / 6003 seconds 

Comments: 
U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. ~ 
~* ••• *****.**** •• **** ••• *.** ••• *.***.**.* ••• *.**.*.*.* _ ••• *--* ••••••••• -

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram 

- - --- -- ---- - ----- - -- - ----- - - -----------
U-238 Not Detected --------- 7.24B-00l 
RA-226 1.BOE+OOO 5.48E-001 7.36E-001 
PB-214 B.OSE-001 1.18E- 001 6.45E- 002 

6 . B9E-OOl 1.10E-00l S.74E-002 
0 Not Detected --------- 2.78B+001 

TH - 232 9.3lE-001 4.322-001 2 . 01E-001 
RA-228 ?92E-001 l . 47E-00l 1.3BE-OOl 
AC-228 9 . llE-00l. 1.68B-OOl LI0E-OOl 
TH-228 8.37B-001 3.96E-001 5.77E-001 
RA-224 1.03E+OOO 2.21E-001 8.12E-002 
PB-212 9 . 87E-001 1.42B-001 3.8SB-002 
BI-212 1.08E+oOO 2.89E-001 3.24E-001 
TL-20B 8.14E-001 l.31E-OC?! 8.09E-002 

U-235 Not De tected --- ------ 2.28E-00l 
TH -231 Not Detected --------- 1.12E+001 
PA- 231 Not Detected ----- - --- 1.38E+000 
TH- 227 Not Detected --------- 3.648- 001 
RA-223 Not Detected ----- -- -- 2.048-001 
RN-219 Not Detected --------- 3.51E-001 
PB-211 Not Detected --------- 8.11E-001 
TL-207 Not Detected --------- 1.258+001 

AM-241 Not Detected --------- 4.10E-001 
PU-239 Not Detected --------- 4 . 16E+002 
NP-237 Not Detected ---- ----- 2.21,E+000 
PA-233 Not Detected --------- 5.39E-002 
TH-229 Not Detected --------- 2.35E-001 

• 



[Sunvnary Rel'ort ] - - Sample 10: : 20l342l0 

luclide Activity 2-sigma MDA 
Name (pCi/gram ) Error {pCi /gram ------- ---------- ----. _._ -- ---- - -----

AG-IOSm Not Detected --------- 3.53E-002 
AG-llOm Not Detected ----._--- 2.698-002 
BA-l33 Not Detected -- ------ - 4.688-002 
BE-7 Not Detected --------- 2.278-001 
CD-llS Not Detected -- - -- ---- 1.228-001 
CE-139 Not Detected --- ------ 2.858-002 
CE-14l Not Detected --------- 5.128-002 
CE-144 Not Detected ----- ---- 2.258 -001 
CM-243 Not Detected --------- 1.69E-QOl 
CO-56 Not Detected ---- --.-- 3.00E-002 
CO-57 Not Detected ----- -- - - 2.958-0 02 
CO-58 Not Detected --------- 2. 93£-002 
CO-60 Not Detected -----.--- 3.358-002 
CR-Sl Not Detected ---.----- 2.238-001 
CS-134 Not Detected --------- 3 . 921l-002 
CS-137 Not Detected. --------- 2.94E-002 
ElJ-152 Not Detected --------- 8.79E-002 
EU-154 Not Detected -- ------ - 1.628-001 
EU-1SS Not Detected --------- 1 . 328-001 
FE-59 Not Detected --------. 6.83E-002 
GD-153 Not Detected -- ----- - - 9.66E-002 
HG-203 Not Detected ----- - --- 3 .l0E-002 
1-131 Not Detected --------- 3.178-002 

.IR-192 Not Detected -- - ------ 2.588-002 
K-40 2.268+00·1 3.01E+OOO 3_048-001 
MN-S2 Not Detected -- --- ---- 3.31E-002 

I MN-54 Not Detected --------- 3. 168-002 
MO-99 Not Detected --------- 3.86E-00l I 
NA-22 Not Detected -..:------- 3.89E-002 

I NA-24 Not De:ected ------- -- 3 . 26E-00l 
NO-l47 Not Det.ected --------- 2.068-001 I NI -57 Not Det.ect.ed - ------- - 7.68E-002 ! RU-103 Not Detected --- -- ---- 2.53E-002 
RU-106 Not Detected --------- 2.65E-00l i SB-122 Not Detected ------ - - - 6.l0E-002 I 
SB-124 Not Detected --------- 2.67E- 002 , 
SB-125 Not Detected --------- 7.738-002 
SN-113 Not Detected --------- 3.40E-002 
SR-85 Not Detected ------- -- 3.378- 002 
TA-182 Not Detected -- --- ---- 1.46E-00l 
TA-183 Not Detected --------- 4.72E-00l 
Tlo-201 Not Detected --------- 2.S2B-001 
Y-88 Not Detected ------ --- 2.401l-002 
ZN-65 Not Detected ----- -- -- 9.94E-002 
ZR-95 Not Detected --------- 4.958-002 



* ••••••• **.*.* ••• ***~****.*** •••••• **.*.* ••• * •••••••• ***** ••• *.*~*** ••• * 
* Sandia National Laboratories t 

• Radiation Protection Sample Diagnostics Program 
. 9/26/02 8:26:56 AM .* ..... *.**.***.**.* •••••• *.*.*** •• **.* •• *.**.* •• * •• ~ ····*** r **····· 

• Analyzed by: / "--' .., 12~ 10 ) Reviewed by: ,0 II CI'J....-- I 
.* ••• * •••••• **********~.* •• #,~.,:.~*** •••••• *.... ······**··*r······· 
Customer SANDERS, M (6135) 
Customer Sample In 059915-003 . . 
Lab Sample ID 20134211 I 
Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

915-922/1003-SP2-BHl-31-S 
859 . 000 gram 

9/24/02 11:40:00 
9/25/02 10:50:23 

AM 
AM 

LAB02 
6000 / 6003 seconds 

I 
i 
! 

Comment.: I 
U-235/Ra-226 peaks not resolved. Either isotope may be overestimOted . 
••••••• * •••••••••••••••••••••••••••••••••••••••••••••• ·***······t······· , 
Nuclide Activity 2-sigma MDA 

Name (pCi/gram ) . Error (pCi/gram ) 
------- ---"-------- ---------- ---------- -
U-238 Not Detected --------- 6.23B-001 
RA-226 1.63E+000 4.77E-001 6.30B-001 
PB-214 6.41E-001 1.04E-001 8.34B-002 

6.05E-001 9.61E-002 4.628-002 
0 Not Detected --------- 2.44E+OOl 

TH-232 7.09E-001 3 . 378-001 1. 90E-001 
RA - 229 7.26E-OOl 1.328-001 1.12E-001 
AC-228 7.58E-001 1. 398-001 8 . 39E-002 
TH-228 S.12E-001 3.48E-00l 4.96E-001 
RA-224 9.13E-001 1.96B-001 7.09E-002 
PB- 212 7 . SBE-00l 1. 09E-001 3.128-002 
BI-212 7.SSE-001 2.848-001 3.828-001 
TL-208 6.10E-00l 1. 00E-001 6.358-002 

U-235 Not Detected --------- 2.01E-001 
TH-231 Not Detected -------- - 9.60E+OOO 
PA-231 Not Detected ---- --- -- 1.lBE+OOO 
TH-221 Not Detected --------- 3.028-001 
RA-223 Not Detected --------- 1. 628-001 
RN-219 Not Detected --------- 3.00E-001 
PB-211 Not Detected --------- 6.78E-001 
TL-207 Not Detected .--.----- 1.1.5E+001 

AM-241 Not Detected ------ -- - 3.738-001 
PU-239 Not Detected --------- 3. 73E+002 
NP-231 . Not Detected --------- 1 . 92E+OOO 
PA-233 Not Detected ----- ---- 4.86E-002 
TH-229 Not Detected --------- 2.09B-OOI 

• 



[Summary Report) - Sample 10: , 20134211 

AG-10Bm 
AG-IIOm 
BA-133 
BE-7 
CD-llS 
CE-139 
CE-141 
C8-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EI1-152 
EI1-154 
EI1-155 
FE-59 
GO-lS3 
HG-203 
1 - 131 

192 

52 
MN-54 
MO-" 
NA-22 
NA-24 
ND-147 
Nt-57 
RU-103 
RU-;L06 
SB-~22 
58-124 
SB -125 
SN-113 
SR- 85 
TA-182 
TA-1B3 
TL-201 
Y-88 
ZN-65 
ZR - 95 

.' 

Activity 
(pCijgrarn ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Oetected 
Not Oetected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not ~tected 
Not Detected 
Not Detected 
Not Detecte.d 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.31E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

3.06E+000 

-,...---- -- -

MDA 
(pCijgrarn .) 

3.02E-002 
2.38E- 002 
4.17E-002 
2.01E-001 
7.50E-002 
2.47E-002 
4.42E-002 
1. 99E-00l 
1.43E-00l 
2.68E-002 
2.62E-002 
2.55E-002 
2.96E-002 
1 . 94E-001 
3.30E-002 
2.63E-002 
?90E-002 
1.39E- OOl 
1. 18E-00l 
6 . 10E-002 . 
8.66E-002 
2.64E-002 
2.61E-002 
2.28E-002 
2.25E-00l 
2.92E-002 
2.79E-002 
2.34E-001 
3.55E-002 
7.81E-002 
1 .67E-00l 
3.37E-002 
2.23E-002 
2.20E-001 
4.048-002 
2.32E - 002 
6.82E-002 
3.088-002 
2.92E-002 
1.28E-OOl 
3.66E-00l 
1. 75E- 001 
2.20E-002 
8.44E-002 
4.62E-002 



*.*******.******************************.**** •• ******.**********r·*·*··· 
* Sandia National Laboratories 

•

* Radiation Protection Sample Diagnostics Program 
9/25/02 2:12:55 PM 

* •• *.*.~* •• *.****** •••• ***.*.~.* •••••• *.* •• * ••••• ** •• * *******r*·····* 
• Analyzed by: / t.. /ZG 1(J'l. Reviewed by: t-:;l ~ 
•••••••• *.* •• ~ •• ** •• *~** ,~.'*** .. *.**.****.** **** "I/!**r******· 
.Customer SANDERS, M (6135) I 
Customer Sample 10 059917-003 j 

Lab Sample ID 20134212 

Sample Description 
Sample Quantity 
Sampl e Date/Time 
Acquire Start Date/Ti me 
Detector Name 
Elapsed Live/Real Time 

6969/ 1 004-DFI-BHl-8-S 
675 . 000 gram 

9/20/02 ' 9:20:00 AM 
9/25/02 12:32:34 PM 

LAB02 
6000 I 6003 seconds 

Comments: I 
U-235/Ra-226 peaks not resolved. Either isotope may be overeetim~ted . 
• **.*** ••••• * ••••• *.** •• *** •••••• ** •••••••••••••••••••••• +.** •••••••••• 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram 

- - - --- - ------- - -- - -..:----.--- -----------
tJ-238 Not Detected --------- 7.988-001 
RA-226 1. 93E ... OOO 5.82E-OOl 7. 74E- 001 
PB-214 7.89E-OOl 1. 17E-OOI 6.80E - 002 
BI-214 6.99B-00l 1.138- 001 5.82E-002 
PB-210 NOt Detected ------- - - 2.99E+OOl 

TH-232 9.568-001 4.45E-001 2.11E- 00l 
RA-228 1.17B+OOO 1.978-001 1.20B-OOl 
AC-228 9.86B-OOl 1. 84E-001 1.24E-00l 
TH-228 1.10E+OOO 4.57E- 00l 6.4'88-001 
RA-224 1.21E+OOO 2.56E-00I 7.02E-002 
PB-212 1.04E+000 1. 50E-00l 3.92E-002 
BI-2l2 1.14E+OOO 3.32E-00l 3 . 99E-001 
TL-208 9.46E-OOl 1.4BB-001 7 . 89E-002 

U-235 Not Detected --------- 2.358-001 
TH- 231 Not Detected ------ -- - 1 . 19E+OOl 
PA-231 Not Detected --- -- ---- 1.38E+000 
TH-227 Not Detected ------ - -- 3.898-001 
RA-223 Not Detected --------- 2.61E-00l 
RN-219 Not Detected --------- 3.74E- OOI 
ClB-211 Not Detected - -------- 8 . 40E-00I 
TL-207 Not Det-ected ------ - -- 1.17E+001 

AM-241 Not Detect'ed -- - --- - -- 4.568-001 
PU-239 Not Det.ect.ed -_ ... _----- 4.39E+002 
NP-237 Not Detected --------- 2.34E+000 
PA-233 Not Detected ----- ---- 5 . 73E-002 
TH-229 Not Detected -- - ------ 2.47B-00l 



[Summary Report] - Sample rD, , 20134212 

.UClide Activity 2-sigma MIlA 
"Name (pei/gram ) Error (pCi/gram ) 

-._---. -.-------- ---------- ----- - .---
AG - 1OBm Not Detected - - ------- 3 . 66B-002 
AG-IIOm Not Detected --- -- ---- 2 . 87E-002 
BA-l33 Not Detected ------ - -- 5 . 04E-002 
BE-7 Not Detected --------. 2.45E-001 
CD- ll5 Not Detected ----.---- 3.44E-001 
CE-139 Not Detected ----.---- 2.98E- 002 
CE-141 Not Detected ---- ----- 5 . 83E-002 
CE-144 Not Detected - --- ----- 2.42B-00l 
eM- 2'3 Not Dete cted --------- 1 . 77E-00l 
CO- 56 Not Detected --------- 3.31E- 002 
eO- S7 Not Detected ------ -.- 3.1.0E-002 
CO-58 Not Detected -----.--- 3.14E-002 
CO-60 Not Oet-ected - --- -- - -- 3 . 48£-002 
CR-Sl Not Detected ----- ---- 2.61£-001 
CS - 134 Not Detected ----.- -- . 4.11E - 002 
CS - 137 Not Det ected -------- . 3.02E-002 
EU-lS2 Not Detected ---- . ---- 9 . 18B-002 
EU-154 Not Dt!tected --------. 1.68E-00l 
EU-lS5 Not Detected - -- - ----- 1.40E-00l 
FE- 59 Not Detected M _ M M _____ 6.84B-002 
GD-153 Not Detected ----- ---- 1. 01B-001 
HG - 203 Not Detected --------- 3.388- 002 
I - 131 Not Detected -- - ----- - 4.26'E-002 

.IR-192 Not Detected - - - ------ 2.83E-002 
K-40 1. 84£+001 2.48£+000 3 . 028-001 
MN-52 Not Detected --- ---- -- s . 45E-002 
MN-54 Not Detected --- -- ---- 3 . 4 28-002 
MO-99 Not Detected " --------- 8 . 01B- 00l 
NA- 2 2 Not Detected --------- 4 . 038-002 
NA- 24 Not Det ected --------- 9 . 80E+OOO 
ND-147 Not Detect.ed --------- 2 . s8E-00l 
NI-5 7 Not Detected - -------- 5 . 29E-OOl 
RU-I03 Not Dete cted --------- 3 . 01B- 002 
RU-1 06 Not De t ected --- - ----- 2.738-001 
SB-122 Not Dete cted ---- ~~ - -- 1.46"2-001 
SB-124 Not De t ected --------- 2 . 88E-002 
S8-l2s Not Detected -- - ------ 7.97E-002 
SN·1l3 Not Detected --------- 3 . 788-002 
SR- 85 Not Detected ------- - - 3.71B-002 
TA-182 Not Det~cted ' --------- 1. 528-001 
TA- 183 Not Detected - --- - ---- 7.87B- 00l 
TL-20l Not Detected - ------- - 5.33B-00l 
'l - 88 Not Detected --------- 2.59E-002 
ZN-65 Not Dete cted ---- -- - -- 9 . 97E-002 
ZR .. 95 Not Det e cted _ __ _ P M _P M 5 . 35&-002 



•••••••••••••••••••••••••• * •••••••••••••••••••• * •••••••••••••••••••••••• 
• Sandia National Laboratories 

Radiation Protection Sample Diagnostics Progr~m 
9/25/02 3;55;00 PM 

.*.* •••••• ** ••••••••••••••••••• **** ••••••• *.** •••• * •• 
• 
• Analyzed by: ...I. '1 '1.C;/t'''l, Reviewed bYI 
••••• *.* ••••••••• * ••• ~~ •• ~ •• ~ ••• ** •••••• ******. 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start · Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments : 

SANDERS, M (6135) 
059918-003 
20134213 

6969/1004-DF1-BHl-13-S 
770. 000 gram 

9/20/02 9,35,00 AM 
9/25/02 2,14 ; 41 PM 

LAB02 
6000 / 60 0 3 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
*** •••• * ••••••••••• ****.*****.******* ••• * ••• **.** ••••• ** ••• ****.* ••• **** 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gr am ) 

----- - - - ---------- - - -------- -----------
U-238 Not Detected --------- '.02E-OOl 
RA-226 2.17E+OOO 5 . 71E-001 7.20E-001 
PB-214 7.908-00 1 1. 158-001 6.048-002 

eBI-214 7.368-001 1.158-001 5 . 15E-002 
PB-210 Not Decected --------- 2.788+001 

TH-232 1.00E+000 4.74B-001 2.638-001 
RA ..:. :22B 9.73E-00 1 1.70E-001 1.32E-001 
AC - 228 9.778-001 1.75E-001 9.94E-002 
TH-228 9.36E-00l 4 . 35E-001 6.358-001 
RA-224 1. 26E+OOO 2.628-001 7. 8 6E-002 
PB- 212 1. 06E+OOO 1.51E-OOl 3.588-002 
BI-212 1.09E+000 3.14E-00l 3.81E-00l 
TL-208 9.21E-001 1. 44E-00l 7.91E-002 

U- 235 Not Detected --------- 2.31E-00l 
TH-231 Not Detected -- -- ----- 1. 13E+001 
PA-231 Not . Detected --------- 1.33E+000 
TH-227 Not Detected --------- 3.67E-001 
RA-223 Not Detected ------ --- 2.41E-0 01 
RN-21' 2 .~lB-tHn: 3.UIl 681 3. 661l-661 "'o~ PB-211 Not Detected - - ------- 7.91E- OOl l>l. .'" c;. 
TL-207 Detected 1.19E+00l 

\t. ,,1.,. Not --------- ".t.I.-

AM-241 Not Detected - - ------- 4 . 13E-00l 
PU-239 Not Detected ---_.---. 4.17E+002 
NP-237 Not De~ected - --- - ---- 2.19E+000 
PA-233 Not Detected --------- 5.40E-002 
TH-229 Not Detected - - --- - --- 2.37E- 00l 



(Summary Report] - Sample ID, , 20134213 

Activity 2-eigma MDA 
Name (pCi/gram ) Brror (pCi/gram ) ------- ---------- ---------- ----------

AG-108m Not Detected --------- 3.45B-002 
AG-llOm Not Detected --------- 2.59B-002 
BA- 133 Not Detected --------- 4.698-002 
BE-' Not Detected -------- - 2.238-001 
CD-1l5 Not Detected --------- 3.308-001 
CE-139 Not Detected -- ------- 2.798-002 
CE -141 Not Detected --------- 5.55E-002 
CE-144 Not Detected --- - ----- 2 . 29E-OOl 
CM-243 Not Detected ------ --- 1. 688-001 
CO-56 Not Detected --------- 3.038-002 
CO-57 Not Detected ------- -- 2.978- 002 
CO-58 Not Dete.cted -------- - 2.81E-002 
CO-60 Not Detected .:. -------- 3.24E-002 
CR-S1 Not Detected ----- ---- 2.43E-00l 
CS-134 Not Detected -- - ------ ' 3 . 768-002 
CS-137 Not Detected -- ------- 2.858-002 
EU- 152 Not Detected --- ------ 8.828-002 
EU-154 Not Detected -- -- ---- - 1. 598- 001 
EU- 155 Not Detected --------- 1.33E-001. 
F8-59 Not Detected -------- - 6.51E-002 
GD-153 Not" DetectC!ld --------- 9. 821l - 002 
HG-203 Not Detected --------- 3.301l-002 
1-131 Not Detected --------- 4.01E-002 

e1R-192 Not "Detected --------- 2.66E-002 
K-40 1,82E+001 2 .44E+OOO 2.60E-00l 
MN-52 Not Detected --------- 4.'9E-002 
MN-54 Not Detected --------- 2 . 92E- 002 
MO-99 Not Detected --.---- -- 7.548-001 
NA-22 Not Detected --------- 3.65E-002 
NA-24 Not De tected ------.-- 8 . 7SE+00Q 
NO-14? Not Detected -------. - 2.438-001 
NI -57 Not Detected --------- 3.31E-00l 
RU-103 Not Detected --- ... ----- 2.758-002 
RU-l06 Not Detected ----- --- - 2.50E-00l 
SB-122 Not Detected ----- - --- 1 . 33E-00l 
S8-124 Not Detected .-------- 2.59E-002 
SB-125 Not Detected --- - ----- 7.72E-002 
SN-1l3 Not Detected -- ------- 3.53E-002 
SR-85 Not Detected --------- 3.408-002 
TA-182 Not Detect.ed --------- 1.388-001 
TA-183 Not Detected --- ------ 7.19E-001 
TL-201 Not Detected ---- ----- 5 . 11E-00l 
Y-88 Not Detected --------- 2 .43E-002 
2N-65 Not Detected --------- 9.09E-002 
ZR-95 Not Detected ---- ----- 4.94E-002 

• 
-----_.- - " ----'-----------



********************************.**************************w.*********** 
*. Sandia National Laboratories 

Radiation Pro~ection Sample Diagnostics Program 
9/25/02 5:37:06 PM 

• 
• Analyzed by: ~. 01 7 ,/ Reviewed by: 
• *. * * **."* •• *** *"* * * ••••• ~ .. l.41ti"£ h ... * ••• 6o *. **. * 
Customer SANDERS, M (6135) 
Customer Sample ID 059919-003 
Lab Sample 10 20134214 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Dete:ctor Name 
Elapsed Liv~/Real Time 

Comments: 

6969/1004-0FI-BH2-B-S 
762 . 000 gram 

9/20/02 10:35:00 AM 
9/25/02 3:56:45 PM 

LAS 0 2 
6000 / 6003 seconds 

U-23S/Ra-226 peaks not resolved. Either isotope may be overestimated . 
• *.*****6o.** •••• ****** •• **.*****.*.* ••• ***********.* ••• ********* •••• **** 

Nuclide Activity 2-aigma MIlA 
Name (pei/gram Error (pCi/gram ) 

------- --------- - - ---------- ----- - ----. 
U-238 Not Detected -_._---- - 7 . 448-0 0 1 
RA-226 2.37£+000 5.86E-001 7 . 16&-001 
PB-214 B. 97E-00l 1.28E-00I 6.35B-002 
B1-214. 8.14B-001 1. 35E-00I 9.405-002 
PB-2l0 Not Detected --------- 2.B15+001 

TH-232 8.82E-OOl 4.11E- 001 1.95E-001 
RA-228 9.36E-001 1.63E- 00l 1.lSE-00l 
AC-22B 1.02E+000 1. BIE-OOI 9.97E-002 
TH-22S 9.84E-001 3 . 90E-001 5.24E-00I 
RA-224 1 . 05E+000 2~25E-001 7.81E-002 
PB-212 9.73E-00l 1.40B - 001 3.73E-002 
BI - 212 1.l6E+OOO 2.99E-00I 3.2B8-001 
TL-20B 8.87E-001 1.39E-00l 7.47E-002 

U-235 1.66E-00l 1. alE-OOl 2.30E-00I 
TH-231 Not Detected ---- - - -.~ 1.11E+00l 
PA-23l Not Detected --- - ----- 1.31E+000 
TH-227 Not Detected ------- - - 3.SSE-00I 
RA-223 Not Detected -----.--- 2.408-001 
RN- 219 Not Detected --------- 3.33E-00I 
PB'211 Not Detected --------- 7.46E-00I 
TL-207 Not Detected --------- 1.18E+001 

AM-241 Not Detected --------- 4.16E-00l 
PU-23·9 Not Detected --------- 4 . 09E+002 
NP-237 Not Detected --------- 2.258+000 
PA-233 Not Detected -----_.-- " 5 . l7E - 002 
TH - 229 Not Detected --- . _-.-- 2.3lE-00l " 

.. 



[Summary Report] - Sample 10, : 20134214 

lucl i de 
Name 

l'.G-108m 
l'.G-llOm 
BA-l33 
BE-7 
CD-1l5 
CE- 139 
CB-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-1304 
CS-137 
EU-lS2 
EU-154 
BU-155 
FB-59 
GD-IS3 
HG-203 
1-131 
1R-192 
.'(-40 
MN-52 
MN-54 
MO-99 
Nl'.-22 
Nl'.-24 
NO-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-12,Q 
SB-125 
SN-113 
SR-BS 
TA-IB2 
Tl'.-183 
TL-201 
Y-88 
ZN-65 
ZR-95 

• 

Acti."ity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Det.ected 
Not Dec.ecte:d 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1 .67E+OOl 
Not Detected 
Not Detected 
Not Detected 
Not Det ected 
Not De!';:ected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigrna 
Error 

2.25B+000 

MDA 
(pCi/gram 

3.38E-002 
2 . . 67E-002 
5.00E-002 
2.28E-00l 
3.22E-00l 
2. 87E-002 
5.50E-002 
2.27E-00l 
1.68E-00l 
2 . 91E-002 
2.93E-002 
2.92E-002 
3.10E-002 
2.46E-00l 
4 . 0lE-002 
2.85E-002 
8 . 71E-002 
1.S6B~001 
1.31B- 001 
6.35E-002 
9.5SE-002 
3 .28B-002 
4 . 07E-002 
2.63E-002 
2.74E-001 
5.llE~002 
2.99B-002 
7.38E-00l 
3.56E-002 
9 . 45E+000 
2.49E-001 
2.66E-00l 
2.55E-002 
2.55E-00l 
1.37E-001 
2.79E-002 
7 . 63E-002 
3.57E-002 
3.468-002 
1.47E-00l 
7.28E-001 
5.00E-001 
2.37E-002 
9.62E-002 
4.97E-002 



•••••• * •••• *.* •• * •• *.** ••• *.**.****** •• **.**.****.***********.**.*.*.**. 
* Sandia National Laboratories 

Radiat i on Protection Sample Diagnostics Program 
9/25/02 7,19,08 PM 

• 
••••• * * •• *. * * ••••• * •• * •••••• *. *.* ** * *. *.** •• * * ••••• • l.:;;~~", ... * •• * •• 

• Analyzed by: ./ qJ:l.~' 1. Reviewed by: 
***.**.**.*******.* • • *<~.*,'*~~~.*****.**.*.**.* 
Customer SANDERS I M (6135) 
CUstomer Sample ID 059920-003 
Lab Sample ID 20134215 

Sample Description 
Sample Quantity , 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Convnents : 

6969/1004-DF1 - BH2-13-S 
765.000 gram 

9/20/02 10,55,00 AM 
9/25/02 5,38 , 51 PM 

LAB02 
6000 / 6003 seconds 

U-235/Ra-226 peake not resolved. Either isotope may be overestimated. 
*.***.********************.*.**.********.*.**********.**.****.*****.**** 

Nuclide 
Name 

'I'll-232 
RA-228 
AC-228 
'I'll-228 
RA - 224 
PB-212 
BI - 212 
TL- 20e 

U-235 
TH-231 
PA-231 
TH-227 
RA-223 
RN-219 
PB- 211 
TL-207 

AM-241 
PU-239 
NP-237 
PA-233 
TH- 229 

Ac tivity 
(pCi/gram 
---------- -

Not Detected 
.2.10E+ODO 
7.90E-001 
6 . 62E-00l 

Not 'Detected 

9.66B-00l 
9.35B-00l 
8.67B-OOl 
8 . 49E-001 
1.10E+000 
9.54E- 001 
1.40E+OOO 
B.G3E- OOl 

2.03E-001 
Not Detected 
Not Detected 
Not Detected' 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma MDA 
Brror (pCi/gram 

------- - - - -----------
--- ------ 6.98E-001 
5.51E- 00l 6.92E-00l 
1 . 14E-00l 5.88E-002 
1.06E-00l 5.45E-002 
--------- 2.65E+00l 

4.45B-00l 1.93E-00l 
1.64E-00l 1.27E-00l 
1.S8E-00l 9.12E-002 
3.71E-00l 5.29B-00l 
2.32B-001 6.648-002 
1. 37B-00l 3.59E-002 
3.28B-001 3.35B-001 
1-358- 001 7.31B- 002 

1.75E-00l 2 . 23B-00l 
-------- - 1.06E+00l 
--- -- ---- 1 . 318+000 
- - -- ----- 3·49B- 00 l 
------ - -- 2.26B-00l 
--- - - - --- 3 . 42E - 00l 
--------- 7 . 56B-00l 
--------- 1 . 15E+00l 

- --- ----- 4.33E-OOl 
------.-- 4.09B+OO2 
--------- 2.1GB+OOO 
- - ------ - 5 . 15E-002 
-----_._- 2.31E-00l 



[Summary Report] - Sample !D, , 2013421S 

Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram ) ------ - ---------- ---------- ----------AG-1OBm Not Detected --------- 3.46E-002 

AG-IIOm Not Detected -------.- 2 . 61E-002 
BA- l33 Not Detected --------. 4.65E-002 
BE-7 Not Detected - --.-.--- 2.23E-001 
CD-115 Not Detected --------- 3 . 23B-001 
CE-139 Not Detected --- -- ---- 2.78E-002 
CE-141 Not Detected --._---- - 5.33E-002 
CE - 144 Not Detected -- - ------ 2.26E7001 
CM-243 Not Detected ----.-- -- 1. 62E-00l 
CO-56 Not Detected --------- 2.91E-002 
CO -57 Not Detected -------- - 2 . 928-002 
CO-58 Not Detected -- - ------ 2.88E-002 
CO-60 Not Detected - -- --._-- 3.02E-002 
CR- Sl Not Detected --- ------ 2.40E-00l 
CS-l34 Not Detected ----.---- 3.77E-002 
CS-137 Not Detected ---- ----- 2.81E-002 
EU-152 Not Detected --------- 8.70B-002 
EU-1S4 Not Detected --------- 1. 59E-00l 
EU-1S5 Not Detected --------- 1.32E-001 
FB-59 Not Detected - - ------ - 6.81E-002 
GD-153 Not Detected ------ -- - 9.79E-002 
HG-203 Not Detected .---- ._-- 3.14E-002 
1 - 131 Not Detected --------- 3.96E-002 

.R-192 Not Detected --------- 2.60E-002 
- 40 1.72E+OOl 2.32E+OOO 2.58E-001 

lIN-52 Not Detected --------- 5.08B-002 
Ml'/-S4 Not Detected --------- 3 . 23E-002 
MO-99 Not Detected --- --- --- 7.14B-001 
NA-22 Not Detected --------- 3.56B-002 
NA-2~ Not Detected --------- 9.53E+000 
ND-147 Not Detected --------- 2.30B-001 
NI-57 Not Detected ------- -- 3.31E-001 
RU-103 Not Detected -- ------- 2.69B-002 
aU-1OE> Not Det ect ed -------- - 2.47E- 001 
SB-122 Not Detected ----- ---- 1. 341l-001 
SB-124 Not Decected --------- 2 . 64E-002 
6B-125 Not Detected -- --- ---- 7.72E-002 
SN-113 Not Detected --------- 3.31E-002 
SR- 85 Not Detected --- ----- - 3 . 31E-002 
TA-182 Not Detected -------- - 1.34E-001 
TA-183 Not Detected --------- 7.63E-001 
TL-201 Not Detected --------- 5.091l-001 
Y-88 Not Detected -- ------- 2 . 47E-002 
ZN-65 Not Detected ------ -- - 8.64E-002 
ZR-95 Not Detected --------- 4.99E-002 



.** •••• **.* •••• ** •• **.*******************.********** •• ****************.* 
* Sandia National Labora.tories 

Radiation Protection Sample Diagnostics Program 
9/25/02 9:01:10 PM 

: ::::::::.::: ........... : ... :~::::: .. ::::::::.:::.~,:.i,/~ ........ . 
••• ****.********.*** •• *~~*'J.*'.****.**************.* ;t~~********** 
Customer 
Customer Sample 10 
Lab Sample ID 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Dat e/Time 
Detector Name 
Elapsed Live/Real Time 

Comments : 

SANDERS, M (6135) 
059921-003 ./ 
20134216 ./ 

6969/1004-DF1-BH3-8-S 
813.000 gram 

9/20/02 11:30:00 AM 
9/25/02 7:20:52 PM 

LAB02 
6000 / 6003 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated . 
************ •• *************************.*************.*****.************ 

Nuclide Activity 2-eigma MDA 
Name (pCi/gram ) Error (pCi'/gram 

------- --- -------- ---------- -----------
U-238 Not Detected --------- ' 6 .218-001 
RA-226 1.35B+00O 4.62E-001 6.438-001 

~B-214 6.43B-OOl 9.518-002 5.43E-002 
I-214 5.98E-001 9.55E-002 4.86E-002 

PB - 210 Not Detec.ted --------- 2.45B+001 

TH-232 6.67B-001 3.218-001 1. 94E-001 
RA-228 7.4 0B-001 1.35E - OOl 1.17E-001 
AC-228 6.868-001 1.34E-001 1.02B-OOl 
TH-228 7.95B - 001 3 .99E-001 5.91E-001 
RA-224 8.038-001 1 . 75E-001 5.90E-002 
PB-212 1.788-001 1.128-001 3.35E-002 
BI-212 1 . 058+000 2 . 67E-001 2.93B-001 
TL-208 7.10E-001 1.13E-001 6 . 588-002 

U-235 Not Detected --------- 2 . 02E-001 
TH-231 Not Detected --- -- ---- 1.01E+OOl 
P~-231 Not Detected --- ------ 1.21E+000 
TH-227 Not Detected ----- - --- 3.08E-001 
RA-223 Not Detected --------- 2.158-001 
RN-219 Not Detected --------- 3.068-001 
PB-21l Not Detected ' ---.----- 6.84B-001 
TL-207 Not Detected - -------- 1. 17E+001 

AM-241 Not " Detected --------- 3.78E-001 
PU-239 Not Detected ----- --- - 3.66E+002 
NP-237 Not Detected --- ----- - 2 . 008+000 
P~-233 Not Detected --------- 4o . 75E-002 
TH-229 Not Detected ----- - --- 2.12E-001 

-



[Summary Report] - Sample 10, , 20134216 

~uclide 
Name 

AG-IOBm 
AG-IIOm 
BA-I33 
BE-7 
CD-lls 
CE-139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-ls2 
EU-154 
EO-ISS 
FE-59 
GD- 153 
HG-203 
1-131 

e 1R- 1n 
K-40 
MN-52 
MN-S4 

• 

MO-99 
NA-22 
NA-24 
ND-147 
NI-57 
RU-I03 
RU-I06 
SB-122 
SB-124 
SB-125 
SN-1l3 
SR-85 
TA-182 
TA-183 
TL-201 
Y - 88 
ZN-65 
ZR-95 

Activity 
(pCl/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.538+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected · 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

----"-----

3.3SE+000 

MDA 
(pCi/gram 

2.99E-002 
2.408-002 
4.198-002 
2.19B-00l 
2.90E-00l 
2.55E-002 
4.82S-002 
2.07S-001 
l.sIS-001 
2.88E-002 
2.70E-002 
2.72E-002 
3.25E-002 
2.19E-001 
3.478-002 
2.58E-002 
8.00E-002 
1.3BE-00l 
1.178-001 
6.838-002 
8.85S-002 
2.978-002 
3.678-002 
2.338-002 
2.358-001 
4.40S-002 
2.92E-002 
7.238-001 
3.708-002 
1.038+001 
2.24E-00I 
2.52E-001 
2.538-002 
2.24E-001 
1.30E-00I 
2.49E-002 
7.15E-002 
3.238-002 
3.05B,002 
1.29E-00I 
6.71E-00I 
4.578-001 
1. 98E-002 
8.64E-002 
4.68E-002 



••••••••••••••••••••••••••••• * ••••• ** •• *****.**** ••• *****.***.******* ••• 

" 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

9/25/02 10,43,10 PM 
: •• *** •••• ******.** ••••• ** •• **** •• ****** •••••••• ** ••• *** ••• [**** ••• **** 

* Analyzed by, /.. ./..,Ie.. Reviewed by, I~I, e,.-
•••• ***** •• *.* ••••• *.~.*l.*~********.*****.****** ***~~* *********** 
Customer SANDERS, M (61 3 5) . 
Customer Sample 10 059922-003 
Lab Sample 10 20134217 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/ Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6969/1004-DF1 - BH3-13-S 
779.000 gram 

9/20/02 11,50 , 00 AM 
9/25/02 9,02,55 PM 

LAB 0 2 
6000 / 6003 seconds 

U~235/Ra-226 peaks not resolved. Either isotope may be overestimated . 
• ********.* •• ********.** ••••• * ••• ** •• *** ••••••••••• *.* ••••••••••• *** •••• 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCt/gram 

------- ----------- ----.----- -----------
U-238 Not Detected ----- - --- 7.01E-00l 
RA-226 1. 94E+000 5.388-001 6.94E-001 
"lB-214 7.27E-001 1. 068-001 5.718-002 

. JI -214 6.68E-001 1 . 06E- 001 5.068-002 
PB - 210 Not Detected ---- -- --- 2.678+001 

TH - 232 9.21E-00l 4.268-001 1. 898-001 
RA-228 8.98B-001 1.57B-001 1. 08B-001 
AC-228 8.468-001 1.568-001 9.69B - 002 
TH-228 9.378-001 4.168-001 5.998-001 
RA - 224 9.668-001 2 . 088-001 6.588-002 
PB-212 9.268-001 1.33B-001 3.65B-002 
B1-212 8.848-001 3.0HI-001 3 . 948-001 
TL-208 7.70E-001 1.24E-001 7 . 718-002 

U-235 Not Detected --------- 2 . 19E-001 
TH-231 Not Detected --------- 1. 06E+001 
PA-231 Not Detected --------- 1. 268+000 
TH- 227 Not Detected --------- 3.43E-001 
RA-223 Not Detected --------- 2 . 36E-001 
RN-219 Not Detected --------- 3.27E-001 
PB - 211 Not Detected -------- - 7.46E-001 
'fL-207 Not Decected -------- - 1 . 17E+OO1 

AM-241. Not Detected --------- 4.13E-001 
PU-239 Not Detected --------- 4.0SE+OO2 
NP-237 Nbt Detected ---- -- --- 2.09B+OOO 
PA-233 Not Detected --------- S.13E-002 
TH-229 Not Detected --------- 2.308-001 



ISllmrr~ry Report] : Sample IO: : 20134217 

Name 

AG-I0Sm 
AG-IIOm 
SA-l33 
BE-7 
CD-1l5 
CE-139 
CE-141 
CS - 144 
CM-243 
CO-56 
CO-57 
CO-58 
CO- 60 
CR-51 
CS-134 
CS-IJ7 
EU-152 
£U-154 
EU-1s5 
F£-59 
GD-153 
HG-203 
1-131 

•
IR- l92 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NO-141 
NI-51 
RU-I03 
RU-I06 
88-122 
58-124 
SB-125 
SN-113 
SR- 85 
TA-182 
TA-183 
TL-2 01 
Y-8B 
ZN-6S 
ZR- 95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Det~c~ed 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1 .818+001 
Not Detected 
Not De':ected 
Not ue:.ected 
Not Dete cted 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

9.350 ee2 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not De.tected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.43B+OOO 

9.eSB ee2 

--- - -- -' --

MDA 
(pCi/gram 

3 . 09E-002 
2.59E-002 
4.34E-002 
2 . 22E-001 
3.31E-001 
2 . 69£-002 
5.40E-002 
2 . 20£-001 
1. 55E-00l 
2 . 94£-002 
2 . 84E-002 
2.938-002 
3 . 12B-002 
2.38E-001 
3 . 65E-002 
2.788-002 
8 . 43£-002 
1.428- 001 
1.27E-001 
6 . 758-002 
9 . 43£-002 
3 . 07E-002 
3.90E-002 
2.58E- 002 
2 .74E - 00l 
5.088-002 
3.02E-002 
7 . 68R-001 
3.508-002 
1.08E+001 
2 .35E-001 
5.198-001 
2.54E-002 
i.l0e- OM-
1.36B-00l 
2.508-002 
7 . 278-002 
3.36E-002 
3.34E-002 
1.39E-001 
7.39E-00l 
5.11E-001 
2.06E-002 
8 . 56E-002 
5.11E-002 



""* ....... " ......... * ... "'''" ••••• "' ...... " '" "" •• " •••••• "" ........................... " •• '" •.•• 
• Sandia National Laboratories 
" Radiation Protection Sample Diagnostics Program 

. 9/26/02 12,25,14 AM 
............................... *" ••••••••••••••••••••••••••••••••••••••• 

• 
" Analyzed by: .A, r/u/Cl.. Reviewed by: 
•••••••••••••••••• " ••• *J;;; •• ~ •• ••• " •••••••••••• ,," 
Customer SANDBRS, M (6135) 
Customer Sample 10 059923-003 
Lab Sample 10 20134218 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Blapsed Live/Real Time 

Comments : 

9978/1114-0Wl -BHl -6 -S 
711.000 gram 

9/23/02 8,45,00 AM 
9/25/02 10,44,54 PM 

LAB02 
6000 / 6002 seconds 

U-235/Ra-226 peaks not resolved. Bither isotope may be overestimated . 
••••••••• • ••••••••••••••••••••••••••••••••••• *.* ••••• * ••••••••• " •••• **.* 

Nuclide Acti·/ity · 2-sigma . MDA 
Name (pCi/gram ) Error (pCi/gram 

------- - ---- ------ ---------- -----------
U-238 Not Detected ---- --- -- 6 .46E-00 l 
RA-226 1.838+000 4 . 848-001 5.998-001 
PB-214 6.578-001 1.00E-001 6 .21E-002 
BI-214 5.48E-001 9.14E-002 5.25E-002 
PB-no Not Detected -------- - 2.64E+001 

TH-232 6.048-001 2 . 95E-00l 1. 89E-00l 
RA-228 7.158-001 1.36E-00l 1. 12B-OOl 
AC-228 5.758-001 1. 21B-00l 9.73B-002 
TH-228 6.60E-001 4.00B-OOl 6.07E-00l 
RA-224 6.858- 001 1.6SB-00l 9.51E-002 
PB-212 6.50E-OOl 9.59E-002 3.368-002 
BI-212 8.658-001 2 .7 6E-001 3.41E-00l 
TL-208 5.67E-001 9.98E-002 7.22E-002 

U-235 Not Detected ---- ----- 2 .10E-OOl 
TH- 231 Not Detected --- ----- - 1.03E+001 
PA-231 Not Detected --------- 1.228+000 
TH-227 Not Detected -------.- 3.16E-00l 
RA-223 Not 'Detected· -------.- 1. 85E-00l 
RN-219 Not Detected --------- 3.30E-00l 
PB-2l1 Not Det.ected --------- 7.39E-00l 
TL-207 Not Detected - --- -- --- 1.12E+OOl 

AM - 241 Not Detected --------- 3.92E-00l 
PU-239 Not Detected ----- - --- 3.69B+002 
NP-237 Not Detected --------- 2.00E+000 
PA-233 Not Detected --------- 5.12E-002 
T11-229 Not Detected --------- 2 . 06B-00l 



• 

[Summary Report] - Sample ID, , 20134218 

tclide 
tlame 

AG-I08m 
AG-lIOrn 
BA-l33 
BE-7 
CD-lIS 
CE-l39 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-1S2 
EU-154 
EU-lSS 
FE-59 

. GD-lS) 
HG-203 
I-13l 

192 

MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
~-147 

NI-57 
RU-103 
RU-106 
88-122 
88-124 
88-125 
8N-1I3 
SR-B5 
TA-1B2 
TA-1B3 
TL-201 
Y-8S 
ZN-65 
ZR-95 

Activity 
(pCi/grarn ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.48B+OOl 
Not Detect"ed 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.17E eel 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigrna 
Error 

2.02E+OOO 

8.318 992 

MDA 
(pCi/grarn 

3.04E-002 
2.53E-002 
4.51E-002 
2.07E-00l 
1.28E-001 
2.60E-002 
4.76E-002 
2.02E-00l 
1.49E-001 
2 . 70E-002 
2.59E-002 
2.538-002 
2.988-002 
2.0SE-OOl. 
3.64B-002 
2.75E-002 
7.79E- 002 
1.40B-·001 
1.18E-001 
5.86E-002 
8 .38E-002 
2.78E"002 
3.01E-002 
2.38E-002 
2.50E-001 
3 . 64E-002 
2.92E-002 
3.54E-001 
3.34E-002 
4.89£-001 
1.94E-001 
i.tHE 991 
2.37E-002 
2 . 33E-001 
6 . 11E-0 02 
2.50E-002 
6 . 80E-002 
3.138-002 
3.10S-002 
1.29E-001 
4.79E-001 
2.52E-001 
2.36E-002 
8.63E-002 
4.67E-002 



••••••••••••••••••••••••••••••••• *** •• * •••• **********.****.***** ••• ***** 
Sandia National Laboratories 

Radiation Protection Sample Diagnostics Program 
9/26/02 2:07:15 AM 

.** ••• * •••••• ** •• * •• * ••••• ***.*********** ••• *** •••• * •• *. *.** ••••••• * ••• 

. ! 
• Analyzed by: AL.c- 9./7..-101- Reviewed by: ,~ .... ~:-:;r;.. I &t.-
••• * ••• ***.* •••••• ***.~.***~.~~ •••••• *.* •• ** •••• *** ••••••••••••••• 
Customer 
CUstomer Sample 10 
Lab Sample ID 

Sample Description 
Sample Ouantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

SANDBRS, M (6135) 
059924-003 
20134219 

99 78/1114-DW1-BH1 - 11-S 
906.000 gram 

9/23/02 9:10:00 AM 
9/26/02 12 :26:59 AM 

LAS02 
6000 / 6003 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated_ 
••••••••••• ** ••••• * •••••••••••••••••••••••• *** •• ** •• ** •••• *.* ••• **.*** •• 

Nuclide Activity 2-eigma MDA 
Name (pCi/gram Error (pCi/gram 

----- -- ----------- ---------- -----------
U-238 Not Detected --------- 5.82E-001 
RA-226 1.33£+000 4.34E-001 5.958-001 

_B-21. 4 . 86B-001 7.74E-002 5 .65B-002 
1-214 5.03B-001 8.238-002 4.658-002 

PB-210 Not Det.ected - ------- - 2.308+001 

TH-232 6.51E - 00l 3.10E-00l 1.758-001 
RA-228 6.4sE-00l 1. 228-001 1.178-001 
AC-228 5.80E-00l 1.458-001 1. 64E-001 
TH-22B 9.08E-00l 3.71E-001 5.258-001 
RA-22' 7.338-001 1. 628-001 5.94E-002 
PB - 212 6.)2E-00l 9.218-002 3.158-002 
BI-212 B.llE-OOl 2.6lE-OOl 3.348-001 
TL-208 5.67E-OOl 9.57E-002 6.68E-002 

U-23S Not Det.ected --------- 1.92E-00l 
TH-231 Not Detec:ted --------- 9.16E+000 
PA-231 Not Det.ected --------- 1.12E+000 
TH-227 Not Detected --------- 2.768-001 
RA-223 Not Detected ---- -- --- 1.70B-00l 
RN-219 Not Detected --------- 2.92E-00l 
PB-21l Not Detected --------- 6.57B-001 
TL-207 Not Detected --------- 1. 05S+001 

AM-241 Not Det.ected --------- 3.408-001 
PU-239 Not Det.ected --------- 3.4.48+002 
NP-237 Not Det-ected --------- 1.858+000 . 
PA-233 Not De.tected ------- - - 4.668-002 
TH-229 Not Detected ---- - ---- 1. 978-001 



AG-10Bm 
AG-lIOm 
BA-l33 
B8-7 
CD- 1l5 
CE- 139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-GO 
CR- S1 
CS-134 
CS-137 
BU-152 
EU-154 
EU-1S5 
FB-59 
GO-1S3 
HG-203 
1-131 

AIR-1 92 r K- 40 
MN-52 
MN-S4 
MO-99 
NA-22 
NA-24 
ND - 147 
NI -57 
RU-lO) 
RU-I06 
88-122 
SB-124 
SB-125 
SN-1l3 
SR-85 
TA- 182 
TA-183 
TL-201 
Y-98 
ZN-65 
ZR-95 

Report] ~ Sample 1D: : 20134219 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Del:ected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2 .31E+OOl 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not: petected 
Not Dete cted 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
.Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detec ted 

2-sigma 
Error 

3.068+000 

MDA 
(pCi/gram 
------- ---
2.84E-002 
2.26E-002 
3.77E-002 
1.948-001 
1.17E-001 
2.39E-002 
4.4SE-002 
1.998-001 
1.35E-001 
2.83E-002 
2.548-002 
2.45E-002 
3.00E-002 
1. 90E-00l 
3.158-002 
2.42£-002 
7.63E- 002 
1.31E-00l 
1.10E-001 
5. 72E- 002 
8 . 03E-002 
2 . 558-002 
2.78E-002 
2.23E-002 
2.448-001 
2.928-002 
2.59E-002 
3.3SE-00l 
3.578-002 
4. B2E-001 
1.74E-00l 
6 . 76E-002 
2.25E-002 
2.17E-00l 
5.99E-002 
2 .34E-002 
6.49E-002 
2.95E-0 02 
2.771l-002 
1. 23E-001 
4.1BE-001 
2.37E-00l 
1. 65E-002 
8.13E-002 
4.l lE-002 



****.************.******************************** •••• ******.*.**.~*** •• * 
... Sandia National Laboratories . i ~ 

Radiation Protection Sample Diagnostics Program I ... 
9/26/02 11:15:58 AM I • . . 

******.** •• ** •• *** •• * ••••••••• * •••••••• ***.** ••••••• ***** *****~ •• **** 

: Analyzed by: .I . . '1/,6/0<:' Reviewed by: / : ./,.; "iiIY- I : 
•• * "' ............ ." ..................... "" .... ,('~ .. , •• ~:. ............... '** .......... * • .IL.,.,· <C..... .. *." *** '* .. i!1*.*"'''' 11 

Customer SANDBRS M (6135) 
Customer Sample 10 OS9931-00i I 
Lab Sample ID 20134207 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Li ve/Real Time 

Comnents: 

829/276-SP1 -BHl -8-DU 
735.000 gram 

9/24/02 2:00:00 PM 
9/26/02 9:35:43 AM 

LAB02 
6000 / S003 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimat d . 
•••• * •••• *.* •• * •• * ••••• ******.** •• ********.***.****.*.*.* ••• *** ••••••••• 

Nuclid/!: Activity 2-sigma MDA 
Name (pCi/gram Brror (pCi/gram ) 

------- ------.---- ---------- -----------
U-238 Not Detected --------- 7.378-001 
RA-226 2.02E+OOO S.63E-OOl 7.28E-00l 

~B-214 9.18E-OOl 1.30E- DOl 6.038-002 
I-214; 7.84E-001 1. 21E-Ooi 4.848-002 

PB-210 Not Detect,ed --- ------ 2.80E+00l 

TH-232 1 .O OE+OOO 4.6l8-001 1.908-001 
RA-228 9.91E-001 1. 72E-001 1.23E-001 
AC - 228 9.13E-001 1. 66B-001 9 . 818-002 
TH-228 1.21E+QOO 4.618-001 6.428-001 
RA-224 1.05E+OOO 2.278"001 8.66E-002 
PB-212 1.04E+OOO 1.498-001 3.758-002 
B1-212 1.lSE+OOO 3.158-001 3.658-001 
TL- 20a a.aSE-DOl 1.40E-OOl 8 . 07£-002 

U-235 Not Detected --------- 2.31E-00l 
TH- 231 Not Detected --------- 1. 16B+001 
PA- 231 Not Detected --------- 1.34E+OOO 
TH-227 Not Detected --------- 3.758-001 
RA-223 Not Detected --------- 2.038-001 
RN-219 Not Detected --------- 3.688-001 
PB-211 Not Detected -- .. -.--- 8.258-001 
TL-207 Not Detected --- ------ 1 . 16E ... 001 

AM-:241 Not Detected ------- - - 4.27E-00l 
PU-239 Not Detected ----- - --- 4.13E+OO2 
NP-237 Not Detected ------- -- 2.22B+000 
PA-233 Not Detected --------- 5.35E-002 
TH-229 Not Detected --------- 2.358-001 

~ 



[Summary Report] - Sample ID: : 20134207 

Activity 2-sigma MDA 
(pCi/gram ) Error (pCi/gram ) - ------ ---------- ---------- ----------AG-106m Not Detected -------_ .. 3 . 57E-002 

AG-llOm Not Detected - ------ -- 2.75E-002 
BA- 133 Not Detected --------- 4 . 90E-002 
BE-7 Not Detected ------- -- 2.29E-001 
CD-Us Not Detected --------- 1. 14E-001 
CE-139 Not Detected -- ------- 2.69E-002 
CE-14l Not Detected ------ -- - 5 . 23E-002 
CE-144 Not Detected -- ------- 2.25E-001 
CM-243 Not Detected --------- 1. 628-001 
CO-56 Not Detected --------- 3 . 01E-002 
CO-57 Not Detected --------- 2 . 96E-002 
CO - 58 Not Detected --------- 2.65E-002 
CO-60 Not Detected --------- 3.36E-002 
CR-51 Not Detected --------- 2.22E-001 
CS-134 Not De tected - -------- · 3.96E- 002 
CS-137 Not Detected --------- 2. 96E- 002 
Eru-lS2 Not Detected --- -- .. --- 6 . 96E- 002 
EU-lS4 Not 'Detected --------- 1 . 64E-001 
EU-155 Not Detected --------- 1.348-001 
FE-59 Not Detected --------- 6.20E-002 
GO-153 Not Detected --------- 9.58E-002 
HG-2D3 Not Detected --------- 2 . 958-002 

-131 Not Detected ---- -- --- 3.19E-002 
192 Not Detected --------- 2.62E-002 
0 1.71E+OO1 .2.308+000 2.6SE-001 

MN-S2 Not Detected --------- 3.49E-002 
MIl-54 Not Detected --------- 3 . 09E-002 
MO-99 Not Detected --------- 3.32E-001 
NA-22 Not Detected ------.-- 3.618-002 
NA-24 Not Detected --------- 2.28E-001 
ND-147 Not Detected --------- 1.95E-00l 
NI-57 Not Detected -- --- --- - 7.288-002 
RU- I03 Not Detected - -------- 2.55E-002 
RU-I06 Nqt Detected --------- 2.39E-00l 
98-122 Not Detected --------- 5.81E-002 
SB-124 Not Detected --------- 2.49E-C02 
SEI-12S Not Detected --- ------ 7.27E-002 
SN- 1l3 Not Detected -------- - 3.49E-002 
SR-85 Not Detected --------- 3.38E-002 
TA-182 Not Detected --- ------ 1.43E-001 
TA-183 Not Detected --- ------ 4.70E-001 
TL-20l Not Detected --------- 2.38E-00l 
Y-8B Not Detected --------- 2.49E-002 
ZN-65 Not Detected --------- 9 .51E-002 
ZR-95 Not Det ected --------- 4.93E-002 



••••••••••••• ** ••••• *** •••• * •••••••••••••••••••••• * ••••••••••••••••• * ••• 
... Sandia National Laboratories 

Radiation Protection Sample Diagnostics Program 
9/26/02 7:40:07 AM 

••••••••••• **** •• *.****.** ••• *** •••••••••• * •••••• ** •••••••••••••• ** •• 
• . ... .r.~,,~ ..... • Analyzed by: "'--", i / Reviewed by: 
.... * ** *."'.""''''''''''.1>''' ** '",.* .7«:t1,,1'.'\ ................... * ....... ** ............ ... 
CUstomer SANDBRS M (6135) 
Customer Sample 10 LAB CONTROL SAMPLE USING CG-134 
Lab Sample ID 20134220 - - -

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

MIXED GAMMA STANDARD_CG-134 
1.000 Each 

11/1/90 12:00:00 PM 
9/26/02 7:29:51 AM 
LAB 0 1 

600 I 604 seconds 

** •••••••••• *** •••••••••••••••••••••••••••••••••••• ** •• *.**** ••••• ***.*. 

Nuclide Activity 2-s1gma MOA 
Name (pCi/Each Error (pCi/Each ) 

------- _ __ ~ w ______ 

---------- -----------
BE-7 Not Detected --------- 1.00B+026 
NA-22 Not Detected --------- 4.50:8+003 
NA-24 Not D.etected --------- 1.00B+026 

~-40 Not Detected - ----- --- 1.34&+003 
R-S1 Not Detected -- - --- --- 1. 00B+026 

, MN-S2 Not Detected --------- 1. 00B+026 
MN-S4 Not Detected --------- S.lS&+006 
CO-56 Not Detected ---- --- -- 2.96:8+019 
CO-57 Not Detected -- - ----- - 1.11B+007 
NI-S7 Not Detected -- - ------ 1.00:8+026 
CO-58 Not Detected ---- ----- 8 .618+020 
FE-59 Not Detected --------- 1.00:8+026 
CO-60 7.93E+004 1.0SE+004 9.20B+002 
ZN-6S Not Detected -------- - 1. 90E+008 
SR- BS Not Detected --------- 1.00E+026 
Y-BB Not Detected ------- -- 2.94B+014 
ZR-95 Not Detected -------- - 1.00E+026 
MO-99 Not Detected - ----- - -- 1.002+026 
RU-103 Not Detected --------- 1.00B+026 
RU-106 Not Detected -- --- ---- 9.722+006 
AG-108m Not Detected ---- - - --- 3.242+002 
AG-110m Not Detected --------- 2.87B+008 
SN-1l3 Nqt Detected --------- 1.01E+014 
CD-1l5 Not Detected --------- 1.00B+026 
S8-122 Not Detected --------- 1.00E+026 
8B-124 Not Detected --------- 1.00E+026 
5B-125 Not Detected --------- 2 . 38E+004 
1-131 Not Detected --------- 1 . 008+026 
BA-133 Not Detected -- ---- --- 9.09E+002 

~ 



Nuclide Activity 2-sigma MDA 
(pCi/Each ) Error (pCi/Each 
--- ... _------

------~--- ---- --- ----
-134 Not Detected --------- 1.51E+004 

CS-137 6.80E+004 8.63E+003 3.65B+002 
C8-139 Not Detected - ------ -- 5.728+011 
CE-141 Not Detected ------ -- - 1. 008+026 
CE-144 Not Detected ------ -- - S.17E+007 
NO-147 Not Detected ---- ----- 1.008+026 
EU-152 Not Detected ---.,..-- - -- 9.431l+002 
GD-153 Not Detected --- - --.-- 1.111l+00B 
EU-154 Not Detected - - -- ----- 3.66B+OO3 
EU-155 Not Detected --- ----- - 4 . 268+003 
TA-1S2 Not Detected ---- --- -- 2.50E+014 
TA-1B3 Not Detected --------- 1. 00E+026 
1R-192 Not Detected --------- 1. 48E+020 
TL-201 Not Detected --------- 1.00E+026 
HG-203 Not Detected ---- --- -- 1.00E+026 
TL-20? Not Detected --- ---- -- 2.34E+005 
TL-20B Not Detected ----- --- - 6.32E+004 
PB-210 Not Detected ---- _ .. _-- 9 . 806:+004 
PB -211 Not Detected --- -- ---- 1·.518+ 004 
BI-212 Not Detected ------- -- 2.99B+00s 
PB-212 Not Detected --- --- -- - 3.36E+004 
BI-214 Not Detected --------- 5.798+002 
PB-214 Not Detected -------- - 6. 74B+002 
RN-219 Not Detected --- ------ 6 . 71E+003 
RA-223 Not Detected --------- 1.00E ... 026 

~-224 Not Detected --------- -1. 86B+004 
-226 Not "Detected --- ------ 5.65£+003 

TH-227 Not Detected --------- 2.S?E+OO3 
AC-228 Not Detected --------- 1.45£+003 
RA-228 Not Detected --------- 2 .4 6E+003 
TH-228 Not Detected --------- 4 . 75E+005 
TH-229 Not Detected ----- ---- 1. 26E+003 
PA-231 Not Detected --------- 1 . 39E+004 
TH-231 Not Detected --------- 4 . 046:+004 
TH -2 32 Not Detected --------- 2 . 05E+003 
PA-233 Not Detected ---0-._-- 5. 84.E+002 
U-235 Not Detected -.------- 1.38E+003 
NP-237 Not Detected -- -- ----- 1. 23E+004 
U-238 Not Detected --------- 2.s9E+003 
PU-239 Not Detected --------- 2.32E+006 
AM-241 8.91B+004 l.29E+004 1. 9lE+003 
CM-243 Not Detected --------- 2.16E+003 



••••••••••••••• ** ••••• ***.** ••••••••••••••• * ••• * ••••••••••• *** •••• ** •• ** • 
·I~ Sandia National Laboratories .. 
~ Radiation Protection Sample Diagnostics Program .. 

.. Quality Assurance Report .. 
*****.*.*********.*.*****.**.***********.***** •• ****** •••• ***.*.* •• **** ... 

Report Date 
QA File 
Analyst 
Sample 1D 
Sa.mple Quantity 
Sample Date 
Measurement Date 
Elapsed Live Time 
Elapsed Rea l Time 

Parameter 

9/26/02 7:40:12 AM 
C:\GENIE2K\CAMFILES\LCS1,QAF 
KICIIAVE 
20134220 

1,00 
11/1/90 
9/26/0'2 

Each 
12:00:00 PM 
7:29:51 AM 

600 seconds 
604 seconds 

.Mean 19 Error New Value < LU : SO : UD BS > 
----------- - --- ----------- --._-------- --------- - - --------- -- ---- - - ---

AM-241 

CS-137 

CO-60 

ACTIVITY 8,574E-002 3.464E-003 

Activity 6.836E- 002 1.361E-003 . 

Activity 7 .658E-002 3.463E-OD3 

Key: LU ~ Boundary Test 
SD = Sample Driven N-Sigma Test 
un - User Driven N-Sigma Test 
as - Measurement Bias Test 

Reviewed by: 

8,909E-002 < > 

6.799B-002 < > 

7.716E-002 < > 

(Ab - Above , Be- = Be ow ) 
(In - Investigate, Ac - Ac ion) 
(In - Investigate , Ac - Ac ion) 
(In = Investigate, A~ - Ac ion) 



* •• *.* •• ***.* •••• **** •• *.* •• * ••• ******.******~* ••• **.* ••••••• ***.**** ••• 
* Sandia National Laboratories 

Radiation Protection Sample Diagnostics Program 
9/26/02 7,36,45 AM 

********** •••• *.*****.*******.************* ••••• ***** **.* ••• ** •• ***.* 
• 
• Analyzed by: L 'r'/"') 2- Reviewed by: 
.* •• * •• ****.**.*****~~* •• ~,,;*~~*******.**.***.** 

,;1, In--
* •• **.I~~ •• * •• **** 

Customer 
Customer Sample IO 
Lab Sample IO 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

SANDERS M (6135) 
LAB CONTROL SAMPLE USING CG-134 
20134221 - - -

MIXED GAMMA STANDARD_CG-134 
Cooo Each 

11/01/90 12,00,00 PM 
9/26/02 7,26,30 AM 

Ll\B02 
600 I 604 seconds 

•••••••••• ** •••••• ** •••••••••• * •••••••••••••••••••••••••••• * •••••• * ••••• 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each ) Err.or (pCi/Bach 

------- ----------- ---------- .-.--------
U-238 Not Detected --------- 3.94E+OO3 
RA-226 Not Detected --------- 5.61&+003 
PB-214 Not Detected --- --- --- 5 . '75£+002 

' BI-214 Not Detected --------- 4 .6 6E+002 
Not Detected --------- 2 . 67S.005 

TH-232 Not Detected - -------- 1 . 77E.003 
RA-228 Not Detected -- ----- -- 1.77E.003 
AC-228 Not Detected --- ------ 1.05S.003 
TH-228 Not Detected --- - - ---- 4.2'7B+OOS 
RA-224 Not Detected --------- 1.90E+004 
PB-212 Not Detected --------- 3.36E.004 
81-212 Not Detected --------- 2.088+005 
TL-208 Not Detected --- ------ 5.50E+004 

U-235 Not Detected --------- 1.55E+003 
TH-231 Not Detected --------- Ei.7'7E+004 
PA-231 Not Detected ------.-- 1 .22B+OO4 
TH-227 Not Detected --------- 2.58E.003 
RA-223 Not Detected - -- ---- -- 1 . 00E+026 
RN-219 Not Detected -- ----- -- 5.66S.003 
PB-211 Not Detected ------ -- - 1.268.004 
TL-207 Not Detected ---._---- 1.74E+005 

AM-241 B .21E+OO4 1. 228+004 3.948.003 
PU-239 Not Detected --------- 2.608+006 
NP-23? Not Detected -- ------ - 1.41E+004 
PA-233 Not Oecected -- . ------ 5.09E+002 
TH-229 Not Detected --------- 1.49E+OO3 



"ummary 

Wuclide 
Name 

AG-I08m 
AG-llOm 
BA-133 
BE -7 
CO-llS 
CE-139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-5B 
CO -60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-1S4 
EU- 15S 
FE-59 
GD-153 
HG-203 

~
-131 
R-192 

K-40 
MN-52 
MN-S4 
t-t,O-99 
NA-22 
NA-24 
NO-147 
NI-57 
RU-I03 
RU-l06 
58-122 
58-124 
SB-125 
SN-ll3 
5R-B5 
TA-IB2 
TA-183 
TL-201 
Y-88 
ZN-65 
ZR-95 

Report) - Sample ro, , 20134221 

Activity 
(pCi/Each ) 

Not Deeected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

8.15E+004 
Not Detected 
Not Detected 

7.02E+004 
Not Detected . 
Not Dete cted 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not. Detected 
Not Detected " 
Not Detected 
Not Detected 
Not. Ofi!c.ected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not" Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2"·sigma. 
Error 

._ .. _-----

1 . 06B+004 

8.8BE+003 

MDA 
(pCi/Sach ) 

2.21E+002 
2.27E+008 
7.80E+002 
1. OOE+026 
1. OOE+026 
6.26E+Oll 
1. OOE+026 
5.81E+007 
1.S8E+003 
2.28E+019 
1. 28£+007 
6.47E+020 
7.25E+002 
1.00£+026 
1.22E+004 
3.35E+002 
1.09E+003 
2 . 49£+00.3 
4.92E+003 
1.00E+026 
1 . 61£+008 
1.00E+026 
1.00E+026 
1.28E+020 
1. 06E+003 
1. OOE+026 
3.76E+006 
1.00E+026 
3.47E+003 
1.00E+026 
1. 00E+026 
1.00E+026 
1.00E+026 
8 .00E+00 5 
1 . 008+026 
1.00E+026 
1.98E+004 
8. 64E+013 
1.00E+026 
1 . 84E+014 
1 .00E+026 
1.00E+026 
2.73E+014 
1 . 38E+008 
1.00£+026 



" ~ 
................................................ '11: .............. " ...................... * .... "' ......... ... ~. 

Sandia National Laboratories .. 
Radiation Protection Sample Diagnostics Program • 

* Ouality Assurance Report • ......... * ...... * ••••••••••••••••••••••••••••• * •• **.****................ . 

Report Date 
QA File. 
Analyst 
Sample ID 
Sample Quantity 
Sample Date 
Measurement Date 
Elapsed Live Time 
Elapsed Real Time 

9/26/02 7:36:51 AM 
C:\GENIE2K\CAMFILES\LCS2.QAF 
KICHAVE 
20134221 

1.00 
11/01/90 

9/26/02-

Each 
12:00:00 

7 :26 :30 
600 seconds 
604 seconda 

PM 
AM 

Parameter Mean 1S Error New Value < LU : SD : un : BS > 

AM-241 Activi ty 8.240£-002 

CS-137 Activity 7.1"82E-002 

3 . 9228-003 8.212E-002 < 

3 . 734E -0 03 

CO-60 Activity 8.0018-002 5.0958-003 

~1'9B Key: 

Reviewed by: 

LU - Boundary Test 
SO " ~ Sample Driven N-Sigma Test 
UO - User Driven N-Sigma Test 
BS - Measurement Bias Test 

7.023E-002 < 

8.0278-002 < 

(Ab _ Above , 
(In _ Investigate, 
(In _ Investigate, 
(In c Investigate, 

Be 1- B Ac _ A 

., 

Ac ,. Ad 
Ac - A 

> 

ow ) 
ion) 
ion) 
ion} 
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