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Sandia 
National 
laboratories 

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 2/2) 

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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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 
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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 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: 

AOC ! 
:-'.Q,b< •. l ~ h. :-'.'!'" 
~7~ If,,,,,,,", \J1J~ 

I 8~9X S,lw. 

Burled Soil 
("h,,,,,,",,,,, l>am plin~ 
lOrain LiM'>, Il<nu'~ 

0"".11" 0 •• 1"1;,, .... 
1.oc.o,«1 \\ lIn S""p'" PIt< 

• lh<.~ho< 1)" .... 11. 
V r .. : J'I'-'l ~oo; 

((().I illd,b9ffl loo! I !OOl 

T'J>« ') Orn'Oln i 
~~.,.''' •• nd ~l i 1' ... 1.·. Soil I' 

S ""l'lIn~ Ikp.fu. '"']1<1' 
r,b • I lI.m Ii, 

~," ' ... R"'M(" ! [j(J~ 

S""'P 

'" 

A<fi .. ~oi l V.po.
.\lontl~r W~U 

1","II~lio ... <>d 
~.m Ii,,-=--

!<.',.", 

200J I
I K, ... "'<"~mi' 

~'",-l'""'~~O'"""'C'mC--_- t- -cr~OO",~,"-r-
1 1011 I <'f'ItlaIJld;;o ~ -iOOJ I ~~""~U"I~ ~O 

~~~ .no!t.ffi(l 

~'oIl' 

...... "' ........ ~"<" ro ' 1''': 

" " " " '''Ilt ..... '''~"<"I"' 
" 11.11 " '" " ,. 

l O~~ , IlIJ~MO~ ~OO~ ---~;r .. ~ l'mnll<,ld , • 1,.,: 
~<2lJ'; S">tem , I O~~ I HI~~;4J "\,"'" ~OOl ~;;:;.a::; ·;',t • " ~" '.' 

i 1 1l9~ ; ~'rlJ"S,",'<o" 
, M02.'~·HO }roo}')(" .. !liM 

f I O-:~ . i ~·SY>'.m 
i rl,·\' ~kn"1J\ ,,- :ow 
t Rnom.<Dn .... 1I 

jl",,,,r,dd " " ~." ... 
J)ryu.<'I! \0.1' ... ,.,,"< ..... ~-;""---

11O~ : INm<fUklt 
i 1~9 ;cp<<< 

l'1'1Q :>t .. 2 '00' '';,..".,,, p" " " " . .,..-
! ~'''<I'' 

~'G-I l nkll:~<9~ , ,.- )00) 

.. _ .. _~..E_I~ I i I J!J ! ~!:~91 .W' ~ro~ , 
·scq,..,I~ r" " " :-.,.,. " ,.". . 

rTi1OI OJdgto6-l1 ~OM 2(0) 

1 0000 ..... lt 

For More Information Contact 
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Sandia Site Office 
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Mr. John Gould 
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Telephone (505) 284-2478 
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1.0   PROJECT BACKGROUND 

Environmental characterization of Sandia National Laboratories/New Mexico (SNL/NM) drain 
and septic systems (DSS) started in the early 1990s.  These units consist of either septic 
systems (one or more septic tanks plumbed to either drainfields or seepage pits), or other types 
of miscellaneous drain units without septic tanks (including drywells or french drains, seepage 
pits, and surface outfalls).  Initially, 23 of these sites were designated as Solid Waste 
Management Units (SWMUs) under Operable Unit (OU) 1295, Septic Tanks and Drainfields.  
Characterization work at 22 of these 23 SWMUs has taken place since 1994 as part of SNL/NM 
Environmental Restoration (ER) Project activities.  The twenty-third site did not require any 
characterization, and an administrative proposal for no further action (NFA) was granted in 
July 1995. 
 
Numerous other DSS sites that were not designated as SWMUs were also present throughout 
SNL/NM.  An initial list of these non-SWMU sites was compiled and summarized in an SNL/NM 
document dated July 8, 1996; the list included a total of 101 sites, facilities, or systems (Bleakly 
July 1996).  For tracking purposes, each of these 101 individual DSS sites was 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 SNL/NM SWMUs, which 
have been designated by one- to three-digit numbers.  As work progressed on the DSS site 
evaluation project, it became apparent that the original 1996 list was in need of field verification 
and updating.  This process included researching SNL/NM’s extensive library of facilities 
engineering drawings and conducting field-verification inspections jointly with SNL/NM ER 
personnel and New Mexico Environment Department (NMED)/Hazardous Waste Bureau (HWB) 
regulatory staff from July 1999 through January 2000.  The goals of this additional work 
included the following: 
 

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

 
• For systems confirmed or believed to exist, determine the exact or apparent 

locations and components of those systems (septic tanks, drainfields, seepage 
pits, etc.). 

 
• Identify which systems would, or would not, need initial shallow investigation work 

as required by the NMED. 
 

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

 
A number of additional drain systems were identified from the engineering drawings and field 
inspection work.  It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number.  In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number.  A new site list containing a total of 
121 individual DSS sites was generated in 2000.  Of these 121 sites, the NMED required 
environmental assessment work at a total of 61.  No characterization was required at the 
remaining 60 sites because the sites either were found not to exist, were the responsibility of 
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other non-SNL/NM organizations, were already designated as individual SWMUs, or were 
considered by the NMED to pose no threat to human health or the environment.  Subsequent 
backhoe excavation at DSS Site 1091 confirmed that the system did not exist, which decreased 
the number of DSS sites requiring characterization to 60. 
 
Concurrent with the field inspection and site identification work, NMED/HWB and SNL/NM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA.  These 
procedures are described in detail in the “Sampling and Analysis Plan [SAP] for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia National Laboratories/New Mexico” (SNL/NM October 1999), which 
was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000).  A follow-on 
document, “Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems” (SNL/NM November 2001), was then written to formally document 
the updated DSS site list and the specific site characterization work required by the NMED for 
each of the 60 DSS sites.  The FIP was approved by the NMED in February 2002 (Moats 
February 2002). 
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2.0   DSS SITE 1052:  BUILDING 803 SEEPAGE PIT 

2.1 Summary 
 
The SNL/NM ER Project conducted an assessment of DSS Site 1052, the Building 803 
Seepage Pit.  There are no known or specific environmental concerns at this site.  The 
assessment was conducted to determine whether environmental contamination was released to 
the environment via the seepage pit 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 Building 803 Seepage Pit, and that it does not pose a threat to 
human health or the environment under either the industrial or residential land-use scenarios.  
Current operations at the site are conducted in accordance with applicable laws and regulations 
that are protective of the environment.   
 
Review and analysis of all relevant data for DSS Site 1052 indicate that concentrations of 
constituents of concern (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 1052 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 1052 is located in SNL/NM Technical Area (TA)-I on federally owned land controlled 
by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy 
(Figure 2.2.1-1).  The site is located approximately 5,000 feet south of the Wyoming Gate 
entrance to KAFB and is on the west side of Building 803 (Figure 2.2.1-2).  The abandoned 
system consisted of a 4-foot-diameter, 22-foot-deep, metal seepage pit (Figure 2.2.1-2).  
Construction details are based upon engineering drawings (SNL/NM January 1963), site 
inspections, and backhoe excavations of the system.  The system received discharges from 
Building 803, approximately 20 feet to the east.   
 
The surface geology at DSS Site 1052 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 1052, 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 (SNL/NM March 
1996).  The area surrounding the site is paved and xeriscaped with gravel and no vegetation is 
present.   
 
The ground surface in the vicinity of the site is flat to very slightly sloping to the west.  The 
closest major drainage is Tijeras Arroyo, located approximately 1.3 miles southeast of the site.  
No perennial surface-water bodies are present in the vicinity of the site.  Average  
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Figure 2.2.1-1
Location Map of Drain and Septic
Systems (DSS) Site Number 1052,

Bldg. 803 Seepage Pit, TA-I
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annual rainfall in the SNL/NM 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 
(SNL/NM March 1996).   
 
The site lies at an average elevation of approximately 5,408 feet above mean sea level 
(SNL/NM April 2003).  Two water-bearing ones, 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 part of KAFB, is approximately 267 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 552 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 1052 (SNL/NM May 2003).  The nearest production wells to DSS Site 1052 
are KAFB-1, approximately 2,850 feet to the southwest, and KAFB-3, approximately 1.2 miles to 
the northwest.  The nearest regional aquifer groundwater monitoring well is PGS-2, 
approximately 900 feet north of the site.   
 
 
2.2.2 Operational History 
 
Available information indicates that Building 803, which is currently an administration building, 
was constructed in 1957 (SNL/NM March 2003), and it is assumed the seepage pit system was 
constructed at the same time.  Because operational records are not available, the 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.  At an undetermined 
date, the discharges were routed to the City of Albuquerque sanitary sewer system.  The old 
drain line would have been disconnected, capped, and the system abandoned in place 
concurrent with this change (Romero September 2003). 
 
 
2.3 Land Use 
 
 
2.3.1 Current Land Use 
 
The current land use for DSS Site 1052 is industrial.  
 
 
2.3.2 Future/Proposed Land Use 
 
The projected future land use for DSS Site 1052 is industrial (DOE et al. September 1995).   
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3.0   INVESTIGATORY ACTIVITIES 

3.1 Summary 
 
Three assessment investigations have been conducted at this site.  In 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 seepage pit 
(Investigation 1).  In September 2002, subsurface soil samples were collected from one boring 
drilled through the center of, and beneath, the seepage pit (Investigation 2).  In May and June 
2003, a 150-foot-deep, active soil-vapor monitoring well was installed at DSS Site 1052.  This 
was one of seven DSS sites selected by the NMED/HWB for additional, deep soil-vapor 
monitoring (Investigation 3).  Investigations 1, 2, and 3 were required by the NMED/HWB to 
adequately characterize the site and were conducted in accordance with procedures presented 
in the SAP (SNL/NM October 1999) and FIP (SNL/NM November 2001) described in 
Chapter 1.0.  These investigations are discussed in the following sections. 
 
 
3.2 Investigation 1—Passive Soil-Vapor Sampling  
 
In April and May 2002, a passive soil-vapor survey was conducted in the Building 803 seepage 
pit area.  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.   
 
 
3.2.1 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 milligrams of absorbent material.  At each sampling 
location, a 3-foot-deep by 1.5-inch-diameter borehole was drilled with the GeoprobeTM.  
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 SNL/NM operating procedures.   
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3.2.2 Passive Soil-Vapor Survey Results and Conclusions 
 
A total of four GS passive soil-vapor samplers were placed in the seepage pit area of the site 
(Figure 2.2.1-2).  Samplers were installed at the site on April 23, 2002, and were retrieved on 
May 8, 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 A.   
 
As shown in the analytical results tables in Annex A, 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 six individual or groups of VOCs 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.   
 
 
3.3 Investigation 2—Soil Sampling  
 
Once the seepage pit was located, soil sampling was conducted in accordance with the 
rationale and procedures in the SAP (SNL/NM October 1999) approved by the NMED.  On 
September 19, 2002, soil samples were collected from one borehole drilled through, and 
beneath, the seepage pit.  The soil boring location is shown on Figure 2.2.1-2.  Figure 3.3-1 
shows soil samples being collected at DSS Site 1052.  A summary of the borehole, sample 
depths, sample analyses, analytical methods, laboratories, and sample date is presented in 
Table 3.3-1.   
 
 
3.3.1 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 seepage pit, the shallow sample interval started at the estimated base 
of the gravel aggregate in the seepage pit bottom, 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 GeoprobeTM sampling tube 
lined with a butyl acetate (BA) sampling sleeve was inserted into the borehole and hydraulically 
driven downward 3 or 4 feet to fill the tube with soil.   
 
Once the sample tube was retrieved from the borehole, the sample for VOC analysis was 
immediately 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-VOC analyses, the soil remaining in the BA liner was emptied into a 
decontaminated mixing bowl, and aliquots of soil were transferred into appropriate sample 
containers for analysis.  On occasion, the amount of soil recovered in the first sampling run was 
insufficient for sample volume requirements.  In this case, additional sampling runs were 
completed until an adequate soil volume was recovered.  Soil recovered from these additional 
runs was emptied into the mixing bowl and blended with the soil already collected.  Aliquots of 
the blended soil were then transferred into sample containers and submitted for analysis.   
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Figure 3.3-1 
Collecting soil samples with the Geoprobe™ from the borehole drilled at DSS Site 1052, the 

Building 803 Seepage Pit.  View to the southeast.  September 19, 2002 
 
 



 



 

 

A
L/12-04/W

P/SN
L04:R

5620.D
O

C
 

3-5
 

840857.03.01 12/03/04 10:16 A
M

 

Table 3.3-1 
Summary of Area Sampled, Analytical Methods, and Laboratories Used for  

DSS Site 1052, Building 803 Seepage Pit Soil Samples 
 

Sampling Area 

Number of 
Borehole 
Locations 

Top of Sampling 
Intervals in Each 

Borehole  
(ft bgs) 

Total Number of Soil 
Samples 

Analytical Parameters and EPA 
Methodsa 

Analytical 
Laboratory 

Date Samples 
Collected 

Seepage Pit 1 22, 27 2 VOCs 
EPA Method 8260 

GEL 09-19-02 

 1 22, 27 2 SVOCs  
EPA Method 8270 

GEL 09-19-02 

 1 22, 27 2 PCBs  
EPA Method 8082 

GEL 09-19-02 

 1 22, 27 2 HE Compounds 
EPA Method 8330 

GEL 09-19-02 

 1 22, 27 2 RCRA Metals  
EPA Methods 6000/7000 

GEL 09-19-02 

 1 22, 27 2 Hexavalent Chromium  
EPA Method 7196A 

GEL 09-19-02 

 1 22, 27 2 Total Cyanide  
EPA Method 9012A 

GEL 09-19-02 

 1 22, 27 2 Gamma Spectroscopy  
EPA Method 901.1 

RPSD 09-19-02 

 1 22, 27 2 Gross Alpha/Beta Activity  
EPA Method 900.0 

GEL 09-19-02 

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.   
SVOC = Semivolatile organic compound.   
VOC = Volatile organic compound.   
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All samples were documented and handled in accordance with applicable SNL/NM operating 
procedures and transported to on- and off-site laboratories for analysis.   
 
 
3.3.2 Soil Sampling Results and Conclusions 
 
Analytical results for the soil samples collected at DSS Site 1052 are presented and discussed 
in this section.   
 
 
VOCs 
 
VOC analytical results for the two soil samples collected from the seepage pit borehole are 
summarized in Table 3.3.2-1.  Method detection limits (MDLs) for the VOC soil analyses are 
presented in Table 3.3.2-2.  Low concentrations of 2-butanone were detected in both soil 
samples.  This compound was not detected in the associated trip blanks (TBs). 
 
 
SVOCs 
 
Semivolatile organic compound (SVOC) analytical results for the two soil samples collected 
from the seepage pit borehole are summarized in Table 3.3.2-3.  MDLs for the SVOC soil 
analyses are presented in Table 3.3.2-4.  One SVOC was detected in the 22-foot-bgs sample 
and eight SVOCs were detected in the 27-foot-bgs sample.  These detected contaminants are 
probably the result of discharges to the seepage pit.   
 
 
PCBs 
 
Polychlorinated biphenyl (PCB) analytical results for the two soil samples collected from the 
seepage pit borehole are summarized in Table 3.3.2-5.  MDLs for the PCB soil analyses are 
presented in Table 3.3.2-6.  A low concentration of Aroclor-1254 was detected in the 27-foot-
bgs sample. 
 
 
HE Compounds 
 
High explosive (HE) compound analytical results for the two soil samples collected from the 
seepage pit borehole are summarized in Table 3.3.2-7.  MDLs for the HE soil analyses are 
presented in Table 3.3.2-8.  No HE compounds were detected in either soil sample collected.   
 
 
RCRA Metals and Hexavalent Chromium 
 
Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical 
results for the two soil samples collected from the seepage pit borehole are summarized in 
Table 3.3.2-9.  MDLs for the metals in soil analyses are presented in Table 3.3.2-10.  None of 
the metal concentrations detected in the samples exceed the corresponding NMED-approved 
background concentrations. 
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Table 3.3.2-1 
Summary of DSS Site 1052, Building 803 Seepage Pit 
Confirmatory Soil Sampling, VOC Analytical Results 

September 2002 
(Off-Site Laboratory) 

 

Sample Attributes 

VOCs  
(EPA Method 8260a) 

(µg/kg) 
Record 

Numberb ER Sample ID 
Sample 

Depth (ft) 2-Butanone 
605728 803-SP1-BH1-22-S 22 4.24 J (5.1) 
605728 803-SP1-BH1-27-S 27 5.23 

Quality Assurance/Quality Control Samples (µg/L) 
605728 829X-SP1-BH1-TBc NA ND (2.31) 
605728 829X-SP1-TBc NA ND (2.31) 

Note:  Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
cER sample ID reflects the final site for VOC samples included in this 
shipment.   
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration.   
ft = Foot (feet).   
ID = Identification.   
J ( ) = The reported value is greater than or equal to the MDL but is less 

than the practical quantitation limit, shown in parentheses.   
MDL = Method detection limit. 
µg/kg = Microgram(s) per kilogram.   
µg/L = Microgram(s) per liter.   
NA = Not applicable.   
ND ( ) = Not detected above the MDL, shown in parentheses.   
S = Soil sample. 
SP = Seepage pit. 
TB = Trip blank.   
VOC = Volatile organic compound.   
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Table 3.3.2-2 
Summary of DSS Site 1052, Building 803 Seepage Pit 

Confirmatory Soil Sampling, VOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 
 

Analyte 

EPA Method 8260a  
Detection Limit  

(µg/kg) 
Acetone 3.38–3.59 
Benzene 0.433–0.459 
Bromodichloromethane 0.471–0.5 
Bromoform 0.471–0.5 
Bromomethane 0.481–0.51 
2-Butanone 3.6–3.82 
Carbon disulfide 2.27–2.41 
Carbon tetrachloride 0.471–0.5 
Chlorobenzene 0.394–0.418 
Chloroethane 0.779–0.827 
Chloroform 0.5–0.531 
Chloromethane 0.356–0.378 
Dibromochloromethane 0.481–0.51 
1,1-Dichloroethane 0.452–0.48 
1,2-Dichloroethane 0.413–0.439 
1,1-Dichloroethene 0.481–0.51 
cis-1,2-Dichloroethene 0.452–0.48 
trans-1,2-Dichloroethene 0.51–0.541 
1,2-Dichloropropane 0.462–0.49 
cis-1,3-Dichloropropene 0.413–0.439 
trans-1,3-Dichloropropene 0.24–0.255 
Ethylbenzene 0.365–0.388 
2-Hexanone 3.63–3.85 
Methylene chloride 1.3–1.38 
4-Methyl-2-pentanone 3.88–4.11 
Styrene 0.375–0.398 
1,1,2,2-Tetrachloroethane 0.875–0.929 
Tetrachloroethene 0.365–0.388 
Toluene 0.327–0.347 
1,1,1-Trichloroethane 0.51–0.541 
1,1,2-Trichloroethane 0.519–0.551 
Trichloroethene 0.433–0.459 
Vinyl acetate 1.71–1.82 
Vinyl chloride 0.538–0.571 
Xylene 0.375–0.398 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
µg/kg = Microgram(s) per kilogram. 
VOC = Volatile organic compound. 
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Table 3.3.2-3 
Summary of DSS Site 1052, Building 803 Seepage Pit 
Confirmatory Soil Sampling, SVOC Analytical Results 

September 2002 
(Off-Site Laboratory) 

 
Sample Attributes SVOCs (EPA Method 8270a) (µg/kg) 

Record 
Numberb ER Sample ID 

Sample  
Depth (ft) 

Benzo(a) 
pyrene 

Benzo(b) 
fluoranthene 

Benzo(g,h,i) 
perylene 

Benzo(k) 
fluoranthene Chrysene Fluoranthene

Indeno(1,2,3-cd) 
pyrene Pyrene 

605728 803-SP1-BH1-22-S 22 ND (16.7) ND (16.7) ND (16.7) ND (16.7) ND (16.7) ND (16.7) ND (16.7) 143 J 
605728 803-SP1-BH1-27-S 27 105 32.3 J (33.3) 28.6 J (33.3) 42.9 38.1 37.2 175 166 J 

Note:  Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration.   
ft = Foot (feet).   
ID = Identification.   
J = Analytical result was qualified as an estimated value.   
J ( ) = The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses.   
MDL = Method detection limit.   
µg/kg = Microgram(s) per kilogram.   
ND ( ) = Not detected above the MDL, shown in parentheses.   
S = Soil sample. 
SP = Seepage pit. 
SVOC = Semivolatile organic compound.   
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Table 3.3.2-4 
Summary of DSS Site 1052, Building 803 Seepage Pit 
Confirmatory Soil Sampling, SVOC Analytical MDLs 

September 2002 
(Off-Site Laboratory) 

 

Analyte 

EPA Method 8270a  

Detection Limit  
(µg/kg) 

Acenaphthene 8 
Acenaphthylene 16.7 
Anthracene 16.7 
Benzo(a)anthracene 16.7 
Benzo(a)pyrene 16.7 
Benzo(b)fluoranthene 16.7 
Benzo(g,h,i)perylene 16.7 
Benzo(k)fluoranthene 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 
Diphenyl amine 22.3 
bis(2-Ethylhexyl) phthalate 30 
Fluoranthene 16.7 
Fluorene 4 
Hexachlorobenzene 20 
Hexachlorobutadiene 12.7 

Refer to footnotes at end of table. 
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Table 3.3.2-4 (Concluded) 
Summary of DSS Site 1052, Building 803 Seepage Pit 
Confirmatory Soil Sampling, SVOC Analytical MDLs 

September 2002 
(Off-Site Laboratory) 

 

Analyte 

EPA Method 8270a  

Detection Limit  
(µg/kg) 

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. 
µg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 



 

AL/12-04/WP/SNL04:R5620.DOC  840857.03.01  12/03/04 10:16 AM 3-12

Table 3.3.2-5 
Summary of DSS Site 1052, Building 803 Seepage Pit 

Confirmatory Soil Sampling, PCB Analytical Results 
September 2002 

(Off-Site Laboratory) 
 

Sample Attributes 

PCBs  
(EPA Method 8082a)  

(µg/kg) 
Record 

Numberb ER Sample ID 
Sample 

Depth (ft) Aroclor-1254 
605728 803-SP1-BH1-22-S 22 ND (0.5) 
605728 803-SP1-BH1-27-S 27 2.2 J (3.33) 

Note:  Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration.   
ft = Foot (feet).   
ID = Identification.   
J ( ) = The reported value is greater than or equal to the MDL but is less 

than the practical quantitation limit, shown in parentheses.   
MDL = Method detection limit. 
µg/kg = Microgram(s) per kilogram.   
ND ( ) = Not detected above the MDL, shown in parentheses.   
PCB = Polychlorinated biphenyl.   
S = Soil sample. 
SP = Seepage pit. 
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Table 3.3.2-6 
Summary of DSS Site 1052, Building 803 Seepage Pit 

Confirmatory Soil Sampling, PCB Analytical MDLs 
September 2002 

(Off-Site Laboratory) 
 

Analyte 

EPA Method 8082a  
Detection Limit  

(µg/kg) 
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. 
MDL = Method detection limit. 
µg/kg = Microgram(s) per kilogram.   
PCB = Polychlorinated biphenyl.   

 
 

Table 3.3.2-7 
Summary of DSS Site 1052, Building 803 Seepage Pit 

Confirmatory Soil Sampling, HE Compound Analytical Results 
September 2002 

(Off-Site Laboratory) 
 

Sample Attributes 
Record 

Numberb ER Sample ID 
Sample 

Depth (ft) 

HE  
(EPA Method 8330a) 

(µg/kg) 
605728 803-SP1-BH1-22-S 22 ND 
605728 803-SP1-BH1-27-S 27 ND 

aEPA November 1986.   
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration.   
ft = Foot (feet).   
HE = High explosive(s).   
ID = Identification.   
µg/kg = Microgram(s) per kilogram.   
ND = Not detected. 
S = Soil sample. 
SP = Seepage pit.   
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Table 3.3.2-8 
Summary of DSS Site 1052, Building 803 Seepage Pit 

Confirmatory Soil Sampling, HE Compound Analytical MDLs 
September 2002 

(Off-Site Laboratory) 
 

Analyte 

EPA Method 8330a  
Detection Limit  

(µg/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. 
µg/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 3.3.2-9 
Summary of DSS Site 1052, Building 803 Seepage Pit 
Confirmatory Soil Sampling, Metals Analytical Results 

September 2002 
(Off-Site Laboratory) 

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

Record 
Numberb ER Sample ID 

Sample 
Depth (ft) Arsenic Barium Cadmium Chromium Chromium (VI) Lead Mercury Selenium Silver 

605728 803-SP1-BH1-22-S 22 0.941 J 72.5 0.225 J (0.45) 7.71 J ND (0.0533) 2.62 J 0.00387 J 
(0.00992) 

ND (0.146) ND (0.0813)

605728 803-SP1-BH1-27-S 27 2.4 119 0.192 J (0.442) 9.12 J ND (0.0523) 5.94 J 0.00294 J 
(0.00936) 

0.18 J 
(0.442) 

ND (0.0798)

Background Concentration—North 
Supergroupc 

4.4 200 0.9 12.8 NC 11.2 <0.1 <1 <1 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
cDinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration.   
ft = Foot (feet).   
ID = Identification.   
J = Analytical result was qualified as an estimated value.   
J ( ) = The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses.   
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram.   
NC = Not calculated. 
ND ( ) = Not detected above the MDL, shown in parentheses.   
S = Soil sample. 
SP = Seepage pit. 
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Table 3.3.2-10 
Summary of DSS Site 1052, Building 803 Seepage Pit 
Confirmatory Soil Sampling, Metals Analytical MDLs 

September 2002 
(Off-Site Laboratory) 

 

Analyte 

EPA Methods 6000/7000/7196Aa 
Detection Limit  

(mg/kg) 
Arsenic 0.183–0.186 
Barium 0.059–0.0601 
Cadmium 0.0423–0.0431 
Chromium 0.143–0.145 
Chromium (VI) 0.0523–0.0533 
Lead 0.251–0.256 
Mercury 0.00092–0.000975 
Selenium 0.143–0.146 
Silver 0.0798–0.0813 

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

 
 
Total Cyanide 
 
Total cyanide analytical results for the two soil samples collected from the seepage pit borehole 
are summarized in Table 3.3.2-11.  MDLs for the cyanide soil analyses are presented in 
Table 3.3.2-12.  Cyanide was not detected in either sample collected.   
 
 
Radionuclides 
 
Analytical results for the gamma spectroscopy analysis of the two soil samples collected from 
the seepage pit borehole are summarized in Table 3.3.2-13.  Uranium-235 was detected at an 
activity above the NMED-approved background in the 22-foot-bgs sample.  All other activities 
were below the NMED-approved background levels.   
 
 
Gross Alpha/Beta Activity 
 
Gross alpha/beta activity analytical results for the two soil samples collected from the seepage 
pit borehole are summarized in Table 3.3.2-14.  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.   
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Table 3.3.2-11 
Summary of DSS Site 1052, Building 803 Seepage Pit 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
September 2002 

(Off-Site Laboratory) 
 

Sample Attributes 
Record 

Numberb ER Sample ID 
Sample 

Depth (ft) 

Total Cyanide  
(EPA Method 9012Aa) 

(mg/kg) 
605728 803-SP1-BH1-22-S 22 ND 
605728 803-SP1-BH1-27-S 27 ND 

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

 
 

Table 3.3.2-12 
Summary of DSS Site 1052, Building 803 Seepage Pit 

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 
September 2002 

(Off-Site Laboratory) 
 

Analyte 

EPA Method 9012Aa  
Detection Limit  

(mg/kg) 
Total Cyanide 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 3.3.2-13 
Summary of DSS Site 1052, Building 803 Seepage Pit 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
September 2002 

(On-Site Laboratory) 
 

Sample Attributes Activity (EPA Method 901.1a) (pCi/g) 
Cesium-137 Thorium-232 Uranium-235 Uranium-238 Record 

Numberb ER Sample ID 
Sample 

Depth (ft) Result Errorc Result Errorc Result Errorc Result Errorc 
605731 803-SP1-BH1-22-S 22 ND (0.0303) -- 0.742 0.366 0.238 0.16 ND (0.46) --  
605731 803-SP1-BH1-27-S 27 ND (0.0336) -- 0.737 0.358 0.125 0.172 ND (0.493) -- 
Background Activity—North Supergroupd 0.084 NA 1.54 NA 0.18 NA 1.3 NA 

Note:  Values in bold exceed background soil activities.   
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
cTwo standard deviations about the mean detected activity.   
dDinwiddie September 1997.  
BH = Borehole. 
DSS = Drain and Septic Systems. 
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.   
pCi/g = Picocurie(s) per gram.   
S = Soil sample. 
SP = Seepage pit. 
-- = Error not calculated for nondetect results.   
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Table 3.3.2-14 
Summary of DSS Site 1052, Building 803 Seepage Pit 

Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results 
September 2002 

(Off-Site Laboratory) 
 

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

Numberb ER Sample ID 
Sample 

Depth (ft) Result Errorc Result Errorc 

605728 803-SP1-BH1-22-S 22 13.7 3.12 20.7 1.45 
605728 803-SP1-BH1-27-S 27 9.85 2.91 20.6 1.48 

Background Activityd 17.4 NA 35.4 NA 
aEPA November 1986.   
bAnalysis request/chain-of-custody record. 
cTwo standard deviations about the mean detected activity.   
dMiller September 2003. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet).   
ID = Identification. 
NA = Not applicable. 
pCi/g = Picocurie(s) per gram.   
S = Soil sample. 
SP = Seepage pit. 
 
 
3.3.3 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, equipment blank 
(EB), and TB samples.  Typically, samples were shipped to the laboratory in batches of up to 
20 samples, so that any one shipment might contain samples from several sites.  Aqueous EB 
samples were collected at an approximate frequency of 1 per 20 site samples.  The EB samples 
were analyzed for the same analytical suite as the soil samples in that shipment.  The analytical 
results for the EB samples appear only 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 the TBs for DSS Site 1052 (Table 3.3.2-1). 
 
No duplicate or EB samples were collected at this site. 
 
All laboratory data were reviewed and verified/validated according to “Verification and Validation 
of Chemical and Radiochemical Data,” Technical Operating Procedure (TOP) 94-03, Rev. 0 
(SNL/NM July 1994) or SNL/NM ER Project “Data Validation Procedure for Chemical and 
Radiochemical Data,” Administrative Operating Procedure (AOP) 00-03 (SNL/NM December 
1999).  In addition, SNL/NM Department 7713 (Radiation Protection Sample Diagnostics 
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[RPSD] Laboratory) reviewed all gamma spectroscopy results according to “Laboratory Data 
Review Guidelines,” Procedure No. RPSD-02-11, Issue No. 2 (SNL/NM July 1996).  Annex B 
contains the data validation reports for the samples collected at this site.  The data are 
acceptable for use in this request for a determination of CAC without controls.   
 
 
3.4 Investigation 3—Active Soil-Vapor Sampling 
 
 
3.4.1 Active Soil-Vapor Sampling Methodology 
 
Active soil-vapor sampling typically involves directly pumping soil-vapor from the subsurface for 
analysis.  Vapor collection can be accomplished either by simple open-pipe systems analogous 
to groundwater monitoring wells screened in the interval of interest or through sophisticated 
“down hole” systems with individual inlet port and collection tube sets placed at multiple 
sampling depths.  Figure 3.4.1-1 shows a typical soil-vapor monitoring well completion.  The 
extracted soil-vapor can be analyzed immediately, collected on adsorbent media, or collected 
into special canisters for later laboratory analysis. 
 
 
3.4.2 Active Soil-Vapor Sampling Results 
 
In May 2003, as part of the DSS investigation, a Flexible Liner Underground Technologies 
(FLUTe™) soil-vapor monitoring well was installed at DSS Site 1052 (Figure 2.2.1-2).  This 
vapor well was 150 feet deep and had vapor sampling ports at depths of 5, 20, 70, 100, and 150 
feet bgs.  After installation, subsurface conditions were allowed to equilibrate for more than 
three months before the well was sampled on September 10, 2003.  Soil-vapor samples from 
each of the five sampling depths were collected in special canisters and sent to an off-site 
laboratory for analysis.  Total VOC soil-vapor concentrations ranged from a low of 66.4 parts per 
billion by volume (ppbv) in the 20-foot-bgs interval to a maximum of 169 ppbv in the 100-foot-
bgs sample.  The analytical results and data validation report for these samples are presented 
in Annex C.   
 
In accordance with previous agreements with the NMED (SNL/NM October 1999), because the 
total VOC concentration in the 150-foot-bgs sample from this well was less than 10 parts per 
million by volume, no additional soil-vapor sampling was required from this well and no 
additional soil-vapor or groundwater monitoring wells were required at this site by the NMED 
(Keiling December 2003).   
 
 
3.5 Site Sampling Data Gaps 
 
Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible COC releases.  There are no further data gaps regarding characterization of DSS 
Site 1052.   
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Figure 3.4.1-1 
A typical FLUTe™ soil-vapor monitoring well completion showing five individual vapor sampling 

tubes exiting the wellhead.  Each tube is connected to an individual, downhole soil-vapor 
sampling port on the side of the well.  The sample ports are at depths of 5 to 150 feet bgs. 
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4.0   CONCEPTUAL SITE MODEL  

The conceptual site model for DSS Site 1052, the Building 803 Seepage Pit, is based upon the 
COCs identified in the soil samples collected from beneath the seepage pit 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 1052 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals, hexavalent chromium, and radionuclides.  One VOC, eight SVOCs, and the PCB 
Aroclor-1254 were detected.  No HE compounds were detected in any of the soil samples 
collected at this site.  None of the eight RCRA metals were detected at concentrations above 
the approved maximum background concentrations for SNL/NM North Supergroup soils 
(Dinwiddie September 1997).  Hexavalent chromium and cyanide were not detected in these 
samples, but because they do not have quantified background screening concentrations, it is 
unknown whether these COCs exceed background.  When a metal concentration exceeded its 
maximum background screening value, it was considered further in the risk assessment 
process.  One of the four representative gamma spectroscopy radionuclides was detected at an 
activity exceeding the corresponding background level.  Finally, no gross alpha/beta activity was 
detected above the New Mexico-established background.   
 
 
4.2 Environmental Fate 
 
Potential COCs may have been released into the vadose zone via aqueous effluent discharged 
from the seepage pit.  Possible secondary release mechanisms include the uptake of COCs that 
may have been released into the soil beneath the seepage pit (Figure 4.2-1).  The depth to the 
regional groundwater aquifer at the site (approximately 552 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 1052. 
 
Table 4.2-1 summarizes the potential COCs for DSS Site 1052.  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 1052 is industrial (DOE et al. 
September 1995).   
 
The potential human receptors at the site are considered to be an industrial worker and 
resident.  The exposure routes for the receptors are dermal contact and ingestion/inhalation; 
however, these are realistic possibilities only if contaminated soil is excavated at the site.  The 
major exposure route modeled in the human health risk assessment is soil ingestion for COCs.  
The inhalation pathway is included because of the potential to inhale dust and volatiles.  The   
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Table 4.2-1 
Summary of Potential COCs for DSS Site 1052, Building 803 Seepage Pit 

 

COC Type 
Number of 
Samplesa 

COCs Detected or 
with Concentrations 

Greater than 
Background or 
Nonquantified 
Background 

Maximum 
Background 
Limit/North 

Supergroupb 
(mg/kg) 

Maximum 
Concentrationc 
(All Samples) 

(mg/kg) 

Average 
Concentrationd 

(mg/kg) 

Number of Samples 
Where COCs 

Detected or with 
Concentrations 

Greater than 
Background or 
Nonquantified 
Backgrounde 

VOCs 2 2-Butanone NA 0.0052 0.0047 2 
2 Benzo(a)pyrene NA 0.105 0.0567 1 
2 Benzo(b)fluoranthene NA 0.0323 J 0.0203 1 
2 Benzo(g,h,i)perylene NA 0.0286 J 0.0185 1 
2 Benzo(k)fluoranthene NA 0.0429 0.0256 1 
2 Chrysene NA 0.0381 0.0232 1 
2 Fluoranthene NA 0.0372 0.0228 1 
2 Indeno(1,2,3-

cd)pyrene 
NA 0.175 0.0917 1 

SVOCs 

2 Pyrene NA 0.166 J 0.154 2 
PCBs 2 Aroclor-1254 NA 0.0022 J 0.0012 1 
HE Compounds 2 None NA NA NA None 
RCRA Metals 2 None NA NA NA None 
Hexavalent Chromium 2 None NC NA NA None 
Cyanide 2 None NC NA NA None 

Gamma Spectroscopy 2 Uranium-235 0.18 0.238 NCf 1 
Gross Alpha 2 None NA NA NA None 

Radionuclides 
(pCi/g) 

Gross Beta 2 None NA NA NA None 

aNumber of samples includes duplicates and splits. 
bDinwiddie September 1997.   
cMaximum concentration is either the maximum amount detected, or for radionuclides, the greater of either the maximum detection or the maximum MDA above 
background. 
dAverage concentration includes all samples except blanks.  The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetect 
results, divided by the number of samples.  
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. 
DSS = Drain and Septic Systems. 
HE = High explosive(s). 
J = Analytical result was qualified as an estimated value. 
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Table 4.2-1 (Concluded) 
Summary of Potential COCs for DSS Site 1052, Building 803 Seepage Pit 

 
MDA = Minimum detectable activity. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
NC = Not calculated. 
PCB = Polychlorinated biphenyl. 
pCi/g = Picocurie(s) per gram. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 



 

AL/12-04/WP/SNL04:R5620.DOC  840857.03.01  12/03/04 10:16 AM 4-7

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 1052. 
 
 
4.3 Site Assessment 
 
Site assessment at DSS Site 1052 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 1052 in more detail.   
 
 
4.3.1 Summary 
 
The site assessment concluded that DSS Site 1052 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 1052.  
This section summarizes the results. 
 
 
4.3.2.1 Human Health 
 
DSS Site 1052 has been recommended for an industrial land-use scenario (DOE et al. 
September 1995).  Because VOCs, SVOCs, PCBs, hexavalent chromium, cyanide, and 
uranium-235 were detected, are present above background, or do not have quantified 
background values, 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 1052 is 0.00 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 1052 COCs is 7E-7 for an industrial land-use scenario.  NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi January 2001); thus the 
excess cancer risk for this site is below the suggested acceptable risk value.  The estimated 
incremental excess cancer risk is 7.34E-7.  Both the incremental HI and excess cancer risk are 
below NMED guidelines.   
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The HI calculated for the COCs at DSS Site 1052 is 0.00 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 COC risk (without rounding), is 0.00.  The excess cancer risk for DSS 
Site 1052 COCs is 2E-6 for a residential land-use scenario.  NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi January 2001); thus the 
excess cancer risk for this site is below the suggested acceptable risk value.  The excess 
incremental cancer risk is 2.49E-6.  Both the incremental HI and incremental excess cancer risk 
are below NMED guidelines.   
 
For the radiological COCs, one of the constituents had a reported 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 8.3E-3 millirem (mrem)/year (yr) for the industrial land-
use scenario.  This value is much lower than the EPA’s numerical guidance of 15 mrem/yr (EPA 
1997a).  The corresponding estimated incremental excess cancer risk value is 7.0E-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 2.1E-2 mrem/yr with an 
associated estimated incremental excess cancer risk of 2.1E-7.  The guideline for this scenario 
is 75 mrem/yr (SNL/NM February 1998).  Therefore, DSS Site 1052 is eligible for unrestricted 
radiological release.   
 
The incremental nonradiological 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 1052, Building 803 Seepage Pit Carcinogens 
 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 7.34E-7 7.0E-8 8.0E-7 
Residential  2.49E-6 2.1E-7 2.7E-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, 
Sections IV, VII.2, and VII.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, 
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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 1052 are located at depths 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 1052 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 1052, a baseline ecological risk assessment is not 
required for the site. 
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5.0   RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE  
WITHOUT CONTROLS DETERMINATION 

5.1 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 1052 for the 
following reasons: 
 

• The soil has been sampled for all potential COCs. 
 

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

 
• None of the COCs warrant ecological concern because no complete pathways 

exist at the site. 
 
 
5.2 Criterion 
 
Based upon the evidence provided in Section 5.1, a determination of CAC without controls 
(NMED April 2004) is recommended for DSS Site 1052.  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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Analytical Results 
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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 custody 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. 

fflY.~ 
JayW. Hodny, Ph.D. 
Associate 
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REPORT DATE: June 6, 2002 

SITE INFORMATION 

Site Reference: Non-ER Drain & Septic, Kirtland AFB, NM 
Customer Purchase Order Number: 28518 

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; 511,6/2002 
# Modules Installed: 135 
Field work performed by: Sandia National Laboratories 

Retrieval date(s): 5/8,9,10,14,15,16,2112002 
# Modules Retrieved: 131 
# Modules Lost in Field: 4 
# Modules Not Returned: 1 

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

Date/Time Received by Gore: 5117/2002 @ 2 :00 PM; 5/24/2002@1 :30PM By: MM 
Chain of Custody Form attached: ' -V 
Chain 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 field. 
Module #179231 was not returned. 
Modules #179230, 232, and -233 were returned unused. 

GORE-SORBER is a registered trademark and service mark ofW. 1. Gore & Associates 
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ANALYTICAL PROCEDURES 

W.L. Gore & Associates' Screening Module Laboratory operates under the guidellnes of its Quality 
Assurance Manual, Operating Procedures and Methods. The quahty 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 thermal desorption units. Sample preparation simply involves cutting the tip off 
the bottom of the sample module and transferring one or more exposed sorbent containers (sorbers, each 
containing 40mg of a suitable granular adsorbent) to a thermal 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 QuaJity Assurance: 
The analytical method employed is a modified EPA method 8260/8270. Before each run sequence, two 
instrument blanks, a sorber containing 5 Ilg BFB (Bromofluorobenzene), 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 
50llg 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 10llg per target compound, is analyzed after every ten samples andlor 
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 data have been archived. Any replicate sorbers not used in the initial analysis will be discarded 
fifteen (15) days from the date of analysis. 

Laboratory analysis: thennal desorption, gas chromatography, mass selective detection 
Instrument ID: # 2 Chemist: JW 
Compounds/mixtures requested: Gore Standard VOC/SVOC Target Compounds (AI) 
Deviations from Standard Method: None 
Comments: Soil 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·SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
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DATA TABULATION 

# CONTOUR MAPS ENCLOSED: No contour maps were generated. 

NOTE: All data values presented in Appendix A represent masses of compound(s) desorbed from the GORE-SORBER 
Screening Modules received and analyzed by W.L. Gore & Associates, Inc., as identified in the Chain of Custody 
(Appendix A). The measurement traceability and instrument performance are reproducible and accurate for the 
measurement process documented. Semi-quantitation of the compound mass is based on either a single-level (QA Level 
1) or three-level (QA Level 2) standard calibration. 

General Comments: 
• This survey reports soil 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 soil gas masses reported 
on the modules compare favorably 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 an 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). 

• QAJQC trip blank modules were' provided to document potential exposures that were not 
part of the soil gas signal of interest (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 registered trademark and service mark ofW. L. Gore & Associates 
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• Umesolved peak envelopes (UPEs) are represented as a series of compound peaks clustered 
together around a central gas chromatograph elution time in the total ion chromatogram. 
Typically, UPEs are indicative of complex fluid mixtures that are present in the subsurface. 
UPEs observed early in the chromatogram are considered to indicate the presence of more 
volatile fluids, while UPEs observed later 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 chromatograms (TICs) are included in Appendix A. The six-digit serial 

number of each module is incorporated into the TIC 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 field-installed 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 locatjons; therefore no contour 
mapping was perfonned. Larger and more comprehensive soil gas surveys may be 
warranted at the individual sites where elevated soil gas levels were observed. 

GORE-SORBER is a registered trademark and service mark of W. 1. Gore & Associates 
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KEY TO DATA TABLE 
Non-ER Drain & Septic, Kirtland AFB, NM 

micrograms (per sorber), reported for compounds 
method detection limit 
below detection limit 
non-detect 

combined masses of benzene, toluene, ethylbenzene and total xylenes 
(Gasoline Range Aromatics) 
benzene 
toluene 
ethylbenzene 
m-, p-xylene 
o-xylene 
combined masses of un de cane, tridecane, and pentadecane (Cll+C13+CI5) 
(Diesel Range Alkanes) 
undecane 
tridecane 
pentadecane 
combined masses of 1,3 ,5-trimethylbenzene and 1,2,4-trimethylbenzene 
1,3,5-trimethylbenzene 
1,2,4-trimethylbenzene 
cis- & trans-l ,2-dichloroethene 
trans-I,2-dichloroethene 
cis-I,2-dichloroethene 
combined masses of naphthalene and 2-methyl naphthalene 
naphthalene 
2-methyl naphthalene 
methyl t-butyl ether 
I,I-dichloroethane 
chloroform 

1; 1, I-trichloroethane 
1,2-dichloroethane 
carbon tetrachloride 

trichloroethene 
octane 
tetrachloroethene 
chlorobenzene 
1,4-dichlorobenzene 

unexposed trip blanks, travels with the exposed modules 
QAlQC module, documents analytical conditions during analysis 

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
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GORE-SORBER® Screening Survey' Chain of Custody 

For W.L. Gore & Associates use only 
Production Order:# --1.1ll09:zJ6c1.l011.01.42-.l.S _______ _ 

\6DRE;iIj 
c;,o,,~~~, W. L. Gore & Associates, Inc., Survey Products Group 

]00 Chesapeake Boulevard. ElklOn, Maryland 2]92] • Tel: (410) 392-7600. Fax (410) 506-4780 

instructions: CuslOmer must c shaded cells 
Customer Name: SANDIA NA 110NAL LABS 

Address: ACCOUNTS PAY ABLE MS0154 

P.O.BOX 5130 

ALBUQUERQUENM 87185 U.S.A. 

Phone: 505-284-3303 

FAX: ____ ~~~o __ ~-_-~~~~~1~-_? __ b_'~~ ________ __ 
Serial :# of Modules Shipped 

Prepared By: 

Verified By: 

Relf.iev.a1;PerfoTmedBy.: 
Name (please print): &L-!S~/2....'( 0. Ul rJ rAN4 
CompanylAffiliation:} S/'-J'-/,!V 1'-'\ 

Retrieval Starl Date and Time: 

Retrieval·Complete . and. 

Relinquished By --"'------'1'------

Affiliation: W.L. Gore 

"Q.el i nqu is hed B y ---''''''-'''....><.I..>4A4I.6G'''~'-'tI-'-'''-''''''"'Jf-

By----____________ _ 

I 

Site Name 
------~--~----~--~------------

Site Address: ffiVL 2N17AFB. NM 
~\ (2. LAM b 

Project Manager: MIKE SANDERS 
Customer Project No . .;....: _____________ __ 

CustomerP.O.#: 28518 ------- Quote #: _2_1..;;,.19;...4.-6'---__ 

:# of Modules for Installation ~ # of Trip Blanks _7_ 

Pieces 

.-# 

lnsta1lation Method(s) (circle those that tlppJy): 

Slide H 

Total Modules Retrieved· ________ _ Pieces 

Pieces 

Pieces 

Total Modules Lost in Field: 

Total Unused Modules Returned: 

AM .PM 

AM PM 

Received By..;--~!-p---~l<n.L~~- Date 

Affi1iation·:---=:"'::~L!....:.~-io::..~---13- ~- t>2 
Date 

Time 

Time 

GORE-SORBER ® Screening Survey is a regislered service mark ojW.L Gore &Associales, lnc. FORM8R.8 
1/08101 





GORE-SORBER® Screening Survey Chain of Custody 

For W.L. Gore & Associates use only 
Production Order # -->.1 .... 09-"'6 ..... 0.u..O .... 2-L5 _______ _ -\6DRE}f 

v"W:.,~=k>g~' W. L. Gore & Associates, Inc., Survey Products Group 
100 CheJapeake Boulevard. Elk/on, Maryland 21921 • Tel: (410) 392-7600. Fax (410) 506-4780 

Inslruczions: CUSlOmer mUSl c ele ALL shaded cells 
Customer Name: SANDIA NATIONAL LABS 

Address: ACCOUNTS PAY ABLE MS0154 

P.O.BOX 5130 

ALBUQUERQUE NM 87185 U.S.A. 

Phone: 505-284-3303 

FAX: ____ ~~~o~~_-_~~~~1~ __ 2 __ b_I~~~ ______ __ 

Serial # of Modules Shipped 

# 

Prepared By: 

·Verified By: 

)nsiallntion . By: 

Name (please print): C 
~~~-~=---~~~----

lnstall 

lnstallation Complete 

Retrieval Performed By: 
Name (please print): &-t t-ISs:t'2-'/ 0. UI,.J rAN/.{ 
Company/Affiliation: 1 S;,/\J l.)/U ,...,..... 
Retrieval I 

Time 
(1: UJ 

Site Name: NON-ER DUAIN+ SEPTIC 

Site Address: ffiVL 2N&AFB. NM 
\c:.\ (2J LA,...JD 

Project Manager: MIKE SANDERS 

Customer Project No.: ---------------------------Customer P.O. #: 28518 
~;;..;;...;;~-----

Quote #: .,;;;2..;;..11;;,.;9....;4..;;..6 __ _ 

# of Modules fQr lnstallation ~ # of Trip Blanks 7 

Pieces 

.# 

lnstallation Method(s) (circle those that apply): 

Slide Hammer Hammer Drill 
Other: C;G;??~L3e. 

Total Modules 

Total Modules Lost in Field: 

Total Unused Modules Returned: 

Received 

Affiliation 

Auger 

Time 

Date Time 

elinquished By ----_____ _ Date Time Received 

GORE·SORBER ® Screening SU1'vey is a regis/ered Sel"vice mark of W.L. Gore & Associales, lnc. FORM8R.8 
1/08101 



GORE~SORBER® Screening SurveJ SlTE NAME & LOCA T10N 

IJ1stallation and Retrieva'} Log 

I ~:0---L-0f _4_. 

EVIDENCE OF LJQUlD 
HYDROCARBONS (LPH) MODULElN 

LINE MODULE # JNSTAllA110N RETRIEVAL or WATER 

# DATEfTIME DATEmME }-!YDROCARBON ODOR (check one) 

(Check as llppro/J1wte) 

LPH ODOR NONE YES NO 
179087 -i/-z.-;/(J2 oB,S- i(]5-0r-DLI?KaO v 

2. 179088 I 't:J~ Z'Z- t 
( 

3_ 179089 ~~150 r 
4 179690 o'ijc..jo 
5_. 17909) if OA~2-' ·,V ,\, / 

[ 6. 179092 O'1C;;2- \ ~ ~?8 J/ 
7. 179093 (OVD 

8. 179094 ( D{t:> 

9 179095 (01$1 \,/ / '\v 
10. 179096 /!<;S' a ( , ClO 

11. 179097 J /'5' I 
12. 179098 lisi 
13 179099 17/f( 
14 179100 T7-~4 
15. 179101 (~., 'V 

179102 IYf? &'1.:2 Gl' 
~ ./ 179103 1'5~ 

• ]8 179104 /4i)--.::r 
19. 179105 r 143 \ 
20. 179]06 'V /44D ~/ \' / 

21 )79107 '47i4/t;t.. 0'&-4-'6 i 5- 1:QZ- jJ ni'l 
22. 1'79)08 I~s 
23. 179109 r)'1oo 
24. 179110 D'1DI 
25. 1791 ]] 0016 
26, 179112 , cY13b. V ~ 
27 179] 13 ~J'2S'Jo2 /1710' 5-ID,02 oB/2-
28 179114 I 07S"'f 
29. 179! 15 Deev 
30. 179116 D(JID 
31 179117 ()01 (j; '-J / 0 ql7 
32 179118 hq/s 5- liJ - DZ 0 'i'l-5 

33. 179119 ()'/2-Z--
34. 179120 (fjsl 
35. 179121 d11-Z 
36. 179122 0947 
37. 179123 O"t5~ .---, V f 0 01.-
38. 179124 . IOU ~ yO--'il"V.ro 13 

:J\. 1. 179125 (D43 I 

140. 179126 ID~1.-
• 41. 

179127 /I{)3 '\j / f{Jl{1 
42. 179128 \ J4w s- '(O-Il) t~ .~. 

GORE-SORBER ® Screening Survey is Q regisleTcd Je1"ice mark ofW.I- Gore & Associates. In,. 

, 

COMMENTS 

~c>li8~~- C-; -,5 
6$ ·3 
65· 2... 
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~ 0-4 

IltlS'2i903 - GS - L , 
·-4 
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\ V -2: 
I.t03o/~7- ~~ 
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-2. 
.\ -I 

(D'8z/c.tz~- .-4 

-I 
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l 

,; ~ 

/029. ~~.f>.. / 
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3 

I :t 
I/o~/'t;O/-\ I ~ 

FORM29Rl. 
6/13101 
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• 
DATE 

ANALYZED 

5/20/2002 
5/20/2002 
5/20/2002 
5/20/2002 
5/20/2002 
5/20/2002 
5/20/2002 
5/20/2002 
5/20/2002 
5/20/2002 
5/20/2002 
5/20/2002 
5/20/2002 
5/20/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002_,--

5/30/2002 
Page: 1 of 12 

SAMPLE 
NAME BTEX, ug BENZ, ug 
MDL- 0.03 

179087 0.03 nd 
179088 nd nd 
179089 . nd nd 
179090 0.02 nd 
179091 0.13 nd 
179092 nd nd 
179093 0.00 nd 
179094 0.00 nd 
179095 nd nd 
179096 nd nd 
179097 0.05 nd 
179098 0.02 nd 
179099 nd nd 
179100 nd nd 
179101 0.06 nd 
179102 0.01 nd 
179103 0.44 nd 
179104 0.01 nd 
179105 nd nd 
179106 0.03 nd 
179107 0.09 nd 
179108 0.06 nd 
179109 0.02 nd 
179110 0.00 nd 
179111 nd nd 
179112 0.04 nd 
179113 0.02 nd 
179114 nd nd 
179115 0.02 nd 
179116 nd nd 
179117 0.09 nd 
179118 0.16 nd 
179119 0.08 nd 
179120 0.33 nd 
179121 0.07 0.05 
179122 nd nd 
179123 nd nd 
179124 0.10 nd 

GORE SORBER SCREEN.SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs/SVOCs (A 1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX - PRODUCTION ORDER #10960025 

TOl, ug EtBENZ, ug mpXYL, ug oXYL, l!g C11, C13, &C15, ug UNDEC, ug 
0.02 0.01 0.01 0.01 

nd bdl 0.01 0.02 0.51 
nd nd nd nd 0.53 
nd nd nd nd 0.35 
nd nd 0.02 nd 0.94 

0.06 nd 0.05 0.02 0.12 
nd nd nd nd 0.22 
nd nd bdl nd 0.33 
bdl nd nd nd 0.41 
nd nd nd nd 0.45 
nd nd nd nd 0.44 
nd nd 0.03 0.02 0.60 
nd nd 0.02 nd 0.80 
nd nd nd nd 0.63 
nd nd nd nd 0.24 

0.04 nd 0.02 nd 1.66 
nd nd 0.01 nd 0.45 

0.19 0.04 0.17 0.04 1.04 
nd nd 0.01 nd 0.39 
nd nd nd nd 0.08 

0.03 bdl nd nd 0.48 
0.07 nd 0.02 nd 0.30 
0.04 nd 0.02 bdl 0.04 

nd nd 0.02 nd 0.00 
bdl nd nd nd 0.03 
nd nd nd nd 0.07 

0.03 nd 0.01 nd 0.02 
0.02 nd nd nd 0.02 

nd nd nd nd 0.09 
nd nd 0.02 nd 0.09 
nd nd nd nd 0.05 

0.07 nd 0.03 nd 1.21 
0.11 nd 0.05 nd 0.05 
0.06 nd 0.01 nd 0.06 
0.21 nd 0.09 0.03 0.12 

nd nd 0.02 nd 0.05 
nd nd nd nd 0.05 
nd nd nd nd 0.00 

0.08 nd 0.02 nd 0.05 

No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdl. 

0.02 
0.04 
0.03 
0.04 
0.06 
0.03 
0.04 
0.04 
0.03 
0.05 
0.06 
0.04 
0.04 
0.05 
0.04 
0.11 
0.04 
0.11 
0.04 
0.04 
0.03 
0.09 
0.03 

bdl 
0.03 
0.04 
0.02 
0.02 
0.04 
0.03 
0.03 
0.05 
0.05 
0.04 
0.07 
0.04 
0.03 

bdl 
0.04 

" 
TRIDEC, ug PENTADEC, ug TMBs, ug 

0.01 0.02 I 

0.02 0.45 0.061 
0.02 0.48 0.00 
0.02 0.29 0.001 
0.03 0.85 0.04 
0.04 0.05 0.03 
0.01 0.17 O.ooi 
0.01 0.28 nd 
0.01 0.37 nd 
0.06 0.34 0.00 
0.05 0.33 0.06 
0.02 0.53 0.03 
0.02 0.74 0.00 
0.01 0.57 0.00 
0.03 0;18 nd 
0.21 1.33 0.00 
0.03 0.38 0.00 
0.05 0.89 0.04 
0.01 0.34 0.00 
0.02 0.03 0.00 
0.03 0.43 0.00 
0.12 0.10 0.04 
0.01 bdl 0.00 

bdl bdl 0.00 
bdl bdl 0.00 

0.01 0.02 0.00 
bdl bdl 0.00 
bdl bdl 0.00 

0.02 0.03 0.00 
0.03 0.03 0.00 
0.02 bdl nd 
0.32 0.85 0.00 

bdl bdl 0.00 
0.02 bdl 0.00 
0.03 0.02 0.00 
0.02 bdl 0.00 
0.01 bdl nd 

nd bdl nd 
0.01 bdl ndl 

CCT_CCXrpt 
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• 
SAMPLE 

NAME 
MDL= 

179087 
179088 
179089 
179090 
179091 
179092 
179093 
179094 
179095 
179096 
179097 
179098 
179099 
179100 
179101 
179102 
179103 
179104 
179105 
179106 
179107 
179108 
179109 
179110 
179111 
179112 
179113 
179114 
179115 
179116 
179117 
179118 
179119 
179120 
179121 
179122 
179123 
179124 

5/30/2002 
Page: 5 of 12 

124TMB, ug 135TMB, ug ct12DCE, ug 
0.03 0.02 
0.06 bdl nd 

bdl bdl nd 
bdl bdl nd 

0.04 bdl nd 
0.03 bdl nd 

bdl nd nd 
nd nd nd 
nd nd nd 
bdl nd nd 

0.06 bdl nd 
0,03 bdl nd 

bdl nd nd 
bdl nd nd 
nd nd nd 
bdl bdl nd 
bdl nd nd 

0.04 bdl nd 
bdl nd nd 
bdl nd nd 
bdl bdl nd 

0.04 bdl nd 
bdl bdl nd 
bdl nd nd 
bdl nd nd 
bdl nd nd 
bdl bdl nd 
bdl nd nd 
bdl bdl nd 
bdl nd nd 
nd nd nd 
bdl nd nd 
bdl nd nd 
bdl bdl nd 
bdl bdl nd 
bdl bdl nd 
nd nd nd 
nd nd nd 
nd nd nd 

• GORE SORBER SCREENING SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs/SVOCs (A 1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX - PRODUCTION ORDER #10960025 

t12DCE, ug c12DCE, ug NAPH&2-MN, ug NAPH, ug 2MeNAPH, ug 
0.14 0.03 0.01 0.02 

nd nd 0.11 0.06 0.05 
nd nd 0.02 0.02 bdl 
nd nd 0.04 0.02 0.02 
nd nd 0.15 0.10 0.05 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd nd nd nd 
nd nd nd nd nd 
nd nd 0.00 nd bdl 
nd nd 0.56 0.34 0.23 
nd nd 0.04 0.02 0.02 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd 0.10 0,04 0.06 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.09 0.D7 0.02 
nd nd 0.00 nd bdl 
nd nd 0,01 0,01 bdl 
nd nd 0.02 0.02 bdl 
nd nd 0,00 nd bdl 
nd nd 0.03 nd 0.03 
nd nd 0.00 nd bdl 
nd nd 0,02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd nd nd nd 
nd nd 0.00 nd bdl 
nd nd 0,00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0,02 0,02 bdl 
nd nd 0.00 nd bdl 
nd nd nd nd nd 
nd nd 0.00 nd bdl 

No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdL 

• 
MTBE, ug 11DCA, ug 111TCA, ug 12DCA, ug 

0.04 0.04 0.02 0.02 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd ' nd 0.03 nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd 0.03 nd 
nd nd bdl nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 

CCT_CCXrpt 
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• 
SAMPLE 

NAME 
MDL-

179087 
179088 
179089 
179090 
179091 
179092 
179093 
179094 
179095 
179096 
179097 
179098 
179099 
179100 
179101 
179102 
179103 
179104 
179105 
179106 
179107 
179108 
179109 
179110 
179111 
179112 
179113 
179114 
179115 
179116 
179117 
179118 
179119 
179120 
179121 
179122 
179123 
179124 

5/30/2002 
Page: 9 of 12 

TCE, ug OCT, ug 
0.02 0.02 
0.78 nd 
0.22 nd 
0.21 nd 
0.13 nd 
0.09 0.20 

nd nd 
nd nd 

0.09 nd 
nd nd 

0.05 nd 
bdl nd 
bdl nd 

0.04 nd 
0.12 nd 
0.04 nd 

nd nd 
nd 0.18 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 

0.14 nd 
2.52 .0.07 
0.30 nd 
0.43 nd 
2.71 nd 
1.74 nd 
2.50 nd 
7.82 0.13 

11.48 nd 
4.17 nd 

14.22 nd 
bdl 0.09 

PCE, ug 14DCB, ug 
0.01 0.01 
0.03 0.02 
0.02 nd 
0.03 nd 
0.02 nd 
0.04 bdl 
0.23 nd 
0.03 nd 
0.33 nd 
0.63 nd 
0.41 nd 
0.56 nd 
0.24 nd 
0.40 nd 
0.22 nd 
0.14 nd 
0.05 nd 
0.03 nd 

nd nd 
0.01 nd 
0.05 nd 
0.06 nd 
0.02 nd 
0.02 nd 
0.02 nd 
0.03 nd 

nd nd 
0.03 nd 
0.09 nd 
0.06 nd 
0.02 nd 
0.10 nd 
0.33 nd 
0.88 nd 
0.39 nd 
0.31 nd 
0.06 nd 
0.24 nd 
1.72 nd 

GORE SORBER SCREE. SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs/SVOCs (A 1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX - PRODUCTION ORDER #10960025 

CHCI3, ug CCI4, ug CIBENZ, ug 
0.03 0.03 0.01 

bdl nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
r.ld nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
rid nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd bdl nd 
nd nd nd 
nd nd nd 

No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdl. 

• 

CCT_CCXrpt 
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DSS Site 1052 

Soil Sample Data Validation Results 
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RECORDS CENTER CODE: ERl1295/DSS/DA T 

SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: DSS Soil Sampling PROJ ECTITAS K: 7223 02.03.02 

ORGIMS/CFO#: 6133/1089/CF032-03 SNL TASK LEADER: ..;;;C.:;.:oll;;:.:in~s ______ _ 

SMO PROJECT LEAD: ..;.;H.:;.:erre=ra:..-.-_____ _ SAMPLE SHIP DATE: ...;;;.;912=5=12;;.;;;0=02=--___ _ 

ARCOC 

605728 

605729 

LAB 
GEL 

GEL 

LABID 

67794A 

677948 

PRELIM DATE FINAL DATE 

10/2412002 

1012412002 

. NAME " 

EDD 
EDD ONQ BY 

DATE 

JAC 

JAC 

CORRECTIONS REQUESTEDIRECEIVED: I k). 20S2 &.NaR.JQ- )-~~L...t---::.=--
PROBLEM #: --:.5:::.3~O;;;...b::::--___ _ 

REVIEW COMPLETED BY/DATE: W, e~c....Uu -...L.4-+-,--"~.L..C;;IIo~ 
FINAL TRANSMITTED TO/DATE: .~C) ~ QJ)Dr=-
SENT TO VALIDATION BY/DATE: __ _~ 

'RUSH VALIDATION REQUIRED EST_ TAT: I 
VALIDATION COMPLETED BY/DATE: _----::-_--'-'0--.-__ _ 

TO ERDMS OR RECORDS CENTER BY/DATE: _----::~::.;;;;. ;;;;;;1q",~...::Co=t\~Y\.Jo.--_ 

COMMENTS: ________________________ _ 
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Attachment 6 
Page 1 of 1 

CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY l'IIII"...Lof ~ 

8a\chNo. If! fA- SMOU3e ARICOC '.5728 
Oapt. No.JMa1 Slop: 8135110IIII Dele SamplaS Shipped: q-l..l.-- oz ProjedITask No.: _ 3~.02.03·~_ tU WBteClllll'adarlution 
PIq.t1fT_~ MIke Sanders C8rT1erlWIIybiI No. 1"::3 g Jr l( SMO Auhlri:zal!on~_~ S"...:; -Send ~ report 10: 
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OFF·SITE LABORATORY 
Analysis Request And Chain Of Custody (Continuation) 



Attachment 6 
Page 1 of 1 

CONTRACT LABORATORY 
In\emal lab ANALYSIS REQUEST AND CHAIN OF CUSTODY P.~..Lol.!.. 

Balch No. #IA- SMOUse ARlCOC 1"101729 
Oepl HoJMaH SIllp: 613511009 oale sampleS SNpJwd: ~ - 'Z.:r -p ~ ProJdTask No.: . J223.~~3.02~ '0 WMIe CI\.-.ctarizatlon 
Pnljad(Task """agar: Mile Sandera can1enWayNI No. I '3 'if f/' 'i SMO Au!hllrizalion: ~~ ~ ~ -Send pnI~ report 10: 

P.q.d. Name: DSS dU'llplng Lab C<rbct: EdiII Ken, 1IQ3.056.817"1 ConIract':_PO 21671 ....... ./ 

~ CoIolcr Cod.: ER/1211OOSSIOAT Uob OesIInation: GEl. ~ ~ ~ @~ by coe No.:. 
€R09O .sNO ~ P8m PuilunlI505-844-3185 IT" 61 J Va/ldMlon R.quired I~boot Ref. No; 

SII\IIce Order No. CF~'J Send R8pOfI to SilO: Wandy PaiI!llClelS05.&44-3132 13 ~ tJI/fI(.. Bill To~ NIIlorwt ~ (Aa::cunb PlIya!lIe) 

location TIM:hAiW lilt 
Reference LOY available at SMO} .~~~1:/1.. 

~ P.O.b5BOOMSOl54 

~915-822 Room ~,N .. 871arHll54 

lOR Sample 10 or PInp ERSiIe DateIllrne(hr) s.mpIe ConII!iner P....erv- CoheIon s PwalMler .. Melhod lab Sample 
SamrAe No.-Fractlon SIImpla Locaion Deleil OepIiI(IIt No. CoIledaci Matrix Typ& Volume aIMt MMhod Type ~d 10 

059912-001 915-922I1003-SP1-BH1-~'J -S e:?7' IJDr-J ~...,. '~/"§!:fli s AS ",OZ 4c G SA VOC(8260B} ,,9-, 
05991~OO1 91~1003-SP1-BH1- .3'..J-S . -r~' If' r-A:15 s AS -4oz oW G SA O~ 
059912-002 915·92211003-SP1-BH1- #t 7-S .27' a8*/o s AG 500nI 4c G SA see beloW for parameter l~ 

• I 059913-002 915-Q22J1003-SP1-8H1-fl-S 3:J' Ot3~ 5 AG 50Dm 4c G SA see below for~lIr .ZoO 
0S9914-001 915-922I1003-SP2-BH1- .:t t.o$ .2/.. • Ilor;, s AS -4oz 4c G SA VOC1826OB) 10 

.. , 059915-001 915-92211003-SP2-BH1· 3/ -s ~/' II?CJ s AS 40z .. c G SA IVOC<8260B) I , 

05'991 .. -002 915-922I1003-SP2-BH1- -11.. 0$ ..1.L,.' 11 ().r; S AG 500mI 4c G SA. S88 below for parameter ~l 
059915-002 915-92211003-SP2-BH1- 3/0$ ~t" 1I ~5 s AG SOOni oW G SA. S88 beloW for Zz. 
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Simple FlndlnlJ8 Summary 

SIW: DSS soIlsampltng ARCOC: 605728. 805729 Data: Organic, inorganIC and Radiochemistry - -. 
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105~~04 829X1276-SP1-EB P2 R,P2 

105;926-006 829X1276-SP1-EB UJ,HT 

105;9260007 829X127SSP1-EB J, B 

KlsQ903.002 67101103<!-SP1-BH1·14-5 J J J J W,K1. 

05l1904-002 671D11034-SP1-BH1-19-S 333UJ,B J J 

.;;.;. .;. •• ..;;.;. 803I10G2-sP1-BH1-22-5 J 333UJ,B 
,<, J " J J 

.- 803I1052.sPf-BH1·27-5 J 333UJ,B J J,B3 J J 

1059907-002 829X127SSP1-BH1-SS All 00 
333UJ,B 

All 00 
J J 

Alice 

1059908-002 829X1276-SP1-BH1·13-S accepI1Ince 333UJ,B acceptance J,B3 J J J accepIInoe 
criteria were criIerIa wen! criIer1a wen! 

1o!5~10-002 829X127SSP1-BH1-8-DlI met Noct.llwMl 333UJ,B mel No d8Ia will J J mel No dIIa wi 
be qualified. be qualified. be qualified. 

105;912-002 915-922J1003-SP1-BH1·27-5 J,B3 J J J 

1059913-002 915-92211003-SP1-BH1-33-S J 333UJ,B J J J 

~14-002 915-922J1003-SP2-BH1·26-$ 333UJ,B J J J 

059915-002 915-922I1003-SP2-BH1-31-5 333UJ,B J J J 

V.IIdMHBy: t?C /tuLL Date: 12104102 



Analytical Quality Associates, Inc. 
616 Maxine NE 

~ 
Albuquerque, NM 8712, 3 
Pbone:505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: 12104102 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Inorganic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC .,. 605728, 605729 
GEL SDG # 67794 and 67798 
ProjectJTask No. 7223.02.03.02 

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

Summary 

The samples were prepared and analyzed with approved proCedures using methods SW-846 
6010 (ICP-AES metals), SW-846 7471n470 (Hg), SW-846 9012A (total CN) and SW-846 
7196A (hexavalent chromium). 
Problems were identified with the data package that resulted in the qualification of data. 

ICP-AES - Metals Batch'" 204452 (Samples 67794-012 through -022) 
Selenium was detected in the CCB at a value> DL but < RL. The sample results for 
67794-015, -017 and -019'were detect, < 5X the blank value and will be qualified • J, 
B3". 

Sample 67794-012 had an arsenic value < 5X RL. The difference between the 
sample result and the duplicate result was> RL. All associated sample results were < 
5X RL (excluding 67794-013. -015, -016 and -018) and will be qualified MJ". 

The duplicate RPD for chromium (40%) and lead (45%) was> QC acceptance criteria 
(35%). All associated sample results were> 5X RL and will be qualified • J". 

ICP-AES - Metals Batch'" 204455 (Sample 67798 =010) 
Chromium was detected in the MB at a value> DL but < RL. 
Sample 67798 -010 had a value> DL, < RL and < 5X the blank value and will be 
qualifted oJ, Bit. 

Hexavalent Chromium - Batch #205618 (Sample 67794-012) 
The MS %R (63n1%) were < QC acceptance criteria (75-125%). Sample 67794-012 
was non-detect and will be qualified ·UJ, A2". 

----------"'---" .. ,------------



Hexavalent Chromium - Batch ., 204193 (Sample 67798-00il 
Sample 67798-009 was received by the laboratory and an~lyzed after the holding 
time had expired but within 2X the holding time. The sample result was non-detect 
and will be qualified ·UJ, Hr. 

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

Holdlna TlmulPreservation 

All Analyses: The samples were analyzed within the prescribed holding time and properly 
preserved except as mentioned above in the summary section and as follows: 

Sample 67794-015 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. 

Calibration 

AI! AnaIYB§: The initial and continuing calibration data met QC acceptance criteria. 

Blanks 

All Analyses: AI! blank criteria were met except as mentioned above in the summary section 
and as follows: 

ICP-AES - Metals Batch" 204452 (Samples 67794-012 thrpugh -022) 
Selenium was detected in the CCB at a value> DL but < RL. AI! associated sample 
results (excluding 67794-015, -017 and -019) were non-detect and will not be 
qualified. 

Chromium was detected in the EB at a value> DL but < RL. All associated sample 
results were> 5X the blank values and will not be qualified. 

ICP-AES - Metals Batch # 204455 (Sample 67798 -010) 
Barium, cadmium and arsenic were detected in the CCB at values> DL but < RL. The 
sample results were non-detect and will not be qualifted. 

Hexavalent Chromium - Batch ., 204193 (Sample 67798-009) 
Hexavalent chromium was detected in the CCB at a value> DL but < RL. The sample 
result was non-detect and will not be qualified. 

Total Cyanide - Batch" 206136 (Sample 67794-022) 
Total cyanide was detected in the MB at a value> DL but < RL. The sample result 
was non-detect and will not be qualified. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCSILCSD) Analyses 

All Analyses: The LCS/LCSD met QC acceptance criteria. 



Matrix Spike (MS) Analy ... 

All Analyses: The MS met QC acceptance criteria except as mentioned above in the 
summary section and as follows: 

ICP-AgS - Metils Baten # 2044§5 (Samp!! 67798 -010) 
The sample used for the MS was of similar matrix from another SNL SOG. No data 
will be qualified as a result. 

CV AA-Hg Batch # 204420 (Sample 67798:010) 
The sample used for the MS was of similar matrix from another SNL SOG. No data 
will be qualifted as a result. 

Total CYanide (Batch #20§123) and Hexavalent Chromium (Batch" 205618/294193) 
The sample used for the MS was of similar matrix from another SNL SOG. No data 
will be qualified as a result. 

Replicate AnaMia 

All Analyses: The replicate analysis met QC acceptance criteria except as mentioned above 
in the summary section and as follows: 

ICP-AES - Metals Batch" 204452 <Samples 67794:012 through -022) 
Sample 67794-012 had an arsenic value < 5X RL. The difference between the 
sample result and the duplicate result was> RL. Sample 67794:013, :015, :016 and-
018 had values> 5X RL and will not be qualified. 

ICP-AES - Metals Batch" 204455 {§ample 67798 -010) 
The sample used for the replicate was of Similar matrix from another SNL SOG. No 
data will be qualified as a result. 

CVAA-Hg Batch # 204420'{Sample 67798-010) 
The sample used for the replicate was of similar matrix from another SNL SOG. No 
data will be qualified as a result. 

Total Cyanide (BatCh #205123) and Hexavalent Chromium (Batch,. 205618/204193) 
The sample used for the replicate was of similar matrix from another SNL SOG. No 
data will be qualified as a result. 

ICP Interference Check Sample neS} 

ICP·AES (All batches): The ICS-AB met ac acceptance criteria. 

All Other AnalyseS: No ICS required. 

ICP Serial Dilution 

ICP-AES (All batches): The serial dilution met ac acceptance criteria. 



ICP-AE§ - Metals Batch # 204455 (Sample 67798 =010> 
The sample used for the serial dilution was of similar matrix from another SNL SOG. 
No data will be qualified as a resutt. 

All Other Ana!vses: No serial dilutions required. 

Detection Limits/Dilutions 

All Analyses: All detection limits were properly reported. 

ICP-AES: All soil samples were diluted 2X. 

All Other Analyses: No dilutions were performed. 

OtherQC 

All Analyses: An equipment blank and a field duplicate were submitted on the ARCOC. There 
is however no "required- procedures for validating a field duplicate. No field blank was 
submitted on the ARCOC. 

It should be noted that the COC requested that metals be analyzed by method SW-846 
6020. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 

~ 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: rninteer@aol.com 

DATE: 12103/02 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Organic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605728, -729 GEL SDG # 67794, -98 
ProjectlTask No. 7223.02.03.02 

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

SUmmary 

The samples were prepared and analyzed with approved procedures using methods SW-846 
8260AlB (VOC), 8270C (SVOC), 8082 (PCBs) and 8330 (HEs). Problems were identified with the 
data package that resulted in the qualification of data. 

SVOC - Batch # 204423 (Sample 67794-012 through -022) 
The initial calibration had a correlation coefficient < 0.99 but> 0.90 for pyrene (0.982). 
Sample 67794-012, -014, -015 and -020 had pyrene values> DL and will be qualified "J". 

The CCV had a %0 > 40% with a positive bias for bis(2--ethylhexyl)phthalate. All associated 
sample results (excluding sample 67794-012 and -19) had values> Dl and will be qualifted 
• J-. 
The CCV had a %0 > 20% with a positive bias for benzo(g,h,i)perylene (22%). Sample 
67794-015 had a value> DL and will be qualified • J-. 

The MB had a bis(2-ethylhexyl)phthalate value> DL but < Rl. All associated sample results 
(excluding sample 67794-012 and -19) had values> DL • < RL and < 10X the blank value 
and will be qualified ·U, Ba at the Rl. 

HE - Batch # 205512 (Sample 67798-007) 
No MSD, LCSO or replicate was extracted with this batch. As there is no measure of 
precision all the sample results will be qualified ·P2-. 
The sample had a value for tetryl > DL but < Rl. The confirmation RPD was> 75% and 
therefore the sample result will be qualified -R-. 

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



Holdlna TImHIPreaervation 

All Analysis: The sampaes were properly preserved and analyzed within the method prescribed 
holding time except as follows: 

~ 
It should be noted that the sampae Review and Receipt fonn indicated that the vac 
containers/vials had headspace. It is not known what affect this will have on the 
samples and therefore, no data will be qualified. 

svac, PCBs and HE 
Sample 67794-015 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. 

Calibration 

All Analysis: All initial and continuing catibration acceptance criteria were met except as mentioned 
above in the summary section and as follows: 

vae Batch # 204483 
Vinyl acetate had %0 > 20% but < 40% in all the CCVs preceding the samples. All 
associated sample results were non-detect 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 will be qualified. 

vac Batch # 204910 
Carbon disulfide had %0 > 20% but < 40% in the CCV preceding the samples. All associated 
sample results were non-detect and no data will be qualified. 

SVOC - Batch # 204423 (Sample 67794-012 through -O22) 
The initial calibration had a correlation coefficient < 0.99 but> 0.90 for pyrene (0.982). All 
associated sample results (excluding sample 67794-012, -014, -015 and -020) were non
detect and will not be qualified. 

The cev had a %0 > 40% but < 60% with a positive bias for bis(2-ethylhexyl)phthalate 
(40.4%). Sample 67794-012 and -19 were non..(ietect and unaffected by a pOSitive bias. No 
data will be qualified. 
The CCV had a %0 > 20% with a positive bias for benzo(g,h,i)perylene (22%). All associated 
sample results (excluding 67794-(15) were non..(ietect and unaffected by a positive bias. No 
data will be qualified. 
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. 

svac - Batch # 204661 (Sample 67798-(05) 
The initial calibration had a correlation coefficient < 0.99 but> 0.90 for pyrene (0.982). The 
sample result was non-detect and will not be qualified. 

The CCV had a %0 > 40% but < 60% with a positive bias for bis(2-ethylhexyl)phthalate 
(51%). Several other compounds in the CCV preceding the samples had a %0 > 20% but < 
40% (see OV worksheet). The sample results were non-detect and no data will be qualified. 

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



Blanks 

All Analysis: All method blank (MB). equipment blank (EB) and trip blank (TB) acceptance criteria 
were met except as mentioned above in the summary section and as follows: 

voe Batch # 2Q4483 
Sample 67798-004 (TB) had a 1,2-dichloropropane value> DL but < RL. All associated 
sample results were non-detect and no data will be qualified. 

SVOC - Batch # 204423 (Sample 67794-012 through -(22) 
The MB had a bIs(2-ethylhexyl)phthalate value> DL but < RL. Sample 67794-012 and -Q19 
were non-detect and will not be qualified. 
The EB had a diethylphthalate value> DL but < RL. All associated sample results were non
detect and no data will be qualified. 

SUrroaates 

All Analysis: All surrogate acceptance criteria were met. 

Internal Standards (ISs) 

All Analysis: All internal standard acceptance criteria were met. 

Matrix SpikelMatrix Spike Duplicate (MSIMSD) Analysis 

All Analysis: All MSIMSD acceptance criteria were met except as mentioned above in the summary 
section and as follows: 

VOC Batch # 204910 
No MSIMSO was reported for this batch. The LCS/LCSO met all QC acceptance criteria for 
accuracy and precision. No data will be qualified. 

SVOC - Batch # 204423 and 204661 
Several compounds (see OV worksheet) had %R < QC acceptance criteria (75 - 125%). 
Using professional judgment, no data will be qualified. 

SVOC - Batch # 204661 
tt should be noted that only 500ml (OF=2x) of sample was used for the MSIMSD. It is not 
known what affect this would have on the extraction procedure and no data will be qualified. 

PCB Batch # 294654 
It should be noted that the sample used for the MSIMSD was of similar matrix from another 
SNL SOO. Only 500ml (DF=2x) of sample was used for the MSIMSD. It is not known what 
affect this would have on the extraction procedure. No data will be qualified. 

Laboratory Control Samples (LCS/LCSD) Analysis 

All Analysis: The LCSILCSD acceptance criteria were met with the following exceptions: 

voe Batch # 204483 and 2Q491Q 
The QC acceptance critena for the LCS were met by the successful analysis of a second 
sourceCev. 
It should be noted that no compound was associated with internal standard 1.4-
dichlorobenzene-d4. No data will be qualified as a result. 



SVOC - Batcb # 204423 and 204661 
It should be noted that no compound was associated with internal standard perylene-d12. No 
data will be qualified as a result. 

HE - Batch # 205512 (Simple 67798-007 (EB)) 
The lCS %R was slightly below QC acceptance criteria for 3-nitrotoluene and 4-nitrotoluene 
(see DV sheet). However, a MS was performed on sample 6779B-007_and all the %Rs were 
in criteria. There was no more sample remaining to perform a re-extraction. Using 
professional judgment, no data will be qualifted. 

Detection LlmHsIDllutiona 

All Analysis: All detection limits were properly reported. Samples were not diluted. 

ConflnnationAnab!ea 

VOC and SVOC: No confirmation analyses required. 

PCB: All confirmation acceptance criteria were met. 

HE - Batch # 204696£Sample 67794-012 through -022) 
The sample results were non-detect and therefore no confirmation analysis was required. 

OtherQC 

VOC: A trip blank, equipment blank and a field duplicate were submitted on the ARCOC. There is 
no Mrequired- validation procedure for assessing fteld duplicates. 
It should be noted that vinyl acetate is on the TAL for soils but not for waters. 

SVOC. PCB and HE: An equipment blank and a field duplicate were submitted on the ARCOC. 
There is no "required- validation procedure for assessing field duplicates. 
No field blank was submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 

~ 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

DATE: December 04, 2002 

TO: File 

FROM: Linda Thai 

SUBJECT: Radiochemical Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC 605728 and 605729 
GEL SDG # 67794 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 perfonned according to SNUNM ER 
Project AOP 00-03. 

Summary 

All samples were prepared and analyzed with approved procedures using method EPA 
900.0 (Gross AlphalBeta). No problems were identified with the data package that 
resulted "in the qualification of data. 

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

HoldinG TImealP ..... IV.tIon 

All Analyses: All samples were analyzed within the prescribed holding times and 
properly preserved with the following exception: 

Sample 67794-015 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. 

Calibration 

All Analyses: The case narrative stated the instruments used were properly calibrated. 

Blanks 

No target analytes were detected In the method blank or equipment blank at 
concentrations> the associated MDAs. 



Matrix Spike (MS) Analysis 

The MSIMSD analyses met all QCacceptance criteria. 

Batch # 204950 <SamPle 67798-011) 
The sampte used for the MSIMSD was of similar matrix from another SNL SOG. 
No data will be qualified. 

Laboratory Control Sample (LCS) Analvs" 

The LCS analyses met all QC acceptance criteria. 

Replicates 

The replicate analyses met all QC acceptance criteria. 

Batch # 204950 (Sample 67798-011) 
The sample used for the replicate was of similar matrix from another SNL SOG. 
No data will be qualified. 

Tracer/Carrier Recoveries 

No tracer/carrier required. 

Negative Bias 

All sample results met negative bias QC acceptance criteria. 

Detection LlmitalDHutions 

All detection limits were properly reported. No samples were diluted. 

OtherQC 

An equipment blank and a field duplicate were submitted on the ARCOC. There are no 
"required validation procedures for a fl8ld duplicate. No field blank was submitted on 
theARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Data Validation Summary 
SitclProject: DoS.j Jo 1/ JBft>P IJV ProjectlTask #: 7.),J3. OJ. 0 3. ~ 

ARlCOC#: 1>0$'7.;:)8, 1005"'7,),9 
) 

Laboratory: y£/... 

Laboratory Report #: , 77911 

QCElement 

/
/ 

~,. 

1. Holding TimeslPreservation 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. IDternal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

Orga~ 

Pesticide! 
PCB 

svoc voc 

v ../ ·v 
v 
v 

v 

.; 

J Estimated Check (.J) = Acceptable 
# IS 

U E Not~ed Shaded Cells "" Not Applicable (also "NA") 
UJ Not Detected. Estimated NP Not Provided 

# of Samples: ,JOt f/ 1/ Matrix:.s 0 1/ If /fW 

Lab<ratory Sample IDs: b 77 9J.i - 00/ ..ff.ru - Od. ~ 

(" 7 7 96 - Ool If,rv - Oil 

Analysis 

IIlorgaaics 

ICP/AES 
GFAAI 

AA 

v 
v 

v 

v 

v 

N..c..(!J~ bl'O t...r. H) ~de .s,/>loC 

RAD 
CN 

v 
v 
v 

c..r 

Nil 

R Unusable Oilia: __________________ __ Reviewed By: IiJIA..o..L Date: IS. QM- OeJ 

B·12 



Holding Time and Preservation 
DO} 

SitelProject: O~.) jo" S(lrv"flllj ARlCOC#: ~ OS7JB; - clq Laboratory SampJeIDs: f, T79Jy -~ Mru - OO>~ 
Laboratory: §£ A LaboratoryReport#: b 779,-/ 10 7798 - 00/ Mrv - OIl 

# of Samples: olJ. f/ I J Matrix: _ .JtLliJ_ri Iho 

Sample ID Analytical Holding Time Daya Holding Pl'8HI'Yation Preeervation 
Method Criteria Time ... Criteria 0etIc1ency Comments 

Exceeded 
rSw- 8J1Co 

b 7798 - OtJ9 7/ <fro A- dH ;"outJ, 'Aoun. ID Nit' IVA' UJ"; 11-" 

9. J.f' IN 10 

Y·r:l~ I~:~O 

Reviewed By: f(JiAA,L, Date: /01. O/y· 0 do 

B-13 



Y\/J lot c1 sOliJ 

Volatile Organics (SW 846 Method 8260) Page 1 of2 

SitelProject: O~j sOli 'Iamp!fy ARlCOC#: ~QS 7:J8) - cl9 # of Samples: I, Matrix: SOl/.) 

Laboratory: 9'( J.., Laboratory Report #: b 7 '7 9 rt Laboratory Sample IDs: {, 77 9& - 0 Q I /tv u - 01/ 

Methods: l5W - 8# fa 8 d '" 0 1/ Batch #s: cJOJ./ /y 83 

c .. caIIb. CCV 
t> 1/7 I.J~- (,7798 (,.'nqe 

T R8DI field 0.,..'0£13 - ~0If 

IS CAS' Name C Min. In1en:ept RF R' %D Method -leS LC8D 
LCS 

MS MSD MS 
Dup. 

Equ • 
L RF <20%1 

Blks "RPD RPD RPD Blanks Blanks 78 
>;()S 

0.99 1 2~.J S~ 8~11 

I 71·SS-6 1 1 I-trich1oroetban 0.10 / ,/ 1/ v' riP, \ V 1./ 
2 79-34-5 1 12.2-tetrachloroe1h 0.30 I 
2 79-00-.5 1 1.24rid!lm>dbane 0.10 \ 
1 7S·34-3 1 0.10 V \ V V v 
I 7So35-4 l"~ 0.20 I 
1 107-%-2 1,2~ . 0.10 \ 
1 540-SI}.() 1 0.01 \ 
1 711-87·5 1 v' 0.01 I IfL.J.H~ 

1 78-93-3 2----(MEK) 
IflOdA) V 0.01 V 

1 110-75-8 2 I vinyl dher \ 
2 .591-78-6 2-bmamooc(MBK) ,I 0.01 I 
~ 10S-10-1 1=2-pcn1aDOOe 0.10 \ 
1 67-6+1 l.--rlOD11t) 0.01 v' -./ V- I 
1 71--43-2 '- O.SO I I Iv' \ ,./ v v 
1 7So27-4 bromodiclIIorom 010 I I 
3 7S02S02 blomailrm 0.10 /" --",/ J .. / 
1 74-SJ-9 0.10 
1 7.5-15-0 catboo disuI1Ide 0.10 .... it 
1 .56-230: can. UCnrWortde 10.10 / II 

12 108-Slj7 O.SO V ./ / 1/ 
I 7s.oD- chloroethane 0.01 
1 67-66-3 dIiIraIIna 0.26 
1 74-87-3 dIImJmr:tbaoc 0.10 I 
1 l0061~I-S ci9-1 0.20 \ 
2 124-48-1 dibromoc:hIorom 0.10 \/ ,/ v \ 
~ 100-41-4 edJyJbcmIIIDe 0.10 I I I 
1 75-09-2 metllyleDe chloride (10xbIk) 0.01 v' " V- I 
2 100-42-.5 styreDe 0.30 \ 
1 127·11-4 0.20 \ 
2 108-38-3 toloc:uc(IOxbIk) 0.40 Iv I / \/ v 
2 l0061~-6 traJls.l 3 . 0.10 v V V \ 
1 79-01-6 0.30 ,'iJII .!> / ......... t/ V 
I 75-01-4 ~_dIIDIWe 0.10 
2 1330-20-7 xYIc:nc:8(~) 0.30 

t"-Ir I. J. - lJJ(A./oro P-U., ..L : 
-fI'«/lJ - I,,J. ll,"rJ. In ..",.JT.". i I 

c omment5: VII) l{ I QUA/<. Notes: hadcdro~ arc R<1~ ~UDds 
(JO/~ ()nt'1)....... .l. 1. -(.M -c.' Reviewed By: A/hflL Date: /J.. Os· OJ. 

CCN lAC». c.)~ 1fJ/2. 

ACvoN0", 70 S~k.. tW 'f. ~U!;;o;. j(H'w1) ...fAe- VOl'! Y'/4)sB.18 
A<v<..- ~pt>,.c.(,. 0c... 7oJ8 fl 7ol"l 
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Volatile Organics Page 2 of2 

SitelProject: ARlCOC #: 10 OJ 7Cl.8 - ~9 
J 

Baoch#s: _________________________________________ __ 

Laboratory: Laboratory Report #: _______ _ # of Samples: Matrix: _______________ _ 

Sample 

IN CKJ7~11 

------
v 

--------SMC 1: 4-Bromofluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene·d8 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

SMC1 SMC2 SMC3 IS 1 lSi 1S2 IS2 
Area RT area RT 

-----------
v 

~ 
-~ 

~ 
~ 

-----
I..----"' 

IS 1: Fluorobenzene 
IS 2: Chorobenzene-dS 
IS 3: 1.4-Dichlorobenzene-d4 

Com.-eats: (!) 
CW fI "'CoS 8.1/ q. <17 

@ 
9. eX. 7 ew ~ A. us 020. IS 

~Wl O{Jt-JIf{li fL 

(j. Jo 
o 

cCtY f/- A CJ 8·0B 

B-19 

1S3 IS3 
area RT 

----
~ 

l------' 

Sit I -II (eNU. ~) 

. h)u/mso 
YINfI ~<.. >,;t.o·1o 

~ " 



h/J olof eX. (76J f/ €8) 

Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site!Project: f)JJ JOI/ Ja.m;/I"j ARlCOC#: 6 oS 7dB 7 - d q # of Samples: ).j. Matrix:_~j.,I'-lZ-;;:":::O'--______ _ 

Laboratory: ~k)'" laboratoryReport#: ,779),; LaborarorySampleIDs: b7798 -00/ ffi/V - OOIy 

Methods: S fA L- B Ii It, 8 ~ bo B Batch #s: 01 0 Jf 'lI 0 

CaIIb. 
c .. ccv 

~ Min. RF RlOi 
~ Method LCS MS FWd Equip. Trip IS CAS. Name IIRrcept ~ LCS LCSD MS MSD Dup. 

L RF <29%1 Blk. RPD RPD RPO Blanks Blank, 
>.05 

0.99 20"A. , 

I 71·55-6 I I 1-trichJoroethan /0.10 / \/ \. 1. Nil Nit 
2 79·34-5 1 Ci,2-tetr1ch1oroe1hane 0.30 \ \ 
2 79-00-5 I 1,2-trichJorocthan 0.10 T \ 
1 75034-3 1~ 0.10 \ \ 
I 75035-4 1 -6W0rad F 0.20 .v \/ t/ \ -r 
I 107~:2 I .... ......, 0.10 I \ 
1 540-S9-0 1 0.01 \ 
1 78-87., 1 IV 0.01 "\ 
1 78-93-3 2'''-'-(MEK) 

1110s1111.) Iv 0.01 \ 1\ 
1 1l0-7H 2 I vinyl ether , \ 

12 591·78-6 2-1maDooc CMBK) /0.01 \ 

~ 101-10-1 f=1-2~ 0.10 1\ '\ 
1 67-64-1 0.01 V' v' ,,/ \ \ 
1 71-43-2 --- o.SO I t V- I/'" \./ \ "\ 
1 75027-4 ~ 0.20 1 I 1 \ 
3 7502502 bromoilrm 0.10 ,/ ,/ ,/ \ \ 
I 74-113·9 Ibromomdbaoe 0.10 \ \ 
1 75-15-0 carbon disulfide 0.10 - "lD. b \ \ 
1 S6-23-5 c:IIiICIIl~ 0.10 \/ \ T 
:2 1(l8..90-7 dial •• If o.SO I ,/ [/ V \ , 
I 75-00-3 c:bloroetbIIIe 0.01 , 
1 67-66-3 ~ 0.20 \ 
I 74-87·3 c:hImxnedIIDc 0.10 1\ 
1 1006 l'() 1-5 ciJ.I 0.20 \ 

12 124--48-1 dibromoc:IIloro 0.10 ,/ ~/ '/. \ 
2 100-41-4 icdMbca2me 0.10 I , II \ 
I 75.()9.2 lmediYlmc dIIoride (I0xbIk) 0.01 V ~/ V \ I 

12 l00-42-S ISlYnIDe 0.30 \ \ 
2 127-18-4 tetr .......... 0.20 1 \ 
!2 108-38-3 ItoiiiCDcCIOxbik) 0.40 \/ l./ _V \ \ 
2 l0061'()2-6 truII-l 0.10 ''1/ \/ , "\ \ 
I 79-01-6 btdIIorotlllne 0.30 '.~'·.3 L. \/"" \/ \ \ 
1 7S-01-4 '\111m cIIIoJtH 0.10 ,/ \ \ 
2 1330-20-7 IxvlCDe9Ctolal) 0.30 \ \ 

-fNro - I .J - 0'1 C/Jo fY)~ \ \ 
Clot - I a2 - olin I,...~ALI. - - L... -L..... ~---.l 

Comments: AID mJ/rns 0 /lot- l'e.fd.. No~.: Sbaded rows are RCRAcompounds. 
Reviewed By: r!..I~ Date: Ie) -03 .Od, 

CVI r) ;"'CJ ~ 6U~ 
B-ll 



hi J cJ.of d. 

Volatile Organics Page 2 of2 

SitelProjea: AR/COC#: l:,os 7()8 - d9 
) 

Bmro#s: _________________________________ __ 

Laboratory: Laboratory Report #: _______ _ # of Samples: Matrix: _____________ _ 

Sample 

/1'1 ® r fItI 'PI 

~ 
I--

I~_--~ _~ _____ 
SMC 1: 4-Bromoftuorobenzene 
SMC 2: Dibromotluoromethane 
SMC 3: Toluene-d8 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

SMC1 SMC2 SMC3 
lSi lSi IS 2 IS2 
Area RT area RT 

-----
----------

--------
--~ 

-----------
------
~ 

-- ---- --- -- ~---

IS 1: Fluorobenzene COlllmcnts: 
IS 2: Cborobenzene-dS 
IS 3: 1.4-DichJorobenzene-d4 

B-19 

IS 3 IS 3 
area RT 

---L-------

------



,. 

Semivolatlle Organics (SW 846 Method 8270) Page 1 of3 
D SJ \>01/ JQ.Iv}fl{!J ARlCOC#: /ooS7,) 8) - ,J..q Laboratory Sample IDs: 10 77qij - O/,}.. Ifl/J Oo?O? 

9~/.. LahoratoryRep<n#: (, /79'1 10 779B - OoS- ([B) , 

SitelProject: 

Laboratory: . 

Methods: JvJ- 8ljfo 8~70c.. cJ 

# of Samples: 1/ Matrix: 001/S Batch#s: oJO;;I)I';)3 cXO If (0(,., I ((13) 

Callb. 11:,,18 Ia-nqa 
T Min 

Callb. 
RSDI 

CCV Field ~;. RF %0 Method LCS MS Field 
IS BNA CAS' NAME C RF '1nMfcept ~ LCS LCU MS MSO Dup. 

Blanks RPO RPO RPO Blanks Blanks 
d d L <20%1 ?~2. It 1- r2~ .o\t9Z I cJ I oJ. J / I flJJ /lj';1J 

2 BN 120-82-1 1.2.4-T~ /020 / \/ /' I Iv / V v ffl1 v V ../ / V N,q V V 
1 BN 95·50-1 1.2-DidJJorobc:amIc 0 .• 0 i 
1 BN $41-73-1 1,3~ 0.60 i 
1 BN 106-46-7 1,4-DidIIorobeozeoe o.~ l' v v V ,/ v v V 
~ A 95-954 2,4,5-TrichImJpbcnoI 0.20 

3 A SS-06-2 2.4,6-~1 0.20 V v It~· ./ ~/ \/ v' 
j.l A 120-83-2 2,4-~ 0.20 j V v' ~/ V ./ ./ v' 

~ A 105-67-9 2,4-DimcthyIpbt:Dol 0.20 I ... '\.\ 
3 A 51-28-5 2,~ 0.01 II l! I~~, :'1/ i 

3 BN 121-14-2 2.4-DinitrotDIueoe 0.20 \/ ./ \/ Iv ,/ v t/ \/ 

3 BN 606-20-2 2,6-DiIIitroIoIDaIt 0.20 i 

3 BN 91-51-7 2~ 0.10 

1 A 95-57-1 2~ 0.80 , V V' v v V v V 
2 BN 91·57-6 2~ 0.40 i 
1 A 9541-7 2-Me1by1p1w:Do1 (CKmIOI) 0.70 v' V hn Id.. ,/ c. ,s- 70 
3 BN 11-74-4 2·NitmmI1iDc 0.01 ../ 1I .~~. 

12· A 18-75-5 2-Nitropbcool 0.10 \/ ~ 
IS BN 91·94-1 3,3"~ 0.01 I 
13 BN 99-09-2 3·Ni1mullllDc 0.01 I.! l! 1I ~~ 
• A S34-52-l 4,6-DiJIiIro.2-mcdlyl&Dno1 0.01 I.! v I·~· I' 

Vi 

~ BN 101-55-3 4-B~ 0.10 / {~:Jt;() 
p BN 7005-72·3 4-Chloropbcuy~ 0.40 vi\! 
12 A 59~7 4-Cbloro-3-udly1pbeDo1 0.20 vi v V Iv \/' Iv v v 
2 BN 106-47-1 4-ChIoroaDf1lDc 0.01 ,1> ; 
I A 106-44-5 4-Mdby\pbeIIoJ (p-<:n:IIol) 0.60 V 

Ilenu: V N ~: ~V"'R RA~ V v' roLf 7<>1 
4<../ P - u-eoo€. V J. 10 

Com 

Reviewed By: tXI ~ Date: /0. o;J. 00} 

B-20 
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v 
v 

.,/ 
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Semivolatile Olllanica 

SitelProject: ARlCOC #: 'b 0 S ..., d 8 - c1 '1 
/ 

Laboratory: Laboratory Report #' 

CaJlb. 
Callb. CCV T RSOI 

IBNA C Min. RF %0 CAS' NAME Intercept R2 
L RF 

>.05 <20%1 rO%'l. 0.99 
3 BN 1()()'()1-6 04-Nitroani1inc 1'11"0.01 lJ LJ " '!>3 v 
3A 1()()'()2·7 04-Ni1ropbcnol 0.01 1.l\ ,-0-
3 BN 83·32-9 AI:aIIpbIbcIIC 0.90 / 

3 BN 208-96-1 Aa:IIapbIhyIeue 0,90 

4 BN 120.12·7 ~ 0.70 

S BN 56-S5-3 Bau:o(a)anthracelle 0.10 

BN $()..32-3 Bemo(a)pyrax: 0.70 j J J 
BN 205-99-2 8eIIZo(b)fhKnntheoe 0.70 

BN 191..z4.2 Bca:m(&h.i)pcrylalc 0.50 ,.?- :'II" 
BN 207..{)8.9 Baml(k)ftuoraDlbcoc 0.70 .I II Iv' 
BN 111·91·1 bd(2-CbImledIoxy)mlldllDc 0.30 I 

I 

1 BN 11144 .... bi8(2.QboetDy1)elbtr 0.70 ~" 
1 BN ~()8.6()..1 bis(2~I)cCbcI' 0.01 V 

S BN 117-31·7 biI(2-EthylllC'.l;yl~ 0.01 IJ iJ ~~<¥' ",<:J\ 

S BN a~7 ~te 0.01 111 ~1>' 
BN 116-74-S CImImIc 0.01 ~1- ,'I.' 
BN 218-01-9 CIuyIcIIc 0.70 \/1/ 
ON 3-70.3 Dlbem(a,h)ultlnceoc 0.40 IJ ~ ! 

3 BN 132-64-9 ~ 0.10 , 
3 BN 84-66-2 DidbyIpbtbalatc 0.01 ! 
3 BN 131·11·3 DimetbylpIItIIa 0.01 I 

BN 84-7 .... 2 Di+butylpl!lbalte 0.01 I 
BN 17-84-0 ~ 0.01 1I j ,~ -~ ! 

• BN 206-44-0 FJuorIlllbenc 0.60 h/ 
3 BN 116-73·7 F\uormc 0.90 I , 
4BN 118-74-1 Hex.acbIorobeoz 0.10 ; 

BN S7~-3 HcxIdlIorobutadic:nc 0.01 , 
3 BN 77-47-4 . Hc.xadIIorocycloene O.oI , 
1 BN 67-n·l Hexac:hlOroedwle 0.30 I : 

Comments: 

Page 2 of3 
B~oo#s: ______________________________________________ _ 

# ofSomples' Matrix· 

Field Field Method LCS MS Equip. 
LCS LCSD MS MSO Dup. oM.) wO Blanks RPD RPD 

RPD 
Blanka &tanks 

J ~ 
d cl 

/ V lit V' v,. N~ 

v V V if Iv v' ~ 

/ V V if V v ~ 

811·/ 

Iv 

, , 

In. ~11~ 1 

/ . 

V ~ LL v- ,/ : v V-

V v :It '14 ./ ,0 V 

v V 11.1 10 /' T2... v 

B·21 

/?pO 

i). 

v 
v 

v 
V 

v 
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~ 
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~ 
:2 

4 

I 

4 

~ 
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Semlvolatlle Organics Page 3 of3 

SitelProject: _______ _ ARICOC #: fc OS,C). B, - '1 cY4 
7 

Bmch#s: ___________________________________________ __ 

Laboratory: Laboratory Report #' # of Samples' Matrix' 

Callb. 
Callb. 

CCV 
RSDI Field Field Min. RF %0 Method LCS LCS MS Equip. 

BNA CAS. NAME TCL 
RF 

Intercept ~ Blanks 
LCS • RPO 

MS MSO 
RPO 

Oup. 
Blanks Blanks A.{J Nt) 

<20%1 
RPO 

I~'l lifts I@q" 20%:;) I ,J I d I I I cGI. d 

I!?.F'IJ 

BN 193-39·,5 lDdeno(l,2,3~ V 0.50 l! .j IV' V Nit ~ \ /VIII-
BN 78·,59-1 ISQIixlroDe 0.40 

BN 91-21)..3 Napbtbalene 0.70 

BN 98-95-3 Nitrobemcoe 0,20 V V III :,~ / (pC!" v , 
BN 86-30-6 !N-Nitrosodipbcllyilmine 

In) 0.01 

BN 621-64-7 N-N~ it/ 0.50 V V V v' Iv v V V 
A 87-86-' p~ O,OS J IJ V V ~ V V v v v 

BN 85.{11-1 Pbenantblme 0.70 

A I08-9S·2 PbcD:>I 0.80 V V ../ V V v" ,/ V 
BN 129~ Pyreoc 0.60 J iJ • .,fI' ./ \/ Iv Iv IV \/ V V 

J); ""},"A ./~J..A.., 

.. 

s - ,teR' - "'5<--- _.e«:ove O.in I'Y L ___ ._ do Ii;; «3 

Sample SMC1 S"C2 SMC3 SMC .. SMCS SMCS SMC7 SMCII Comments: AS I)lJ frll Sf! ~*i- .I,;} F/ 1'1 383U, IS 

/r/ tX,../rflt ~.q -

-- -_. 

SMCl:N~(BN) 
SMC 4: PbmoI-d6 (A) 

r----

- .-

SMC 7: 2-2-ChIoropbcmI-d4 (A) 

Sample 111 .... 111-AT 

ltV Cb7'f. 'J"f 

IS 1: 1 ,4-DichlorobenmJo.d4 (BN) 
IS 4: Pbena1hratc-dlO (BN) 

-r--. ----- --~ -- .. --.~ L-.. ___ 

SMC 2: 2·FJuorobipbcnyI (BN) SMC 3: p-Tcrpbeoykl14 (BN) 
SMC.5: 2-FluoropbcaoI (A) SMC 6: 2.4.6-TribromopbeIIOI (A) 
SMC 8: 1,2·DicbIorobemJcuo (BN) 

IDternal Standard Outliers 

liZ ....... 1S2-AT II,..... 

IS 2: Napbtbalen0-d8 (BN) 
IS s: Cbryseoc-d12 (BN) 

ISS-RT IS ...... 1S4-RT IS ....... 

IS 3: Acc:oapb1heoo-dl0 (BN) 
IS 6: Paylcoc-dl2 (BN) 

B·22 

fv/"CAL u..uu..ru 9° .:r ld.
J 
Ilj,'f, ,J.o 

IYDj N) ~. 

cW' /;/~ 71"1,10 "I" 411 -tve,...t - [....1 ,J lI l O.! G Ie) J" 

1:1 IS 1v'e... 1'414 ~v-eA. ~ 
W,30 91-.' F'I/CN" fY'(. "/0 () .~ ~Ol 

"') bl. ".r" 
...-AT ....... III-RT 

c:(O;y~r,.1 

f'y ft/).e. :r. CAL J\.Q} 
&J °1<> D CUV '7 40 () 0 'j.I 

MJ/"'tJ.o SC>Oit-J.. 





" PCBs (SW 846 - Method 8082) 

Site!Project: DoS.j J 0 II S fJ.1'rtp!J AR/COC #: I> 0 S trl 8] - ol 9 Laboratory Sample IDs: "77 '? Iy - 01,). /111'1./ - Ooi C). 

Laboratory: y~).. I..abomtoryReport#: b 7791/ 67798 - 00(' (nf,fS) 

Methods: V IAJ • 81f " do 8 cJ -J 

# of Samples: Il ,_ L Matrix: JOliJ 'i W(JJoer Batch #s' ---_.- _. OlO/YJ'81 Ol ON {,,sly 

T CIIIb CCV Lei lIS :~ 
CAS. Name ic~ ~frt2 MIthOd LC8 LCa. RPD 118 Mao RPD !)up. 

equip. field 
'II) 81Mb ...... l!IIIna 

L 120% 12~ RPD 
~/o.99 I 20% 1 IF/.J I J IJ ~ IL (). 

12674-11-2 Aroclor-l016 V IV~ .. It V' v' \/ V f{" ,./ v Nil-
11104-28-2 Aroclor-I221 V v J t/ 

11141-16-5 Aroclor-I232 IV V- ,/ v 
53469-21-9 Aroc10l'-1242 tv .,/ V ./ v J y 

12672-29-{; Aroclor-1248 V v' v -/ v v 
11097-69-1 Aroclor-1254 IV fL. ./ IV v ') v 
11096-82-5 Aroclor-1260 V V VI\/' v' ./ v V ..Lv' ./ v" ./v ,/ v 

---- L-Lo......--_- - I--

I -~. 8IIC SMCRT Samp. SMe 

I 
SMCRT 

• 

%REC %REC 

/,y /l(/1 «-" 

Comments: No NWJ o/..I.:JA" ro 
T D o..ro cJlJrl 

CoDftrmation 

Sample CAS. RPD>2S% Sample CAB' RPO>2S% 01.0;;(,$ij /Y)IJ/muD h 78rV 
,s1V1\ .rl)~ 

IN ~ Tr.t,/'f -- (OI\Ly .11>0 WJ) 

-- -----
Reviewed. By: !X./~ Date: /0.03. Ocl 

&25 



High Explosives (SW 846 Method 8330) 

60S 7o? 8 - 0( 9 Laboratory Sample IDs: f., 7 79ij - 0 Jo<, ,~ku - Odd.. 
) 

LaboratoryReport#: 6 7'791.../ " 7798 - 007 (&$) 

SitelProject: Dj:) ,j01} JampheJ 

Laboratory: 9;;.L.. 
ARlCOC#: 

Methods: U tJ ~ 8,y b ~0.330 cJ 

#ofSamples:~ f/ / Matrix: Jo,iJ (I ... _JJ2..0 Batcb#s: o20~~ 9" olOS~/C) ((/.~Ll 
- ----

ua IL 
, 

1 Curve CCV Method LCS MS PIeId. ~. FWd 
CASJ\I NAME # IntercefIt ft2 'lfoD 8IIInks LeS Leu. RPO MS MaD RPO Dup. 81Mb BIIInks 

L 1.99 do J20%d. J U .;2 I d 20% ) d } ~ 1/w-/~ ftPD U U 
2.691-4I"() HMX va \/ Iv' I t \./ HI} ,/ V " / 1/ v' ./ hit 
121-82-4 RDX 
99-35-4 1,35-Trinitrobenzene 
99-65-0 1,3-dinitrobenzene 
98-95-3 Nitrobenzene 
479-45-8 Tetry! OG4J. .JP. 
118-96-7 2,4,6-trinitrotoluene / 
35572-78-2 2-amin0-4 6-dinitrotoluene 
1946-S1"() 4-amino-2 6-dinitrotoluene 
121-14-2 2,4-OOUtrotoluene 
606-20-2 2,6-dinitrotoluene 
88-72-2 2-nitrotoluene 
99-99..Q 4-nitrotoluene II~ (13- 110 
99..Q8·1 3-nitrotoluene '11 13- 1Ir. 
78-11·5 PETN 

~ 

E~lf:%RE1 SMe RT -~ I SMC %REe I sue RT: I C_ •• b: 

~oS S Jdo 

No A0SD tryJ/) cY NpliCAJ<..-. 
I 

\I ~ 
Pol. Conflrm.tin 

LT 1.7;t~II::J~H% I-~-I CAS. VPO>-j 
SoIkb-to-aqaeou tOllVtnlO.: ~ 
mg I kg = 118 I 8: [(118 I g) x (sample mass {Il} I sample vol. (ml}) x (tOOO mill 1m)] I DilutiOll Factor = Ill! /I Reviewed By:hl Date: /0· 0 if ·Ool 

B-11 



W.J 101 r:J Jolls 

Inorganic Metals 

SitelProject: QJ.I S6t! JilMPt1 ARlCOC #: fa oS 7 cJ..8) - 02. q LaI>orata"y Sample IDs: 

Laboratory: 9KA Laboratory Report #: ______ _ 

dr'H:V 
'" 7796< - 0 III Mev .- odcl, 

Methods: ,::; bJ - 8,y" 7)j 7 J /, 0/0 

.. "" ... ...,......,.1''''''''"". " ..". 

"r.o. __ .n.. - ~ JI Ut.;ll. ~_r1·· ~ 

r r __ 

CAS" 
t/q/L QC Element ul/le 

i~ I 
Analyte Me"ed LCSD MSD ICS 

Serial Field 
EqaIp. FIeld 

TAL ICV CCV ICB CCB LCS LCSD MS MSD DIhI- ))gp. ec.6"X'S" f.d l( S' BIo. RPD RPD RPD AS 
tiD. RPD RIa •• BIll. 

7429-90-5 AI N/t NFl /)/i 
'7440-39-3 ... -;; V V 4/ v 1./ v r\ ./ v' t/ V V L7 
7440-41·7& \ \ 
74tO-4J-.' Cd V V V' V V ,./ V \ V \ NIr 1/ Nil- ../' t/' 
7440-70-2 Ca \ \ 
7~'7..JCr ;/ V V 1/ If \/ V \ V \ kO V ,/ V ,77':1 .<·81..5 
744().48..4 Co \ \ All ~ 
7440-SG-8 Cu \ \ 
743949-6 Fe \ \ 
7439-95-4 Ma \ \ 
7439-96-5 Mn \ \ 
7440-02'() Ni , \ 
744().()9.. 7 K. 
7.,..22-4""'- r/ ,/ V 'f 1./ \../ \./ 1\ 1/ N.4- \/ ivA- -,7 ,/ 
7440-23·5 Na \ 1\ 
7~-lV - \ _\ 
7~Zn \ \ 

\ \ 
7-639-91-1 ... \/ v (/ V V \f t/ \ \./ \ fJ.!l V 1/ t/ ,-7 
7712-3-1& 1/ 1/ ./ V'" 'uJt. ./ ./ \ I../' \ Nit V ivR t/ 7 IS· .~ 
7~~ ,/ t/ V 1/ ./ i/ /' \ L/ \ '7eJ.. \./ IYIIY ,/ \/ 
1444W6-0Sb \ \ M L '3~ 

.440-28.() n J \ 
\ \ 

7.u9-t7-6Ri \/ ./ \/ ,/ /' V V v' IYR 

Cyanlde~ - .. -I- - -.-

Note.: Shaded rows are ReRA metaJs. Solldl-to-aqueolll cODvenlel: mg/kg'" JIS/ B: [(pg / g) x (sample mus {g} / sample vol. {m1}) x (1000 mllllitcr)) / Dilution Factor - pg II 

Uj/~ 

lSI I 7, 
,q 

<..5)( 

OJ &3 

Comments: ~ 

J..CP I}tS - JOIIJ 

Itc <5 £t <... SX eJ.. ' " /u,. fJ..t)IW.bJ 

D!f;6 bo~ ..so... ¢ ~ ';7 teA. Reviewed By: ~ Date: J d -Ok ·Od 

~ 
II If 

/t II oU..!-cLfj < SX' R.A.. V 

/d.} /-;"1 /7, 19, 7.0, (J../, .xA 

v- f'/ PIJ )'SX RJ. " 'I "" J Ic2, 13,1Jf, etc... 

.:5 e" ,'0; C.C~ bNJ t;;Q,H'j /..J, j' /)'1 tof' I ) I) all JI 

f3 l,y -0 !(J Je' ')( 10 A/Q 4Q ,'W3 ,ex err g3 LT 
8·14 

QJ/ ..sA. 



W J 02 of d k73 

Inorganic Metals 
SitdProject: DJJ val; JO-«ApJJ& ARlCOC#: 005'7,)8) - cU I...aboratorySampleIDs: ~tlL"...!..7......!.7....,:9uB~:...-...LQil/~Q,,--_______ _ 

Laboratory: ~ ~}.. Laboratory Report #: t, 7 7 9;y 
Methods: S W· 8 6'10 '7 it 70 (P 0/ 01S 
11' v", __ u",""".;II_ £ L'f'.u:u.& A.A. '/'Z"""~~ UeMWl."...,. '""' oJ/.//v,.Jn / /lA ) r-J 'JJN " RA;JIJ , 

CAS ##I ~9/L V!Jfl- QC Element 

Analyte Metllod LCSD MSD Rep. ICS 
SerW FIeld 

Eq.Ip. FIeld TAL ICV CCV ICB CCB LCS LCSD MS MSD no.. nap. 
Blalka RPD RPD RPD AS tIol RPD Bluka Blalka 

7429-90-5 AI IYP- 1V.q.. .II/'f 
7440-39-3 Ba . -/ / if /' ,1.I:J.'t ,/ / t. \/ \ /Y~ ;:;;.; IYk '\ 
7440-41-7 Be \ \ "\ 
7441-43-' Cj \/ 1/ \/ / , .'lh.'? ,/ 1/ \ ~ 1 IVA- I/ Nk \" 
7440-7().2 Ca \ \ \ 
7410-47-3 Cr 1/ \/ \../" V v '$(,.7 V \ v' 1 I'V~ 1/ iN'fl \ i.sw:i / .sfY u..B 
7440-48-4 Co \ \ \ .:.r.fI.. 
7440-SO-S Cu \ \ 
7439-19-6 Fe \ \ 
7439-95-4 Ma \ \ \ 
7439-96-5 Mn \ \ \ 
7~2-0Ni \ 
7440-09-7 K \ 
7,,-n-4A. ,./ ,./ V V V t/ 1./ 1\ V- 1\ IY'I4- \/ 1VI'r \ 
7440-23-5 Na \ \ \ 
7440-62·1 V \ \ \ 
744Q.66.6 Zu \ \ \ 

\ \ ! 

7-'l9-'-2-1 ft 1/ '\..-'" V V V" V 1/ \ .\/ ~ /Y~ 1~7 -Nij. 

T71Z-3-2 Sf 1/ v. V IV 1/ V v' \ V -' I 1/ 1 \ i 

7 ........ 2 All 1/ J/ \/ L./ 1i:n 1/ V \ V \ 1 ,/ 1 \ 
7440-~Sb \ \ \ 
7440-28-0 n \ \ \ 

\ \ \ 
7,u,.,,-4i B. I/'· ,/" 1/ V v' \/ \/ V ·HR \ 

\ 
~CN ----_ .. L-.- .. "--- \ 

Notes: Shaded rows are ReRA metals. SoUdt-to-aq.eoIlUOIVCnioll: mg' kg '" "g I g: [{JIg ,g) x (sample mass {gl I sample vol. {min x (1000 mill 1i1er)] , Dilution FICIor = "8 /I 

Comments: DUP JY)J JO 020 If If sr 
t 78')J JIY)" Reviewed By: d/WL Date: ItA· 011 . ~ 

IJUI> l'l1u eX. Oly /y~a 

b 7-35/j J !'fA B·14 



General Chemistry 

SitelProject: /).jJ dOlI J(l(YIpl;iJ AR/COC#: C,QS 7028) - O? 9 Laboratory SamplcIDs: 

Laboratory: t.f R;'" Laboratory Report #: b 7 '1961 

b 779;y -01.;(. z?'lru -bola.-
677(/8- 008 (i(/\/€,s) ~'r198- 009\(cr;j 

Methods: St.j- 8.¥b 90/dA (7W) 7/9faA /6-1) 
< , dos 9 B I reJ52 d(O"fJ<Hi1ill 

Batch#S: <lor I~ 3 «T~)~l rJnx hI" i rr-"'~/j 

d.Or98/ 
" 77QS-008 

:loS I J 
b 7'7qJ/
~ (J~I 

,).01.13 

t 

" n f II - ().l.l. 
, 

.:1.0 J.I 19 

l. 7798-

olO5bl8 

b77Ql.!-

r 

a:l 

I.l 

~ 

.)OS(,ol 
01 

l:. 77Q),J-
,~ 

ru 

les: I) 

CASH AaIyte T 
A ICV 
L 

TOfu V 
(l,r.JVt:h 

I 

V 

v' 
""-

11w(J~ l+ 

1N7JMu.v v' 

v 

V 
1 

-

. 
Mattix: Sollv 

MelHd CCV [CJ CCB LCS BIn. 

vi' ./ ../ V V 

v' v' V V v' 

'OBU .1 vi 
v' V V 

trlj/c, 

V ..; '00(" V v 
~/J.. 

v v ../ V vi' 

V v" V vi v' 

COIIllllents: (, '7'198 - ()O <J "> #r tlv t+T 

~or}~3fJ 
doS folB 

at 0 t./ I q 3 :. 

IYC£.. it ~78 

l,lfobl 
(, 710 08 

l)UP. /mJ 
lJv..p / IYIJ 

-1( Hv/J WUfv~ 
.-

r;;';A 0 CN kN A.. 

NCL #. "S3~ 

p,y,,) 
(.s(V').. ) 

LCSD 

V 

NI1 

\ 
\ 

.;}Dfo I~b 

QCElement 

MSD LCSD MS MSD U'D RPD 

V vi' Nit 

V 

!\ V 

V \ 
\ 

V 
Ii 1\ 

\ Iv \ V 
,,~bl 

\ ../ \ 
- ... _- ---1..-0.. ----- -"---

(7CN-~) 

Rep. ICS SeIW 
Da. 

RPD AB lila 

!l1f 

!fit 

I'IIt 
Nil IYJIr 

nil ... 

I(H 

tyq 

~ 

/yJt-

iYR' -' 'il 

.In.\J.<'Jo '/'" o-.,,!,~"I 

FIeJcl Eqtdp. Dwp. 
RPD ..... 

/ ./ 

V V' 

V V' 

V V 

JlIeW ....... 
.... 

NI'! 

I\t?f-

.... 
I 

IYIr 

M 

MS' $'::

'J.JIS' 1J·1y 

£~ I\C 

,54 1\0 

Reviewed By: ~ Date: IQ. tJrII. 0.,). 
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IJ . . 

SitelProject: m; {).j,j Sol/, ((}.mph, ARlCOC #: 6 OS 7 d i\ - d. q 
Laboratory: g ~;.,. Laboratory Report #: l 779,1f 

Radiochemistry 
Laboratory Sample IDs: 1, 77 9 Jt - (J /,;J Mru - Dol q. 

67798- Oil. (fR) 

Methods: k"Pr-t qOO· 0 

# of Samples: /J Matrix: JOliJ Batch#s: r1.0S0J3 olON9.rO (f.6) 

QCElement 
Analyte Methecl Rep Eqalp. Field 

Field Sample S •• ple 
BIa.kJ LCS ~ REa Blanb 

Dup. 
BI •• b ID .Isotope IS/Tnce ID hetope ISlTnee 

RER 
Criteria U 200" 25% <1.0 U <1.0 U IVA 50-105 50-105 
H3 .,,/ 
U-13S .,,/ 
U-234 ./ 
U-23S/·236 /" 
Th-232 ./ 
Th-228 L 
Th-130 ../ 
Pu-139/·240 / 

';)OSo13 9nlII! AlJ>ba. V" v" ,/ v V V V NA V 
NmvolatiIc Beta V' V- IV v" V v V IVA /'" 
Ra-226 /' 
Ra-28 /' 
Ni-63 .,,/ 
Gamma Spec. Am·241 ./ 
Gamma Spec. Cs-137 ..A?LT L 
Gamma Spec. Co-6O /" 

<:.to."., q$Cl ~IV.)J ol. V V- 11./ V" V NR .,,/ 
It'tmylflJlle .Ii ./ ,/ vv' v" IY'h .,,/ 

P .. m.ter Method TWIcaI Tn.cer Typical CarrIer Comments: 
Iso-U Alpha spec. U·232 NA 
lso-Pu Alpha spec. Pu·242 NA 
lso-Th Alpha spec. Tb·229 NA 
Am-241 Alpha spec. Am-242 NA ol.oJx QSo DUP I'f'JJ)mJD "7/10 9 (sro) 
Sr-90 Beta Y inl!1'Owth NA 
Ni-63 Beta NA Ni byIep 
Ra-226 Deamination NA NA 
Ra-226 Alpha spec. Ba·i33 or Ra·22S NA 
Ra·228 Gamma sPec. Ba·l33 NA 

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

Gamma spec. LCS contains: Am-241, Cs-137, and Co-60 Reviewed By: tX-/ ~ Date: All· 01,1 ·0.;2 

B·16 



Project leader COLLINS -------------------
Contract Verification Review (CVR) 

Project Name DSS SOIL SAMPLING Case No. 7223 02.03.02 

ARlCOC No. 605728 & 605729 Analytical lab _GE_L __________ _ SDG No. 67794A & B 

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

. -- --.. _.-.-- ---- --- ------.~- ------ .-------_._-- --.---._-------_. 

Une Com3lete? 
No. Item Yes No Ifno,e~n 

1.1 All items on COC te - data entry clerk initialed and dated X 
1.2 Container ~~ correct for a ,requested X 
1.3 SampJevolume adeQuate for f. and~ of analYses ,.",JaCtM X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 

1.6 Lab sample number(s) provided and SNL sample number(s) cross X 
referenced and correct 

1.7 Date samDles teceived X 
1.8 Condition upon receipt infonnation provided X 

2.0 AnaIYtiCSl I .y R8DOI1 
Line Com 1Iete? 
No. Item Yes No If no explain 

2.1 . Data reviewed sianature X 
2.2 Method reference number(s) comDiete and correct X 
2.3 QC analysis and Itmlts '(MB lCS, R X 
2.4 Matrix spikelmatrlx SPike duPlicate data (If l'8QuestedJ X 
2.5 Detection limItS -",y~ . PQl and MOl (or lOLl, MDA and I.e X 
2.6 QC batch numbers X 
2.7 Dilution factorS and all dilution levels X 
2.8 Data in units and usina correct~iftcant fqures X 
2.9 Radiochemistry anatysis uncertainty (2 sigma error) and tracer rectNery X 

(if 8OPIicabIe) 'U)I\I1-
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X HEXAVAlENT CHROMIUM SAMPlE to59Q26.OO6 

RECEIVED PAST HOlDING TIME 
2.13 Contractual qualiflefs provided X 
2.14 All requested result and TIC (if requested) data IJIUYMN X 

Resolved? 
Yes No 

Resolved? 
Yes No 

X 



Contract Verification Review (Continued) 

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

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

3.1 Are reporting units appropriate for the matrix and meet contract specl1led or project· X 
specific requirements? Inorganlcs and metaJs reported as ppm (mgIIiter or rngIKg)? 
Tritium reported in picocuries per liter with percent moisture for soil samples? Units 
consistent between ac samples and samPle data 

3.2 Quantltatlon Hmit met for an samples X 

3.3 Accuracy . X M-NITROTOlUENE & P~ITROTOLUENE FAILED 
a) laboratory control sam~ accuracy IVJ.IVI""" and met for all samples RECOVERY LIMITS FOR EXPLOSIVES LCS (eq) 

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

c) Matrix spike recovety data reported and met X 

3.4 Precision X RPOa FOR ARSENIC, CHROMIUM & LEAD FAILED i 

a) R~':: sample precision reported and met for all.inorganiq and radiochemistry ACCEPTANCE LIMITS 

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

3.5 Blank data X BIS(2-ETHYI.HEXYl)PHTHAlATE DETECTED IN BLANK 
a) Method or reagent blank data reported and met for all samples CHROMIUM DETECTED IN AQUEOUS BLANK 

CyANtDE DETECTED IN BLANK 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X 1,2..otCHLOROPROPANE DETECTED IN TRIP BlANK 
DlETHYLPHTHAlATE DETECTED IN EQUIPMENT BlANK 
TETRVL DETECTED IN EQUIPMENT BLANK 
CHROMIUM DETECTED IN eQUIPMENT BLANK 

3.6 Contractual qualifiers provided: " J" - estimated quantity; "8" -analyte found In method X 
blank above the MOl for organic or above the POL for inorganic; ·U" - analyte 
undetected (resub are below the MOL, lol, or MoA (radiochemical»; "H" -analysis 
done beyond the hoktklgtime 

3.7 Narrative addresses planchet flaming for gross alphalbeta X 

3.8 Narrative included. Correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and X 

8082 (pesticldeslPCBs) 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GCIMS (8260, 8270, etc.) 

a) 12~rwnec~kpUN~ X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GClHPLC (8330 and 8010 and 8082) -

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 Inorganics (metalS) 

a) initial calibration provided . X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d} ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided X 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

SUmmarize the findings in the table below. List only samp/eSlfractions for whk:h deficJencies have been noted. 

SamplelFraction No. Analysis ProblemslCommentslResolutions 
All AauEOUS we 

All GROSS AlPHA I BETA 
All GROSS ALPHA I BETA 

Were deficiencies unresolved?~ 9 .. No 

Based on the review, this data package is complete. 

TECHNICAl NARRATh'E IllEGIBLE (pg. 306-309) 

TECHNiCAl NARRATIVE Iu.EGIBLE (pg. 1IJ9...790) 

TECHNICAL NARRATIVE IllEGIBlE (pg. 806-8(7) 

~ Yes ~~ 
If no, provide: nonconformance report or correction request number 5306 and date correction request was submltted:- 11-14-2002 t: ~ , 
Reviewedby: \M raQ Sl,..M=;CJ,. Q.-.: Date: 11-1+2002 CJosedby: lA.'. p~ g....< a Oate: "b9 Jo~ f'" ( ~ 

I 

I 

i 





ANNEX C 
DSS Site 1052 

Soil-Vapor Monitoring Well Analytical Results and 
Data Validation Report 





.. 
::~~~:;":~;~'";;:. 

"fu ... _ •.. ~E Nl£ 

':", 

.... . .. '-
;.' :~ " ... \. .. 

' .. . .. 

··.A]'l~liYti()~*~.¢pprt 

.:' .... : . 

. J 

S::.r::.S0194 15 





ANALYTICAL REPORT 

PROJECT NO. CASE#7223.02.02.01 

DSS SOIL VAPOR WELL SAMPLING 

Lot #: E3I150194 

Pam Puissant 

SANDIA NATIONAL LABORATORIES 

SEVERN TRENT LABORATORIES, INC. 

Marisol Tahirara 
Project Manager 

September 19, 2003 
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EXECUTIVE SUMMARY - Detection Highlights 

E3I1S0194 

PARAMETER RESULT 

063092-001/l0S2-VW-Ol-S-SV 09/10/03 07:35 001 

Dichlorodifluoromethane 2.2 
Trichlorofluoromethane 15 
1,1,2-Trichloro- 1.4 J 

1,2,2-trifluoroethane 
Chloroform 3.5 
Carbon tetrachloride 3.5 
Benzene 0.90 J 

Trichloroethene 11 
Toluene 1.0 J 

Tetrachloroethene 31 

063093-00l/l052-VW-01-20-SV 09/10/03 07:40 002 

Dichlorodifluoromethane 1.5 J 

Trichlorofluoromethane 8.1 
1,1,2-Trichloro- 0.89 J 

1,2,2-trifluoroethane 
Chloroform 2.7 
Carbon tetrachloride 1.4 J 

Trichloroethene 11 
Toluene 1.8 J 

Tetrachloroethene 39 

063094-00l/1052-VW-01-70-SV 09!10/03 07:45 003 

Dichlorodifluoromethane 2.3 
Trichlorofluoromethane 13 
l,l,2-Trichloro- 1.7 J 

1,2,2-trifluoroethane 
Acetone 6.2 J 

Chloroform 5.4 
Carbon tetrachloride 2.6 

Trichloroethene 15 
Toluene 11 

Tetrachloroethene 43 

063095-00l/l052-VW-01-100-SV 09/10/03 07:50 004 

Dichlorodifluoromethane 6.6 
Trichlorofluoromethane 44 
l,l,2-Trichloro- 4.5 

1, 2, 2-trifluoroethane 
Acetone 5.9 J 

(Continued on n.ext 

,~ 

- I 

REPORTING 
LHlIT UNITS 

2.0 ppb (v/v) 
2.0 ppb(v/v) 
2.0 ppb(v/v) 

2.0 ppb(v/v) 
2.0 ppb (v/v) 
2.0 ppb(v/v) 
2.0 ppb (v/v) 
2.0 ppb(v/v) 
2.0 ppb(v/v) 

2.0 ppb (v/v) 
2.0 ppb (v/v) 
2.0 ppb(v/v) 

2.0 ppb(v/v) 
2.0 ppb(v/v) 
2.0 ppb (v/v) 
2.0 ppb(v/v) 
2.0 ppb(v/v) 

2.0 ppb (v/v) 
2.0 ppb (v/v) 
2.0 ppb(v/v) 

10 ppb(v/v) 
2.0 ppb(v/v) 
2.0 ppb(v/v) 
2.0 ppb(v/v) 
2.0 ppb(v/v) 
2.0 ppb(v/v) 

2.0 ppb (v/v) 
2.0 ppb(v/v) 
2.0 ppb (v/v) 
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EXECUTIVE SUMMARY - Detection Highlights 

E3I150194 

REPORTING ANl'.LYTIO.L 
PARAMETER RESULT LIMIT UNITS METHOD 

063095-001/1052-VW-Ol-1OO-SV 09/10/03 07:50 004 

Chloroform 16 2.0 ppb(v/v) EPA-21 TO-14A 
Carbon tetrachloride 9.5 2.0 ppb(v/v) EPA-21 TO-14A 
Benzene 0.88 J 2.0 ppb(v/v) EPA-21 TO-14A 
Trichloroethene 21 2.0 ppb(v/v) EPA-21 TO-14A 
Toluene 11 2.0 ppb(v/v) EPA-21 TO-14A 
Tetrachloroethene 50 2.0 ppb (v/v) EPA-21 TO-14A 

063096-001/1052-VW-01-150-SV 09/10/03 07:55 005 

Dichlorodifluoromethane 7.5 2.0 ppb(v/v) EPA-21 TO-14A 
Trichlorofluoromethane 41 2.0 ppb (v/v) EPA-21 TO-14A 
Carbon disulfide 6.6 J 10 ppb(v/v) EPA-21 1'0-14]>. 
1,1,2-Trichloro- 4.0 2.0 ppb(v/v) EPA-21 TO-14A 

1,2,2-trifluoroethane 
Chloroform 23 2.0 ppb(v/v) EPA-21 ~~O-14A 
Carbon tetrachloride 16 2.0 ppb(v/v) EPA-21 TO-14A 
Benzene 1.1 J 2.0 ppb(v/v) EPA-21 TO-14A 
Trichloroethene 18 2.0 ppb(v/v) EP.l'1.-21 TO-14A 
Toluene 4.5 2.0 ppb(v/v) EPA-21 TO-14A 
Tetrachloroethene 25 2.0 ppb(v/v) EPA-21 TO-14.J:!; 
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. ::::3IlS01'?4 

P.l:I.RAMETER 

ANAL1T'fICAL METE[ODS SUMMARY 

E3I150J.94 

A..i.'ilAL YTI C.l:I.L 
METHOD 

Volatile Organics by TO-14A EPA-21 TO-14A 

References: 

EPA-21 "Compendium of Methods for the Determination of Toxic 
Organic Ccmpounds in Ambient Air", Second Edition, 
EPA/625/R-96/010b, January 1999 
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SAMPLE SUJ\IMARY 

E3I150194 

SAMPLED SAMP 
WO # SAMPLE# CLIENT SAMPLE ID D1>.TE ~ 

FODD1 001 063092-001/1052-v~-01-5-SV 09/10/03 07:35 
FODD4 002 063093-001/1052-VN-01-20-SV 09/10/03 07:40 
FODD5 003 063094 -001/1052 - V'IJ- 0 1-70 -SV 09/10/03 07:45 
FODD6 004 063095- 0 01/ 1052 - V'IJ - 0 1-100 - SV 09/10/03 07:50 
FODD7 005 063096-001/1052-VW-Ol-150-SV 09/10/03 07:55 

NOTE(S} 
- Tile annlytic:!1 resuits of tile samples listed above are preSCllled on (ilc following pages. 

- All c:lICulations are performed before rounding 10 nvoid round-off "rrors in calculated resulls. 

- Resulls 1l00~d as "ND" were lIot deteCled at or above tile slated limi!. 

- This repon must not be reproduced. except ill full. without the written approval of the laboratory. 

- ResulTs Illr the following parameters are never reponed on a dry weigh! basis: color. corrosivity. density. tlashpoim. ignitabiJity, layers. odor_ 

pailll filler test. pH. porosity pressure. r~"ctivity. redox potellu:!l. specific gravity. spot tests. solids. solubility. temperature, viscosity, and weight. 
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SANDIA NATIONAL LABORATORIES 

Client San~le ID: 063092-001/10S2-VW-01-S-SV 

GC/MS Volatiles 

Lot-Sample # ... : E3I150194-001 Work Order # ... : FODDI1AC 
Date Received .. : 09/12/03 
Analysis Date .. : 09/17/03 
Analysis Time .. : 18:09 

Matrix ......... : AIR 
Date Sampled ... : 09/10/03 
Prep Date .•.... : 09/17/03 
Prep Batch # ... : 3261541 
Dilution Factor: 1 
Analyst ID ..... : 117751 

PP-.RAMETER 
Dichlorodifluoromethane 
Chloromethane 
l,2-Dichloro-

1, 1, 2,2-tetrafluoroethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
l,l-Dichloroethene 
Carbon disulfide 
1,1,2-Trichloro-

1, 2, 2-trifluoroethane 
Acetone 
Methylene chloride 
trans-l,2-Dichloroethene 
1,1-Dichloroethane 
Vinyl acetate 
cis-l,2-Dichloroethene 
2-Butanone (MEK) 
Chloroform 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Benzene 
1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
cis-l,3-Dichloropropene 
4-Methyl-2-pentanone 

(MIBK) 
Toluene 
trans-l,3-Dichloropropene 
1,1,2-Trichloroethane 
Tetrachloroethene 
2-Hexanone 
Dibromochloromethane 
1,2-Dibromoethane (EDB) 

Instrument ID .. : MSA 
Method ..•...... : EPA-21 TO-14A 

REPORTING 
RESULT LIMIT UNITS MDL 
2.2 2.0 ppb(v/v) 0.50 
ND 4.0 ppb(v/v) 1.0 
ND 2.0 ppb(v/v) 0.80 

ND 2.0 ppb(v/v) 0.80 
ND 2.0 ppb(v/v) 1.0 
ND 4.0 ppb(vjv) 0.80 
15 2.0 ppb (v/v) 0.50 
ND 2.0 ppb(v/v) 0.50 
lID 10 ppb(v/v) 2.0 
1.4 J 2.0 ppb(v/v) 0.50 

ND 10 ppb(v/v) 2.0 
ND 2.0 ppb (vjv) 0.80 
ND 2.0 ppb(v/v) 0.50 
ND 2.0 ppb (v/v) 0.50 
ND 10 ppb(v/v) 2.0 
ND 2.0 ppb(v/v) 0.80 
ND 10 ppb(v/v) 2.0 
3.5 2.0 ppb(v/v) 0.80 
1ID 2.0 ppb(v/v) 0.50 
3.5 2.0 ppb (v/v) 0.50 

0.90 J 2.0 ppb (v/v) 0.80 
ND 2.0 ppb(v/v) 0.80 
11 2.0 ppb (vjv) 0.50 
ND 2.0 ppb(v/v) 0.80 
ND 2.0 ppb(v/v) 0.80 
ND 2.0 ppb(v/v) 0.50 
ND 10 ppb (v/v) 2.0 

1.0 J 2.0 ppb(v/v) 0.50 
ND 2.0 ppb(v/v) 0.80 
lID 2.0 ppb(v/v) 0.60 
3J. 2.0 ppb (v/v) 0.60 
ND 10 ppb (v/v) 1.0 
ND 2.0 ppb(v/v) 0.50 
ND 2.0 ppb(v/v) 0.50 

(Continued on n.ext page) 
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SMlDIA NATIONAL LABORATORIES 

Client Sample ID: 063092-00l/l0S2-VW-Ol-S-SV 

GC/MS Volatiles 

Lot-Sample # ... : E3I150194-001 Work Order # ... : FODDI1AC Matrix ......... : AIR 

REPORTING 
PP>.RAMETER RESULT LIrlIT UNITS MDL 
Chlorobenzene ND 2.0 ppb(v/v) 0.50 
Ethylbenzene ND 2.0 ppb (v/v.) 0.50 
m-Xylene & p-Xylene ND 2.0 ppb(v/v) l.0 
o-Xylene ND 2.0 ppb(v/v) 0.60 
Styrene ND 2.0 ppb (v/v) 0.60 
Bromoform ND 2.0 ppb (v/v) 0.50 
1.i.2.2-Tetrachloroethane ND 2.0 ppb (v/v) 0.50 
Benzyl chloride ND 10 ppb (v/v) 0.80 
4-Ethyltoluene ND 2.0 ppb (v/v) 0.70 
1,3,5-Trimethylbenzene }.Jl) 2.0 ppb(v/v) 0.80 
1.2,4-Trimethylbenzene ND 2.0 ppb (v/v) 0.80 
1.3-Dichlorobenzene ND 2.0 ppb(v/v) 0.70 
1.4-Dichlorobenzene ND 2.0 ppb(v/v) 0.80 
1.2-Dichlorobenzene lID 2.0 ppb(v/v) 0.80 
1,2,4-Trichloro- ND 5.0 ppb(v/v) l.0 

benzene 
Hexachlorobutadiene l\TD 4.0 ppb(v/v) l.0 

NOTE (S) : 
) Slimmed result. Result is less than RL. 
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SANDIA NATIONAL IJillORATORIES 

Client Sample ID: 063093--00l/l0S2-VW-01.-20-SV 

GC/MS Volatiles 

Lot-Sample # ... : E3I1S0194-002 Work Order # ... : FODD41AC 
Date Received .. : 09/12/03 
Analysis Date •. : 09/17/03 
Analysis Time .. : 18:48 

Matrix ......... : AIR 
Date Sampled ... : 09/10/03 
Prep Date ...... : 09/17/03 
Prep Batch # ... : 3261541 
Dilution Factor: 1 
Analyst ID ..... : 117751 

PARJI.METER 
Dichlorodifluoromethane 
Chloromethane 
1,2-Dichloro-

1,1,2,2-tetrafluoroethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
1,1-Dichloroethene 
Carbon disulfide 
1.,l,2-Trichloro-

l,2,2-trifluoroethane 
Acetone 
Methylene chloride 
trans-1,2-Dichloroethene 
1,1-Dichloroethane 
Vinyl acetate 
cis-1,2-Dichloroethene 
2-Butanone (MEK) 
Chloroform 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Benzene 
1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
cls-1,3-Dichloropropene 
4-Methyl-2-pentanone 

(MIBK) 
Toluene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
Tetrachloroethene 
2-Hexanone 
Dibromochloromethane 
1,2-Dibromoethane (EDB) 

~lTl')0194 

Instrument ID .. : MSA 
Method ......... : EPA-21 TO-14A 

REPORTING 
RESULT LIMIT UNITS MDL 
1.5J 2.0 ppb(v/v) 0.50 
ND 4_0 ppb (v/v) 1.0 
ND 2.0 ppb (v/v) 0.80 

ND 2.0 ppb (v/v) 0.80 
ND 2.0 ppb(v/v) 1.0 
ND 4.0 ppb (v/v) 0.80 
8.l 2.0 ppb(v/v) 0.50 
ND 2.0 ppb(v/v) 0.50 
ND 10 ppb(v/v) 2.0 
0.89 J 2.0 ppb(v/v) 0.50 

ND 10 ppb(v/v) 2.0 
ND 2.0 ppb (v/v) 0.80 
ND 2.0 ppb(v/v) 0.50 
)JD 2.0 ppb(v/v) 0.50 
ND 10 ppb(v/v) 2.0 
ND 2.0 ppb(v/v) 0.80 
ND 10 ppb(v/v) 2.0 
2.7 2.0 ppb(v/v) 0.80 
ND 2.0 ppb (v/v) 0.50 
l.4 J 2.0 ppb{v/v) 0.50 
ND 2.0 ppb (v/v) 0.80 
ND 2.0 ppb (v/v) 0.80 
1.:1. 2.0 ppb(v/v) 0.50 
ND 2.0 ppb(v/v) 0.80 
ND 2.0 ppb(vjv) 0.80 
NO 2.0 ppb(vjv) 0.50 
NO 10 ppb(v/v) 2.0 

1.8 J 2.0 ppb{vjv) 0.50 
NO 2.0 ppb(v/v) 0.80 
NO 2.0 ppb(v/v) 0.60 
39 2.0 ppb(vjv) 0.60 
NO 10 ppb(v/v) 1.0 
NO 2.0 ppb(vjv} 0.50 
NO 2.0 ppb (v/v) 0.50 

(Continued on next page) 
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SANDIA NATIONAL LABORATORIES 

Client Sample ID: 063093-001/10S2-VW-Ol-20-SV 

GC/MS Volatiles 

Lot-Sample # ... : E3I1S0194-002 Work Order # ... : FODD41P..C Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Chlorobenzene ND 2.0 ppb(v/v} 0.50 
Ethylbenzene ND 2.0 ppb (v/v) 0.50 
m-Xylene & p-Xylene t-ID 2.0 ppb (v/v) 1.0 
o-Xylene ND 2.0 ppb(v/v) 0.60 
Styrene ND 2.0 ppb (v/v) 0.60 
Bromoform tm 2.0 ppb (v/v) 0.50 
l,i,2,2-Tetrachloroethane ND 2.0 ppb(v/v) 0.50 
Benzyl chloride tID 10 ppb (v/v) 0.80 
4-Ethyltoluene ND 2.0 ppb(v/v) 0.70 
1, 3, 5-Trimethylbenzene ND 2.0 ppb(v/v} 0.80 
l,2,4-Trimethylbenzene ND 2.0 ppb (v/v) 0.80 
l,3-Dichlorobenzene lID 2.0 ppb (v/v) 0.70 
l,4-Dichlorobenzene ND 2.0 ppb ('1/'1) 0.80 
1,2-Dichlorobenzene tID 2.0 ppb ('1/'1) 0.80 
1,2,4-Trichloro- ND 5.0 ppb ('1/'1) 1.0 

benzene 
Hexachlorobutadiene ti'D 4.0 ppb (v/v) 1.0 

NOTE (S) : 
J Estimated result. Result is less than RL. 
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S.l'illDIA NATIONAL LABORATORIES 

Client Sample ID: 063094-001/1052-VW-01-70-SV 

GC/MS Volatiles 

Lot-Sample # ... : E3I150194-003 Work Order # ... : FODD51AC 
Date Received .. : 09/12/03 
Analysis Date •. : 09/17/03 
Analysis Time .. : 19:36 

Matrix ......... : AIR 
Date Sampled ... : 09/10/03 
Prep Date ...... : 09/17/03 
Prep Batch # ... : 3261541 
Dilution Factor: 1 
Analyst ID ..... : 117751 

PARAI'IETER 
Dichlorodifluorornethane 
Chloromethane 
1,2-Dichloro-

1,l,2,2-tetrafluoroethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
1,1-Dichloroethene 
Carbon disulfide 
l,l,2-Trichloro-

1,2,2-trifluoroethane 
Acetone 
Methylene chloride 
trans-l,2-0ichloroethene 
1,1-Oichloroethane 
Vinyl acetate 
cis-l,2-Dichloroethene 
2-Butanone (MEK) 
Chloroform 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Benzene 
1,2-Dichloroethane 
Trichloroethene 
l,2-0ichloropropane 
Bromodichloromethane 
cis-l,3-0ichloropropene 
4-Methyl-2-pentanone 

(MIBK) 
Toluene 
trans-l,3-Dichloropropene 
1,1,2-Trichloroethane 
Tetrachloroethene 
2-Hexanone 
Dibromochloromethane 
l,2-Dibromoethane (EDE) 

Instrument ID .. : MSA 
Method ......... : EPA-21 TO-14A 

REPORTING 
RESULT LIMIT UNITS MDL 
2.3 2.0 ppb(v/v) 0.50 
NO 4.0 ppb(v/v) 1.0 
NO 2.0 ppb(v/v) 0.80 

NO 2.0 ppb(v/v) 0.80 
ND 2.0 ppb(v/v) 1.0 
ND 4.0 ppb(v/v) 0.80 
l3 ,2.0 ppb(v/v) 0.50 
ND 2.0 ppb(v/v) 0.50 
ND 10 ppb(v/v) 2.0 
l.7 J 2.0 ppb(v/v) 0.50 

6.2 J 10 ppb(v/v} 2.0 
ND 2.0 ppb(v/v) 0.80 
NO 2.0 ppb(v/v) 0.50 
ND 2.0 ppb(v/v) 0.50 
ND 10 ppb(v/v) 2.0 
ND 2.0 ppb{v/v) 0.80 
ND 10 ppb{v/v) 2.0 
5.4 2.0 ppb(v/v) 0.80 
ND 2.0 ppb(v/v) 0.50 
2.6 2.0 ppb(v/v) 0.50 

ND 2.0 ppb(v/v) 0.80 
ND 2.0 ppb(v/v) 0.80 
15 2.0 ppb(v/v) 0.50 
NO 2.0 ppb{v/v) 0.80 
NO 2.0 ppb(v/v) 0.80 
lID 2.0 ppb(v/v) 0.50 
ND 10 ppb(v/v) 2.0 

11 2.0 ppb(v/v} 0.50 
NO 2.0 ppb(v/v) 0.80 
)IT) 2.0 ppb(v/v) 0.60 
43 2.0 ppb(v/v) 0.60 
NO 10 ppb(v/v) 1.0 
?-lD 2.0 ppb(v/v) 0.50 
)lD 2.0 ppb(v/v) 0.50 

(Continued on next page) 
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SANDIA NATIONAL LABORATORIES 

Client Sa.mple ID: 063094-001jl052-VW-Ol-70-SV 

GC/MS Volatiles 

Lot-Sample # ... : E31150194-003 Work Order # ... : FODD51AC Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MOL 
Chlorobenzene ND 2.0 ppb(vjv) 0.50 
Ethylbenzene ND 2.0 ppb (v/v) 0.50 
m-Xylene & p-Xylene ND 2.0 ppb(v/v) 1.0 
o-Xylene 1ID 2.0 ppb(v/v) 0.60 
Styrene ND 2.0 ppb(v/v) 0.60 
Bromoform NO 2.0 ppb(v/v) 0.50 
l,l~2,2-Tetrachloroethane NO 2.0 ppb(v/v) 0.50 
Benzyl chloride NO 10 ppb(v/v) 0.80 
4-Ethyltoluene NO 2.0 ppb(v/v) 0.70 
l,3,5-Trimethylbenzene ND 2.0 ppb(v/v) 0.80 
l,2,4-Trimethylbenzene DID 2.0 ppb(v/v) 0.80 
l,3-Dichlorobenzene ND 2.0 ppb (v/v) 0.70 
1,4-Dichlorobenzene l'ID 2.0 ppb(v/v) 0.80 
l,2-Dichlorobenzene ND 2.0 ppb (v/v) 0.80 
l,2,4-Trichloro- ND 5.0 ppb (v/v) 1.0 

benzene 
Hexachlorobutadiene ND 4.0 ppb(v/v) 1.0 

NOTE(S) : 
J Estil1m~d rosult. Result is less Ihall RL. 
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SANDIA NATIONAL l:.ABORATORIES 

Client Sample ID: 063095-001/1052-VW-Ol-100-SV 

GC/MS Volatiles 

Lot-Sample # ... : E3I150194-004 Work Order # .... : FODD61AC Matrix ......... : AIR 
Date Sampled ... : 09/10/03 
Prep Date ...... : 09/17/03 
Prep Batch # ... : 3261541 
Dilution Factor: 1 
Analyst ID ..... : 117751 

PARAMETER 
Dichlorodifluoromethane 
Chloromethane 
1,2-Dichloro-

1,1,2,2-tetrafluoroethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
1,1-Dichloroethene 
Carbon disulfide 
1 , 1,2 --Trichloro-

1,2,2-trifluoroethane 
Acetone 
t"lethylene chloride 
trans-l,2-Dichloroethene 
1,1-Dichloroethane 
Vinyl acetate 
cis-1,2-Dichloroetherte 
2-Butanone (MEK) 
Chloroform 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Benzene 
1,2-Dichloroethane 
Trichloroethene 
l,2-Dichloropropane 
Bromodichloromethane 
ciS-1,3-Dichloropropene 
4-Methyl-2-pentanone 

(MIBK) 
Toluene 
trans-l,3-Dichloropropene 
1,1,2-Trichloroethane 
Tetrachloroethene 
2-Hexanone 
Dibromochloromethane 
l,2-Dibromoethane (EDB) 

Date Received ... : 09/12/03 
Analysis Date .. : 09/17/03 
Analysis Time .• : 20:11 

Instrument ID .. : MSA 
Method ......... : EPA-2l TO-14A 

REPORTING 
RESULT LIMIT UNITS 
6.6 2.0 ppb(v/v} 
ND 4.0 ppb(v/v) 
NO 2.0 ppb(v/v) 

ND 2.0 ppb(v/v) 
NO 2.0 ppb(v/v) 
ND 4.0 ppb(v/v) 
44 2.0 ppb(v/v) 
ND 2.0 ppb(v/v) 
ND 10 ppb(v/v) 
4.5 2.0 ppb(v/v) 

5.9 J 10 ppb(v/v) 
ND 2.0 ppb(v/v) 
ND 2.0 ppb(v/v) 
ND 2.0 ppb(v/v) 
ND 10 ppb(v/v) 
ND 2.0 ppb(v/v) 
ND 10 ppb(v/v) 
16 2.0 ppb(v/v) 
lID 2.0' ppb(v/v) 
9.5 2.0 ppb(v/v) 
0.88 J 2.0 ppb(v/v) 
ND 2.0 ppb(v/v) 
21 2.0 ppb{v/v) 
ND 2.0 ppb(v/v) 
ND 2.0 ppb(v/v) 
DID 2.0 ppb(v/v) 
ND 10 ppb(v/v) 

11 2.0 ppb(v/v) 
ND 2.0 ppb(v/v) 
ND 2.0 ppb(v/v) 
50 2.0 ppb(v/v) 
ND 10 ppb(v/v) 
ND 2.0 ppb(v/v) 
ND 2.0 ppb(v/v) 

(Continued on next page) 

MDL 
0.50 
1.0 
0.80 

0.80 
1.0 
0.80 
0.50 
0.50 
2.0 
0.50 

2.0 
0.80 
0.50 
0.50 
2.0 
0.80 
2.0 
0.80 
0.50 
0.50 
0.80 
0.80 
0.50 
0.80 
0.80 
0.50 
2.0 

0.50 
0.80 
0.60 
0.60 
:.0 
0.50 
0.50 



SANDIA NATIONAL LABORATORIES 

Client Sample ID: 063095-001/1052-VW-OI-I00-SV 

GC/MS Volat:iles 

Lot-Sample # ... : E3IlS0194-004 Work Order # ... : FODD61AC Matrix ......... : AIR 

REPORTING 
PARF.METER RESULT LIMIT UNITS MDL 
Chlorobenzene ND 2.0 ppb(v/v) 0.50 
Ethylbenzene ND 2.0 ppb (v/v) 0.50 
m-Xylene & p-Xylene ND 2.0 ppb(v/v) 1.0 
o-Xylene ND 2.0 ppb(v/v) 0.60 
Styrene l-ID 2.0 ppb(v/v) 0.60 
Bromoform l-ID 2.0 ppb (v/v) 0.50 
1,1: 2. 2-Tetrachloroethane ND 2.0 ppb (v/v) 0.50 
Benzyl chloride ND 10 ppb(v/v) 0.80 
4-Ethyltoluene ND 2.0 ppb(v/v) 0.70 
l,3.5-Trimethylbenzene l'ID 2.0 ppb (v/v) 0.80 
1.2.4-Trimethylbenzene ND 2.0 ppb (v/v) 0.80 
l,3-Dichlorobenzene l'ID 2.0 ppb(v/v) 0.70 
l,4-Dichlorobenzene l-ID 2.0 ppb(v/v) 0.80 
l,2-Dichlorobenzene l'ID 2.0 ppb (v/v) 0.80 
l,2,4-Trichloro- l-ID 5.0 ppb(v/v) 1.0 

benzene 
Hexachlorobutadiene ND 4.0 ppb(v/v) 1.0 

NOTE (S) : 

J Estimated result. Result is less thun RL. 

R,T''i0194 13 



SANDIA NATIONAL LABORATORIES 

Client S~nple ID: 063096-001jl052-VW-01-150-SV 

GCjMS Volatiles 

Lot-Sample # ..• : E3I150l94-005 Work Order # ... : F00071AC 
Date Received •. : 09/12/03 
Analysis Date .. : 09/17/03 
Analysis Time .. : 20:53 

Matrix ......... : AIR 
Date Sampled ... : 09jlO/03 
Prep Date ...... : 09/17/03 
Prep Batch # ... : 3261541 
Dilution Factor: 1 
Analyst ID ..... : 117751 

PAR.n.METER 
Dichlorodifluoromethane 
Chloromethane 
1,2-0ichloro-

1,1,2,2-tetrafluoroethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
1,1-Dichloroethene 
Carbon disulfide 
1,1,2-Trichloro-

1,2,2-trifluoroethane 
Acetone 
Methylene chloride 
trans-1,2-0ichloroethene 
1,1-0ichloroethane 
Vinyl acetate 
cis-1,2-0ichloroethene 
2-Butanone (MEK) 
Chloroform 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Benzene 
1,2-0ichloroethane 
Trichloroethene 
1,2-0ichloropropane 
Bromodichloromethane 
cis-1,3-Dichloropropene 
4-Methyl-2-pentanone 

(MIBK) 
Toluene 
trans-l,3-Dichloropropene 
1,1,2-Trichloroethane 
Tetrachloroethene 
2-Hexanone 
Dibromochloromethane 
1,2-Dibromoethane (EDB) 

Instrument ID .. : MSA 
Method ....... , .: EPA-21 TO-14A 

REPORTING 
RESULT LIMIT UNITS MDL 
7.5 2.0 ppb(vjv) 0.50 
NO 4.0 ppb(v/v) 1.0 
NO 2.0 ppb(v/v) 0.80 

NO 2.0 ppb(v/v) 0.80 
lTD 2.0 ppb ('1/'1) 1.0 
NO 4.0 ppb(v/v) 0.80 
41 2.0 ppb(vjv) 0.50 
NO 2.0 ppb ('11'1) 0.50 
6.6 J 10 ppb(vjv) 2.0 
4.0 2.0 ppb(v/v) 0.50 

NO 10 ppb(v/v) 2.0 
NO 2.0 ppb ('11'1) 0.80 
NO 2.0 ppb (vjv) 0.50 
NO 2.0 ppb(v/v) 0.50 
ND 10 ppb(v/v} 2.0 
NO 2.0 ppb(v/v) 0.80 
ND 10 ppb(v/v) 2.0 
23 2.0 ppb(vjv) 0.80 
NO 2.0 ppb (v/v) 0.50 
~6 2.0 ppb(vjv) 0.50 
1.1 J 2.0 ppb(v/v) 0.80 
NO 2.0 ppb ('11'1) 0.80 
18 2.0 ppb(vjv) 0.50 
NO 2.0 ppb(v/v) 0.80 
NO 2.0 ppb(v/v) 0.80 
ND 2.0 ppb(v/v) 0.50 
NO 10 ppb(v/v) 2.0 

4.5 2.0 ppb(vjv) 0.50 
NO 2.0 ppb(v/v) 0.80 
ND 2.0 ppb(v/v) 0.60 
25 2.0 ppb (vjv) 0.60 
lID 10 ppb(v/v) 1.0 
NO 2.0 ppb(v/v} 0.50 
lID 2.0 ppb(v/v) 0.50 

(Continued on next page) 
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SANDIA NATIONAL IJ.\BORATORIES 

Client Sample ID: 063096-001/10S2-VW-Ol-1S0-SV 

GC/MS Volatiles 

Lot-Sample :If ••• : E3I150194-005 Work Order :If ••• : FODD71AC Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Chlorobenzene ND 2.0 ppb(v/v) 0.50 
Ethylbenzerie ND 2.0 ppb(v/v} 0.50 
m-Xylene & p-Xylene ND 2.0 ppb(v/v) 1.0 
o-Xylene ND 2.0 ppb(v/v) 0.60 
Styrene ND 2.0 ppb(v/v) 0.60 
Brcmoform ;:"ID 2.0 ppb(v/v) 0.50 
1,i,2,2-Tetrachloroethane ND 2.0 ppb(v/v) 0.50 
Benzyl chloride ND 10 ppb(v/v) 0.80 
4-Ethyltoluene ND 2.0 ppb(v/v) 0.70 
l,3,5-Trimethylbenzene ND 2.0 ppb(v/v) 0.80 
1,2,4-Trimethylbenzene ND 2.0 ppb(v/v) 0.80 
l,3-Dichlorobenzene ND 2.0 ppb(v/v) 0.70 
1,4-Dichlorobenzene ND 2.0 ppb(v/v) 0.80 
l,2-Dichlorobenzene ~ID 2.0 ppb(v/v) 0.80 
l,2,4-Trichloro- ND 5.0 ppb(v/v) 1.0 

benzene 
Hexachlorobutadiene j)JD 4.0 ppb(v/v) 1.0 

NOTE (S) : 
J EslilllaCl.'ti result. Result is less than RL 
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The remaining portions of this report: 

• QA/QC; 
• lOS2-VW-Ol Extended Raw Data, 

are available through the SNLINM Environmental 
Safety & Health and Security Record Center 





 



 



Contract Verification Review (CVR) 

Project Leader COLLINS --------------------- Project Name DSS·NFA --------------------------- Case No. 7223_02.02.01 

ARlcae No. 606763 -------------------- Analytical Lab SEVERN TRENT Soo No. E31150194 

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

~.~ ~ ....... ____ ........ --""''t' --- -- -- -.- -- --- - .-

Line ComC)lete? Resolved? 

No. Item Yes No If ~o. explain Yes No 

1.1 All items on cae complete - data entry clerk initialed and dated X 

1.2 Container-tVPe( s) correct for analyses requested X 

1.3 Sample volume adequate for # and types of analyses requested X 

1.4 Preservative correct for analyses requested X 

1.5 Custody records continuous and complete X 

1.6 Lab sample number(s) provided and SNL sample number(s) cross referenced and X 

correct 

1.7 Date samples received X 

1.8 Condition uPon receipt information provided X 

~.~ 

• ~._ ••• ___ _____ - __ JI"" --

Line Coml)lete? Resolved? 
No. Item Yes No lfno, explain Yes No 

2.1 Data reviewed, signature X 

2.2 Method reference number(s) complete and correct X 

2.3 QC analysis and acceptance limits provided (MB, LCS, Replicate) X 

2.4 Matrix spike/matrix spike duplicate data provided (if requested) N/A 

2.5 Detection limits provided; PQL and MDL (or IDL), MDA and Lc X 

2.6 QC batch numbers provided X 1 

2.7 Dilution factors provided and all dilution levels reported X 

2.8 Data reported in appropriate units and using correct significant figures X 

2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery (if N/A 

applicable) reported 
2.10 Narrative provided X 

2.11 TAT met X 

2.12 Hold times met X 

2.13 Contractual Qualifiers provided X 

2.14 All requested result and TIC (if requested) data provided X 



ARCOC 606763 
Contract Verification Review (Continued) 

-..I ..... ___ '-0(£----- . -- --
Item Yes No Ifno, Sample ID No./Fraction(s) and Analysis 

0" 

3.1 Are reporting units appropriate forthe matrix and meet contract specified or project~specific 
requirements? Ioorganics and metals reported as ppm (mglliter or mgIKg)? Tritium reported 
in picocuries per liter with percent moisture for soil samples? Units consistent between QC 

X 

samples and sample data 
3.2 Quantitation limit met for all samples X 

3.3 Accuracy X 
a) Laboratory control samples accuracy reported and met for all samples 
b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography N/A 

technique 
c) Matrix spike recovery data reported and met N/A 

3.4 Precision N/A 
a) Replicate sample precision reported and met for all inorganic and radiochemistry samples 
b) Matrix spike duplicate RPD data reported and met for all organic samples N/A 

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

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

3.6 Contractual qualifiers provided: "J"~ estimated quantity; "B"~analyte found in method blank X 
above the MDL for organic or above the PQL for inorganic; "U"~ analyte undetected{results 
are below the MOL, IDL, or MDA (radiochemical»; "H"~analysis done beyond the holding 
time 

3.7 Narrative addresses planchet flaming for gross alphalbeta N/A 

3.8 Narrative included, correct, and complete X 

3.9 Seco~d column confinnation data provided for methods 8330 (high explosives) and 8082 N/A 

(pesticidesIPCBs) 



ARCOC 606763 
Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

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

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GCIHPLC (8330 and 8010 and 8082) 

a) Initial calibration provided NIA 

b) Continuing calibration provided NIA 

c) Instrument run logs provided N/A 

4.3 Inorganics (metals) 

a) Initial calibration provided N/A 

b) Continuing calibration provided N/A 

c) ICP interference check sample data provided N/A 

d) ICP serial dilution provided N/A 

e) Instrument run logs provided N/A 

4.4 Radiochemistry 

a) Instrument run logs provided N/A 



ARCOC bUt) IO:J 

Contract Verification Review (Concluded) 

5.0 Problem Resolution 

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

SamplelFraction No. Analysis ProblemslCommentslResolutions 

Were deficiencies unreSolved? Yes Q 
Based on the review, this data package is complete. Q No 

If no, provide: nonconformance report or correction request number and date correction request was submitted:._~ _____ _ 
"-

Reviewed by: W l ? 0.. Q ~~ Date: 9-25-2003 Closed by: Date:. ____ _ 
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CONTRACT LABORATORY 
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page _1_ of _,_ 

Batch No. ,tV ( 1-
Dept. No.fMail Sop: 613211089 

Project/T ask Ma nag er: Mike Sanders 

Project Name: DSS Soil Vapor Well Sampling 

Record Center Code: 

Logbook Ref. No.: 

606763 ARICOC SMO Use 

Date Sample~Shlpped: ProjectJTask No.:_7223.02.02.01__ 0 Waste Characterization 

CairierJWaybill No. SMO Authorization:~ -Send preliminary/copy report to: 
Lab Contact: Contract #:. t--"-0--=::..L..=-'--"'----h---,-________ ~ _____ _'__~ 
Lab Destination: Sevem Trent St.Louis . . fAA Released by COC No.: _______ _ 

SMO ContacUPhone: Pam Puissant(505)844-3185 SEc eon t.e o Validation Required 

Service Order No. ~. V~V vv Send Report to SMa: Wendy Palencia(505)844-3132 Bill TO:Sandia National Labs (Accounts Payable) CF023-03 

Location Tech Area 1 

Building Room 
ER Sample ID or Pump ERSite 

Sample No.-Fraction Sample Location Detail Depth (ft) No. 

063092-001 10S2-VW-01-S-SV S 

063093-001 1052-VW-01-20-SV 20 

063094-001 1052-VW-01-70-SV 70 

063095-001 1 052-VW-01-1oo-sv 100 

063096-001 1052-VW-01-150-SV 150 

Reference LOV(avaiiable at SMOt 
Date/Time(hr) Sample Container Preserv-

Collected Matrix Type Volume ative 

"'JD-O~13!S SG SC 6L none 
~ 

, 
o7A!o SG SC 6L none 

074.5 SG SC 6L none 

07050 SG SC 6L none ,,, 07.5..5 SG SC 6L none 

Collection Sample 
Method Type 

G SA 

G .sA 

G SA 

G SA 

G SA 

P.O. Box 5800 MS 0154' 

Albuquerque, NM 87185·0154 

Parameter & Method 
Requested 

TO-14 $""'U"III'* .A -~ 5'1 
TO-14 't I~";;' () 
TO-14 "1S,fq 13 
TO-14 OJ$K. 

TO-14 J. 930~ 53/!; 

Lab Sample 
10 
~ 

_._-

,RMMA DYes 0'Jo Rer-No.-- - --- ~a~-plrl'rclC~liigi':Smo Use' Speciallnstructlons/QC Requirements Ai:>normal .... 
Sample Disposal D Return to Client [2] Disposal by lab QateElltered(iliOl/dd/yy),lAl H\ bS EDD [2] Yes 0 No Conditions on 

ITurnaround Time 07 Day 015 Day . 030 Day Entered'by: .,::-~. . ..•...•. Level C Package 0 Yes 0 No Receipt 
IReturn Samples By: [J Negotiated TAT,QCinits. .I!J!... .•. 'Send report to: . 

Name A Signature Init CompanyfOrganization/Phone/Celiular Mike Sanders 

Sample J Lee 'c:i'..1 L A!!'--d'_ JDL Weston Solutions 6134 (505-284-3309) Dept.6132 Mall stop 1089 

Team ., ~'// U;:'Vr.:J'1"U"J-O· FO'v 505-284-2478 

Members .7 - Tim Jackson Mall stop 1087 

505-284-2547 

~ 'Please list as separate report. 

1.RelinqUiShedbY~ Z 
1. Received by . A oS ,'1'\ ~~ 

4.Relinquished by Qrg. 

4. Received by Org. 

2.Relinquishedby V ./-f-,-c. S-A--..V Org.~I~?D-ite-qli())D~ Time 1/00 5.Relinqulshed by ,Org. 

2. Received by { -" Org. Date Time 5. Received by Org. 

3.Relinquished by Org. Date Time 6.Rellnqulshed by Org. 

3. Received by Org. Dale Time 6. Received by Org. 

. Date 

Date 

Date 

Dale 

Dale 

Date 

Time 

Time 

Time 

Time 

Time 

Time 

LabUse 





Sample Findings Summary Page 1/1 

Site: DSS-NFA ARICOC: 606763 Data Type: Organic 

I 

I 

Analysis met QC acceptance criteria. No data will be qualified. 

I 

Validated By: ~ "t;z::;,b- Date: 09/29/03 





t,n;::li\,+ir:.:<! ()llaiihl A~~ori;:;\t-e~ lnr 
I \1 t"""'~ Y L~ ...... i"....l. "-(, ......... '1""'1 '-'1,""';_ '<,....t"",,,'t.. --, -, ,-~ 

DATE: 

TO: 

FROM: 

SUBJECT: 

616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

September 29, 2003 

File 

Kevin Lambert 

MEMORANDUM 

Organic Data Review and Validation - SNL 
DSS-NFA, ARlCOC No. 606763, SDG No. E31150194 (STCA), and Projectffask No. 
7223.02.02.01 

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

Summary 

All samples were prepared and analyzed with accepted procedures using method EPA21 TO-14A. All 
compounds were successfully analyzed. No problems were identified with the data package that result in 
the qualification of data . 

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

Holding Times 

All samples were analyzed within the prescribed holding times. 

Calibration 

The initial calibration and continuing calibration data met QC acceptance criteria except as follows. 

The calibration RF for chloromethane (0.089) was < the specified minimum RF (0.10). However, the 
calibration RSD and CCV %D for chloromethane met QC acceptance criteria. Associated sample results 
were non-detect (ND) and as a result based on professional judgment no data will be qualified. 

The calibration RSD for benzyl chloride (29%) and bromoform (25%) were> 20% but.::s 40%. Associated 
sample results were ND and as a result based on professional judgment no data will be qualified. 

The CCV %D for vinyl acetate (-30%) was> 20% but.::s 40%. Associated sample results were ND and as a 
result based on professional judgment no data will be qualified. 

Blanks 

No target analytes were detected in the blanks. 



Surrogates 

Surrogate assessment is not required for this analysis. 

Internal Standards 

Internal standards data met QC acceptance criteria. 

Matrix SpikelMatrix Spike Duplicate (MSIMSD) 

MSIMSD is not required. The LCSILCSD is used to assess accuracy and precision. 

Laboratory Control Sample (LCS) 

The LCSILCSD met QC acceptance criteria. 

Detection LimitsIDilutions 

All detection limits were properly reported; no dilutions were required 

OtberQC 

No equipment blank (EB), trip blank (TB) or field duplicate pair was submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 



SitelProject: D:):s - /\/ F /? 
AR/COC #: 

;.; ., ':;0 /) O!o itr ') 
Laboratory: :$ T C' /J 
SDG#: E3I j 50/9 '-I 

QC Elemeht 

1. Holding Times/Preservatioll 

2. Calibrations 

3. Method Blanks 

4. MSIMSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9, TCL Compound Identification 

10, ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

.I ::; Estimated 

U = Not Detected 

Ul:: Not Detected, Estimated 

R == Unusable 

Data Validation Summary 

ProjectlTask #: r;2;23,o;2.{)..1.0j # of Samples: ,.> Matrix: -V" /l"-'-'/ 

"-ro'/4ft 
vce 

Organics 

SVOC 
Pesticide/ 

PCB 

'/ I~, 
../ "~, 
V' ~~ 

;1/A 

Lahoratory Sample IDs: e .3 r 50 I c( '-I 

HPLC 
JJml 

i", 
~~ 

Analysis 

Inorganics 
GFAAJ CVAA 

AA QIg) 
ICP/AES 

LLL 
V I 1~1fLLi{ 

{\iff I 
,/ I 
/ 

I
:; 
!"i 

}/Ir 
Check ("1) Acceptable 
Shaded Cells Not Applicable (also "NA") 

.,,~ 

____ Jill!i!'!; 

1

,',1, 

.~ 
" 

1 ~ ! i 
':j' 

j"" 

r:":~NJ:ql'" t";Li!lfR';:' 
d!i'; 

'\! 

CN 

NP = Not Provided J:' "" 1 .~ 
Other: Reviewed By: ~v-t,.....,..4 ~....J:.A.~" 

B-12 

RAD Other 

~" 
~ 

'-.', 

Date: 'j-~. '/ -?~/3 





Volatile Organics (TO-14) Page 1 of3 

SiteiProject: D 5" 5 -. IIj FA ARiCOC #: 6 {) t 16..l # of Samples: S Matrix: _-.:.A-Lf-c/..:../2_--,-____ _ 

Laboratory: S Te /) Laboratory Report #: E3I150J9i LaboratorySampleIJ)s: £3I!5{)/9L/ --O()lis -005 

Methods: E P/!;2/ {Ttl 'J'i/) ) Ii M-) /S') Batch #s: 3 ;;; 10 /S Y / 
~l 

, !iI', ,"; i!"'::;:;:;;";] 'ic~b.~::: ;:i?~i~ '~~JF!'j~~I:l i;ii::iiii 1T:IT;i!:il: 'li~~, :~!I'J~~:i l;'~~i~:::' 
I I~ 'd' !M,it1"I~~~~f ;!:,~::. !!iiRm':;'iil!:r.p::d:""f"I':' il;:~Si {CBbi "d,'''; $;~'~: ~f'l<~i 

iii Ihl! !!,~f:::ili!ii;!!i:;:::; "~.~'5:" '~~~~~' ":'~~~o'" !li:l~!I~~!,i! \'!lji',U U':';:ijli ~}fi i,::::!':'l·!:ii~! ,~,'~~~:i;! 

1: Ii r7~ii(H;l)j!il:: 'i l!', 
1 75-OQ-3 
1 75-09-2 methylene chloride (lOxblk) ,v' 0.01 / -../ v 
(li:I~7h6i\li1\iilii!ilil&~1DIl6ik~Jfliiiii::!.:i':'::I'0: P~IHiili:iri ii::1 !Il:;ti! !\iii' nt!!:: !!iilii:, i 1:";:: ii::q,:n )ii'Hii::i'l: :i' 1."i!\Jii:!'; I:':::! !" I:::! ::i::;ii;;i~ii: :'i!':!l' i:i:LI::!!!;::·:;:!,! 
"' ...... ,,'" ,.,,, . " ~i!1Liill;;ljm~tJ.te.,~\::::; !~U !)~iW!+ T,i ill:! HTlli ;'u:';:: j[:!I,:!'t 'I :Iij~! i:'!~!i: :: I!"i:i"~ ii:';, ':, ,'! i[: ii:' :ii!iii:Hii;i,':Id'!!i!,!::lili::i 

iii 'Ui!!,: it¥l: PillQ;Lli :'l:'i ,lid: iii':;:] ii::il" ,:' ::!::;:,: Ii! i!:i:il,'i'P ',!!:' i;"U,P' if! :i!'! .". d' \(: :::!:!';illT"::i;'!lIlii!!,:·qi! 
,I. ,!I.!Ii, IMiJ P~~~'!' ly!:iiiL liii! ' 'i'lIli' ii! ,1;,11,' H:, ;.:!:i:j liii\i:j! 11 it 1:,'j'II::: :::: ;ii:i!!!! ::iii:: i.l:'l.!:i!>! 
le!;i::i:!:'iil!iiY;'iJ p'.!~~ii: ilii:" Ii liiiU iil i' i:i 1:'i:iI',:':.: I;!: ii! ;:.I')]!:: ii. I'. !Li::HiDil}, :" :i!'i, :L " :( 
~~H::!l:!iil:lW.l' iY,I.WH: i!!Hl: iii! W il ':': [':: in! ~!.;: :i ',!!' >, !.!!';ii: i'::::'), /, i,';'ii 

~innr ilW~ll#lllcldo~;:iiiiliii!iill!{r ll;:t~iil !lili;:;t1l 'i::l; 1'; j i:i; .. ::t: in!!::,: in' i,i:!: ... ::::il II ,!:::'LD,f;I: :!ili,i:! i,,:,1''''''''' 

5IUiii;'~~i~W~~~i!i!!!;'IW:lMj P;fHlii ',:ii!!t:!i: iii!!: Hi U I'!;!,: . ,iI lit;!:,::: l'i, Iii:i if l!!if::!lji \: ':,:iiiY'IJ?!I' li'i,: i:', [! "[.::1 i'flu1ji;!l"iU 
2!::il[g~SY~~:,:i!iil.l~-41~Ii'lU:ttMI~a,:j:nHH:idijl( O~l:i,1;ii' FWI! '!~ U,L 'I'lli,: l'i,,,iF'li: :" II:,: ii: :1, :': it!!!'!!! 1\ ffT:Ji:tYi/: l: ,H:;;'!:;: diljl:iiil'i:rm 
2 10061-01·5 cis.l,3·dichloropropene I v, 0.20 

2IHii1ilH4~~~UU!lii ~' " 
2 _ 1 0061-02-6 tralls·l,3·~ichlor<lJl!-.opetle __ 

iil,,!,:!!!':!!:::,',"]:I';,!!!;,,!!I:'!':!' :':iprmrrl~;t'~i'U':';:'.':!i!·:i:·ii':j!T:Ti;';;I:T[\r.i,\:nii":TI!: 

i;j.!I!\:;~n!jli~TD~i%TDJIT:Jn:}L!jIHi:f~11tj:ihl~~iiriiUil;;lT"!:!"1~!t':7;~±iTi'i"i":7i;h:7"'rnm-:::::7h"T1"7m'7:7'ITi7tr"T!'T7nIr-~mi~trri':T1 
3 79-34-5 
3 108·88·3 

f3TiOO~1.4-IF:thylbenzen~ -~-- 17JO.Tif 
IL_lt 00'42-S__J~tyrel1e~ ____ ~ ___ __.l.! I()·~()_ 

100-44-7 
106·93-4 
95·50-1 
541·73·1 
106·46·7 
75-71·& 

1, 1.dinhlornhP.l17.f'J'Ie 

11,4-dichlorobenzene 
~ 
I~ 
17 

:,·:t,'ii!PHi;::iiHI:,' 

w 

~ 

-'5JL '\I \V v 

Comments: /\/A - A/c) f A jp/r 'c: A-b're 

\v 

Reviewed By: 1::vv<~, d :Z:J~J Date: 9'-;J-. 9-. c!3 

'\ 
\J 

~ 
~ 

\, .... 

'\ 
\ ... 

, Notes: . S~ded rows are RCRA compoundN. I 
(/) CJ.i1 ~ L. f1A-U~ ~. ~ i251J cj C L~ t/ % D .)~~ . 

() L C./tA.~_<.A-~J/ i~~-c-~~--.J1-~{,~;t::i'1. .'i' 

~./LC-a.~t:.:et4 ;tIP /~ /\,,1::' c/~ f---tA--d~£>d?' CL-.. .... a_ 
~e ~:;u'--t.::T 



Volatile Organics (TO-14) Page 2 of3 

Site/Project: _________ _ ARlCOC#: (;; 06 163 # ofSampJes: Matrix: _________ _ 

Laboratory: Laboratory Report #: _________ _ Laboratory Sample IDs: _______________ _ 
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Contract Verification Review (CVR) 

Project Leader COLLINS ----------------------- Project Name DSS·NF A ---------------------- Case No. 7223 02.02.01 

AR/COC No. 606763 -------------------- Analytical Lab SEVERN TRENT SDG No. E31150194 

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

1.0 Analvsis R, 
-=-.::L-~-- --.d Chain of Custody Record and LOl?:-ln Infi -- -~-- -~-

Line Com}lete? Resolved? 
No. Item Yes No If no, explain Yes No 

1.1 All items on COC complete - data entry clerk initialed and dated X 
1.2 Container type(s) correct for analyses requested X 
1.3 Sample volume adequate for # and types of analyses requested X 
1.4 Preservative correct for analyses requested X 

1.5 Custody records continuous and complete X 

1.6 Lab sample number(s) provided and SNL sample number(s) cross referenced and X 
correct 

1.7 Date samples received X 

1.8 C011ditiQIL up()~~jpJ iJ1fortll.a!iQl! Pl!l:Yide<l .. _ 
.. 

X 
- , . - - -

- ---- . ..-

Line Com)lete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(s) complete and correct X 
2.3 QC analysis and acceptance limits .provided (MB, LCS Replicate) X 
2.4 Matrix spike/matrix spike duplicate data jlfovided (if requested) N/A 

2.5 Detection limits provided' PQL and MDL (or IDL), MDA and Lc X 

2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in appropriate units and using correct significant figures X 

2.9 Radiocbemistry analysis uncertainty (2 sigma error) and tracer recovery Of N/A 
applicable) reported 

2.10 Narrative provided X 

2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual qualifiers provided X 
2.14 All requested result and TIC (if requested) data provided X 
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Item Yes No Ifno, Sample lO No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-specific X 
requirements? Inorganics and metals reported as ppm (mgl1iter or mgIKg)? Tritium reported 
in picocuries per liter with percent moisture for soil samples? Units consistent between QC 
samples and sample data 

3.2 Quantitation limit met for all samples X I 

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

b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography N/A 
technique 

c) Matrix spike recovery data reported and met N/A 

3.4 Precision N/A 
a) Replicate sample precision reported and met for all inorganic and radiochemistry samples 
b) Matrix spike duplicate RPD data reported and met for all organic samples N/A 

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

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

3.6 Contractual qualifiers provided: "J"- estimated quantity; "B"-analyte found in method blank X 
above the MDL for organic or above the PQL for inorganic; "U"- analyte undetected (results 
are below the MDL, lOL, or MDA (radiochemical»; "H"-analysis done beyond the holding 
time 

3.7 Narrative addresses planchet flaming for gross alpha/beta N/A 

3.8 Narrative included, correct, and complete X 

3.9 Second column oonfinnation data provided for methods 8330 (high explosives) and 8082 N/A 

(pesticidesIPCBs) 

---------------------
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4.0 Calibration and Validation Documentation 

Item Yes No Comments 

4.1 GCIMS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GCIHPLC (8330 and 8010 and 8082) 

a) Initial calibration provided N/A 

b) Continuing calibration provided N/A 

c) Instrument run logs provided N/A 

4.3 Inorganics (metals) 

a) Initial calibration provided N/A 

b) Continuing calibration provided N/A 

c) ICP interference check sample data provided N/A 

d) ICP serial dilution provided N/A 

e) Instrument run logs provided N/A 

4.4 Radiochemistry 

a) Instrument run logs provided N/A 
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5.0 Problem Resolution 

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

SamplelFraction No. Analysis ProblemslCommentslResolutions 

Were deficiencies unresolved? Yes Q 
Based on the review, this data package is complete. Q No 

If no, provide: nonconformance report or correction request number and date correction request was submitted:_w _____ _ 

Reviewed by: W ( 52 s>., 0 Sl. £'Y'--.--- 0)\"Q_< Date:~9w25w2003 Closed by: _Date: ____ _ 
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DSS SITE 1052:  RISK ASSESSMENT REPORT 
 
 
 
I. Site Description and History 
 
Drain and Septic Systems (DSS) Site 1052, the Building 803 Seepage Pit, at Sandia National 
Laboratories/New Mexico (SNL/NM), is located in Technical Area-I on federally owned land 
controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy 
(DOE).  The abandoned system consisted of a 4-foot-diameter, 22-foot-deep, concrete seepage 
pit.  Available information indicates that Building 803 was constructed in 1957 (SNL/NM March 
2003), and it is assumed that the seepage pit was also constructed at that time.  At an 
undetermined date, the discharges were routed to the City of Albuquerque sanitary sewer 
system.  The old drain line would have been disconnected, capped, and the system abandoned 
in place concurrent with this change (Romero September 2003). 
 
Environmental concern about DSS Site 1052 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the seepage pit at 
this site.  Because operational records were not available, the investigation was planned to be 
consistent with other DSS site investigations and to sample for possible COCs that may have 
been released during facility operations. 
 
The ground surface in the vicinity of the site is flat or slopes slightly to the west.  The closest 
major drainage is Tijeras Arroyo, located approximately 1.3 miles southeast of the site.  No 
springs or perennial surface-water bodies are located within 2.2 miles of the site.  Average 
annual rainfall in the SNL/NM and KAFB area, as measured at Albuquerque International 
Sunport, is 8.1 inches (NOAA 1990).  Surface-water runoff in the vicinity of the site is minor 
because the surface is flat or slopes slightly to the west.  Infiltration of precipitation is almost 
nonexistent as virtually all of the moisture subsequently undergoes evapotranspiration.  The 
estimates of evapotranspiration for the KAFB area range from 95 to 99 percent of the annual 
rainfall (SNL/NM March 1996).  Most of the area immediately surrounding DSS Site 1052 is 
xeriscaped with gravel and no vegetation is present.  No storm sewers are used to direct 
surface water away from the site. 
 
DSS Site 1052 lies at an average elevation of approximately 5,408 feet above mean sea level 
(SNL/NM 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 267 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 552 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 (SNL/NM May 2003).  The nearest production wells are KAFB-1, 
approximately 2,850 feet to the southwest, and KAFB-3, approximately 1.2 miles to the 
northwest.  The nearest regional aquifer groundwater monitoring well is PGS-2, approximately 
900 feet north of the site.   
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II. Data Quality Objectives 
 
The Data Quality Objectives (DQOs) presented in the “Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment From Septic and Other 
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico” (SNL/NM October 
1999) and “Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
Drain and Septic Systems” (SNL/NM November 2001) identified the site-specific sample 
locations, sample depths, sampling procedures, and analytical requirements for this and many 
other DSS sites.  The DQOs outlined the quality assurance (QA)/quality control (QC) 
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 1052 was effluent discharged to the environment from the 
seepage pit at this site.   
 

Table 1 
Summary of Sampling Performed to Meet DQOs 

 

DSS Site 1052 
Sampling Area 

Potential COC 
Source 

Number of 
Sampling 
Locations 

Sample 
Density 

(samples/acre) 

Sampling 
Location 
Rationale 

Soil beneath the 
seepage pit  

Effluent discharged 
to the environment 
from the seepage 
pit 

1 NA Evaluate potential 
COC releases to 
the environment 
from effluent 
discharged from 
the seepage pit 

COC = Constituent of concern. 
DQO = Data Quality Objective. 
DSS = Drain and Septic Systems. 
NA = Not applicable. 
 
 
Using a Geoprobe™, the soil samples were collected from two 3- or 4-foot-long sampling 
intervals at one borehole location at DSS Site 1052.  Sampling intervals started at 22 and 
27 feet bgs in the single seepage pit boring.  The soil samples were collected in accordance 
with the procedures described in the SAP (SNL/NM October 1999) and FIP (SNL/NM November 
2001).  Table 2 summarizes the types of confirmatory and QA/QC samples collected at the site 
and the laboratories that performed the analyses.   
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Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1052 

 

Sample Type VOCs SVOCs PCBs HE 
RCRA 
Metals 

Hexavalent 
Chromium Cyanide 

Gamma 
Spectroscopy 
Radionuclides 

Gross 
Alpha/Beta 

Confirmatory 2 2 2 2 2 2 2 2 2 
Duplicates 0 0 0 0 0 0 0 0 0 
EBs and TBsa 2 0 0 0 0 0 0 0 0 
Total Samples 4 2 2 2 2 2 2 2 2 
Analytical Laboratory GEL GEL GEL GEL GEL GEL GEL RPSD GEL 

aTBs for VOCs only. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA/QC = Quality assurance/quality control. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
TB = Trip blank. 
VOC = Volatile organic compound. 
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The soil samples were analyzed for volatile organic compounds (VOCs), semivolatile organic 
compounds (SVOCs), high explosive (HE) compounds, polychlorinated biphenyls (PCBs), 
Resource Conservation and Recovery Act (RCRA) metals, hexavalent chromium, cyanide, 
radionuclides, and gross alpha/beta activity.  The samples were analyzed by an off-site 
laboratory (General Engineering Laboratories, Inc.) and the on-site Radiation Protection Sample 
Diagnostics (RPSD) Laboratory.  Table 3 summarizes the analytical methods and the data 
quality requirements from the SAP (SNL/NM October 1999) and FIP (SNL/NM November 2001).   
 

Table 3 
Summary of Data Quality Requirements for DSS Site 1052 

 
Analytical 
Methoda Data Quality Level GEL RPSD 

VOCs 
EPA Method 8260 

Defensible 2 None 

SVOCs 
EPA Method 8270 

Defensible 2 None 

PCBs 
EPA Method 8082 

Defensible 2 None 

HE Compounds 
EPA Method 8330 

Defensible 2 None 

RCRA Metals  
EPA Method 6000/7000 

Defensible 2 None 

Hexavalent Chromium 
EPA Method 7196A 

Defensible 2 None 

Total Cyanide 
EPA Method 9012A 

Defensible 2 None 

Gamma Spectroscopy 
Radionuclides 
EPA Method 901.1 

Defensible None 2 

Gross Alpha/Beta Activity 
EPA Method 900.0 

Defensible 2 None 

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/QC = Quality assurance/quality control. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 
 
 
QA/QC samples were collected during the sampling effort according to the Environmental 
Restoration (ER) Project Quality Assurance Project Plan.  The QA/QC samples consisted of two 
trip blanks (for VOCs only) and one set of equipment blanks.  No significant QA/QC problems 
were identified in the QA/QC samples.   
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All of the soil sample results were verified/validated by SNL/NM according to “Verification and 
Validation of Chemical and Radiochemical Data,” Technical Operating Procedure (TOP) 94-03, 
Rev. 0 (SNL/NM July 1994) or SNL/NM ER Project “Data Validation Procedure for Chemical 
and Radiochemical Data,” Administrative Operating Procedure (AOP) 00-03 (SNL/NM 
December 1999).  The data validation reports are presented in the associated DSS Site 1052 
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. RPSD-02-11, Issue No. 2 (SNL/NM 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 CAC without controls.  Therefore, the DQOs have been fulfilled.   
 
 
III. Determination of Nature, Rate, and Extent of Contamination 
 
 
III.1 Introduction 
 
The determination of the nature, migration rate, and extent of contamination at DSS Site 1052 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 active and passive soil-vapor sampling.  The DQOs contained in the SAP 
(SNL/NM October 1999) and FIP (SNL/NM November 2001) identified the sample locations, 
sample density, sample depth, and analytical requirements.  The sample data were 
subsequently used to develop the final conceptual site model for DSS Site 1052, 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. 
 
 
III.2 Nature of Contamination 
 
Both the nature of contamination and the potential for the degradation of COCs at DSS 
Site 1052 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 1052.   
 
 
III.3 Rate of Contaminant Migration 
 
At an unspecified date, the seepage pit at DSS Site 1052 was deactivated and discharges were 
directed to the City of Albuquerque sanitary sewer system.  The migration rate of COCs that 
may have been introduced into the subsurface via the seepage pit at this site was therefore 
dependent upon the volume of aqueous effluent discharged to the environment from this system 
when it was operational.  Any migration of COCs from this site after use of the seepage pit was 
discontinued has been predominantly dependent upon precipitation.  However, it is highly 
unlikely that sufficient precipitation has fallen on the site to reach the depth at which COCs may 
have been discharged to the subsurface from this system.  Analytical data generated from the 
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soil sampling conducted at the site are adequate to characterize the rate of COC migration at 
DSS Site 1052.   
 
 
III.4 Extent of Contamination 
 
Subsurface soil samples were collected from a borehole drilled at one location beneath the 
effluent release point (the seepage pit) 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 22 and 27 feet bgs beneath the 
seepage pit.  Sampling intervals started at the depths at which effluent discharged from the 
seepage pit would have entered the subsurface environment at the site.  This sampling 
procedure was required by New Mexico Environment Department (NMED) regulators and has 
been used at numerous DSS-type sites at SNL/NM.  The 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 COCs.  The DSS 
Site 1052 request for a determination of CAC without controls describes the identification of 
COCs and the sampling that was conducted in order to determine the concentration levels of 
those COCs across the site.  Generally, COCs evaluated in this risk assessment include all 
detected organic and 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 SNL/NM 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 COCs are evaluated.  The nonradiological COCs included in 
this risk assessment consist of both inorganic and organic compounds.   
 
Table 4 lists the nonradiological COCs and Table 5 lists the radiological COCs for the human 
health risk assessment at DSS Site 1052.  All samples were collected from depths of 5 feet bgs 
or greater; therefore, evaluation of ecological risk was not performed.  Both tables show the 
associated SNL/NM maximum background concentration values (Dinwiddie September 1997).  
Section VI.4 discusses the results presented in Tables 4 and 5. 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1052 with  

Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log Kow 

 

COC 

Maximum 
Concentration  
(All Samples)  

(mg/kg) 

SNL/NM 
Background 

Concentration 
(mg/kg)a 

Is Maximum COC 
Concentration Less 
Than or Equal to the 
Applicable SNL/NM 

Background Screening 
Value? 

BCF 
(maximum 

aquatic) 

Log Kow   
(for organic 

COCs) 

Bioaccumulator?b 
(BCF>40,  

Log Kow>4) 

Inorganic       

Arsenic 2.4 4.4 Yes 44c – Yes 

Barium 119  200 Yes 170d – Yes 

Cadmium 0.225 J 0.9 Yes 64c – Yes 

Chromium, total 9.12 J 12.8 Yes 16c – No 
Chromium VI 0.0267e NC Unknown 16c – No 

Cyanide 0.021e NC Unknown NC – Unknown 

Lead 5.94 J 11.2 Yes 49c – Yes 

Mercury 0.0039 J <0.1 Yes 5,500c – Yes 

Selenium 0.18 J <1 Yes 800f – Yes 

Silver 0.0407e <1 Yes 0.5c – No 
Organic       

Benzo(a)pyrene 0.105 NA NA 3,000c 6.04c Yes 

Benzo(b)fluoranthene 0.0323 J NA NA 14,500g 6.124g Yes 

Benzo(g,h,i)perylene 0.0286 J NA NA 58,884g 6.58g Yes 

Benzo(k)fluoranthene 0.0429 NA NA 93,325g 6.84g Yes 

2-Butanone 0.0052  NA NA 1h 0.29h No 
Chrysene 0.0381 NA NA 18,000g 5.91g Yes 

Fluoranthene 0.0372 NA NA 12,302g 4.90g Yes 

Indeno(1,2,3-cd)pyrene 0.175 NA NA 59,407g 6.58g Yes 

PCBs (Aroclor-1254) 0.0022 J NA NA 31,200c 6.72c Yes 

Pyrene 0.166 J NA NA 36,300c 5.32g Yes 

Refer to footnotes at end of table. 
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Table 4 (Concluded) 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1052 with  

Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log Kow 

 
Note:  Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, North Area Supergroup. 
bNMED March 1998. 
cYanicak March 1997. 
dNeumann 1976. 
eParameter was not detected.  Concentration is one-half the detection limit. 
fCallahan et al. 1979. 
gMicromedex, Inc. 1998. 
hHoward 1990. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
J = Estimated concentration. 
Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 10). 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
NC = Not calculated. 
NMED = New Mexico Environment Department. 
PCB = Polychlorinated biphenyl. 
SNL/NM = Sandia National Laboratories/New Mexico. 
– = Information not available. 
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Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 1052 with  
Comparison to the Associated SNL/NM Background Screening Value and BCF 

 

COC  

Maximum Activity  
(All Samples) 

(pCi/g)a 

SNL/NM Background 
Activity 
(pCi/g)b 

Is Maximum COC 
Activity Less Than or 

Equal to the 
Applicable SNL/NM 

Background 
Screening Value? 

BCF 
(maximum aquatic) 

Is COC a 
Bioaccumulator?c  

(BCF >40) 

Cs-137  ND (0.0336) 0.084 Yes 3,000d Yes 
Th-232 0.742 1.54 Yes 3,000e Yes 
U-235 0.238 0.18 No 900e Yes 
U-238 ND (0.493) 1.3 Yes 900e Yes 

Note:  Bold indicates COCs that exceed the background screening values and/or are bioaccumulators. 
aValue listed is the greater of either the maximum detection or the highest MDA. 
bDinwiddie September 1997, North Area Supergroup. 
cNMED March 1998. 
dWhicker and Schultz 1982. 
eBaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
ND (  ) = Not detected above the MDA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNL/NM = Sandia National Laboratories/New Mexico. 
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V. Fate and Transport 
 
The primary releases of COCs at DSS Site 1052 were to the subsurface soil resulting from the 
discharge of effluents from the Building 803 seepage pit.  Wind, water, and biota are 
natural mechanisms of COC transport from the primary release point; however, because the 
discharge was to subsurface soil, none of these mechanisms are considered to be of potential 
significance as transport mechanisms at this site.  Because the seepage pit is no longer active, 
additional infiltration of water is not expected.  Infiltration of precipitation is essentially 
nonexistent at DSS Site 1052, as virtually all of the moisture either drains away from the site or 
evaporates.  Because regional groundwater at this site is approximately 552 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 1052 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 environment at this site, and the lack of potential contact with biota, none of these 
mechanisms are expected to result in significant losses or transformations of the inorganic 
COCs. 
 
The organic COCs at DSS Site 1052 consist of VOCs, SVOCs, 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 1052.  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 COC is insignificant 
because of its long half-life. 
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Table 6 
Summary of Fate and Transport at DSS Site 1052 

 
Transport and Fate Mechanism Existence at Site Significance 

Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low to moderate 

DSS = Drain and Septic Systems. 
 
 
VI. Human Health Risk Assessment 
 
 
VI.1 Introduction 
 
The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site.  The steps to be discussed include the following: 
 

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

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

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

Step 4. Toxicological parameters are identified and referenced for COCs that were not eliminated 
during the screening procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COCs and background.  For radiological COCs, 
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values.  This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

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

Step 7. Uncertainties of the above steps are addressed. 
 
 
VI.2 Step 1.  Site Data 
 
Section I of this risk assessment provides the site description and history for DSS Site 1052.  
Section II presents a comparison of results to DQOs.  Section III discusses the nature, rate, and 
extent of contamination. 
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VI.3 Step 2.  Pathway Identification 
 
DSS Site 1052 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters).  However, 
the residential land-use scenario is also considered in the pathway analysis.  Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs.  The inhalation pathway for both nonradiological and 
radiological COCs is included because the potential exists to inhale dust and volatiles.  Soil 
ingestion is included for the radiological COCs as well.  The dermal pathway is included for the 
nonradiological COCs because of the potential for the receptor to be exposed to contaminated 
soil.  No water pathways to the groundwater are considered.  Depth to groundwater at DSS 
Site 1052 is approximately 552 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 1052. 
 

Pathway Identification 
 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
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 COC concentration to the background screening level.  The methodology and results 
are described in the following sections.   
 
 
VI.4.1 Methodology 
 
Maximum concentrations of nonradiological COCs are compared to the approved SNL/NM 
maximum screening levels for this area.  The SNL/NM maximum background concentration was 
selected to provide the background screen in Table 4 and used to calculate risk attributable to 
background in Section VI.6.2.  Only the COCs that were detected above the corresponding 
SNL/NM maximum background screening levels or that do not have either a quantifiable or 
calculated background screening level are considered in further risk assessment analyses.  
 
For radiological COCs that exceed the SNL/NM background screening levels, background 
values are subtracted from the individual maximum radionuclide concentrations.  Those that do 
not exceed these background levels are not carried any further in the risk assessment.  This 
approach is consistent with DOE Order 5400.5, “Radiation Protection of the Public and the 
Environment” (DOE 1993).  Radiological COCs that do not have a background value and are 
detected above the analytical minimum detectable activity 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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VI.4.2 Results 
 
Tables 4 and 5 show the DSS Site 1052 maximum COC concentrations that were compared to 
the SNL/NM maximum background values (Dinwiddie September 1997) for the human health 
risk assessment.  For the nonradiological COCs, none of the constituents were measured at 
concentrations greater than their background screening values.  Two constituents do not have 
quantified background screening concentrations; therefore it is unknown whether these COCs 
exceed background.   Ten constituents are organic compounds that do not have corresponding 
background screening values.  
 
The maximum concentration value for total PCBs is 0.0022 J 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 COCs, one constituent (U-235) exhibited an activity 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 COCs presented in Table 7 were obtained from the Integrated Risk Information 
System (IRIS) (EPA 2004a), the Technical Background Document for Development of Soil 
Screening Levels (NMED February 2004), and the EPA Region 6 electronic database (EPA 
2004b).  Dose conversion factors (DCFs) used in determining the excess TEDE values for 
radiological COCs for the individual pathways were the default values provided in the RESRAD 
computer code (Yu et al. 1993a) as developed in the following documents: 
 

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

 
• DCFs for surface contamination (contamination on the surface of the site) were 

taken from DOE/EH-0070, “External Dose-Rate Conversion Factors for Calculation 
of Dose to the Public” (DOE 1988). 

 
• DCFs for volume contamination (exposure to contamination deeper than the 

immediate surface of the site) were calculated using the methods discussed in 
“Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil” 
(Kocher 1983) and in ANL/EAIS-8, “Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil” (Yu et al. 1993b).  
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Table 7 
Toxicological Parameter Values for DSS Site 1052 Nonradiological COCs 

 

COC 

RfDo 

(mg/kg-d) Confidencea 

RfDinh 

(mg/kg-d) Confidencea 

SFo 

(mg/kg-d)-1 

SFinh 

(mg/kg-d)-1 
Cancer 
Classb ABS 

Inorganic 
Chromium VI 3E-3c L 2.3E-6c L – 4.2E+1c A 0.01d 
Cyanide 2E-2c M – – – – D 0.1d 
Organic 
Benzo(a)pyrene – – – – 7.3E+0c 3.1E+0e B2 0.13d 
Benzo(b)fluoranthene – – – – 7.3E-1e 3.1E-1e B2 0.13d 
Benzo(g,h,i)perylenef – – – – 7.3E+0e 3.1E+0e B2 0.13d 
Benzo(k)fluoranthene – – – – 7.3E-2e 3.1E-2e B2 0.13d 
2-Butanone 6E-1c L 2.9E-1c L – – D 0.1d 
Chrysene – – – – 7.3E-3e 3.1E-3e B2 0.13d 
Fluoranthene 4E-2c L 4E-2e – – – D 0.13d 
Indeno(1,2,3-cd)pyrene – – – – 7.3E-1e 3.1E-1e B2 0.13d 
Pyrene 3E-2c L 3E-2e – – – D 0.1d 

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. 
  B2 = Probable human carcinogen.  Sufficient evidence in animals and inadequate or no evidence in humans. 
  D = Not classifiable as to human carcinogenicity. 
cToxicological parameter values from IRIS electronic database (EPA 2004a). 
dToxicological parameter values from NMED (February 2004). 
eToxicological parameter values from EPA Region 6 (EPA 2004b). 
fToxicological parameter values for benzo(g,h,i)perylene could not be found.  Dibenz[a,h]anthracene was used as a surrogate. 
ABS  = 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)-1 = Per milligram per kilogram-day. 

NMED = New Mexico Environment Department. 
RfDinh = Inhalation chronic reference dose. 
RfDo  = Oral chronic reference dose. 
SFinh  = Inhalation slope factor. 
SFo  = Oral slope factor. 
–  = Information not available. 
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Table 8 
Radiological Toxicological Parameter Values for DSS Site 1052 COCs  

Obtained from RESRAD Risk Coefficientsa 
 

COC  

SFo 

(1/pCi) 

SFinh 

(1/pCi) 

SFev 

(g/pCi-yr) 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. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie year. 
SFev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SFo = Oral (ingestion) slope factor.  
 
 
VI.6 Step 5.  Exposure Assessment and Risk Characterization 
 
Section VI.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  
nonradiological COCs and associated background for the industrial and residential land-use 
scenarios.  The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COC for both the industrial and residential land-use 
scenarios. 
 
 
VI.6.1 Exposure Assessment 
 
Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways.  The 
appendix shows parameters for both industrial and residential land-use scenarios.  The 
equations for nonradiological COCs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989).  Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of 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 RESRAD” (Yu et al. 1993a). 
 
Although the designated land-use scenario for this site is industrial, risk and TEDE values for a 
residential land-use scenario are also presented.   
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VI.6.2 Risk Characterization 
 
Table 9 shows an HI of 0.00 for the DSS Site 1052 nonradiological COCs and an estimated 
excess cancer risk of 7E-7 for the designated industrial land-use scenario.  The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
for nonradiological COCs.  Table 10 shows an HI of 0.00 and no estimated excess cancer risk 
for the DSS Site 1052 associated background constituents under the designated industrial land-
use scenario. 
 
For the radiological COC, contribution from the direct gamma exposure pathway is included.  
For the industrial land-use scenario, a TEDE was calculated that results in an incremental 
TEDE of 8.3E-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 1052 for the industrial land-use scenario is well 
below this guideline.  The estimated excess cancer risk is 7.0E-8. 
 
For the nonradiological COCs under the residential land-use scenario, the HI is 0.00 with an 
estimated excess cancer risk of 2E-6 (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 are not considered (see Appendix 1).  Table 
10 shows an HI of 0.00 and no estimated excess cancer risk for the DSS Site 1052 associated 
background constituents under the residential land-use scenario. 
 
For the radiological COC, the incremental TEDE for the residential land-use scenario is 
2.1E-2 mrem/yr.  The guideline being used is an excess TEDE of 75 mrem/yr (SNL/NM 
February 1998) for a complete loss of institutional controls (residential land use in this case); the 
calculated dose value for DSS Site 1052 for the residential land-use scenario is well below this 
guideline.  Consequently, DSS Site 1052 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 2.1E-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,” (EPA 1997a).  This summation is tabulated in Section VI.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 1052 Nonradiological COCs 

 
Industrial Land-Use 

Scenarioa 
Residential Land-Use 

Scenarioa 

COC  

Maximum 
Concentration 

(mg/kg) 
Hazard 
Index 

Cancer 
Risk 

Hazard 
Index 

Cancer 
Risk 

Inorganic      
Chromium VI 0.0267b 0.00 6E-11 0.00 1E-10 
Cyanide 0.021b 0.00 – 0.00 – 
Organic      
Benzo(a)pyrene 0.105 0.00 5E-7 0.00 2E-6 
Benzo(b)fluoranthene 0.0323 J 0.00 2E-8 0.00 5E-8 
Benzo(g,h,i)perylene 0.0286 J 0.00 1E-7 0.00 5E-7 
Benzo(k)fluoranthene 0.0429 0.00 2E-9 0.00 7E-9 
2-Butanone 0.0052  0.00 – 0.00 – 
Chrysene 0.0381 0.00 2E-10 0.00 6E-10 
Fluoranthene 0.0372 0.00 – 0.00 – 
Indeno(1,2,3-cd)pyrene 0.175 0.00 8E-8 0.00 2E-7 
Pyrene 0.166 J 0.00 – 0.00 – 

      
Total 0.00 7E-7 0.00 2E-6 

aEPA 1989. 
bConcentration is one-half the maximum detection limit. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 
–  = Information not available. 
 
 

Table 10 
Risk Assessment Values for DSS Site 1052 Nonradiological Background Constituents 

 
Industrial Land-Use 

Scenariob 
Residential Land-Use 

Scenariob 

COC  

Background 
Concentrationa 

(mg/kg) 
Hazard 
Index 

Cancer 
Risk 

Hazard 
Index 

Cancer 
Risk 

Chromium VI NC – – – – 
Cyanide NC – – – – 
      

Total 0.00 – 0.00 – 
aDinwiddie 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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For the nonradiological COCs under the industrial land-use scenario, the HI is 0.00 (less than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]).  The estimated excess cancer 
risk is 7E-7.  NMED guidance states that cumulative excess lifetime cancer risk must be less 
than 1E-5 (Bearzi January 2001); thus the excess cancer risk for this site is below the 
suggested acceptable risk value.  This assessment also determined risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land-use scenarios.  Assuming the industrial land-use scenario, there is neither a 
quantifiable HI nor an excess cancer risk for nonradiological COCs.  The incremental risk is 
determined by subtracting risk associated with background from potential COC risk.  These 
numbers are not rounded before the difference is determined and therefore may appear to be 
inconsistent with numbers presented in tables and within the text.  For conservatism, the 
background constituents that do not have quantified background screening concentrations are 
assumed to have a hazard quotient of 0.00.  The incremental HI is 0.00 and the estimated 
incremental excess cancer risk is 7.34E-7 for the industrial land-use scenario.  These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COCs under an industrial land-use scenario. 
 
For the radiological COC under the industrial land-use scenario, the incremental TEDE is 
8.3E-3 mrem/yr, which is significantly lower than EPA’s numerical guideline of 15 mrem/yr.  
The estimated incremental excess cancer risk is 7.0E-8.  
 
The calculated HI for the nonradiological COCs under the residential land-use scenario is 0.00, 
which is below numerical guidance.  The estimated excess cancer risk is 2E-6.  NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi 
January 2001); thus the excess cancer risk for this site is below the suggested acceptable risk 
value.  The incremental HI is 0.00 and the estimated incremental excess cancer risk is 2.49E-6 
for the residential land-use scenario.  These incremental risk calculations indicate insignificant 
risk to human health from nonradiological COCs under the residential land-use scenario. 
 
The incremental TEDE for a residential land-use scenario from the radiological component is 
2.1E-2 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNL/NM “RESRAD Input Parameter Assumptions and Justification” (SNL/NM 
February 1998).  The estimated incremental excess cancer risk is 2.1E-7.  
 
 
VI.8 Step 7.  Uncertainty Discussion 
 
The determination of the nature, rate, and extent of contamination at DSS Site 1052 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 (SNL/NM October 1999) and FIP 
(SNL/NM November 2001).  The DQOs contained in these two documents are appropriate for 
use in risk assessments.  The data from soil samples collected at effluent release points are 
representative of potential COC releases to the site.  The analytical requirements and results 
satisfy the DQOs, and data quality was verified/validated in accordance with SNL/NM 
procedures.  Therefore, there is no uncertainty associated with the data quality used to perform 
the risk assessment at DSS Site 1052. 
 
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 COCs found in 
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the near-surface soil and the location and physical characteristics of the site, there is little 
uncertainty in the exposure pathways relevant to the analysis. 
 
An RME approach is used to 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), 
EPA Region 6 (EPA 2004b), and 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 Information System (ORNL 2003), or EPA regions (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 COCs are within the acceptable range for 
human health under the industrial and residential land-use scenarios 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 1052 contains identified COCs consisting of some inorganic, organic, and radiological 
compounds.  Because of the location of the site, the designated industrial land-use scenario, 
and the nature of contamination, potential exposure pathways identified for this site include soil 
ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and soil 
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 COCs show that for the industrial land-use scenario the HI (0.00) is significantly 
lower than the accepted numerical guidance from the EPA.  The estimated excess cancer risk is 
7E-7; 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 7.34E-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 COCs show that for the residential land-use scenario the HI (0.00) is below 
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the accepted numerical guidance from the EPA.  The estimated excess cancer risk is 2E-6.  
Thus, excess cancer risk is below the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001).  The incremental HI is 0.00 and the 
estimated incremental excess cancer risk is 2.49E-6 for the residential land-use scenario.  The 
incremental risk calculations indicate insignificant risk to human health for the residential land-
use scenario. 
 
The incremental TEDE and corresponding estimated cancer risk from radiological COCs are 
much less than EPA guidance values.  The estimated TEDE is 8.3E-3 mrem/yr for the industrial 
land-use scenario, which is much less than the EPA’s numerical guidance of 15 mrem/yr 
(EPA 1997a).  The corresponding estimated incremental excess cancer risk value is 7.0E-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 2.1E-2 mrem/yr with an 
associated estimated incremental excess cancer risk of 2.1E-7.  The guideline for this scenario 
is 75 mrem/yr (SNL/NM February 1998).  Therefore, DSS Site 1052 is eligible for unrestricted 
radiological release.   
 
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 (EPA 1997a).  The summation of the nonradiological 
and radiological carcinogenic risks is tabulated in Table 11. 
 

Table 11 
Summation of Incremental Nonradiological and Radiological Risks from  

DSS Site 1052, Building 803 Seepage Pit Carcinogens 
 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 7.34E-7 7.0E-8 8.0E-7 
Residential 2.49E-6 2.1E-7 2.7E-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. 
 
 
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 1052.  A component of the NMED Risk-
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that 
corresponds with that presented in EPA’s Ecological RAGS (EPA 1997c).  The current 
methodology is tiered and contains an initial scoping assessment followed by a more detailed 
risk assessment if warranted by the results of the scoping assessment.  Initial components of 
NMED’s decision tree (a discussion of DQOs, data assessment, and evaluations of 
bioaccumulation as well as fate and transport potential) are addressed in previous sections of 
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this report.  At the end of the scoping assessment, a determination is made as to whether a 
more detailed examination of potential ecological risk is necessary.   
 
 
VII.2 Scoping Assessment 
 
The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities.  Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential.  A scoping risk-management decision (Section VII.2.4) summarizes the scoping 
results and assesses the need for further examination of potential ecological impacts. 
 
 
VII.2.1 Data Assessment 
 
As indicated in Section IV, all COCs at DSS Site 1052 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. 
 
 
VII.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 COCs 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. 
 
 
VII.2.4 Scoping Risk-Management Decision 
 
Based upon information gathered through the scoping assessment, it is concluded that 
complete ecological pathways are not associated with COCs at this site.  Therefore, no 
COPECs exist at the site, and a more detailed risk assessment was not deemed necessary to 
predict the potential level of ecological risk associated with the site.   
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APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 
 
 
Introduction 
 
Sandia National Laboratories/New Mexico (SNL/NM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNL/NM Environmental Restoration (ER) Project sites.  This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values.  Because many SNL/NM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNL/NM believes that the risk assessment analyses at these sites can be similar.  A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review.  
 
The default exposure routes and parameter values used are those that SNL/NM views as 
resulting in a Reasonable Maximum Exposure (RME) value.  Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNL/NM will use these default exposure routes and 
parameter values in future risk assessments.   
 
At SNL/NM, all SWMUs exist within the boundaries of the Kirtland Air Force Base.  
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment.  Evaluation and 
characterization activities have occurred at all of these sites to varying degrees.  Among other 
documents, the SNL/NM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present.  When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used.  The following 
references generally document these land uses:  Workbook:  Future Use Management Area 2 
(DOE et al. September 1995); Workbook:  Future Use Management Area 1 (DOE et al. October 
1995); Workbook:  Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 
1996); Workbook:  Future Use Management Area 7 (DOE and USAF March 1996).  At this time, 
all SNL/NM SWMUs have been tentatively designated for either industrial or recreational future 
land use.  The NMED has also requested that risk calculations be performed based upon a 
residential land-use scenario.  Therefore, all three land-use scenarios will be addressed in this 
document. 
 
The SNL/NM ER Project has screened the potential exposure routes and identified 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 
 



RISK ASSESSMENT FOR DSS SITE 1052 12/3/2004 
 
 

AL/12-04/WP/SNL04:RS5620.doc 840857.03.01  12/03/04 10:19 AM D-30

• Ingestion of contaminated fish and shellfish 
 
• Ingestion of contaminated fruits and vegetables 
 
• Ingestion of contaminated meat, eggs, and dairy products 
 
• Ingestion of contaminated surface water while swimming 
 
• Dermal contact with chemicals in water 
 
• Dermal contact with chemicals in soil 
 
• Inhalation of airborne compounds (vapor phase or particulate) 
 
• External exposure to penetrating radiation (immersion in contaminated air; 

immersion in contaminated water; and exposure from ground surfaces with 
photon-emitting radionuclides) 

 
Based upon the location of the SNL/NM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land-
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only).  At SNL/NM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site.  Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions.  As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes.   
 
For the industrial and recreational land-use scenarios, SNL/NM ER has, therefore, excluded the 
following five potential exposure routes from further risk assessment evaluations at any SNL/NM 
SWMU: 
 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products  
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

 
That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 
 
Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1.  
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Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

 
Industrial Recreational  Residential 

Ingestion of contaminated 
drinking water 

Ingestion of contaminated 
drinking water 

Ingestion of contaminated 
drinking water 

Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds 
(vapor phase or particulate) 

Inhalation of airborne 
compounds (vapor phase or 
particulate) 

Inhalation of airborne compounds 
(vapor phase or particulate) 

Dermal contact (nonradiological 
constituents only) soil only 

Dermal contact (nonradiological 
constituents only) soil only 

Dermal contact (nonradiological 
constituents only) soil only 

External exposure to penetrating 
radiation from ground surfaces 

External exposure to 
penetrating radiation from 
ground surfaces 

External exposure to penetrating 
radiation from ground surfaces 

 
 
Equations and Default Parameter Values for Identified Exposure Routes 
 
In general, SNL/NM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides.  All of the above routes will, however, be considered for their 
appropriate land-use scenarios.  The general equation for calculating potential intakes via these 
routes is shown below.  The equations are taken from “Assessing Human Health Risks Posed 
by Chemicals:  Screening-Level Risk Assessment” (NMED March 2000) and “Technical 
Background Document for Development of Soil Screening Levels” (NMED December 2000).  
Equations from both documents are based upon the “Risk Assessment Guidance for Superfund” 
(RAGS): Volume 1 (EPA 1989, 1991).  These general equations also apply to calculating 
potential intakes for radionuclides.  A more in-depth discussion of the equations used in 
performing radiological pathway analyses with the RESRAD code may be found in the RESRAD 
Manual (ANL 1993).  RESRAD is the only code designated by the U.S. Department of Energy 
(DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 1993).  
The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff.  EPA Science Advisory 
Board reviewed the RESRAD model.  EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency’s VAMP and BIOMOVS 
II projects to compare environmental transport models.  
 
Also shown are the default values SNL/NM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance.  The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants.  RESRAD input parameters 
that are left as the default values provided with the code are not discussed.  Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 
 
The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 
 
Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 
 
    = C x (CR x EFD/BW/AT) x Toxicity Effect    (1) 
 
where; 
 
 C  = contaminant concentration (site specific) 
 CR = contact rate for the exposure pathway 
 EFD = exposure frequency and duration 
 BW = body weight of average exposure individual 
 AT = time over which exposure is averaged. 
 
For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants.  
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 
 
The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COCs present at the site.  This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1E-5 for nonradiological carcinogens.  The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COCs present at the site.  This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1).  The evaluation of 
the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COCs present at the site.  This estimated dose is used to calculate an 
assumed risk.  However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 
 
The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below.  The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures.   
 
 
Soil Ingestion 
 
A receptor can ingest soil or dust directly by working in the contaminated soil.  Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten.  An estimate of intake from ingesting soil will be calculated as follows: 
 

ATBW
EDEFCFIRC

I s
s ∗

∗∗∗∗
=  
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where: 
 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF = Conversion factor (1E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

 
It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 
 
 
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): 
 

( )
ATBW

PEForVFEDEFIRC
I

s
s ∗

∗∗∗∗
=

11
 

where: 
 

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

 
 
Soil Dermal Contact 
 

ATBW
EDEFABSAFSACFCD s

a ∗
∗∗∗∗∗∗

=  

where: 
 

Da = 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) 
ABS = Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

 
 
Groundwater Ingestion 
 
A 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): 
 

ATBW
EDEFIRC

I w
w ∗

∗∗∗
=  

where: 
 

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

 
 
Groundwater Inhalation 
 
The amount of a constituent taken into the body via exposure 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): 
 

ATBW
EDEFIRKC

I iw
w ∗

∗∗∗∗
=  

where: 
 

Iw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/L) 
K = volatilization factor (0.5 L/m3) 
IRi = Inhalation rate (m3/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged—days) 

 
For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater.  This exposure pathway will only be 
evaluated for organic chemicals with a Henry’s Law constant greater than 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 SNL/NM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COCs, 
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respectively.  References are given at the end of the table indicating the source for the chosen 
parameter values. SNL/NM uses default values that are consistent with both regulatory 
guidance and the RME approach.  Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter.  These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions.  For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 
 
 
Summary 
 
SNL/NM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario.  There are no current residential land-use designations at SNL/NM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario.  For sites designated as industrial or recreational land use, 
SNL/NM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNL/NM ER sites.  The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources.  If these exposure routes and parameters are acceptable, SNL/NM will use them in risk 
assessments for all sites where the assumptions are consistent with site-specific conditions.  All 
deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

 
Parameter Industrial Recreational Residential 

General Exposure Parameters 

  Exposure Frequency (day/yr) 250a,b 
8.7 (4 hr/wk for 

52 wk/yr)a,b 350a,b  
  Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 
  
  Body Weight (kg) 

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

15 Childa,b,c 
70 Adulta,b,c 
15 Childa,b,c 

  Averaging Time (days) 
  for Carcinogenic Compounds 
    (= 70 yr x 365 day/yr) 
  for Noncarcinogenic Compounds 
    (= ED x 365 day/yr) 

 
25,550a,b 

 
9,125 a,b 

 
25,550a,b 

 
10,950a,b 

 
25,550 a,b 

 
10,950 a,b 

Soil Ingestion Pathway 
  Ingestion Rate (mg/day) 100a,b 200 Childa,b 

100 Adulta,b 
200 Child a,b 
100 Adult a,b 

Inhalation Pathway 

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

10 Childa 
20 Adulta 

  Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
  Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 
Water Ingestion Pathway 

  Ingestion Rate (liter/day) 
2.4a 2.4a 2.4a 

Dermal Pathway  

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

0.2 Childa 
0.07 Adulta 

  Exposed Surface Area for Soil/Dust 
   (cm2/day) 3,300a 

2,800 Childa 
5,700 Adulta 

2,800 Childa 
5,700 Adulta 

  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 Land-Use Scenarios 

 
Parameter Industrial Recreational Residential 

General Exposure Parameters 

  Exposure Frequency 
8 hr/day for 
250 day/yr  4 hr/wk for 52 wk/yr 365 day/yr 

  Exposure Duration (yr) 25a,b 30a,b 30a,b 
  Body Weight (kg) 70 Adulta,b 70 Adulta,b 70 Adulta,b 
Soil Ingestion Pathway 
  Ingestion Rate 100 mg/dayc 100 mg/dayc 100 mg/dayc  
  Averaging Time (days) 
      (= 30 yr x 365 day/yr) 

 
10,950d 

 
10,950d 

 
10,950d 

 
Inhalation Pathway 
  Inhalation Rate (m3/yr) 7,300d,e 10,950e 7,300d,e 
  Mass Loading for Inhalation g/m3 1.36 E-5d 1.36 E-5 d 1.36 E-5 d 
Food Ingestion Pathway 
  Ingestion Rate, Leafy Vegetables 
  (kg/yr) NA NA 16.5c 
  Ingestion Rate, Fruits, Non-Leafy 
  Vegetables & Grain (kg/yr) NA NA 101.8b 
  Fraction Ingested NA NA 0.25b,d 
aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
eSNL/NM (February 1998). 
EPA = U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s). 
yr  = Year(s). 
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Project at Sandia National Laboratories, New Mexico, EPA 10 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, NMEO-HWB (via Certified Mail) 
l. King, EPA, Region 6 (Via Certified Mail) 
M. Gardipe, NNSA/SC/ERD 
D. Pepe, NMED-OB 
J. Volkerding, DOE-NMED-OB 

Sincerely, 

/1" ill ;~ ,~L-A--~-~ ~:!'LJ~ v /) 
,~ .~ 

Patty Wagner 
Manager 



Mr. J. Bearzi 

'. cc wlo enclosure: 

• 

• 

F. Nimick, SNL, MS 1089 
R. E. Fate, SNL, MS 1089 

'M. J. Davis, SNL, MS 1089 
O. Stockham, SNL, MS 1087 
B. Langkopf, SNL, MS 1087 
M. Sanders, SNL, MS 1087 
A. Blumberg, SNL, MS0141 

(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 Information (RSI) 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 (SNLINM). A response to this RSI is due within sixty (60) days of 
receipt of the letter by SNLINM, 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 RSr. Following each comment, the word "Response" introduces the 
U.S. Department ofEnergy/SNLlNM reply (in normal 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 1102 (Building 889 septic 
system) respectively. The shallow groundwater aquifer is limited in extent beneath SNLINM 
and Kirtland Air Force Base (KAFB) and is not used as a water supply source. The regional 
groundwater aquifer is approximately 555, 552, and 535 feet bgs beneath Sites 276, 1052, 
and 1102, respectively. In addition, infiltration of precipitation is almost nonexistent at these 
sites as virtually all moisture that falls or flows onto the site subsequently undergoes 
evapotranspiration. 
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. llJijp significant contaluinant of concern (COC) concentrations were detected in soil samples 
.llected in 2002 from beaeath these three units. As described in the DSS Site 1052 SWMU 

Assessment Report (SAR), Site 1052 was one of seven DSS project sites selected by ~NIED 
for the ~nstallatiort of a deep soil-vapor monitoring well, to test for the presence of significant 
volatile orgunic compound (VOC) soil-vapor concentrations in the deep subsurface at 
selected DSS sites. Soil vapor samples were collected at depths of 5,20, 70, 100, and 150 
feet bgs in well1052-VvV-01, and-total VOC vapor concenrrations 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 
LaboratorieslN-ew 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 these reasons, tbe 
groundwater pathway tor 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 L,aboratories area. However, the term "New Mexico-established 
background levels" for gross alpha and gross beta is potentially misleading in that it 
jmplies that 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 alpha/beta a(!tivities . 

Response: SNllNM acknowledges that there are no J\TMED-approved maximum background 
levels for gross alphalbeta activities in soil, a..'1d did not intend ~ imply that this was :he case. 
The upper 95 th percentile (mean plus 2 s,andard deviations above the mean) background 

activities for gross alphatbeta activities of 17.4 and 25.4 picocuries per gram (pCi/g), 
respectively, are based upon values derived from a gross alphalbeta soil sampling study 
conducted in November 1990 by the N1vlliD in which soil samples were collected from 40 
locations throughout the state. Tnis is the most comprehensive study known to attempt to 
determine 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 NtvfED. 

• 

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 backfilled, state the 
date that these activities will occur . 
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.esponse: The dates by :,IDch most ofthe septic systems in SNL~M.!ecbnical Area (TA)
ill and the Coyote Test Fleld (CTF) areas were "removed from sen'ICe' are based upon two 
memos written by Mr. Joe Jones (SNL'NM), dated June 21,1991, and July 26, 1993. In 
future SARs and RSI responses, for non-TA-lII and CTF sites not listed in the Jones memos, 
additional research will be Gonducted as needed to deterrrune the year in which a system was 
abandoned. Also, see the resPcnse 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. 

An known SNLINM 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 Janumy 2005. SNLINM plans to remove the waste in these six tanks and 
dispose of it according to SNLINM policy in tbe spring of 200S. Once the wastehas been 
removed, all of the remaining abandoned Sl'-HJ:NM septic tanks and seepage pits will be 
backfilled in place with clean soil by mid-200S. It is anticipated that this backfilling work 
will commence in approximately mid-May 2005, and will be completed in approximately two 
months. 

As ofMarcb 2005, there remain five Sl\1.iNM-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 889S/MO-100 septic system, TA-I 
• , MO-14/MO-lS septic system, TA-I 
• Robotic Vehicle Range septic system, east of TA-IT 

There are no current plans to close out these active septic systems, and the tanks will be 
periodically pumped am as required. 

4. Final decisions on the subject reports can not be made until the Quality Control and 
Gamma Spectrometry Reports addressed in NMED's January 14,2005, Request for 

. Supplemental Information have oeen received and approved by the NMED. 

Response: SNI./NlvI re;:ognizes that final decisions for the proposals for Corrective Action 
Complete (CAe) for the DSS project sites cannot be made 1.Ultil 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, 200S,'k'ithin the required 90-day time frame 
specified in the applicable Request for Supplemental Information Jetter. 
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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 inflow plumbing will be disconnected. State whether the 
seepage pit has been backmled and the date of this activity. 

Response: The seepage pit at this site has not yet been backfilled. SNLINM plans to 
backfi1l this seepage pit, and disconnect the piping from the Building 6743 floor drains to 
the seepage pit, in mid-lOOS. . 

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 all samples 
analyzed for Pyrene that have J-l:oded values in Table 3.4.2-3. 

Response: SNLINM believes that the most likely source of semivolatile 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 
(J.Lg/kg). 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 ofthis 
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 \vritten in December 2004. However, a report titled "Storm 
Drain System Cross Connect Project" report produced by an SNUNM Facilities 
Engineering group in August 1995 has since been located. This 'project was. performed to 
investigate the stann and sanitary sewer 1ine drain piping at SN'LINM, and to identir; and 
correct any unauthorized cross connections (from the sanirnry sewer system to the stonn 
drain), Most oftrus work was done at TA-I facilities, and details, including test results 
for Building 803, are presented in the report. Specifically, the report states that an 
inspection of the Building 803 sanitary and storm drain systems was conducted on 
September 16,1992, and included dye testing 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 buildbg and observation for the presence of 
the dye at various downstream discharge points, to determine ifthere was a connection. 

SNUNM Facilities Engineering drawings show that a floor drain in the northwest part of 
Building 803 was connected to the seepage pit on the west side ofthe building. As part 
of the September 1992 inspection, it was determined that seepage pit tloor drain was 
tiDed with concrete. The seepage pit was L.'1Spected 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 availaole" (which 
appears in Section 2..2.2 ofthe DSS Site 1052 SAR) is that SNLINM:has, for the most 
part, not detennined specifics on activities at this or any other DSS AOC site. It was 
recognized early in the DSS site investigadon process that it would be very difficult, if 
not impossible to detennine 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 proc'ess being conducted with the NMED 
to aetermine a technical and decision-making approach to complete environmental 
investigations at the DSS sites, it was concluded that the most definitive way to detennine 
if COCs are present at the sites would be to collect the same comprehensive set of 
characterization samples at each site. The "standard suite" of analyses was specified in 
the SAP, and included VOCs, SVOCs, polychlorinated biphenyls (PCBs), total cyanide, 
high explosive (HE) compounds, the eight Resource Conservation and Recovery Act 
(ReRA) metals, hexavaJent cP.romium, radionuclides by gamma spectroscopy, and gross 
alphalbeta activity. 

8, Site 276: Former Building 829 X Silver Recovery Sump: 
The relationship between the silver sump and the sewer line on the east side of 
Building 829X is unclear. State whether there is any relationship between these two 
systems and whether the sewer line is part of SWl\iU 276 • 



Ms. Wagner and Mr. Davies January 26, 2005 Page 6 

e Low levels ofVOCs, SYOCs, 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 connection between the silver 
recovery sump (on the southwest side of the former Building 829X), and the sewer line 
on the east side of the building. SWMU 276 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 (SNLINM 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 DSSSite 1004 SAR, the final 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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SNLJNM has a septic system monitoring program that was established to sample all 
active septic tank systems at SNlJNM. The purpose of the program was to show that no 
contaminated material win be sent to me City of Albuquerque publical1y-owned treatment 
works (POTVl) whe~ tanks are pumped, and that no effluent c::mtained within the tanks 
will contaminate the soil' column. SNL/N"M maintains five active septic tank systems in 
remote areas on KAFB that 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 ind~strial discharges, they do not require sampling 
prior to pumping and discharge to the public sewer system. However, since 1992 as a 
Best Management Practice (BMF), SNLJNM periodically samples these active systems 
prior to pumping and discharge by a certified pumping service. Environmental· 
monitoring samples are also periodically collected from the KAFB sanitary sewer system 

. at monitoring stations to verify and demonstrate that contaminants in waste streams 
exiting the facility do not exceed applicable wastewater discharge standards. 

The SNLlNTvI EnvirorJ1lent, Safety, and Health (ES&H) Manual describes numerous 
policies and procedures that are in place to ensure that operations at the site are condtlcted 
in a mannerfnat are protective of the environment. St--LiN'M 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 managemem practices. Also, annual audits and 
inspections are conducted at SNIJNIvr by NTvfED regulators to detennine 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 permanent staff have typically worked at the 
facility, but that number has recently increased to approximately 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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P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

."." . A~R i 2Q 
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 (OC) 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 ID 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, 

9~~\)v~ 
Patty Wagner 
Manager 



.,0(' 

. Mr. J. Bearzi 

e cc wI enclosure: 

(2) 

W. Moats, NMED-HWB (via Certified Mail) 

• 

L. King, EPA, Region 6 (Via Certified Mail) 
M. Gardipe, NNSAISC/ERD 
J. Volkerding, DOE-NMED-OB 

cc wlo enclosure: 
D. Pepe, NMED-OB 
J. Estrada, NNSAISSO, MS 0184 
F. Nimick, SNL, MS 1089 
R. E. Fate, SNL, MS 1089 
M. J. Davis, SNL, MS 1089 

. D. Stockham, SNL, MS 1087 
1!~~._~ SNL, MS 1087 
P. Puissant, SNL, MS 1087 
M. Sanders, SNL, MS 1087 
A. Blumberg, SNL, MS 0141 

APR 7 2005 
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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 LaboratorieslNew 
Mexico (SNLINM) Environmental Restoration (ER) project is providing a complete set 
oflaboratory analytical quality control (QC) documentation for approximately 1,200 soil 
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 information 
can be found for any individual sample, Analytical Request/Chain of Custody (AR/COC) 
numbers, ER sample IDs, ER sample numbers, sample collection dates, sample matrix, 
analytical laboratory, and the laboratory analytical 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 collected at the DSS sites from 1998 to 2002. 

Binders 2 through 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 which 
address condition on receipt at the laboratory, and sample integrity issues (proper 
preservation, shipping, AR/COC, etc.). Technical narratives are also provided for each 
analytical method used. These narratives address holding time and any other specific QC 
method conformance 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 
AR/COC number, an individual cross reference summary sheet is provided . 



• 

NOTE: Multiple batch nutnbers are listed for reanalysis and 
RCRA metals for the ICP run and the mercury CV M run. 

.. 
DRAIN AND SEPTIC SYSTEMS PROJECT QC MASTER INDEX 

26 0158 

~ 

LAB TEST Lab BATCH # 
c 

4/1112005 
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Sandia National Laboratories 

Drain and Septic Systems Project 
Quality Control (QC) Report 
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Volume 5 of7 
General Engineering Laboratories, Inc. (GEL) QC Data 

Environmental 
Restoration 
Project 

United States Department of Energy 
Sandia Site Office 
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SAMPLE 
Site # Site Name SAMPLE# F# DISP _ER_SAMP LOC DATE MATRIX LAB TEST BATCH # , 

1034 Bldg. 6710 SS 059903 001 671 0/1 034-SP1-BH1-14-S 19-5EP-02 SOIL VOA-8260 7114.4R~ 

I 1034 Bldg. 6710 SS 059903 002 6710/1034-SP1-BH1-14-S 19-5EP-02 SOIL BNA-8270 204423 

I 1034 Bldg. 6710 SS .059903 002 6710/1034-SP1-BH1-14-S 19-5EP-02 SOIL Cr+6 205618,205620 

1034 Bldg. 6710 SS 059903 002 671 0/1 034-SP1-BH1-14-S 19-5EP-02 SOIL GROSS-MB 205013 

1034 Bldg. 6710 SS 059903 002 6710/1034-SP1-BH1-14-S 19-5EP-02 SOIL HE-8330 204696 

1034 Bldg. 6710 SS 059903 002 6710/1034-SP1-BH1-14-S 19-5EP-02 SOIL PCB-8082 204381 

1034 Bldg. 6710 SS 059903 002 6710/1034-SP1-BH1-14-S 19-5EP-02 SOIL RCRAMETALS 204452,204440 

1034 Bldg. 6710 SS 059903 002 671 0/1 034-SP1-BH1-14-S 19-5EP-02 SOIL TOTAL-CN 205123,206136 

1034 Bldg. 6710 SS 059904 001 6710/1034-SP1-BH1-19-S 19-5EP-02 SOIL VOA-8260 204483 . 

1034 Bldg. 6710 SS 059904 002 6710/1034-SP1-BH1-19-S 19-5EP-02 SOIL BNA-8270 204423 

1034 Bldg. 6710 SS 059904 002 6710/1034-SP1-BH1-19-S 19-5EP-02 SOIL Cr+6 205618,205620 

1034 Bldg. 6710 SS 059904 002 671 0/1 034-SP1-BH1-19-S 19-5EP-02 SOIL GROSS-MB 205013 

1034 Bldg. 6710 SS 059904 002 6710/1034-SP1-BH1-19-S 19-5EP-02 SOIL HE-8330 204696 

1034 Bldg. 6710 SS 059904 002 6710/1 o 34-SP1-BH1-19-S 19-5EP-02 SOIL PCB-8082 204381 

1034 Bldg. 6710 SS 059904 002 6710/1034-SP1-BH1-19-S 19-5EP-02 SOIL RCRAMETALS 204452,204440 

1034 Bldg. 6710 SS 059904 002 6710/1034-SP1-BH1-19-S 19-5EP-02 SOIL TOTAL-CN 205123,206136 

1052 Bldg. 803 SP 059905 001 803/1052-SP1-BH1-22-S 19-5EP-02 . SOIL VOA-8260 204483 

1052 Bldg. 803 SP 059905 002 803/1052-SP1-BH1-22-S 19-5EP-02 SOIL BNA-8270 204423 

1052 Bldg.803SP 059905 002 803/1052-SP1-BH1-22-S 19-5EP-02 SOIL Cr+6 205618,205620 

1052 Bldg. 803 SP 059905 002 803/1052-SP1-BH1-22-S 19-5EP-02 SOIL GROSS-MB 205013 

1052 Bldg. 803 SP 059905 002 803/1052-SP1-BH1-22-S 19-5EP-02 SOIL HE-8330 204696 

1052 Bldg.803SP 059905 002 803/1052-SP1-BH1-22-S 19-5EP-02 SOIL PCB-B082 204381 

1052 Bldg. 803 SP 059905 002 803/1052-SP1-BH1-22-S 19-5EP-02 SOIL RCRAMETALS 204452,204440 

1052 Bldg. 803 SP 059905 002 803/1052-SP1-BH1-22-S 19-5EP-02 SOIL TOTAL-CN 205123,206136 

1052 Bldg.803SP 059906 001 803l1052-SP1-BH1-27-S 19-5EP-02 SOIL VOA-8260 204483 

1052 Bldg. 803 SP 059906 002 803/1 052-SP1-BH1-27-S 19-5EP-02 SOIL BNA-8270 204423 

1052 Bldg.803SP 059906 002 80311 052-SP1-BH1-27-S 19-5EP-02 SOIL Cr+6 205618,205620 

1052 Bldg. 803 SP 059906 002 80311052-SP1-BH1-27-S 19-5EP-02 SOIL GROSS-AlB 205013 

1052 BIdg.~03 SP 059906 002 803/1052-SP1-BH1-27-S 19-5EP-02 ... SOIL HE-8330 204696 
--------------- -----

SDG67794A 
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SAMPLE 
Site # Site Name SAMPLE# F# DISP ER_SAMP _LOC DATE MATRIX LAB TEST BATCH # 

1034 Bldg. 6710 SS 059903 001 6710/1034-SP1-BH1-14-S 19-5EP-02 SOIL VOA-8260 

1034 Bldg. 6710 SS 059903 002 671 0/1 034-SP1-BH1-14-S 19-5EP-02 SOIL BNA-8270 204423 

1034 Bldg. 6710 SS 059903 002 6710/1034-SP1-BH1-14-S 19-5EP-02 SOIL Cr+6 205618,205620 

1034 Bldg. 6710 SS 059903 002 6710/1034-SP1-BH1-14-S 19-5EP-02 SOIL GROSS-AlB 205013 

1034 Bldg. 6710 SS 059903 002 6710/1034-SP1-BH1-14-S 19-5EP-02 SOIL HE-8330 204696 

1034 Bldg. 6710 SS 059903 002 6710/1034-SP1-BH1-14-S 19-5EP-02 SOIL PCB-8082 204381 

1034 Bldg. 6710 SS 059903 002 671 0/1 034-SP1-BH1-14-S 19-5EP-02 SOIL RCRAMETALS 204452,204440 

1034 Bldg. 6710 SS 059903 002 6710/1034-SP1-BH1-14-S 19-5EP-02 SOIL TOTAL-CN 205123,206136 

1034 Bldg. 6710 SS 059904 001 6710/1034-SP1-BH1-19-S 19-5EP-02 SOIL VOA-8260 204483 

1034 Bldg. 6710 SS 059904 002 671 0/1 034-SP1-BH1-19-S 19-5EP-02 SOIL BNA-8270 204423 

1034 Bldg. 6710 SS 059904 002 6710/1034-SP1-BH1-19-S 19-5EP-02 SOIL Cr+6 205618,205620 

1034 Bldg. 6710 SS 059904 002 6710/1034-SP1-BH1-19-S 19-5EP-02 SOIL GROSS-AlB 205013 

1034 Bldg. 6710 SS 059904 002 6710/1034-SP1-BH1-19-S 19-5EP-02 SOIL HE-8330 204696 

1034 Bldg. 6710 55 059904 002 6710/1 o 34-SP1-BH1-19-S 19-5EP-02 SOIL PCB-8082 204381 

1034 Bldg. 6710 SS 059904 002 6710/1034-SP1-BH1-19-S 19-5EP-02 SOIL RCRAMETALS 1204452, 204440 

1034 Bldg. 6710 SS 059904 002 6710/1034-SP1-BH1-19-S 19-5EP-02 SOIL TOTAL-CN 205123,206136 

1052 Bldg. 803 SP 059905 001 803/1052-SP1-BH1-22-S 19~5EP-02 SOIL VOA-8260 204483 

1052 Bldg. 803 SP 059905 002 803/1052-SP1-BH1-22-S 19-5EP-02 SOIL BNA-8270 204423 

1052 Bldg. 803 SP 059905 002 803/1052-SP1-BH1-22-S 19-5EP-02 SOIL Cr+6 205618,205620 

1052 Bldg. 803 SP 059905 002 803/1052-SP1-BH1-22-S 19-5EP-02 SOIL GROSS-AlB 205013 

1052 Bldg. 803 SP 059905 002 803/1052-SP1-BH1-22-S 19-5EP-02 SOIL HE-8330 204696 
I 

1052 Bldg. 803 SP 059905 002 803/1052-SP1-BH1-22-S 19-5EP-02 SOIL PCB-8082 204381 

1052 Bldg.803SP 059905 002 803/1052-SP1-BH1-22-S 19-5EP-02 SOIL RCRAMETALS 204452,204440 

1052 Bldg.803SP 059905 002 803/1052-SP1-BH1-22-S 19-5EP-02 SOIL TOTAL-eN 205123,206136 

1052 Bldg.803SP 059906 001 803/1052-SP1-BH1-27 -S 19-5EP-02 SOIL VOA-8260 204483 

1052 Bldg. 803 SP 059906 002 803/1052-SP1-BH1-27-S 19-5EP-02 SOIL BNA-8270 204423 

1052 Bldg.803SP 059906 002 803/1052-SP1-BH1-27-S 19-5EP-02 SOil Cr+6 205618,205620 

1052 Bldg.803SP 059906 002 80311052-SP1-BH1-27-5 19-5EP-02 SOIL GROSS-AlB 205013 

1052 Bldg. 803 SP 059906 002 80311 052-SP1-BH1-27-S 19-5EP-Q2 SOIL HE·B330 204696 

SDG67794A 



• • • GEL QC CROSS REFERENCE COC605728 

SAMPLE 
Site # Site Name SAMPLE. F# DISP _ER_SAMP _LOC DATE MATRIX LAB TEST BATCH. 

i 1052 Bldg.803SP 059906 002 803/1052-SP1-BH1-27-S 19-5EP-02 SOIL PCB-8082 204381 

, 1052 Bldg. 803 SP 059906 002 803/1052-SP1-BH1-27-S 19-5EP-02 SOIL RCRAMETALS 204452,204440 

1052 Bldg.803SP 059906 002 803/1052-SP1-BH1-27-S 19-5EP-02 SOIL TOTAL-CN 205123,206136 

• 
276 F. Bldg. 829X Sump 059907 001 829X1276-SP1-BH1~8-S 24-SEP-02 SOIL VOA-8260 204483 

276 F. Bldg. 829X Sump 059907 002 829X1276-SP1-BH1-8-S 24-SEP-02 SOIL BNA-8270 204423 

276 F. Bldg. 829X Sump 059907 002 829X1276-SP1-BH1-8-S 24-SEP-02 SOIL Cr+6 205618,205620 

276 F. Bldg. 829X Sump 059907 002 . 829X1276-SP1-BH1-8-S 24-SEP-02 SOIL GROSS-NB 205013 

276 F. Bldg. 829X Sump 059907 002 829X1276-SP1-BH1-8-S 24-SEP-02 SOIL HE-8330 204696 

276 F. Bldg. 829X Sump 059907 002 829X1276-SP1-BH1-8-S 24-SEP-02 SOIL PCB-8082 204381 

276 F. Bldg. 829X Sump 059907 002 829X1276-SP1-BH1-8-S 24-SEP-02 SOIL RCRAMETALS 204452,204440 

276 F. Bldg. 829X Sump 059907 002 829X1276-SP1-BH1-8-S 24-SEP-02 SOIL TOTAL-CN 205123,206136 

276 F. Bldg. 829X Sump 059908 001 829X1276-SP1-BH1-13-S 24-SEP-02 SOIL VOA-8260 204483 
276 F. Bldg. 829X Sump 059908 002 829X1276-SP1-BH1-13-S 24-SEP-02 SOIL BNA-8270 204423 
276 F. Bldg. 829X Sump 059908 002 829X1276-SP1-BH1-13-S 24-SEP-02 SOIL Cr+6 205618,205620 

276 F. Bldg. 829X Sump 059908 002 829X1276-SP1-BH1-13-S 24-SEP-02 SOIL GROSS-AlB 205013 
276 F. Bldg. 829X Sump 059908 002 829X1276-SP1-BH1-13-S 24-SEP-02 SOIL HE-8330 204696 
276 F. Bldg. 829X Sump 059908 002 829X1276-SP1-BH1-13-S 24-SEP-02 SOIL PCB-8082 204381 
276 F. Bldg. 829XSump 059908 002 829X1276-SP1-BH1-13-S 24-SEP-02 SOIL RCRAMETALS 204452,204440 
276 F. Bldg. 829X Sump 059908 002 829X1276-SP1-BH1-13-S 24-SEP-02 SOIL TOTAL-CN 205123,206136 
276 F. Bldg. 829X Sump 059909 001 829X1276-SP1-BH 1-8-DU 24-SEP-02 SOIL VOA-8260 204483 
276 F. Bldg. 829X Sump 059910 001 829X1276-SP1-BH1-8-DU 24-SEP-02 . SOIL BNA-8270 204423 
276 f. Bldg. 829X Sump 059910 001 829X1276-SP1-BH1-8-DU 24-SEP-02 SOIL Cr+6 205618,205620 
276 F. Bldg. 829X Sump 059910 001 829X1276-SP1-BH1-8-0U 24-SEP-02 SOIL GROSS-AlB 205013 
276 F. Bldg. 829X SUmp 059910 001 829X1276-SP1-BH1-8-DU 24-SEP-02 SOIL HE-8330 204696 
276 F. Bldg. 829X Sump 059910 001 829X1276-SP1-BH1-8-DU 24-SEP-02 SOIL PCB-8082 204381 
276 F. Bldg. 829X Sump 059910 001 829X1276-SP1-BH1-8-DU 24-SEP-02 SOIL RCRAMETALS 204452,204440 
276 F. Bldg. 829X Sump 059910 001 829X1276-SP1-BH1-8-0U 24-SEP-02 SOIL TOTAL-CN 205123,206136 

276 F. Bldg. 829X Sump 059911 001 829X1276-SP1-BH1-TB 24-SEP-02 AQUEOUS VOA-8260 ·204910 
276 F. Bldg. 829X Sump 059926 001_ 829X1276-SP1-EB 

'--~~~-
25-SEP-02 AQUEOUS VOA-8260 204910 

SDG67794A 
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'" 
[Site tt: Site Name SAMPLE# 

1034 Bldg: 6710 5S 059903 . 
1034 Bldg. 6710 SS 059904 
1052 Bldg. 803 SP 059905 
1052 Bldg. B03SP 059906 
276 F. Bldg. B29X Sump 059907 
276 F. Bldg. 829X Sump 05990B 
1003 F. Bldg. 915/922 SS 059912 
1003 F. Bldg. 9151922 SS 059913 
1003 F. Bldg. 915/92258 059914 
1003 F. Bldg. 915/92255 059915 
1004 Bldg. 6969 SS 059917 
1004 Bldg. 6969 SS 059918 
1004 Bldg.6969SS 059919 
1004 Bldg. 6969 55 059920 
1004 Bldg. 6969 55 059921 
1004 Bldg. 6969 SS 059922 
1114 Bldg. 9978 OW 059923 
1114 Bldg. 9978 OW 059924 
276 F. Bldg. 829X Sump 059931 

RPSD QC CROSS REFERENCE 

F# ERSAMPLEID 
003 6710/1034-SP1-BH1-14-S 
003 671 0/1 034-SP1-BH1-19-S 
003 B03/1052-SP1-BH1-22-S 
003 B03/1 052-SP1-BH1-27-S 
003 B291276-SP1-BH 1-B-S 
003 B29/276-SP1-BH1-13-S 
003 915-92211003-SP1-BH1-27-S 
003 915-922/1003-SP1-BH1-33-S 
003 915-922/1003-SP2-BH1-26-S 
003 915-922/1003-SP2-BH1-31-S 
003 6969/1 004-DF1-BH 1-8-8 
003 6969/1004-DF1-BH1-13-S 
003 6969/1004-0F1-BH1-8-S 
003 6969/1004-Df'1-BH2-13-§ 
003 6969/1004-DF1-BH3-8-S 
003 6969/1004-DF1-BH3-13-S 
003 997811114-0YV1-B~1~ 
003 997811114-pw1-BH1-11-S 
001 829127~SP1-BH1-8-DU 

.... 

SAMPLE DATE MATRIX 

19-5EP-02 SOIL 
19-5EP-02 SOIL 
19-5EP-02 SOIL 
19-5EP-02 SOIL 
24-SEP-02 SOIL 
24-SEP-02 SOIL 
24-SEP-02 SOIL 
24-SEP-02 SOIL 
24-SEP-02 SOIL 
24-SEP-02 SOIL 
20-SEP-02 SOIL 
20-SEP-02 SOIL 
2~EP-02 SOIL 
120-SEP-02 SoiL 
20-SEP~ SOil 
20-SEP-lg SOIL 
~EP-02 I§QIL 
23-~EP~ SOil 
24-SEP-02 ISO!l 

COC805731 
BATCH NO. 201342 

LAB TEST 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPEC 
GAMMA SPec-
GAMMA SPec-
GAMMA SPeC 
IGAMMASPEC 

A SPEC 
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Nonconformance (NCR) DocumeDtation 
A nonconformance report was DOt requited for this sample delivery group/work order. 

Manuallntesrationl 
Data rues associated with the initial c:allbralion, continuing caIiImltlon check. and samples did not require manual 
integrations. 

Additional Comments 
The foUowIDg package was generated usiDg all e1ectroDic data processing propm referreclio as "virtual 
packJging".1n BB effort 10 Increase quality and eftk:lency. the laboratory is dewlopiag sysIEmS to eventaally 
generate aD data pacbBes eledronically. The following change from "tradltionaI" packages sbould be noted: 

AIIalystlpeer reviewer initials aud dates are DOt preseDt on the eIectroa1c data ftJes. Presently. all initials and dales 
are on the original nw data. These bard copies are lempomy stored In the laboratory. All eIectroDic sipat1ue page 
iILwted after the 0ISe narradve of eaclI eJedronic package willindkate the analyst. revJewer. and repor1 specialIst 
names usodated with the genmtioR of the data package. The data vaI1dator wID always sign and date tile case 
1I8lI'lIlive. Data that are DOt generated electronically. and such as hand written pages. will be scamled and Inserted 
In!o dle electronic JIlICkaIe. 

Sl'stmp Conftgur"9D 
The laboratoIy tIiilJzes the followioB GCJMS COlI8patlmIs: 

CbromatolJ'aphic Columns 
Chromatographic aeparatloJl ofwlatlle co..,neJIIs Is accomplisbed tbrough anaJysIs 011 one of !be following 
columos: 

ColulDDID 

J&WI 

J&W2 

lrutruDIaIt C<mfi&uration 

Column IleIIcI ipdon 

DB-624. 80m x 0.251J1111, 1.4um 

DB-624. 75m x O.53mm, 3.Own 

Instrument systems are refereace In the raw data and individual form beader.s by the lJJstnmJeat ID deslpatious 
below: 

Instrument ID System. Configuraticm Cbr01ll8tograpblc Column P.tTTrap 

VaAl HP689O/HP5973 J&WI TrapC 

VOAZ HP689OIHPS973 J&Wl TrapC 

VOM HP58901HP5972 J&Wl TrapK 

VOAS HP58901KP5972 J&Wl TrapC 

VOA7 HP58901HP5972 J&W2 TrapK 

VOAS HP68901HP5973 J&Wl TrapK 

VOAS HP68901HP5973 J&Wl Trape 

SDGf61794-I·VOA 
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• 

~EViSEq 

Cqtifiqtjon Statcmmt 

Where the analytical melhod has been performed DJJder NEl.AP certification. the aulysis has met all of tile 
requlremeuts of the NELAC slaDdanl unless otherwise ooted In the aaalytkal case 11811'11tive. 

Reyiew Yalidatigo 

GEL requires all analytical data to be verified by a qualilied data valldator. In additioD, all dati destguaIed for CLP 
or CLP-Ilke pac:kagIna will receive a third level validatlnn upon compledoa of die data pac:kase. 

The Ii:illowinl data validator verified the iDfocmation prcearted in this cue aarrati¥e: 

SDGt67794-1 -VOA 
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• 

OJ'(lanics Pacllqe CreatioJl 

Thio pock.g. bas been originnlly reviewed by Richard Bomar(IOIII2OO2 13:30) 
Thio pock_g" bas been peer reviowed by Dobbi. Smith (1011512002 14:40) 
Thio package bas boo. packaged by LySanw. Oatho .. (1011812002 15:42) 
Thio roadmap has been edited by 
",n:kag. Reqlli ......... ts 

Raw·Oala TICS Standardo TraceabDI\f 

N N 

Simples 

ex<lade dalafil. ,amp"no cllenl-id IqJdate IDJtime sublbl rommenta 

0 "'hom/YOA 1.lI093OO2v I.bli dl36.d 67798001 059911'()()1 0I.QCT-2002 00:28 61194-J.sub 

0 ichemIVOA l.iI093002vl.blldl31.d 67198002 059926'()()1 01-OCT-2002 00:54 61194-1""'" 

0 ichemIVOA 1.iI093OO2v I.bli d138.d 67798003 059921-001 01.QCT,2002 01:20 61794-I.8ub 

0 ichemIVOA l.iI093OO2vl.blldl39.d 67798004 059916-001 OI.QCT-2002 01:46 67794-I .. ob 

QCSampJes 

exdude dolalD. samplen. cU .. I.Jd IJUdate IIljIlme ..... 11s1 oolllDWlll 

0 {chemlVOAI.iI093002vl.bildl24k ... 3.d 1200308691 YBLK01LCS 3lHiEP-2002 '9:13 67794-1.""" 

0 {chemlVOA l.i/093OO2vl.bll dl25-3.d 1200308692 VBLK01LCSD 3lHiEP-2002 19:39 67794-1 .• '" 

o'''ampl .. 

0 IcbmllVOIIIJ1093002vl.blldl29-3.d 1200308688 YBLKOI 3I).SEP-2002 21:23 61194-I •• ob 
fieldQC-
used 
LCSlLCSD 

. 
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• 
OCSnmmarv RaIOrI Date: OcI8bor 17,:zue2 

CIieIIt : S .. dia NIIIUuI Loobuo _ lis .,.101"5 
MS-O'75f 
P.o.a.xS8lO 
ADJaq.erqae, New MaIeo 

CHad, hmelaM..-t 

WGl'ktrdtr: 6'TI94 r-a._ l:!QM ~!!I!&1e 2l1li 2!;; UIIIII BPDY. lIl!C% Ra!!ll! AIIIat Date 11me 
VeloIII..aQM8 ._ 
BIIcb 2QoI4I3 

QCI2OO307I2I LCS 
1.1·Dic:bIoIoedIyleao 50JI 43.4 ugIIrc S7 (7S%o134%) RMB f'lNrllOl 08:11 
a- 50.0 47.5 "IP'kc 95 (80%-120%) 
0Ilmabenzcnc !O'o , 46.8 uA 94 (82%-118%) 
Tol_' SO.o 46.3 JI8IkI 93 (74%-1U%) 
T ricIIlotooJh)ic Ie 50.0, 47.7 II8o'ki 95 (80%-1\9%) .. ~ 50.0 38.2 ug/kg 76 (69%-138%) 
~ 50.0 45.8 uw'kB 92 (67%-137%) 
"'1'01--.18 50.0 40.4 UWkB 81 (67'K-139%) 

QCl2tlO:lV7l29 LCI 
1,I-DicblCIR>OIhyJene SQ.O 41.9 II8o'ki 84 (75'K-134%) 09/27/02 20:15 
BcrIzcDo 50.0 46.2 uaIkt 92 , (8O'K-12G%) 
CI!IorotIen=e 50.0 44.7 ug/kg 89 (B2'K-1I8%) 

• T ....... 50.0 44.4 II8ikg 89 (74%-115%) 
TrId>larc«h~ 50.0 44.5 uaIkt 89 (80%-119%) 
~ $0.0 47.5 uWJ<g 9' (69%-138%) 
··Dlboomolluotomolbane 50.0 50.1 uw'kB 100 (67%-137%) 
oOToIueJ111.d8 $0.0 ' 4S.S II8ikg 91 (67%-139%) 

QC12OO3OlS83 LCS 
1,l·IIid!IorocIhylellll 50.0 40.2 IIg/kg ,81 (75%-134%) 09I31Y02 08:08 
Bazene 50.0 44.fi uglq 89 (80%-120%) 
Chlcxabc:azene 50.0 47.1 uglq 94 (82%-1\8%) 
Tol"""" 50.0 47.1 liN 94 (74%-115%) 
Trichlorocthyleoe SO.O 44.6 uJIk8 S9 (80%-119%) 

··Btamollllotobeaz1mo 50.0 4S.0 UWk8 90 (69%-138%) 
'''Dibr<>moflU<ll'OJllelharl SO.O 46.1 uA 92 (67%-13?%) 
°OTClluenH8 ' SO.O ' 43.3' ugIIcg 87 (67%-139%) 

QCl20030712l MB 
l,I,l-TricblorootlwJc U lID UCIk8 09127102 09'.45 
1,I,2,2-TetrICbI-as- U 1«1 IIWk8 
1,1,2-TrIcbIoroetbane U lID ug/kg 
1,I·DlobIorolllhmle U lID UWkI 
l,l-Dicblorollbylen.e lJ NO uenrc 
1,2.DjcblDlQelbaoe U lID uaIkc 
1,2-DicbI~ U ND 1IIikI 
2·~ U NO ugIq 
l-HIDIIIIIIIHI U lID ugIIcg 
4-Methyl-l-ponlaDOne U NO IIIfkI 
Aee!I:Ine U NO IJIIkJ 
Bomzonc U NO uw'kI 
Branodicbloromet t1 NO uaikI 
BromDfbrm U NO usIks 
IIramomethuc U NO ugIIcg 

• S2 



• 
QCSummarI 

WorIIordr. '17M PlpZef5 

hrm_ NOM Samlll! (lui W;; Va!!! RP~ RlC% .all! AJIbt Doa TIme 

Volalllo-GClMS~ 

BIIIII 104413 

c.toOa cIisWJIdc U NO 1IwtrI 
CIIboa teaIICblarIde U NO uR 
Cdoc ....... U NO "I"t& 
CIIJuiooIbm:; U NO ur'Jr& 
OIIon>lbmI U NO uwtJ 
CbIoramcIIIIme t1 NO ., 
Dibromochloromc:tbllle U NO IIJIki 
ElbyIbenzeno .. U NO utlk& 
Melhyl_ CIIloride U NO uw'tI 
Styn:nD U NO qItg 
TOIIKhlaroetllylcrM: U NO aA 
Tolueno U NO uA 
TricbIorocIbyI_ U NO .. , 
VInyI- U NO tJ#kII 
ViDy\ cllJari&: U NO uaItI 
X)/lellel (1GCaI) U NO awlcI 
eJs.1,2·Dich~ U NO uaItI 
eJs.1,3-DichloropropyIcD U NO IIJIki 

- ....... I,l..r>lcblo!octhylcae U NO vgIkg 
a--l,3-DlcbIoiopNpy!ea8 U NO ........ 

··BromoftucmIbcnz SO.O 62.3 lJIIkI 12.5 (~I_) 

··DIbtvmofluorumetbane 50.0 ~8.0 awlcI 96 (67%-137%) 
.*T~ 50.0 47.1 IIIikI 94 (67%-1)9%) 

QCI200307B23 MIl 
l.l.I-Trioblmoctlumo U NO awlcI rnl27/1n. 12:00 
l.l,2,2-1'ea'III:h1o ......... U NO vgIkg 
1.1,l.Tricblotactbaae U NO awlcI 
I.l~ U NO 1ls/IrI 
I.I-DichIoroethyI ..... U NO ug/kJ 
1,2-Dich1Droe1bane U ND ug/kJ 
U-Dlchloroproplllo 0 NO ueIkc 
l·lIuIJaone U NO .. 
2~ U NO uw'ks 
4-Methyl-2-pcmanoae U NO uw'kI 
~ U NO 1ls/IrI 
B..- U NO vgIkg 
BlCI1IOdIoblonnnedw!e U NO iIIP'kI 
BnIIDOfbrnl U NO .. 
~ U NO usIkI 
CIrbon disulfide U NO ug/kJ 
CaJbon IdrIcIIJoridc U NO uR 
Cblarobonaao U NO usIkI 
ChlolOOlllana U NO uaIkI 
CIIJorofoll1l U NO uw'ks 
ChIommathlac U NO uA 
Dibromocblwomedlalle t1 NO UIita 
Elhylbenzenc U NO usIkI 
MoIhylc:ne cblotIde U NO uaIkI 

tit 
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QCSumman: 
Workorder: 671J.4 ..... 3"5 , __ 

NOM s..!!!I!!! Qul OC U!!!!! RPD% REC% Rant AalIt DItI I!'" 
VeIIIIJt.CCIMS FotImI 
BIIII:b 204413 

St)'dIII U NIl ~ 
Te~ U NIl ~ 
TolucDc U NO "&'kg 
T~ U NO UWk& 
VmyI..a.te U NO uaIt& 
VInyl dIIoride U NO lIWta 
Xylenos (tot.!) U NO VIIkI 
cis-l,1-~ u· NO UfIIca 
cia-1,Hl~ U NO IIIikB 
-l,2.oicbJoroe1h)'1eae . U NO ugIka 
~1,Hl~ U NO vatkI 

""Btomaf\uorab1llZOllC 30.0 60.0 VIIkI 120 (69%-138%) 
"DIbiomofiIlOrCllDllbaDe 30.0 49.3 VIIkI 99 (67%-137%) 
·"Ta~ SO.o 46.8 IIIikB !14 (67%-139%) 

QC120030851Z MIl 
1,1.I-TrichIonIedwIo U NO VIIkI 09I30I02 09:41 
1,1,2,2-TetracblaraetbID U NO IIIikB 
1,1,2-Tri~ U NO uA 

• I ,1.DichloroethoIIe U NO uA 
I,I-Diohloruetbylne U NO VIIkI 
l,2-DIcblorotlhlole U NO VIIkI 
1,l'Dicblooupiopauil U 1001) IJGIkI 
l-BuIan_ U ND UJ/ka 
l-Hexanooe U NO VIIkI 
4-MdbyI.l-pcnIIaoao U NO VA 
AI;etIrD U NO II&'k8 e-. u NIl UJ/ka 
8nImodicbIoromethaoe U NIl IIIikB 
Bu .... olD&m ·U NO uWka 
BtOUIOi~ U NO uw'k& 
CarbaD.dilUlfidc U NO '" Carboa -.hIorido U NO UJ/ka 
Chloro~ U NO . ugIka 

CIdo&oe1baae U· NO II&'k8 
Cbloralbrm U NO uIJIki 
Chlo&Omedlane U NO usfkg 
Dib<omcchlo&Omelhlnc U ·NO lIWki 
EthylbeazoDe U NO uIIQ 
~chlaride U NO usfkg 
SIyraIo U NO . IIIikB 

. Tetrachloroelbyl U NO . u8ikl 
Toluene U NO usfkg 
TricbIoroeIb:Yi_ u NO ugIka 
VmyI_ U NIl ugIIcc 
VmyI cbloridc U NO ur/kc 
Xy\e;IeI c-o U NO '" cis-I,2.1)1cblalae&by1ene U NO . usfkg 
"is-l,3-Dich\an1pnlpylono u . NO '" 
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VoIolIJe.CCIMS FedenI 
BoIdI ~13 

_1,l-DicbIoroetIIyho 
_l,3-DlchIoroprapylone 

"BromofIuonIb_ . 
•• DIb!oaIotluoram 
• ''IOIuoIM-cI8 

QCI200307825 61794001 I'S 
I.l~ 
B_ 
~ 
ToW-
'1iio:hIoIoeIhylene 

"BnImofl1lOlllllouelut 
"OiIa'omolhlorolllOllwlC 
''''olucno-d8 

QCl2OOJ0'II2'I 67194001 PSI) 

1.1~1cnc 
Benzene 
OUarobcllZlonc . 
TollllllO 
Trlc:hIorocIb.yIcI 

"Bromolluoroboazl!ne 
"Diboomoftllotomelbane 
"T~8 

N_ 

NOM 

so.o 
SO.O 
SO.O 

50.0 U 
SO.o U 
50.0 U 
50.0 U 
50.0 U 
50.0 
SO.o 
50.0 

·50.0 U 
'0.0 U 
50.0 U 
50.0 U 
50.0 U 
so.o 
so.o 
so.o 

RBlt is ooI<1llomI at !be 95% c:DDfideaco ItvW (21iJIIIIII). 
The Qualifion in this xcpart are clellaed u IbI1oYtl: 

QCSummary 

ND 
ND 
ND 
ND 
NO 

1iIJ.1 
49.0 
46.6 

ND 
ND 
NO 
NO 
NO 

1iIJ.7 
49.0 

046.6 

u 
u 

9C 

ND ~ 
ND 111'1<1 
152.7 "like 
1,7.7 uWkI 
47.0 . u&IlcI 

38.9 uWL 
1,1.9 1IWL 
>7.1 "IJI/L 
38.5 ucIL 
39.7 ug/L 
50.5 ug/L 
50.0 lIaIL 
46.0 ug/L 

38.7 IIa/L 0 
41.5 ug/L 1 
35.8 1Ia/L 4 
37.2 usIL 3 
38.9 ugIL I 
4!1.3 ucIL 
49.9 "IlL 
45.6 1IaIL 

12$ (69%-138%) 
96 (67%-137%) 
94 (67%-139%) 

78 ("%-128%) 
84 (Sol"-! 111%) 
74 ($3"-116%) 
77 ($6%-11391.) 
79 ($4%-lI9%) 

101 (69%-138%) 
100 (67%-137%) 
92 (67%-139%) 

78 (0"-21 %) 
83 (O%-11%) 
72 (0%-21%) 
7S (0%.25%) 
78' (O%-25%) 
99 (69%-1311%) 

100 (61%-137%) 
!II (67%-139%) 

09128102 03:39 

09t'28I02 04:05 

• Recovay or %RPD not within BCcepIBDCe limils lIIIIIIor spIko llllount not oompatibJe with !be sample or Iho clupti_lU'D'a lIN DOt 'PP1IoabIe where d 
•• fndicaIIlS 8III\yIIr Is ~ IIIIIJlIPlII oompoaad. 

B 

J 

P 

U 

The lIIaIyk WII found in !be blank mo.e the eIrec:Ilve MDt. 

Esdmalcd ~ IIut II\IIytIl concentmion filii abo ... IIut effective MOL _below the effective PQL 

n. response bet-..- the oonfirmatioo • .;ro,.,., and. tbe primIzy C<lIumn II ~ 
The IIIaIy\lI Wa!J analy.oed tor bu! not dotocIed bel.,.., !IdI conccnttad01l. For Oralllic ODd InoxpDic: analy\lll the n:suIt Is .... thaD the elli:ctln MOL. 1 

X 'PlOOUIDptive evidence dad the onaIyte II nO! present. Please see DIIdIi", tor Ibrtber infannaI\on. 

X 

x 
Presumptive evidMce da111be anaIy!C is nol pr-. Please _1IImIIi", lor t\Jnber 1ufromaIj0ll. 

Uncenaln 1dentilieati000forpmmaspecllOscopy. 
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QCSummary 
.... ,afS 

PIII'IIUWIIe NOM SlUDpIe QuI OC UnJIs lU'D% REC"I. l!aDce Aallt Date time 
NlA indicalIcs !bat IpiD =ovay Umitl do not apply wilen sample concc:ntmion acoods IIpilce -. by a factor of 4 or more. 
A The Itdatiw Pa=t Oilfera1;c (RPD) obminod from !be ample duplicalo (DUP) II ffIIuaIe<l qalDst tho -.ptence critsia. wbon die IIIDpIc II ~ than 

five limos (!X) 1bc CGII1rKI ~ dtIectioa limit (RL). ID _ wbere ei1her die 1IIIIpIe ... dopIiCIIO .... is _1bmJ 5X die IlL, • _In»! \imit of+l-
the RL illII<CllO ...aIua Ibe DUP rcsuIr. . . 
Por 1's, 1'50, and SDn. T I'CIIIIII, Iba valuo& 1iated Itt the JDe8SlII'Od 8IIIDIIIII!, DOt f11111 00t\IlCIIInti0a 

Wbcrc the analytical method hal been perfonned under NELAP certification, die analysls has me! .11 of !be 
requiremenll of the NELAe standard unlc.u qualified on the QC Summuy. 
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QCSummarv 
ReDort Dau: Ocl8ber 18, ZCI82 

Clieat: SudhI Nlllloul LIbonllrlll '.hrZ 
MS-07~ 
P.o. Box 5801 
Albll4aerqae, New Millco 

eon_ PIIIICIa M. PaltMat 

WOl'kGnIr. 6'TI9I 

'annnl 
.... 

NOM Saml!!. 2!!!! ~ Ualts RPD% REC"- aaDI! AIIlIt II!!! TIllIe 

vo~CIMS'--- 2114910 

QC12OOlDM91 LCS 
1.1~ SO.O 43.0 "WI- 86 (78%-140%) RMB 09IJ()fQ2 19: 13 

Boazc"" SO.O 47.5 • 95 (7","119%) 
Ollorobomeno SO.O 50.0 UWL 100 (82%-I2IM) 

. Tolueac SO.O 49.4 U&'L 99 (61%-133%) 
Triehloroedlyleao SO.O ~.5 IlWL 9S (80%-123%) 

·°BromoftuoJObcaxne 50.0 ~.9 UWL 96 (67%-136%) 
··Dibromolluoromelbme 50.0 49.7 IJBIL 99 (62%-148%) 
0OYohlcnc-d8 so.o 46.2 ue/L 93 (SlM-I39%) 

QCI2OII3III692 LCSll 
1,I-Dichloroolbylooe 50.0 42.4 IJBIL I 8S (0%-30%) 09J3Q1OlI9:39 
Bcuzac 50.0 47.7 1Ift'L 0 95 (0%-30%) 
~ SO.O 49.5 ugIL I 99 (0%-30%) 

• Toluene 50.0 49.1 ugIL 1 98 «(J%.3O%) 
'J'richlorooihylane 50.0 47.1 1Ift'L I 94 ((J%.3D%) 

50.0 49A ugIL 99 (67%-136%) 
"DilmImoIl~ so.o 49.7 ualL 99 (62%-148%) 
''''oIUCIICXUI , SO.o 46.3 "IlL 93 (58%-139%) 

QCUOO3G1611 Me 
1.1,I.T~ U NO ugIL 09J3QIQ2 21:23 
1.1,2.2.T~ U NO ugIL 
1,1,2·Trich1oraeIIIme U NO ugIL 
1,I-Dichl~ U NO uaIL 
1.1-DiclllOlOelby\oat U NO 1Ift'L 
1,2-DioIiIoroem- t1 NO ugIL 
I ,2.DichlCllllJllOlllll8 U NO "WI-
2-Bu1ononc t1 NO uWL 
2~ U NO ui"L 
4-Med\yI-2l'_ t1 NO ugIL 
AceIaIIe U NO ui"L 
Balzcaa t1 NO ugIL 
8JomodicIdarome U NO UWL 
Bromoform U NO U&'L 
BlOliiUmeIhano U NO ue/L 
CarboIa disuI1Ide U NO IJ8IL 
CarboIa lDIracbloride U NO U&'L 
CbIorolx:m:onc U NO U&'L 
CbIoroetbane U NO 1IfIL 
CI!Iorafann U NO 1IfIL 
CI!Ioramolbllle U NO ug/I.. 
Olbromocbl0r0mcthanc U. NO 1IIt'L 
EthyIbcIIzalc U NO • Methylene cbIoridc U NO U&'L 
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QCSumma!l: 
Werkordul . .",. Pap 20U 

ParaulIIIM NOM SIDI21e 2!!!! ~ UDItl ltPD2i: REC% Ray! .AaIot Date TIme 

Voll111Jt.CC1MS l'odInI - 204t10 

S~ U NO IIIiL 
TOIZIOhlClRIOIhylOac U NO "IlL 
TohmIe U NO usIL 
T~ U NO usIL 
Vinyl chloride U NO 1IIIL 
Xyleaes (1OIaI) U NO usIL 
cir-1,2-D~ U NO utiL 
cir-l,3-Dichloropcopylene U ND uJ/L 
lraIIS-l,2~ u NO uWL 
_-l,3-Dich1orapropy_ U ND uJIL 

"8roI1IO!Iua~ 50.0 66.!l uJIL 133 (67%-J3CM) 
.'DIb!omof\~ 50.0 48.2 aWL 96 (62%-148%) 
"T0t--d8 50.0 47.3 uJIL 95 (m..l~) 

Noms: 
REil is caIalIated arlbo 9'" coaIIdenco level (2oJlpa). 
Tho Quolifieno in !lib npon 1ft: deIIacd .. lbI\ows: 

• 
•• 

Ilecovery or %RPJ) IlOl within ocCep!anec IimiIJ ondIor rpib IIIIClIIlt not compatible wilh ilia IIIIIIpk or1hc duplica1a RPD's _not JPPIicabIe w1K3 ~ 

1MIcebM -.lyle is a surropIe compoaIIII. 
D 

H 

1 
p 

U 

X 
X 

X 

The 1IIIIyte,... found Ia !he blank above !be effcctiw MDt. 
JIDI«Ilna tlme ... .........w 
EstImaIed wIDe, !be analyte COOCC1\tnIDoa feIJ above Ibe effec1lft MDL IIn4 below!bo eft'tcdn I'QL 

Tho response betweOa the conlInnatIon columa ""el!be ptiawy coIlIIIID 'I >4O%D 
Tho 1IIIIyte,... analyzed for bullIOt dcttcIcd below IhIs ~lion. For OrpnlcmilDDrpoic. aoaIyIeI die mull II Ins IIwI !be eftIlcIlvc MDL. J 

I'resurnIIdvc coIdcncc dill the 8II8\yIe Is 1101 praonI. ~ sc>o lIIIIDIive for fllllherinfO<lllllion. 
P1cSlllllptivc evidence dill tho IIIOlym 111101 pn8ODI. Pleue IICO ~ for fbrIher lDfromotIon. 
Uocertain ideatific:atj'lll for pmma spectx~. 

NI A indicates IIlat spike re<:O\'e:y limits do not lppIy wben IOIIIpIe conc:mtraticm oxeeeds rpib COlIC. by. factor of 4 or JIIOle. 
"The Re1atMo Percent Difference (&PD) obtained from 1he I&IlIpic duplicate (DUP) is cvalII&tI:d ogainII 11= aca:p1encc criteria wbon the sample Is peater dian 

fiva times (SX) 1he contrICI n:qulml dttectiOlllimit (RL).1n cascs where oitber 1he _Ie or duplicato YIlue is less thaD $X the IlL, I COII1lOIlbait of +1-· 
lit. RL b UMclIll evalUlle 1he DUP-.II. 
forPS,PSD;andSDILTmuJ ... 1hevallJOllisledan:lhemoasut'edamOUllll,DOIfiDIl_i-. 

Whmo the aualytical melhocl has been perfomled U11der NBLAP certification, Ihe analysis bas met all oflhe 
requirements of the NELAC slandard unJeu qualified on Ihe QC Summary • 
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MethodlAnlllysis Information 

Procedure: 

Analytical Method: 

Prep Method: 

Analytical Batch Number: 

Prep Batch Number: 

Sample Analysis 

Semi-Volatile Case Narrative 
Sandia. National Labs (SNLS) 

SDG67794 

. SemivolatUe AnaJysis by Gas CbromatographIMlI$S Spectroltleter 

SW8468270C 

SW8463550B 

204423 

204422 

The following samples were.analYzed using lh~ analytical protocol as cstablisbed in SW846 8270C: 

SampleJD ClientID 

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 

1200307670 SBLKOI (Blank) 

1200307671 SBLK01LCS (Laboratory Control Sample) 

Page lof4 
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1200307672 

1200307673 

QS9903"()()2MS (Matrill Spike) 

OS9Sl03-002MS0 (Matrix Spike Duplicate) 

· Preparation/Analytical Method Veri11cation 

Procedures for preparation, analysis, an4 reporting of analytical data are documented by General Engineering 
Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP). 

Calibration InfOlmatlop, 

Oue to lite limited capacity of software we do not display all of the current initial calibration files here. If necessary, 
a calibration history will be inserted in the package prior to the appropriate Form 6. 

Diphenylamine has IlOW superseded N-NitrOSO-diphenylamine as a cce on Quantitatlon Reports, Initial Calibration 
Repons, Calibration Check Standard Reports. etc. Previous versions of EP AMethod 8270 (prior to 8270C) lisled N· 
NilroSQ·diphenylamine as a CCC. However, as staled in EPA Method 827OC. Re"lo'ision 3, December, 1996, Section 
1.4.5, "N-Nitroso-diphenylamine decomposes In the gas chromatographic inlet and cannol be separated from 

· Diphenylamine." Studies of these two compounds at GEL. both independent of each other and together, show that 
they not only coe\ule, but also have similar mass spectra. N·Nitrow-dipheny1amine and Diphenylamine will be 
reported as Diphenylamille 0[1 all reports and Corms. 

When calibrations are perfonned for Appendix IX compounds some of the compOUnds may not be calibrated exactly 
according to the criteria in Method 8270C. If the %RSD is greater than 15'/!> or the correlation coefficient is Icss that 

· 0.99 then the analyte is quantitated using the response factor.lfdle ana1yte is detected tbenthe sample is reanalyzed 
for that analyte on an instrument that is compliant with the criteria in the method. 

Initial Calibration 
All initial calibration requirements have been mel for this SOO. 

CCV Requirements 
All calibratiOIl verification standard (CVS, ICV or CCV) requirements have been met for this SOO. 

Quality Control (QC) Information 

SUlTogate Recoveries . 
A1ltbe surrogate Teccrlleries were within th" established acceptance criteria for this SDG. 

Blank Acceptance 
The blank contail!ed hits of target analytes below the reporting limit; however, there were no hits in the associated 
samples. The data will be reponed as is. 
1200307670 

LCS Recovery Statement 
The laboratory control sample (LCS) spike recoveries for this SDG were within the established acceptance limits. 

QC Sample Designation 
The following sample analyzed with this SOO was chosen for matrill spike analysis: 
67794012 059903-002 

MS Recovery SlalemeDt 
The matrix spike recoveries for this SOO were within the establisbed acceptance limits. 

Page2of4 
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MSD Recovery Statement . 
The matrix spike duplicate (MSD) recoveries for this SOO were withiil the established acceptanee limits. 

MS/MSD RPD Statement 
The relative percent differences (RPD) between each MS and MSD were within the required IlCceptance limits. 

Internal Standard (lSTD) Acceptance 
The internal standard responses were v.ithin the required acceptance criteria for all samples and QC. 

TeclmkaL Information: 

Holding Time Speclficatioos . 
All samples in this SDG met the specified holding time requirements. GEL assigns holding times based on the 
2$)ciated methodology that assigns the date and time from sample collection or sample receipt Those holding 
times expressed in hours are calculated in the AlpbaL1MS system. Those holding times expressed as days expire at 
midnight on the day of expiration. 

PreparationlAnalytic:al Method VarirKation 
All procedures were pcrfonned as stated in the SOP. 

Sampla Dilutions 
None of the samples analyzed in this SDO required dilution. 

Miscellaneous Information: 

Nonconfoflllllnce (NCl{) Documentation 
No nonconformance report (NCR) was generated for this SDG. 

Manual Integrations 
No manual integrations were required for any data ftle in this 500. 

SvsteJiJ Configuration 

Thc laboratory utilizes a llP 6890·Series gas chromatograph and a HI' S973 Mass Selective Detector. The 
. configuration is equipped with the electronic presswe control. All MS interfaces are capillary direct 

Chromatographic COl1l.lllDS 

Chromatographic separation of scmivolatile components is accomplished through analysis on one or more of the 
following columns (all with dimensions of 30 meters x 0.25 millimeters ID and 0.25 micron film except J&WDB-
5MS2 which is 25 meters x 0.20 mm lD and 0.33 micron film): 

ColumnID 

J&W 

I&WDB-SMS 

Alltecb 

Column Description. 

DB-5.625(5% Pheny\)-methylpolysiloJtaIlC 
(identified by a DB-5.625 designation on quantitation 
reports and reconstructed ion chromatograms) 

Similar to the J& W DB-S.625 with low bleed 
characteristics (identified by a DB-SMS designation) 

EC-S(SE-S4) 5% Pheny~ 95% Methylpolysiloxane 
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HP 

Phenomenex 

. J&WDB-5MS2 

Instrument Configuration 

(identified by a lIP-5MS designation) 

HP-SMS 5% Phenylmethylsiloxane (identified by a 
HP-5MS designation) 

ZB-5 5% Phenyl Polysiloxanc (identified by a ZB-S 
designation) 

Similar to the J&W DB-S.625 with low bleed 
characteristics (identified by a D1MMS2 
designation) 

The samples reported in this SDG were analyzed on one Or more oCtlle follOWing instrum~t systems. Instrument· 
systems arc referenced in the raw data and individual form headers by the Instrument ID designations liskd below: 

lnslrument ID System Confi~uratlon Chromatographic Column 

MSD2 HP68901HPS973 DB-SMS2 

MSD4 HP68901HPS973 DB-5MS2 

MSD5 HP68901HPS973 DB-SMS2 

MSD7 HP68901HPS973 DB-SMS2 

MSD8 HP68901HP5973 DB-SMS2 

CertifICation Statement 

* Where the analytical method bas been performed under NELAP certification. the analysis has met all of the 
requirements of the NELAC standard unless otherwise noted in the analytical case narrative. 

Rmiew Validation: 

GEL requires all analytical data 10 be verified by a qualified data validator. In addition. all data designated for CLP 
Or CLP-like packaging will receive a third level validation upon completion of the data package. 

Date: 'Pj "1.-1..1 at. 
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Method/Anal. Information 

Procedure: 

Analytical Method: 

Prep Method: 

Analytical Batcn Numbet: 

Prep Batch Number: 

Sample Analysis 

. Semi-Volatile Case Narrative 
Sandia National Labs (SNLS) 

SDG 67794-1 

Semlvolatile Analysis by Gas Chromatogt'llllbIMass Spedrometer 

SW8468270C 

SW84635IOC 

204661 

204660 

The following samples were analyted using the analytical protocol as establisbed in SW846 827OC: 

SamplelD 

67798005 

1200308140 

1200308141 

1200308146 

1200308147 

ClientID 

059926-002 

SBLKO 1 (Blank) 

SBLKOILCS (Laboratory Control SaIllllie) 

059926-002MS (Matrix Spike) 

059926-002MSD (Matrix Spike Duplicate) 

PreparationfAnalytkal Method VerifICation 

Procedures for preparation, analysis, and reporting of analytical data are documenl.ed by General Engineering 
Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP). . 

Calibration Information 

Due to the limited capacity of software we do not display all of the current initial calibration files here.lfnecesslll)'. 
a calibration history will be insclted in the package prior to the appropriate Form 6. 

Diphenylamine has now superseded N-Nilroso-diphenylamine as a CCC on Quantitation Reports. Initial Calibration 
Reports, Calibration Check Standard Reports, etc. Previous versions of EPA Method 8270 (prior to 827OC) l!sted N
Nitroso-dipheQylamin~ ~s a CCC. However. as stated in EPA Metbod 8270C. Re,islOO 3. December, 1996, Section 
1.4.5, "N-Nitroso-diphenylamine decomposes inm;: gas chromatographic inlet and cannot be separated from 
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Diphenylamine." Studies of these two compounds at GEL, both independent of each other and together, show that 
they not only coelute, but also have similar mass spectra. N-Nitroso~iphenylamine and Diphenylamine will be 
reported as Diphenylamine on all reports and fOlms. 

When calibrations are performed for Appendix IX compounds some of thC compounds may not be calibrated exactly 
. according 10 the criteria in Method 827OC:lf the %RSD is greater than 15% or the correlation coefficient is less that 
0.99 then the analyte is quantitated using lheTespom;e factor. If tbe analyte is detected then the sample is reanalyzed 
for that analyle On an instrument that is COIDpliant with the criteria in the method. . 

InItial Calibration 
All irlitial calibration requirements have been met for this SOG. 

CCV Requirements 
All calibration verification s!ll.Ildard (CVS, ICY or CCV) requirements have been met for this SOG . 

. Qualltv Control roC) InfocDUltlon 

Surrogate Recoveries 
All the surrogate recoveries were within the established acceptance criteria for this SDO. 

Blank Aeceptance . . 
The blank(s) analyzed with this ~G met the established acceptance criteria. 

LCS Recovery Stateln~nt . 
The laboratory control sample (LeS) spike recoveries for this SOO were within the established BllCeptance limits. 

QC Sample DesIgnation 
The follOWing sample analyzed with this SDG was chosen for matrix spike analysis; 
67798005 059926·002 

MS Recovery Statement 
The matrix spike recoveries for Ihis SDO were within the established acceptance limits. 

MSD Recovery Statement 
The matrix" spike 'duplicate (MSD) recoveries for this SOG were within the established acceptance limits. 

MSIMSD RPD Statement 
The relative percent differences (RPD) between each MS and MSD were within the required acceptance limits. 

Internal Standard (ISID) AceeptaDCe 
The internal standard responses were within. the required acceptance criteria for all samples and QC. 

TccJmkal InformatiDn: 

Holding Time Specifications 
All samples in this SOO mel the specified holding time requirements. GEL assigns holding times based on the 
associated methodology that assigns the date and time from sample collection or sample reeeipt. Those holding 
times expressed in ho\Jl's are calculated in the AlphaLIMS system. Those holding times expn:ssed as days expire at 
midnight on the day of expiration. 

Preparation/Analytical Method VerHkation 
All procedures were perfonned as stated in the SOP. 
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Sample DilutioDs 
None of the samples analyzed in this SDG required dilution. 

Miscellaneous Information: 

Nonconformance (NCR) Documentation 
No nonconformance report (NCR) was generated for this SDG. 

Ma:tluafIntegrations 
No manual integratjollS were required for any data file in this SOO. 

System Configuration 

The laboratory utilizes B HP 6890 Series gas chromatograph and a HP 5973 Mass Selective Detector. nc 
configuration is equipped with the electronic pressure control. All MS interfaces are capillary direct. 

Chromatographic Columns 

Chromatographic separation of semivolatile compo~ents is accomplished through analysis on one or more of the 
following columns (all with dimensions of 30 meters x 0.25 miUimeters ID and 0.25 micron film except J&W DB-
5MS2 which is 25 meters x 0.20 mm ID and 0.33 micron film): 

ColumnID 

J&W 

J&WDB-5MS 

Alltcch 

HP 

Phenomene~ 

J&WDB-5MS2 

Instrument Configaration 

Column l)e.s(riptiOD 

DB-S.62S(5% Phenyl)-melhyipolysiloxane 
(identified by a DB-5.625 designation on quantitation 
reports and recolJstructed ion chromatograms) 

Similar to the J&W D13-5.625 with low bleed 
characteristics (idClJtified by a DB-SMS designation) 

EC-5 (SE-54) 5% Phenyl, 95% Methylpolysiloll.anc 
(identified by a HP-5MS designation) 

HP-SMS 5% Phenylrnethylsilol<ane (identified by a 
HP-SMS designation) 

ZB-S 5% Phenyl Polysiloxane (identified by II ZB-S 
designation) . 

Similar to the J&W DB-5.625 with low bleed 
characteristics (identified by a DB-5MS2 
designation) 

The samples repon:ed in this SDO were analyzed on one or more of the following instrument systems. Instrument 
systems are referenced in the ·raw data and individual form headers by the Instrument ID designations listed below: 

Instrument ID System Conf.oguration Chromatographic Column 

MSD2 HJ'68901HP5973 DB·SMS2 
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MSD4·· HP68901HPS973 DB-5MS2 

MSDS HP68901HPS973 DB-SMS2 

. MSD7 HP68901HPS973 DB-SMS2 

MSD8 HP689O/HP5973 DB-SMS2 

Certification Statement 

.. Wltere the analytical method has been performed under NELAP certification, the analysis has ~ all of the 
requirements of the NELAC standard Unless otherwise noted in the analytical case narrative. 

Review Valldation! 

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data designated for CLP 
ot CLP-like packaging will receive a third level validation upon completion of the data package. . 

Reviewer: ~·Utj&W Da~: __ ~;o~/~~~~+/~O~·1-~ ________ _ 
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RECORDS CENTER! 
CASE NARRATIVE 

for 
Sandia National Laboratories 

ARCOC·605728 
SDG#67794A 

ARCOC-605729 
SDG#677948 

1) te©IEI"~!i\\I· 
~ OCT 2 4 ZlIl2 \\UJ ORIGINAL COpy-

Case No. 7223.02.03.02 

OctolHir 22, 2002 

Laboratory Identification: 

~neral Engineering Laboratories, Inc. 

Mailing Address: 

P.O. Box 30712 
Charleston, South Carolina 29417 

Express Mail Delivery and Shipping Address: 

2040 Savage Road 
Charleston, South Carolina 29407 

Telepbone Number: 

(843) 556-8171 -

Summary: 

Sample receipt 

Sandia collected twenty-two soil 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 analyses. 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 ID 059906-002 from ARCOC-605728 was received broken inside the 
ziploc bag. Client was notified and instructed GEL to proceed with analysis. Sample ID 
059926-006 from ARCOC-60S728 was received out of holding for Hexavalent 

GENERAL ENGINEERING LABORATORIES 
POBox 30712. Charleston, SC 29417 • 2040 Savage Road. 29407 

(843) 556-8171 • Fax (843) 766-1178 

o PriIIIod on Recyclod "--
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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 screened according to GBL Standard Operating Procedures 
(SOP) BPI SOP S-007 rev. 2 "The Recei ving of Radioactive Samples." The samples 
were stored properly according to SW-846 procedures and GEL SOP. 

The samples were received and collected as listed in the table below: 

ARCOC SDG# #ofsamples Collection Date 
605728 67794A 24 09/19/02,09124/00, 

09125/02 
605729 67794B 9 09124/02 

The laboratory received the following samples: 

Laboratory ID 
ARCOC-605728: 

67794001 
67794002 
67794003 
67794004 . 
67794005 
67794006 
67794007 
67794012 
67794013 
67794014 
67794015 
67794016 
67794017 
67798001 
67798002 
67798003 
67798005 
67798006 
67798007 
67798008 
67798009 
67798010 
67798011 

Description 

059903-001 
059904-001 
059905-001 
059906-001 
059907-001 
059908-001 
059909-001 
059903-002 
059904-002 
059905-002 
059906-002 
059907-002 
059908-002 
059911-001 
059926-001 
059927-001 
059926-002 
059926-003 
059926-004 
059926-005 
059926-006 
059926-007 
059926-008 

GENERAL ENGINEERING LABORATORIES 

PO Box 30712 • Charleston, SC29417. 2040 Savage Road • 29407 

(843) 556-8171 • flu (843) 766-1178 

o 1'riIIt<4 on RecycW 1'Ipor. 

Date Rec'd by Lab 
09/26102 

09126102 
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ARCOC-60S729: 

67794008 
67794009 
6779401G 
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 analyses 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 data package. 

Internal Chain or Custody: 

Custody was maintained for the samples. 

Data Package: 

The enclosed data package contains the following sections: Case Narrative. Chain 
of Custody, Cooler Receipt Checklist. Qualifier Flag and Data Package Definitions, 
Laboratory Certifications, Volatiles Data, Volatiles QC Summary, Semivolatiles Data, 
Semi volatiles QC Summary, PCB Data, PCB QC Summary, Explosives Data, Explosives 
QC Summary, Metals Data, Metals QC Summary, General Chemistry Data. General 
Chemistry QC Summary, Radiochemistry 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~ 
ed.iJJL...7/ . /)u:t-
Project Manager 

GENERAL ENGINEERING LABORATORIES 
POBox 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171 • Fax (843) 7~1l78 

o I'rin1od on IteoycIed PIper. 
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Method/Analysis Information 

GCIMS Volatile Organics 
Sandia National Labs (SNLS) 

SDGt67794 

Pro'cedure: VolatUe Organic Compounds (VOC) by Gas ChromatographIMass Spectrometer 

Anal)rtlcal Method: SW8468260A 

Prep Method: SW846 5030A 

Analytical Batch Number: 204483 

Prep Batch Number: 2044H2 

The following client and quality control samples'were analyzed to complete this sample delivery grouplwork order 
using'the methods referenced In the ~ Information section: 

SampleID Client lD 

67794001 059903-001 

, '67794002 059904-001 

67794003 059905-001 

67794004 059906-001 

67794005 059907-001 

61794006 059908-001 

61794007 059909-001 

67794008 059912-001 

51794009 , 059913-001' 

61794010 059914-001 

61794011 059915-1101 

1200307822 VBLKOI (Blank) 

SDG# 67794 -VOA 
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1200307828 VBLKOlLCS (Laboratmy Control Sample) 

.1200307823 VBLIW2 (Blank) 

1200301829 VBLK02LCS (Laboratmy Control Sample) 

1200308582 VBLK03 (Blank) 

1200308583 VBLK03LCS (Laboralory Control Sample) 

1200307825 059903·ooIMS (Matrix Spike) 

1200307821 059903-001 MSD (Matrix Spike Dupllcate) 

Preparation/Analytical Method Verilkatlon 

SOP Reference 
Procedure for preparation, analysis and reporting of analytical data are controlled by General Engineering 
Laboratories, Inc. as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in-
accordance with GL-OA-E-026 REV.B. . 

Calibration Information 
Due 10 software limitations, aU the data flies comprising the initlal calibraUon curve may not be listed on the initial 
calibration summary form. All calibration files are listed in the calibration history report in the "Standard Data" 
section. . 

Initial Calibration 
All the initial calibration requirements were met. 

CCV Requirements 
Alilhe continUing calibration verification (CCV) requirements were met. 

Ouality -Control roc) Information 

Surrogate Recoveries 
Surrogate recoveries, in all samples and quality control samples, were within the acceptance limits. 

Blank Acceptance 
Target analytes were not detected above the reporting limit in the blanks. 

LeS Recovery Statement 
All the required analyte recoveries in the laboratory control samples were wilhin the acceptance limlts. 

QC Sample Designation 
The follOwing sample was designated for matrix spike analysis: 
67794001 059903-001 -

MS Recovery Statement 
All the required matril( spike recoveries were wilhin the acceptance limits. 

MSD Recovery Statement 
All the required matrix spike duplicate recoveries were within the acceptance limits. 

SDGf 61794 -VOA 
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MSIMSD RPD Statement 
The relative percent differences (RPD) between the matrix spike and matrix: spike duplicate recoveries were within 
the acceptance limits. 

Internal Standard (ISTD) ACceptant:e 
The internal standard responses, in all samples and quality control samples, met the required acceptance criteria. 

Technical Information 

Holding TIme Specltkatiolis " 
All the samples were prepared and/or analyzed within the required holding time period. " 

Sample Preservation and Integrity 
All samples met Ihe sample preservation and integrity requirements. 

" Prepar~tioniAnalytlcal Method Verification 
All procedures were performed as Slated in the SOP. 

Sample Dllutlons 
The samples in this sample" delivery group/work order did not require dilutions. 

Sample Re-preplRe-analysis 
Re-analyses were not required for samples in Ihis SlImple group/work order. 

MiscellanenusInfonnatlon 

Nonconformance (NCR) Documentation 
A nonconformance report was nol required for this sample delLvery grouplwork order. 

Manual Integrations 
Data files associated with the initial calibration, continuing calibralion cbeck,and samples did not require manual 
integrations. 

Additional Comments 
Tbe follOwing package was genera led using an electronic data processing program referred to as "virtual 
packaging". In an effort to increase quality and efficiency, the laboratory is developing systems to eventually 
-generate all data packages electronically. The fol101lling change from "traditional" packages should be noted: 

Analystlpeer reviewer initials and dates are not present on the electronic data flies. Presently, all initials and dales 
are on the original raw data. Tbese bard copies are temporary stored in the laboratory. An electronic signature page 
inserted after the case narrative of each electronic package will indicate the analyst, reviewer, and report specialist 
names associated with the generation of the data package. The datavalidator will always sign and date the case -, 
I)arrative. Data that are not generated electronically, and such as hand written _pages, will be scanned and inserted 
intO the electronic package. 

System Configuration 
The laboratory ulllizes the following GCIMS configurations: 

Chromatographic Columns 
Chromatographic separation of volatile components is accomplished througb analysis on one Dfthe follOwing 
columns: 

SDG# 67794 -VOA 
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'Column ID 

J&Wl 

J&W2 

Instrument Configuration . 

Column Description 

DB-624, SOm ![ G.25mm; lAum 

DB-GU, 75m x O.53mm, 3.Own 

Instrument systems are reference in the raw data and individual form headers by the Instrument ID designations 
below: 

Instrument ID System Configuration Chromatographic Column P & TTrap 

VOAI' HP68901HP5973 J&Wl TrapC 

VOA2 HP6890IHP5973 J&Wl TrapC 

·VOM· HP58901HP5972 . J&Wl TrapK 

VOA5. HP5890IHP5972 J&Wl TrapC 

VOA7 HP58901HP5972 J&W2 TrapK 

VOA8 HP68901HP5973 . J&WI Trap K 

VOA9 HP6890IHP5973 J&Wl TrapC 

Certification Statement 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements 9f the ~ELAC standard unless otherwise noled In the analytical case narrative. 

Review Validation 

GEL requires all analytical data to be verified by a quallfied data validator. In addition, all data designated for CLP 
or CLP-like packaging wUl receive a third level validation upon completion oflhe data package. 

The following data validator verified the information presented in this case narrative: 

Reviewer: __ C .... i~I...,J"", .... """·· -,W""",-,·~=o....:-_))ate: -4(01",1-<.' .... Q...,!,""'O .... \l. _____ _ 

SDGIt 67794 -VOA 
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Or@811ks Package Creation 

This pockage ha' been originally reviewed by Richard Born ... (913012002 12: 13) 
Thi. pockage has been peer reviewed by Crystal Stacey (1011112002 15:48) 
Thi> pookage has been packaged by LySandra Garbers (1012112002 10:00) 
ThL, roadmap has bee. ediled by 
Pawge Requirements 

Raw Data TICS Standard. Traceability 

N N 

Sample, 

excl.de data/ile samp\eDo cllenl·ld Il\Idate II\ltime 

0 IchellllVOA l.iI092702v1.bll <S08.d 67794001 059903-001 21-SEP·2002 11:50 

0 IchellllVOA l.iI092702vI.bllcS 16.d 67794009 059913-001 27-SEP·2002 15:52 

0 IchemlVOA \;iI092101vJ.bllcSI7.d 67794010 059914-001 27-SEP·2002 16:22 

0 Iche""VOA l.iI092702vl.hll oS 18.d 67794011 0599IS-001 27-SEp·2002 16:52 

0 IcbcIlllVOAI.iI092102v l.bllcS09.d 67794002 059904-001 27-SEP·2002 12:19 

0 IchellllVOA 1.iI092702vl.bllcS IO.d. 67794003 O5990S-001 27-SEP·2002 12:50 

0 IchellllVOA r.iI092702vl.bllcS Il.d 67794004 059906-001 27-SEP-2002 13:20 

0 IchellllVOA !.i/092702vl.b/loS 12.d 67794005 059907·001 27·SEP·2002 13:51 

• IchellllVOA l.iI092702vl.b11c5 13.d 67794006 0599()8.00 1 27·SEP·2002 14:21 

0 IchellllVOA l.iI093002v1.blldl06.d 67794006 059908-001 3()'SEP·2002 10:12 

0 IOO.mNOA 1.i1092702v l.hllcSI4.d 67794007 059909·001 27·SEP·2002 14:52 
. 

0 IchtmlVOA l.iI092702v l.blleS IS.d 67794008 059912·001 27·SEP·2002 15:22 

QCSamples 

nelnde dala/iJe samplmO' cliellt-id i~dal' 

0 /cbollllVOA l.il092702, I.bllc542.d 1200307825 059903.()()1 MS 1Il-SEP·2002 

0 /chemNOA1.i/Ol)2702,1.bllc543.d 1200307827 ! OS9903.()()IMSD 2Il-SEP·2002 

0 /chem/VOA l.iIO?2702vl.bllcS021c,B.d 12003078"'..8 . VBLK01LCS 27·SEp·2002 

0 !chem/VOA l.iI092702vl.bllcS2SIcoB.d 1200307829 VBLK02LCS 27·SBp-2002 

0 !chemNOA l.iI093002v I. bll d 1021cl1B.d 12OO308S83 . VBLK03LCS 3()'SBP-2002 

0 !chem/VOA 1.iI092702vl .bl1 c505B,d 1200307822 VBLKOI 27·SBP·2002 

0 !chem/VOA l.iI092102vl.bllcS29B.d 1200307823 VBLK02 27-SEP-2002 

0 Ichem/VOAI.iI093002vl.blldlOSB.d 1200308S82 VBLK03 3().'SEP·2002 

subllsl comments 

67794:.ub 

67794.sub 

67794.sub 

67794.sub 

·67794.suh 

67794.sub 

67794.sub 

67794 .... b 

67794 .. ub lIOtu .. d 

67794.sub 

61794 . .uh 

61794.sub 

II\.i~me ... bliot ennuaents 

03:39· 67794 .. ub 

04:05 617~...,b· 

08:11 67794 .• ub 

20:15 67794 .• ub 

08:08 67794 .• ub 

09:45 67794:.ub 

22:00 67794 .• ub 

09:41 67794 .• ub I . 
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MethodlAnaly!!s Infurmation 

GClMS Volatile Orpnies 
Sandia NatioDal Labs (SNLS) 

SOOf# 67794-1 

~: Volatile Organic Compounds (VOC) by Gas ChrmnatographlMlI&'l Specirometer 

Analytical Method: SW84B 8260B 

Prep Met1lod: SW846 50308 

Analytical Batcb Nwnber. 204910 

Samp!c Analysi. 

The followitlg dielll and llualliy control samples were analyzed to complete tbls sample delivery groopIwork order 
llSing the methods refereoced In the Aulysis Informatioll section: 

Samp!CID Cliellt ID 

677980111 059911-001 

67798002 059926-001 

67798003 059927-001 

67198004 059916-001 

12003{)B688 VBLKOI (BIaU) 

1200308691 VBLK01LCS (Labolatoly Control Sample) 

12003{)8692 VBLK01LCSD (Laboratory Control Sample Dupllcate) 

Preparation/Analytical Method yeri:tication 

SOP Reference 
Procedure for preparation. aMIysls and reportbig of analytical data are colltrolled by GeaetaI EngIneerbIJ 
Laboratories. Inc. as Standard Operating Procedure (SOP). The data discussed In this narrative bas been iUIIlyzed ill 

. 3(;cordince with GL-OA-E-038 REV.B. 

Calibration l1!formatiop. 
Dne to software limilatiollS. all the dala flies comprising the initial calJbradon curve may not be Usted OQ the inl6al 
calibration SI1IIIIIl3l)' form. All calibration rues are listed In the calibration history reJMll1In the "Standard Datto 
section. 

SDGII67794-1·VOA 
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Initial Ca.l.ibratioll 
Alllhe initial callbratioD requiremeBts _ met. 

CCV Reqllircmllllts 
All the continulng calibration verification (CCV) requlreJnenls were met. 

Quality Control (00 IufilrmatiQn 

Surrogate R«OVCI'iDs 
Swrogate recoveries, in all samples and lluaHty control samples. \m'e witbin the acceptance limlts. 

Blank Aa:cptance 
Tuget analyres \m'e not detected above the reporIiDg Umlt iR abe bIanl. 

QC Sample Deslgnat\oQ 
Since the samples in this sample delivery group/work order were field QC woples (Le.: Irlp blanlt, equipment blaok, 
etc.), the aJIlIlysis of a I118trix spike (MS) and a matrix spike duplicate (MSO) was not Tllquired. Instead, a laboratory 
control sample (LCS) and laboratory control sample duplicate (LCSO) were analyzed for QC purposes. 

LCS Recovery Statcmcat 
All the Rqulted anaIyle TeCOYeries In the IaboratOlY control sample \m'e within tile accepIaDce limits. 

LCSD Recovery Statemart 
All the Rquired anaIyte recoveries In the laboratOlY control sample duplicate were witbin the acceplallce UmtJs. 

LCSlLCSD RPO Statemellt 
The relative percent cUfferences (RPD) between the laboratory control sample and Iaboratmy coatrol sample 
duplicate ncoveries were widda the acceptance limits. 

Internal StaDdard (lSTD) Acccptanee 
The internal standard responses, in all samples and llpaJlty control samples, met the required acceptance criteria. 

Tgpicallprwmation 

Holding Time Spceifk:atJoos 
All the samples were prepared and/or analy2ed within the required boldlns time period. 

Sample Preservation ad Integrity 
All samples met the sample preservati(ln and integrity l'e4lu1remenls. 

Preparation/Analytical Method Verification 
All procedures were performed as staled In tbe SOP. 

Sample Dilutions 
The samples In tlds sample delivery group/work order did not require dilutions. 

Sample Re-preplRo-analyais 
Re-analyses were noI Tllqn1red fOl" samples In this sample gronp/worl order_ 

Mis"'JIMU,lnfocmatJoo 

SDGf67794-1 -VOA 
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QCSummary 

Reoort Date, October :11, W02 
CUent: Sandia Nationll LaboraOOlil!s Pagolof4 

MS-0756 
P.O. Box S800 
Albllquuqae, New Mesico 

Contact: t'ameI. M. PuissanI. 

Workorder:. "'94 
~~o:n!!!!!!!,; . ...• ___ .• ___ -1!.Q.M __ ~le Qual ge Units RPD% REC% . R!!!!ll! AnIst Date Time 

SemI·V.IatU ... GCIMS Federal 
Botdo 204423 

QCl200J071571 LCS 
1.2,4. Trichlorobe_ne 1670 1190 ,uglkg 72 (27%-91%) KOBI 10102/02 21:20 
1.4-Dicblorobeuzcnc 1670 1080 agJ1ca 6S (25%-85%) 
2.4.5-Tric:llloropheno! 3330. 2790 uglkg 84 (42$-96%) 
2.4,6-Trichlorophcnol 3330 2510 u2lkg 77 (32%-91%) 
2.4-DiniIJ:OlOluene 1670 1310 uglkg 82 (SOtA.-109%) 
2-ChIorophenol 3330 2470 u~kg 74 (31%-85%) 
4-Chloro-3-melhylplleool .3330 .2880 ngllcg 86 (34%-97%). 
4-l'i1rophenol 3330 2190 ugIkg 66 (22%-128%) 
Aecaaphthene 1070 1290 uglkg 78 (39%-98%) 
HexlChlorobenzene 1670 J420 ug/kg 85 (41~IOS%) 

HeXichlorobutadiene 1670 1190 uglkg 72 (21%.94%) 
Hexachloroelhane 1670 Jl90 uglkg 72 (25%-86'11» 

• N-Nitrosodipropylamine 1670 1200 ugIks 72 (34'K>.9()tA, ) 
Nitrolx..zcne 1670 11"0 . uglJcg 69 (30'16-84'110) 
PenUlcbloropbenol 3330 1970 uglkg S9 (21'K>-109%) . 
Phenol 3330 ·2290 uglkg 69 (3J~83"") . 
Pyrene 1670 1130 ugIkg 68 (37%-11 O'lb) 
m,p-Cn:so" 3330 2460 nglkg 74 . (40'K>-83%) 
o-Cresol 3330 2240 uglkg 67 (34%-8691:) 

·"2.4.6-Trlbromophenol 3330 2750 ug/kg 83 <23%-111%) 
··2.Pluoroblphenyl 1670 1100 uglleg 66 (21'11>-I04%) 
'*2-fluorophenol 3330 2420 u81k8 73 (22%-9391» 
'ONillObenzene-dS ·1670 1090 ugllcS 66 (24%-97%) 
"Phenol-d5 3330 2310 ugtkg 71 (22910·99'1&) 
"p-Terphenyl-d 14 1610 1160 uglkg 70 (30%-133':10) 

QCI200107610 MB 
1,2.4-Trichlorobenzene U NO ugIkg ){)/02/02 20:59 
1.2-0ichlorobenzene U NO aglleg 
1,3-DicblorobellZene U NO ugllcg 
J .4-0ichlorobenzene U NO uglkg 
2.4,5-TrichlorophellOl U NO ug/kg 
2,4.6-Trich!oropheool U ND ugllcg 
2,4.DichloropllCIJ(J1 U NO uJl'k: 
2,4·DimeLhylphenoi U NO ug/kg 
2.4 ·Diniu~phcnol U NO ug/kg· 
2.4-DlniltOlllluane U NO ug/kg 
2.6·Dinitrom!ncne U NO uglkg 
2-Chloronll!lhthllleoe U NO ugIkg 
2-Chlorophenol U ND u~g 
2·Methyl-4.6-diDitrQphllllO\ U NO ng/kg 
2-Medly\uplllhalene U NO uglleg 
2-NitropIJenol U . NO Il&'kg 
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QCSummag 
Worlrorder: 6'7794 Page Zof 4 

P.~Bme· NO~ ..... S'!'!!l!!~ OIl2l 
.. 'QC Units RPD<iI> ~~.'Ii> - .. ~. .wst . oateTime 

Seml.V.I"tiJes.GCIMS Fodera! 
Balch 2Q4423 

3,3'-Diehlorobenzidine U NO ugJI:g 
4-Bromopheaylphenylolher U NO uslka 
4-Chloro-3-melbylphenol U NO uJiki 
4-Cbloromliline U NO uJiki 
4-Chloropbenylphenylethor U NO . uglka 
4-Nitropbeool U NO ugJI:g 
ACOIIIlphtheac U NO ug/kJ: 
Acenapblhylene U NO uJiki 
AlIrbrac:ene U NO ua/ki 
l>enzo(a)ant~ne U NO ugJI:g 
Benzo(a)pyrene (J NO uglkg 
8enW(b)fluorantbene U NO ugJI:g 
Bco:ro(gIu')peryhme U NO usJkg 
BeI\lQ{k)fJuoraatbene U . NO . IIJ1ki 
BUlylbcmzylpbLhallue U . NO ugIkg 
Carbszole U NO uglkg 
Olrysen. U NO ugIkg 
Di-D-buLyJphthala!e U NO ugJI:g 
Di-tHX:tylphlbalate U NO ugIkg 
Dibenzo(n,h)anlbra<:cnc U NO ugIkg 
Di~ U NO uglkg 
Oielhylpblhalate U NO uglkg 
Dimethylphtbatais U NO uglki 
DiphenyllllJline U NO uglkg 
Fluoranthelle . U NO uglk, 
FlllOfelIe U NO lI&Ikll 
HexachlorObenzene U NO uglkg 
Hexachlorobu~diene U NO uglkg 
Hcxachiorocyclopcllladien. U NO ug/kg 
HexllVblmoett.aue U ND ugIkg 
IruJeno(I.2.3-cd)pyreoe U ND uglkg 
ISophoron. U ND ug/kg 
N-Nilrooodipropyianiioo U NO uglkg 
Napb1balcnc U NO ug/kg 
Nilrobenzen. U NO usJka 
Pentachlorophenol u NO usJkg 
Phenanthrene U NO UWkg 
l'IIenol U NO uglleg 
!'}'rene U NO uglkg 
bis(2·Cbloroe1hoxY)rnetbane U NO uglkg 
bis(2-Chlorocthyl) othcr U NO ugIkg 
bis[2-Oll0r0isopropyl)ethet \J NO uglkg 
bi!(2-Ethylhoxyl)Phthalatc J B4.l uglkg 
m,p-C<e80ls U ND ug.l<g 
m-N;troanili •• U NO ug/kg 
o-Crcsol U NO ~gIIc: 
o-Nitroanllirie U NO ugttg 
p-NitroanDine U NO ug/kg 

98 



QCSummarI 
- Workonler: ~ Page 30r 4 --,,---,. 
p~,. ..------ NOM S!!l!!I!Ie Qual QC UDits RPD% REC% Ra!!8e Anlst Dale TllUe 
Sotni-Volalilos-GC/MS Fedora! 
Blltcb 204423 

"2,4,6-Tribromophenol 3330 WIO ug/kg 60 (23%-11I'.IIi) 
··2-Fluorobiphooyl 1670 1140 uglkg 69 (21%-104%) 
"2-l'luoJ:ophonol 3330 2520 ug/kg 76 (22%-93%) 
··Nitrobcnzeoc-dS 1~70 1180 ugIkg -71 (24 ...... 97'11» 
"Pbooal-<!5 3330 2310 uglkg 69 . (22%-99%) 
··p-Tcrphmyl-d14 1670 1210 uglkg 73 (30%-133%) 

QCI200307672 1!T194Oi2 MS 
1,2,4-TricbJorobemcnc 1670 U ND 1220 uglkg n (15%-112%) 10102102 22:02 
1,4-Dicnlorobenzene 1670 U ND )]80 uglka 71 (19%-89%) 
2,4.S-TrlcblorophCDOI 3330 U NO 2730 uglkg 82 
2,4,6-TricbloropheDol 3330 U ND 2440 - uglkg 73 
2,4-DinitroIOlueo. 1670 U NO 1270 uglkg 76 (32%-117%) _ 
z,chlorophonol 3330 U NO 2S90 _uglkg 78 (139&-101'16) 
4-Chloro·3-melhylphenol 3330 U ND 2790 uglkg 84 (23%-1I4'h) 
4-Nilropilenol 3330 U NO 2260 uglkg 68 (2O'i\i-126'h) 
Acenaph!heoe 1670 U ND 1240 uglkg 74 (159&-114%) 
Hexachlorobenzene 1670 U ND 1310 uglkg 78 
Hexachloroootadienc 1670 U NO .1180 ugIkg 71 

• Hexacbloroetb""" 1670 U NO 1220 uglkg 74 
N-NilrO$odlpropyhllJline 1670 U ND 1250 uglkg 7S (18%-106%) 
Nitroboazcnc 1670 . U NO 1190 ug/kg 71 
Penblchklrophenol 3330 U NO 1600 uglkg 48 (34%-110%) 
Phenol 3330 U ND 2340 ~g 70 (17%-104%) 
Pyrene 1670 132 973 "S'ks SO (26%-130%) 
m,p-Cresois 3330 U ND 2570 uglkg 77 
o-QeSoI 3330 U' ND 2330 ujllkg 70 

·'2,4,6-Tribrolnophenol 3330 2720 uglkg -82 (23~-1lI%) 
"2-Fluorcbipbeny1 1670 1140 uglkg 69 (21~-104'1» 
"Z-Fluorophel1Ol 3330 2650 uglkg 79 (22%-93%) 
"NllrobenzcniHIS 1670 1160 uglkg 70 (24%-97%) 
"Phcnol-dS 3330 '2540 ug/k& 76 (22~-99'i!» 
"p-Terpheny1-dI4 1670 1010 ~gIkg 61 (30%-133%) 

QC12OOlO767~ 67194012 MSD 
1,2,4-TTichlorobenzene 1670 U Nt> 1'240 uglkg 74 (0%-31%) 10102102 22:2.1 
1,4-0Ichlorobenzene '1670 U ND 1170 - uglkg I 70 - (09&-36%) 

-2,4,s-Trichlorophenol 3330 U NO 2970 uglkg 9 S9 
2.4,6-Trichloropbcml 3330 U ND 2620 'uglkg 7 79 
2.4-Dioitrotoluene J670 U ND 1380 uglkg 9 83 (0%-379&) 
2-Chloropbenol 3330 U NO ' 2S4O ug/kg 2 76 (0%-349&) 
4-Chloro-3-medlylpbeool 3330 U ND 3130 uglkg 11 94 (09&-34%) 
4-Nitrophenol 3330 U NO 2060 uglkg 10 62 (09&-35%) 
Aeenaphtbetle 1670 U NO 1320 uglkg 7 79 (0%-33%) 
HexaehlolObooz"'l. 1670 U NO 1490 ug!k; 13 89 
Hexaehlorobutadiene 1670 U ND 1230 uglkg 4 74 
Hexachloroethane 1670 U ND 1170 ugikg 5 70. 
N-Nitrosodipropylamine 1670 U ~ 1270 uglkg I 76 (0'1:-29%) 
Nilrohenzcnc 1670 U !-:Il 1220 uglkg 3 73 
Pentachlorophenol 3330 U NIl 1750 uglk, 9 S2 (0'1:-40%) 
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OCSumman: 
Workorder: 67794 Page 40£ 4 

_ .. - , 

flrmname_ .. __ .. NOM' S!!!!!!!I_ Qual QC Units ~~ REC% Rao2. A$.I Date Tune 

S .... I·VoIadIes-GCIMS Feolera1 
Batch 204423 

Phenol 3330 U NO 2400 ug/kg 3 n (~-37'1~) 

Pyrene 1670 132 1140 u~ 18 61 (0%-39%) 
m,p-Cresol. 3330 U ND 2580 ugJq I 77 
o-Crcsol 3330 U NO 2410 . ualki 4 12 

'·2.4,6-Tribromophonol 3330 2590 . ug/kg 78 (23%-111 ,,) 
··a-F1uorobipbenyl 1670 1160 ug/lcg 70 (21%-104") 
··2-F1utlrojlhenol 3330 . 2460 u.g/lcg 74 (22%-93%) 
"Nltrobenzanc-dS 1670 IISC ug/kg 69 (24%-9191» 
"Plleno}-dS 3330 2440 uWkf; 73 (22%-99%) 
··p-Terpbenyl·dI4 1670 llSO uWkf; 69 (30%-133%) 

NoleS: 
RER is calculated at the 95% confi\letlcolovol (2-$igma), 
The Quallfiets in this report are defi",,~ as follows: 

•• 
Rccavery or 'i'oRPD nOi wilhln !IC<opmnce limits Qndl~ spike omount not compatible with lIle sample or !he dupl ieate RPD', are not applicable wbe1'. ~ 
Indicalos analyto i •• swro,gm. compound. 

's 
H 

J 

P 

U 

X 

X 

X 

Tile a""lyle was found in tho blank above Ibe effeetlve MDL 

Hold.iog time was exceeded 

Estimated value, the aoalyle concefttr.ltion fell above the 'effective MDL and beiow the effective PQL 
Tile msponso between the confumatioo column and Ibe prlmmy column is >4O%D 

The ana!yte was analyzed for but not dofected below this concentntioD. For Or.aD~ aDd Inorganic ana]ytes the result is less Iban the effective MDL I 

Presumptive evideru:elhallbe an.IYIe is not preseDt Please see narrative for furtbcr io£annation. 

Presumptive evidence thnt the analyLe Is nOI preseD~ Please see narrative for further lnfrornation. 

Uocertain idet\lifi'lI1lon fot gamma spocb'Q$CoPy. 

NlA indiClltes thai spike rCCQVcry limits do nOt apply when $3mple concentration exceeds spike cone. by n f= of 4 or more. 
, The Relative Pccccnt Differen<:<: (RPO) obtained from Ibe sample d~plicate (DUP) is evaluated against the accepton';' crileria when the sample is lI'eater than 

five times (SX) the contract required de~tion limil (RL). In cases where eilher the sample or duplicate val •• isles.than SX!be RL, aCODtrollimit of +/
lb. RL Is used 10 evaluate the PUP result. 
For PS, PSD, and SOILT results, the volues Iisled ore the m .... red omounts, noL final con=sraUOIlS. 

Where the analytical melhod bas been performed under NEl.AP certification, the analysis has mel all of the 
reqUirements of the l\'ELAC standard unless qualified on the QC Sununary •. 
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QCSumma!l RtDOrt Date: OctQber 21, lOO2 
Client: Sandia rlaUollal Laboratories Page 101 4 

MS-07~ 
P.o. Box5l!01I 
Albuquerque, New MeDeo 

Cootatt: Pamela M. Puissant 

WorkonIer: 6'1798 

Parnm.- NOM S!!N!Je 2J!!!1 QC Uolts RPD'II> REC% Raye AIlIst Date Time 

SemI·ValatJIes.GCIMS Fedond 
BalCh .204661 

QCl20030B141 LCS 
Pyridine 50.0 19.4 u&Jl. 39 KGBI 10/01102 22:14 
1,2,4-Trichloiobenzene $0.0 . 36;3 ugIL 73 (53%.104%) 
1.4-Dichlort!btueue 50.0 35.4 ugIL' 71 (47%-102%) 
2.4,s-TticItIoropbedcl lOll 953 .. gIL 9S (67'l1t-I06%) 
2,4.6-Trichloropbeocl H)() 92.8 ogIL 93 (4S%-11l~) 
.2,4-DlaitrolOluene SO.O· 42.7 ugIL 86 (55"'-121 'lb) 
2-OlIatcpbenol 100 71.7 ogIL 72 (47'i>-37%) 
4-CIIIcnl-l-lIlCIhyJpbcnol tOO 88.6 ullL 89 (51'1&-100'II» 
4-Nitrophenol 100 23.4 ogIL 23 . (10 .... 55'lb) 
Accnapbtbenc 50.0 44.2 'ug/L ss (63'11>.111'lb) 
H""achlorobcnzeae 50.0 47.1 ugIL 94 (67'11>-114%) 
HeJ<acblorobulallimc 50.0 35.1 ugIL 70 (44%'106%) 

• Hexac:hloroolbane 50.0 35.6 u&Jl. 71 (47%·97%) 
N-NillOSO<llpropylamlne 50.0 41.2 . ulYL 8l (52'11>-118%) 
Nitrobcuzene 50.0 35.1 ulYL 70 (49%·110%) 
PenlllchlorophenQI lao 62.2 . ugIL 62- (31'11>-1109&) 
Phonol 100 25.0 ugIL 25. (16%-449&) 
pyre.e 50.0 36.4 ugIL 73 (68'l1t-LJ7%) 
m.p.Cresols 100 57.8 ugIL 58 (43%-100910) 
o-Ctcsal 100 60.9 ugIL 61 {47'l&·87'l&) 

··2,4.6·Tribromopho.al 100 95.S ugiL 96 (27%-126%) 
··Z·I'lU<lfOb·ipbenyl . SO.O .403 uglL 81 (32%-109910) 
*'2-F\~OfOphellOI 100 40.3 ugIL 40 (I3%·73'l&) 
"NitrobellZalO-dS SO.O 34.3 ugIL 69 (33')60101%) 
"PhcllOl-dS 100 26.S ugIL T1 (14%-66%) 
*"1'-Terphenylodl4 50.0 37.9 uUl 76 (36%-130%) 

QC12OO3U8140 MB 
1,2,4-Tricblorobenzene U NO u&Jl. 10101102 14:57 
1,2·DicblorobenzcllC U ND ugIL 
1,3·Dichlorobenlene U ND ugIL 
1,4·Dicblorob=nzene U ND ugiL 
2.4.5-TrichJaropbcnol U NO ugIL 
2,4,6-Trlchloropiloncl U ND ~ 
2,4·Dicblorophenol U ND ugIL 
2,4-Dimelhylphonol U NO ugIL 
2,4-DiniLrOpb«lo] U NO ueIL 
2,4-Dinitrololuenc u ND ugIL 
i,6-DlDllrorolueao U NO ngIL 
l-Chloroa!ip]lIhalcnc U ND uall. 
2-Chlorophenol U ND "gIL 
l-Meth,I-4,6-Oinltropbeool U NO ugIL 
2-MctbylnophlbalCllC U NO ugIL 
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QCSmnmary 

. Workorder. 67798 Pas! lor 4 

~8me ·-NOM. ~-=·.·-~';"'ple Qua! QC UDits RPD* . ~~9~. __ !lalll! AnJst Date Time 

SeIIII-Volatiles-GClMSFoderai 
Blllcb 2Q.I66l 

2-Nitropbenol U NO ugIL 
3,3'-Dichlorobenzldinc U. NO ugIL 
4-Bromophedylphedylelller U NO ugiL 
4-OlJum-3-metbylpbellol U NO 'ugIL 
~lolOlllliline U NO ~WL 
4-Cblorophenylpbeoylelhor U NO ui/L 
4-Nitrophcnol U NO ujf/L 
AcenIlphlbene U NO ui/L 
Accnaphtbylcnc . U NO .~gIL 

Anlhrace"" U NO ugIL 
Benzo(a) .... Ihl"ace1le U NO ualL 
8enzo(.)py~nc U NO ujIL 
aeD:l.o(b)fillOlUothenc U· NO ugIL 
Benzo(:hl)pe!}'lene u NO IJ8I.L 
Bcnzo(kjfluorandlene U NO ugIL 
Bntylbcnzylphlholaro U ND U8lL 
CarbuoIe V NO IlgIL 
a.ryscn. U NO ugIL 

• Di-n-butYlphlhalate "\.: NO ugIL 
Di-n-ocLylphlhalatl: t: ND UjlL 
Dibenzo(a,b)1Id1lncene li .ND ugIL 
Oilx:nzofuran t: ::-'"0 ngIL 
Oielhylphth3laLe U l\"O ugIL 
Oimelhylphlhalale U· NO ugIL 
Diphenylamine V NO ugIL 
F1uoranlhcne U NO ogiL 
Fluorene U NO IlgIL 
Hexachlorobenzene U NO ugIL 
Hexachlorobuiacllene U NO ugIL 
Hexachlorocyclopentodiene U NO ugIL 
Hexachloroethane U NO ugIL 
Indeno( I ,2,3-cd)pynmc u NO . ugIL 
lsophorone U NO ugIL 
;o;-NiLrosodipropylamioo U NO ugIL 
Naphthalene U NO oWL 
Nitrobenzene U NO uWL 
Pentachlorophenol U NO uJIL 
Phenanthrene U .NO uWL 
Phenol U NO .gIL 
Pyrene U NO nJIL . 
bis(2-Chloroeth.oxy)me!hanc U NO ugIL 
bis(2-Chlcroethyl) elher U NO ogIL 
bisC2-Chloroisopropyijethet I.l NO ugIL 
bis(2-ElhyJhexyl)phlhalete U NO .glL 
m,p-Cresols U NO ugIL 
m-NilrOlniiine U NO ilgIL 
o-Cresol U NO ujf/L 
o-Niuoauilioe U NO ~gIL 
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. QCSummarx 
Workorder: '7798 Pace3of4 

)?armWDt NOl'!. S~l!le 2!!!L .. "Oc UaIU ~,,; REC% ,age &!!!t DoIte .t~·· 

S<mi-VolAlllos-GC/MS Soden! 
Bolch lO466l 

p-Nilroaniline U NO ug/L 
"2,4,6-Tribromophlmol 100 54.8 ugIL ss ('27"'·126 .. ) 
·'2,.F!uorobiphonyl so.a 34.3 u&fL ~ (3Z"'~I09IJ\) 
··Z·P!UOtOphsnol 100 36.3 ugI!. 36 (13~73%) 

• *Nltrol>enzcuc·d5 SO.O 32.9 uz!l. 66 (33%·107%) 
• 'Pheuol-dS . 100 21.1 uzIL 21 (J4~\li) 
"p-TetphenyHlI4 SIl.O 33.7 uzIL 67 (36%·130'1) 

QCI20030g1~ 6779aOOS MS 
PyrIdin. . 100 0.00 Ilg/L 10101102 17:02. 
1,2.4-Trichlorobenzelle 100 U NO 73.9 uzIL 74 (44%·102"') 
1,4-Dichlorobcnzene 100 U NO 68.1 uWL 68 (489L-95"') 
2,4~. Tric:hloropbenol ·200 U NO ]77 DJIL 88 
2,4,6-Trichloropheool 200 U NO 174 uWL 87 
2,4-0i.itrolOluene 100 U NO 71.3 uJIL 71 (48%-12O'h) 
2·00lorophenol 200 U NO 145 uWL 12 (32'1&-98'&) 
4·00J0r0.3-melhylphellOl 200 U NO. 167 uJIL 84 (4091>·107'1&) 
4·Nitrophenol 200 U NO 63." ugIL 32 . (16%·78'1&) 
ACCIIllJIhlhlme 100 U NO 84.3 ugIL 84 (32%-127%) 
H.elIachtorobenzene 100 U NO 103 ugll.. 103 
He.ulchlorobutadieDo 100 U NO 70.3. ugIL 70 
HCX8Cbloroelhane 100 U NO 72.4 ugIL 72 
N-Niuosodipropyl8ll1ine 100 U NO 71.6 ugll.. 78 (44'b-119'.i ) 
Nilroboll%ene 100 U NO 68.7 ugIL 6!1 
Pentadllorophenol 200 U NO 124 uSf!. 62 (44'1&·104'1&) 
Phenol 200 U NO 71.6 uJIL 39 (IS%-7~) 
Pyrene 100 U NO 81.0 ugIL 81 (29'1>.142%) 
m,p-Cresols 200 U NO 127 ugIL 64 
o-Creool 200 U .NO 129 ugIL 6S 

·'2,4,6.TribromophcDoi 200 SS.6 162 ugIL 81 (27%·126%) 
"Z,l'Iuorobiphcnyl 100 29.6 76.8 ugIL 77 (32'1-I09\1» 
"Z,l'Iuorophsnol 200 ~.7 107 ugIL S3 (13 .... 7391:) 
"NiIrobenzenc-<lS 100 2M 64.S ugIL 65 (3J .... I07 .. ) 
·'Phenol·1IS 200 16.9 80.9 ug/L 4D (14%-66'l1o) 
'0p-Terpbe!lyI.dI4 100 36.0 80.4 ugIL SO (36%.130%) 

QCI2OO3OB147 6n9800S MSD 
PyrIdine 100 (l.00 ugIL 10/01/02 17:22 
1,l,4-Trichlorobenzene 100 U NO '78$ uzIL 6 79 (0%-20'lll) 
1,4-Dichlorobep~.e 100 U NO 73.5 ugIL 7 73 (O'i.20%) 
2.4.5· Tricblorophenol 200 U ND 204 ugIL IS 102 
2,4,6-TrlchlorophenoJ 200 U ND 189 uzIL B 94 
2,4-Dinllnmloone 100 U JI.'O 84.2 ugIL 9 84 (0'1&.16%) 
2·OoIorophenol 200 U 1\'0 lS3 ugIL 6 76 {0'i!I·2S%) 
4-ChJorc-3·melhylphenol 200 U NO ]81 uWL S 90 (0'I&·2S%) 
4-NllI'Opbenoi 200 U ·NO 79.1 ugiL 22 4D (0'1&·25%) 
Acenaphlhene 100 U NO 93.5 ug/L 10 94 (0%.24%) 
Hexachlorobenude 100 U NO 102 ugIL 1 102 
Hclw:hlorobuladione 100 U NO 75.9 ugIL B 76 
Hexachloroetlu!n~ 100 U ND 76.6 ugIL 6 77 
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QCSummary 
Workon1er: "'9S I>&ce 40f 4 

P;;rmnam.t.. NOM S~pl;' Oual .OC Uails "REC% -
D~~~ RPP.%· RImG! AJIIst 

Scnoi-Volatnes-GCIMS F""'cn1 
Balch :!O4661 

N-Nilrl)SOdipropylamillC 100 U NO 85.S ugIL 10 86 {()'I,..20'II) 

NitrobenzCIIC 100 U NO " 75.8 uglL 10 76 
Pe01lchlorophenol 200 U NO 132 uaIL 6 66 (O'h-17%) 

Phenol 200 U NO 8:2.9 ugIL 7 42 «)'I,..29%) 

Pyrcne 100 U NO 70.9 ·uglL 13 71 (0%-30%) 

m,p-Cresols 200 U NO 145 ugIL 13 72 
o-C....,l 200 U NO 140 uciL 8 70 

"l,4,6-'Trlbromophonol 200 55.6 174 ugIL 87 (27%-126%) 

··2-F1uorobipbenyl 100 29.6 83.0 ugIL 83 (32"-109") 
**2-l'1uorophcnol . 200 28.7 107 .- ueIL 54 (1311>-73%) 
··Nitrobenz __ dS 100 28.6 68.6 ugIL 69 (331i-I07'11) 
··Pnenol-dS 200 16.9 84.5 ueIL 42 (l4~%) 

.'p-TllIpheoyl·dl4 100 36.0 70.5 ugIL 71 (36 .... l309b) 

Notes: 
REa is calculated at the 9S% iXnlfidence level (2-.igma). 
The Qualifi .... in this r<!pOrl ore defined as follows: 

'Recovery or %'RPD nat within acceptance limits antllor spike amoUDl Dot eompalible With lite sample 0\' the dupliClltC RPD's are nOl applicable whcte d 

•• "Indicates al1lllyte is a swrogalc compound. 

•• 

S " The analyte WIlS Foullil in the blank above the etrcc:tlve MDL. 

H Haidio.1ime WAS e~ceeded 

J !!sIimaled value, lIle an.lyte CODccnlr.tioa foil above Ibe eff~jve MIlL and below the effectiv. PQL 

P Th. response bel.wcco ~ confirmation column and the "primllly column is >40%:0 " 

U The analyte was analyzed fOT bul rei delected belQW this concentration. FOr Organic and IdocgaDic alllllytes die mull is 1_lban the effective MPL. J 

X Presumptive e.ide.ICe that the analyte is not pt"s<;nt Please see ~ve f01 furth« information. 

X Presumptive evidence that the aoalylc is not pte_I. Pleas. _liIulativ. for fwtber iDliomatiOD. 

X UncertaiD identification for gamma spectroscoPY' 

N1A indicaies \hal spike recovery iimits do Dot apply wheo'sample coru:eotnUioo"exceeds spike CODe. by. factor of 4 0\' mOTe. 
,.. The Relaliv. Percent Differ.nce (RPD) obtnined from \be sample dupJi ... Ie (DUP) is .valuated against Ih. accepteD ••• riLeria when Ibe sample;. greatec!han 

five limes (SX) Illc CQ1Itr3Ct rcgui~ delCCllon limit (RL). In cases where .I!hct thc samplc or dupllcale value is less than SX the RL, a control limit of +1· 
the RL is used to evaluat. the DUP result. " 
For PS, PSD, Aile! SD ILT results, the vaiueslisted .... the meooured amouOlS, 1101. final coacon\rallons, .. 

Where lhe analytical method has been"performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the QC Swnmary . 
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IIPLC Narrative 
Sandia National Labs (SNLS) 

SDG67794 

Method! Analysis Information 

PrQCedure: Nitroaromatics and Nitramines by High Performance Liquid _ 
- Chromatography (HPLC) 

Analytical Method: SW846 8330 

Prep Method: . SW846 8330 PREP 

Analytical Batch _ 
Number. 

Prep Batch Number: 

Sample Analysis 

204696 

204695 

The following samples were analyzed using the analytical protocol as established in SW846 
8330: - -

SampleID QientID 

67794012 059903-002 

67794013 059904-002 

- 67794014 05990S"()02 

67794015 059906-002 

67794016 059907"()02 

- 67794017 059908-002 

67794018 059910-001 

67794019 059912-002 

67794020 059913-002-

67794021 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-OO2MS (Matrix Spike) 

059903-002MSD (Matrix Spike Duplicate) 

The laboratory utilizes a high perfonnance liquid chromatography (HPLC) instrument 
configuration for explosives analyses. The chromatographic hardware system consists of an HP 
Model 1050 HPLC or HP ModeJ 1100 HPLC with progra.inmabl~ grailient pumping and a 100 ul 
loop injector for the primary system and a 100 ulloop injector for the confirmation system. The 
HPLC 1050 is coupled to a HP Model Gl306A Diode Array UV detector, and the HPLC 1100 is 
coupled to a HP"Model G 1315A Diode Array UV detector which monitor absorbance at the 
following five wavelengths: 1) 214 nm; 2) 224 nm; 3) 235 nm;"4) 254 om; 5) 264 nm. 

The primary HPLC system is usually identified with either a designation of HPLC #2, or hplcb 
in the raw data printouts. The confmnation 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 hplcc in the raw data printouts. The HP 1100 HPLC has a Column Switching Valve 
which enables this system to be used for primary analysis or confirmation analysis." 

Chromatographic Columns " 

Chromatographic separation of nitroaroniatic and nittamine components is accomplished through 
analysis on the following reversed phase columns: " 

lIP: Hypersil BDS-C18, 250 mmx 4 rom O.D. containing 5 um particle size. 

Confirmation of nitroaromatic and nitramine components, initially identified on ooe of the above 
columns, is accomplished through analysls on the follOWing column: 

PH: Develosil CN-UG5-5, 250 mm x 4.6 mm LO. 

The primary column is used for quantitation while the confirmation column is for qualitative 
purposes only. 

Page 2 of4 
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Preparation! Anah:tical Method Verification 

Procedures for preparation, analysis, and reporting of analytical data are documented by General 
Engineering Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP). 

Calibration Information. 

Initial Calibration· 
AlUnitial calibration requirements have been met for this SOG. 

CCV Requirements 
All calibration verification standard(s) (CVS, ICV or CCV)requirements have been met for this 
SDG: 

Quality Control roC) Information 

Surrogate Recoveries . 
. AU the surrogate recoveries were within the established acceptance criteria for this SOG. 

Blank. Ac:eeptance 
The bJank(s) analyzed with this SOO met the established acceptance criteria. 

LCS Recovery Statement 
All the LCS spike recoveries for this SOG were within the establIshed acceptance limits. 

QC Sample Designation 
The following sample was used for matrix Spike analysis: 
059903-002 (059903-002). 

MS Recovery Statement 
All the matrix spike recoveries were within the established acceptance limits. 

MSD Recovery Statement 
The matrix spike duplicate recoveries were within the established acceptance limits . 

. M~IMSD RPD Statement 
The relative percent differences (RPD) between the MS and MSDwere within the required 
acceptance limits. 

Technlcal Information 

Holding Time Specifications 
All samples in this sno met the specified holding time requirements. GEL assigns holding times 

. based on the associated methodology that assigns the date and time from sample collection or 
sample receipt. Those holding times expressed in hours are calculated in the AlphaLIMS system. 
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Those holding times expressed as days expire at midnight on the day of expiration. 

Preparation! Analytical Method Verification 
All procedures were performed as stated in the SOP .. 

Sample Dilutions 
None .of the samples in this SDO required dilutions. 

Miscellaneous Information 

Nonconformance' (NCR) Documentation 
No nonconformance report (NCR) has been generated for this SDG. 

Manual Integrations 
Some initial calibration standards, continuing calibration standards, and/or 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 InstrwDent Blank does not contain the 
surrogate. 

Confmnation analysis was performed on some of the samples in this batch. The values reported 
are from the primary analysis. The confirmation analysis is used for qualitative purposes only. 

The samples were concentrated prior to analysis to achieve the required detection limit . . -. . 

. . 

The following analytes coelute on the cyano column: a.) 2,4,6-Trinitrotoluene, 
2,4-Dinitrotoluene, and 2,6-Dinitrotoluene b.) 1,3,S-Trinitrotoluene and 1.3-DinitrObenzene c.) 
m-Nitrotoluene. p-Nitrotoluene and o-Nitrotoluene. A2. a result some of these analytes may be' 
flagged with a P qualifier. The coelution from the cyano column should be considered and the 
values as suspect to the sample .. 

. Certification Statement 

'" Where the analyticai method has been peiformed 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 datavalidator. In addition, all data 
. designated for CLP Of.CLP-like packaging will receive a third level validation upon completion 
·of the data pac1cage. 

Reviewer: IItkn ~...K.- ' Date:,-,,;'-,,-,~ A,--='.2/,::;.:.ti/C..!:~;;::=--____ _ 
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HPLC Narrative 
Sandia National Labs (SNLS) 

SDG67794-1 

Method/Analysis Information 

Procedure: 

AnalYtical Method: 

Prep Method: 

Analytic.a! Batch 
. Number: 

Prep Batch Number: 

Sample Analysis 

Nitroaromatics and Nitramines by High Performance Liquid 
ChromatograPc~Y (HPLC) . 

SW8468330 

SW846 8330 PREP 

205512~ 

205511 

The fonowing samples were analyzed using the analytical protocol as established in SW846 
8330: . 

SampleID 

67798007 . 

1200310005 

1200310006 

1200310007 

System Configuration 

ClientID . 

059926-004 

XBLKOl (Blank) 205511 

XBLK01LCS (Laboratory Control Sample) . 

059926-004MS (M~ Spike) 

The laboratory utilizes a high performance liquid chromatography (HPLC) instrument 
configuration for explosives analyses. The chromatographic hardware system consists of an lIP 
Model 1050 HPLCor HP Model 1100 HPLC with programmable gradient pumping and a 100 ul 
loop injector for the primary system and a 100 ulloop injector for the confirmation system. The 
HPLC 1050 is coupled to a lIP Model Gl306A Diode Array UV detector, and the HPLC 1100 is 
coupled to a HPModel Gl315A Diode ArrayUV detector which morotor absorbance at the 
following five wavelengths: 1) 214 nm; 2) 224 run; 3) 235 11m; 4) 254 nm; 5) 264 nino 
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The primary EPLC 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 
ofHPLC#l, orhplca in the raw data printouts. The lIP 1100 HPLC system is identified as 
HPLC #3, or hpJcc in the raw data printouts. The HP 1100 HPLC has a Column Switching Valve 
which enables this system to be used forpnmary analysis or confirmation analysis. 

Chromatographic Columns 

Chromatographic 'separation of nitro aromatic and nitramine components is accomplished through 
analysis on the following reversed phase columns: 

HP:Hypersil BDS-CiS, 2S0mm l\ 4 mm 0.0. containing S urn parti~le size. 

Confirmation of nitro8romatic and nitramine components, initially identified on one of the above 
columns, is accomplished through analysis on the following column: . . 

PH: Deve10sil CN-UG5-S, 250 nun x 4.6 nun I.D. 

The primary colurrin is used for quantitation while the confirmation column is for qualitative 
purposes only. 

Preparation! Analytical Method Verlncation 

Proced.uresforpreparation. analysis, and reporting of analytical data are documented by General 
Engineering Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP). 

Calibration Information 

Initial Calibration 
An initial calibration requirements have been met for this SDO. 

CCV Requirements 
All calibration verification standard(s) (CVS, ICV or CCV)requirements have been met for this 
SDO. 

Quality Control (OC) Information 

Surrogate Recoveries '. 
All the surrogate recoveries were within the established acceptance criteria for this SDO. 

Blank Acceptance 
The blank(s) analyzed with this SDG mel the established. acceptance criteria. 
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LCS Recovery Statement 
Not all the required spiking analytes were within the acceptance limits in the laboratory control 
sample (LCS). Severai spiking compounds were not within the acceptance limits. Please see 
nonconfonnance report 6088. 

QC Sample Designation 
The following sample analyzed with this SDG was chosen for matrix spike analysis: 
67798007 (059926-004). . 

MS Recovery Statement .. 
. All the matrix spike recoveries were within the established acceptance limits. 

MSD Reeovery Statement 
. There was only enough sample provided for one matrix spike. 

Technical Information 

Holding Time SpecliicatiOJlS 
All samples in .this SDO met the specified holding time requirements. GEL assigns holding times 
based on the associated methodology that assigns the date and time from sample collection or 
sample receipt. Those holding times expressed in hours are calculated in the Alphal.JMS 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! Analytica1 Method Verification 
All procedures were performed as stated in the SOP. 

Sample Dilutions 
None oftbe samples in this SOG required dilutions. 

Miscellaneous Information 

Nonconformance (NCR) Documentation 
Nonconfonnance report 6088 was generated for this SDG. 

Not all 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 Integrations 
Some. initial calibration standards, continUing calibration standards, andlor samples required 
manual integrations due to software limitations. 

Additional Comments 
The s~ples were concentrated prior to analysis to achieve the required detection limit. 
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Sample 67798007 (059926-004) had'a response for some tiuget 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 analytes, the analytes are reported as positive results. Due to the high percent 
difference between the two columns', ins 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 difference greater than 70% should be considered undetected. 

The Form 8 uses the retention ti'me of the surrogate as a measure of how close the retention time 
of the slUllples and QC are to a standard component The Instrument Blank does not contain the 
surrogate. 

Confinnation analysis was performed on some of the samples in this batch. The values reported 
are from the primary analysis. The confirmation analysis is used for qualitative purposes only. 

The following analytes co elute on the cyano column: B.) 2,4,6-Trinilrotoluene, 
2,4-Dinitrotoluene, and 2,6-Dinitrotoluene b.) l,3,5-Trinitroto]uene and 1,3-Dinitrobenzene c.) 
m-Nitrotoluene, p-Nitrotolucne and.o-Nitrotoluene. As a result some of these analytes may be 
flagged with a P qualifier. The coelution from the cyano column should be considered and the 
values as suspect to the sample . 

Certification Statement 

* Where the analytical method'has been perfonned under NELAPcertification, 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 daia to be verified by a qualified data validator.1n addition, all data 
designated, for CLP or CLP-like packaging will receive a third level validation upon completion 
of the data package. 
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QCSununarI Reuort Date: October 21, 2002 

Clilmt: Sandia Natloo'!l Laboratories Page lor 2. 
M8-0756 
P.O. Box 5100 
A1buqllerque, New MnkiI 

Contact: Pamela M. PalaaDt 

Workordu: 677')4 

!,jI~~-
- ___ 0-

NOM SIlll1Pl\! :_OU;'( QC Units RPD% RE~%"-' ~!!II!e ADIsI Date Time .. 
IIPLC Exploolva FeclmIl 
Baleh 204696 

QCI200308211 LCS 
1,3,5-TrinitrobcnzeD., 800 790 uglkg 99 (77%-J24'1) JLW JCII07J02 11:14 
2,4,6-Trinilrotolueoe 800 Sill ugIlcg 102 (80%-IZO%) 
2,"-DiniltOtoluene . 800 7S6 u;llq: 9S (77-'122"') 
2,6-PinilrotoluOll' 800 786 . uaJks 98 (74-'121 "') 
2'Amino-4,6-diniltOlOluene 800 832 ugllcg JO<I {81'll>.-12S%) 
4-Amino-2,6-dinilrOlOlU£tIC 800 781 ugllcg 98 {79'J1>.123'l1» 
INX 800 . 843 uglkg 105 (84'lb.131'.1b) 
Nilrobcozene 800 72S uaJks 91· (75%-125'1.) 
RDX . 800 830 Ilglkg 10<1 (8091>·123 'Ib) 
Tetryl 800 544 I!g/Icg 68 (6;5'l(,-1241lo) 
m.DinitrDbm.ze'Dc 800 778 J1!Iki 97 (77'l1>-12411» 
m-Nitrowl1leno 800 731 ugIlc& 91 (77%-117%) 

• o-Nitrotoluono 800 723 Ilglkg 90 (75%-119%) 
p-NiJrolOlwme 800 731 uglkg 91 (76'lb-121%) 

,'0\ ,:a-dinillOben""", 400 384 uglkg 96 (71%-1l8'11o) 
.' QcI200308210 MB 
1,3, S-Trini1tobenzelle U ND u&!kg JCII07IC2 10:32 

. 2,4.6-Trinltroroluooc U ND u:tki 
2,4-Dinilrotoluene U NO ug/kg 
2,6-0initrOtolucna U NO ugfkg 
2-Amin0-4,6-dinitroroluene U NO ugllcg 
4-Amino-2,6-dinitrotoluco;lC U NO ug/kg 
H.\1X U NO ugfkg 
Nitroben2cne U NO I!g/Icg 
RDX U NO Il&!kg, 
Tetry) U NO Ilglkg 
m-DioillOb.nz~no U NO uglkg 
Ilt-N"otrotolueno U NO ugfkg 
o-NillOloluone U NO ugfkg 
p.NillOlolueno U ND u&fkg 

"I,2-dinitroboazeru: 400 373 u&/k; 93 l71%-U8%) 
QCllOO3ClazIl 117794012 MS 

1.3,5-Trinitrob.nz.~c 800 1) NO 831; ugfkg 104 (66%-133,,") ICII07IC211:56 
2.4,6-Trinitrololuene soo 'U ND 842 ugfkg lOS {77%-132%) 
2,4-Dinitrotoluene 800 U NO 82.5 uglkg 103 (61%-134%) 
2,6-Dinitrotoluene 800 1) NO 872 uglkg t09 (70%-121%) 
2-Amin0-4,6-<1imtrolOl.- 800 U NO 865 ugfkg 108 (79%-124%) 
4-Amino-2,6-dioitrotoluene 8~ U NO 818 ugfkg 102 (71%-120')1;) 
HMX 800 U NO 840 u&!kg lOS (75%-!38,,") 
NItrobenzene 800 U NO 788 ulVkg 99 (72'lb-12O')l; ) 
RDX 800 U. NO 839 uglkg 105 (61%-136%) 

_ Telr,1 800 U NO 656 ug/kg 82 (65%-J35%) 

tit 
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QCSumman 
Workord.r: 67794 Page lor 2 
--_. -

NOM -- Sample ?-.!!J1DllUDt Q...u,J QC U!';l~ RPD% n;C% Ranee A~ .. Date Time 

Hl'LC IIxp1.';'" Fed .... 1 
Dotcn ~% 

m-Dioitrobeozene 800 U NO 848 uglkg 106 (15%-125%) 

m-Nitrotoluene 800 U NO 7% ug/kg 99 (739&-116%) 

IJ-"Nitrololuone Soo U NO 790 uglkg 99 (6B9&-I~) 

p-NitTololuenc goo U NIl 799 ug/kg 100 (67%-125%) 

•• J,2-dlnitrobCllzene 400 389 404 ugIkg 10l (71 'lr>-11 8%) 

QCI200308213 1i7794012 MSD 
.I ,3,5-TrinltrobenzeD' 800 U ND 865 ug/kg 3 108 (0%-20%) 10107102 12:38 

2,4,6· Trinilrotoluem. 800 . U NO 894 ug/kg 6 112 {0%-2O%) 

2,4-DiDitTolOluene 800 U NO 866 uglkg 5 lOB (OCJL-24'lr» 
2,6-DiniuotoIIUlDO 800 U ND 936 uglkg , 117 (OCJL-21%) 

. 2·Amlno-4,~dinitrololueoe 800 U NO 901 ..;n.g 4 1I3 (0%-20%) . 
4-Amino,2,6-dlnltrCtoiu""e 800 U NO 838 ug/kg 2 lOS (0'lb-2O'k) 
HMX BOO U ND 868 uglkg 3 109 (OCJL-38%) 
NiLrObeil2ene . 800 U NO 834 uglkg 6 104 (0%-21%) 
lU>X goo . U. NO 871 uglkg 4 109 (0'lb-3S%) 

Tetryl 800 U .ND SsO ug/kg 12 73 (0%-30%) 

m-Dinitroben2en. goo U NO 890 uglkg 5 III (0%-23%) 

m-Nitrotoluene goo U NO 845 uglkg 6 106 (1JCI6-20%) 

c..NiITOlolueDe 800 U NO 830 ugIk; 5 104 (0%-23%) 

I'"Nltrotoluene 800 U NO 840 aglleg 5 105 (1JCI6-22%) ··1 ,2-dlnilrOllenzene . 400 389 413 uglkg 103 (71%-118%) 

Notes: 
RER is ca1culaled at the 95% confidence level (2-,igma). 
The Qualifiers in !his repor(;u-e defined as follows: . 

• 
•• 

Recovery or 'JbRPD not within acceptance limits and/or spike amOllnt not compadble wIth Ibe sample or the dllplicate Rl'D's arc not applicable where II 

Indicates .nalyl\> is Q surroglllO compound . 

B 

H 

p 

U 

X 

X 

X 

The analyle w>IS found in the blank allovE the ellective MDL. 

Holding time was e>«eeded 

Estimated value, the iIllalyte COnCCD\r.luon fen above Ibe effective MDL atld below tile effective PQL 

The ,esponse belween the confinnaii'on colllllU1 OI1d the primary column is >409&0 

The oTUllyle was onalyud for b~1 not detected below tnis coneenlralian. Por Organic and Inorgani<: analytes the result is les. Iban the .erective MDL. I 

Pre.>;umptlve evidence thai the analyt.e is no! presenl. Please see narrative [or further infontlalion. 

Presumptive evidence !hat the analyte is not present. ·Please ... narrlllive forfurtha: infromation. 

Uncertaio identification for gamma spectrOscopy. 

NI A indicates that spike recovery lintits do not apply when sampi. concentration exceeds spike cone. by a fa«or of 4 or more. 
"The Relative Percent Difference (RPD) obUllned from the sample duplicllle (OOP) is evaluarod ag.nas!!be acccptcuce crileri. wbetI the sample is greater than 

five Limes (SX) the contract required detection limit (RL). In cases whete either the sample or dupliC.!te .alt.te is less Iban 5X 1110 RJ., I COIItroilimit of +/. 
Ibe RL is used 10 ""alum the Dt!P re.su1L 
Por 1'S, P8D, and SDILT ,esulUi, the values lisled are the measured amoonts, not (mal concen\rQUons. 

Where the analyLical method has been perfonned under NELAP certification. the analysis has met all of the 
requirements of the NELAC standard unless qualified on the QC Summary. 
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QCSum:mru:'Y 
Report Dale: October Zl, ZOOl 

ClIeot: Sandi .. Natl0ll81 L:lbonton. . Page 1012 
MS-07S6 
P.O. Dos S800 
A1buqaerqne,New Mento 

Contact: Pamtla M. PuIssant 

Work<lrder. 67798 

P.~-~-·- RPD% .~~!!. ... . :tt.A·r Aa1s1 Dale TIme 

HPLC ExplaSlva Federal 
Batd!. 205S12 

QCI 2003 10006 J.CS 
1.3,5-TriDilrobolw:nc Ul4 0.997 ug/L 96 (84%-110%) JLW 10I04I02 22: 13 
2,4,6-TTiuiuoooluene 1.1» 1;01. ngIL 97 (85%-110%) 
2,4-DiDluotalncn. 1.04 0.815 ugIL 79 . (78%-110,*,) 
2.6-DiniUtllOlueuc 1.04 0.8'S ugIL 82 (79%-110%) 
2'Amin04,6-dinitrotohi~ae 1.04 1.02 ugIL 99 (77%.110%) 
4-AmbJo.2,6-dinitrotoluene 1.04 . 0.799 ugIL 77 (59%·110%) 
HMX 1.04 1.01 . ugIL 97 (86'l1\-11 0'11» 
Nitrobenzene 1.04 0.710 ugIL 68 . (68%·110'11» 
RDX 1.04 0.997 ualL. 96 (7 6%-11 0'11» 
TebyJ 1.04 0.5110 DlllI... 8S' (73%·110%) 
m.Dinitroben~ene U)4 0.789 llglL 76 (76%·1109&) 
m-NiirOlOluene 1.04 0.740 ug/L 71* (13%-110%) 

• o·Nitrotoluene 1.04 0.746 ugIL 72 (69%·1109&) 
p-NitroI.olucne 1.(14 0.749 utIL 72· (73%·110%) 

"l,2-diftllrobenzene o.S19 0.399 uglL 77 (59%-118%) 
QCi2Ci031000s MIl 

l.3,5-TriDltrob_cnc U ND ugIL 10I04I02 21:31 
2.4.6-TriDiIrotoluenc U ND ugIL 
2,4-Dinitrotoluene U NO uglL 
2,6-DJnitrotoluene U NO Dill-
2-Amino-4.6-dinitrOlolucne . U NO "gIL 
4-Amino-2,6.o;nilroloiuellAO U NO IlgII. 
HMX U NO "gIL 
NilTObenune U NO IlgII. 
RDX .U NO ngIL 
TctryJ U . NO ngIL 
m·DillHrobenzcnc U NO IllifL 
m·NllrOtoluene U NO ug/L 
o-NilrOlOiueoe U NO ug/L 
p-NilrOtoi"""" U NO Dg/L 

·+l,2-dinilrobelizene 0.519 0.448 ug/L 86 (:5'9..,.118%) 
QCI200310007 61i98007 MS 

1.3,5-Trinltrobenune 1M U NO LOS ug/L LOI (62%-121,*,) 10I04I02 22:56 
2.4.6-Triailrotoluene . 1.04 U .NO 1.07 ug/L 10:> (56%-137"') 
2.4-DiDitrololnene 1.04 U NO 1.03 ug/L 100 (69%-118,*,) 
2.6-DioiIroIoluene 1.04 U ND 1.06 . ug/L 102. (63'l1o-123"') 
:';'AmhIo-4,6-dinill'Oto1uene 1.04 U NO 1.08 ug/L 104 (6O%-133'l1o) 
4-Amino-l,6-dinilrololllCllc 1M U NO 1.01 ug/L 97 (50%-121%) 
HMX 1.04 U ND LOS ulifL 101 (66%-131%) 
Nill'Obenzet16 ' 1.04 U NO 0.945 ulifL 91 (61'70-106%) 
RDX 1.04. U ND 1.06 ugiL 102 (52%-135%) 

- Tebyl 1.D4 JP 0.042 0.860 ug/L 79· {52'70-124'l1>J 

• 
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Worko7clu: 67798 

QCSummary 
Page lor:2 

Sample:- Qual 
_._-

~.nnnome NOM ~ Ul:Ilts RPD% REC% ~!!,ge Anlst Da~ . .J~ 
HPLC Explosives Ftdc-a1 
BIII<h 205512 

m·Dinitrobeazene 1.04 U ND 1.03 uliJ.. 99 (64%·117%) 
m·Nitrotoluene 1.0' U ND .0.983 .ugIL 95 (56~'129'!1» 

o-Nitfotolnenc 1.04 U NO 0.988 ugIL 9S (58'11:·12.291» 
1"N'lIrOIoI~enc 1.04 . U ND 0.986 ugIL 95 (65'11>·116%) 

··1,2-din.1trObeDZ"'. 0.519 0.485 0.5OS ug/L 97 (59%-118%) 

• 

NoteS: 
RER is calculated a~ the 9$% confidcDce \ev.l (2-sigma). 
The Qualifiers in this report ...., de1Iaed IS follows: 

• 
•• 
B 

H 

J 

P 

U 

x 
X 
x 

RecovCl)' or %RPD not within acceptance ·limits aod/or sPike amount DOt compatible with the ·sample or the duplicate RPD's are Dot applicable where tl 

Indicates anaJylc is • 5UI(Op1c compouod. 

The OIlalyte was found ill tbe blanl' above !be effcclivc MDL. 

Holcliag lime was exteeded 

Estimated v.a1ue, Ibe aOOiyle concentration fell above Ibe eff..:tlvc MOL and below the effccIIve PQL 

The !eSpouse betw_ the ccnfinnation colUlllIl and the primary column is >4O'!I>D 

The aaalYle was aoalyzed for but not detected below this ,oncelllrBtion. For Organic and lnorgaaic analyres the ..... 1\ is lc .. lhan the effective MDL. I 

Pte$WDptive evidence lballbe aoaIyle is IlOl present. Please see narrative for further infonnalion • 

PJesumptive evidence !bat lb. analytc i. not p<0""'. PIcas. see narrative for furth..- infromatiua. 

Uncertain identificalioll for gamma spectroscopy. 

Nt A ludlcatcs tha/ spikr> recovery limits do nO.l apply when sample concentration exceeds spike cone. by a faclOI of 4 or more. 
A The Relalive Pereenl Difference (RPD) obtained from the sample duplicate (DUP) is cvalUa/ed agaillSllbe ac<:epIence crileria when the sample i. grenlet thmI 

five times (5X) lheconlnlct required detection limit (RL).1" cooos. where .ilbe, the sample or duplicate value is less than 5X the RL, a coutrollimil of +1-
~ RLis nsedloevaluam the DUPresul~ 
For PS, PSD, and SDlLT results: tbe values listed "" the measured amoUDIS, n01 final concentrations. 

Where the analytical method has been pcrfonned under NELAP certification. the 3naJysis bw; met all of the 
requirements of the NELAC standard unless qualified on the QC Summary . 

. ' 
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Method! Analvsis Information 

Prcx:edllI'e: 

Analytical Method: 

Prep Method: 

Analytical Batch Number: 

Prep Batch Number; 

Sample Analvsis 

PCB Case Narrative 
Sandja National Labs (SNLS) 

SDG#67794 . 

Polycblorinated Biphenyls by Method 8082 

.. SW8468082 

SW8463SS0B 

204381 

204380 

The following samples were analyzed using the analytical protocol as established in SW846 8082: 

.SamplcID . ClientID 

: 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 

1200307556 PBLK01(Method Blank) 

1200307557 PBLKOILCS(Laboratory Contrpl Sample) 

1200307560 OS9903-OO2MS(Matrix Spike) 

1200307561 059903-002MSD(matrix Spike Duplicate) 

SNLS SOO#67794- PCB 

Page 10C5 
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System Configuration 

Chromatographic ColoJDllli . 

Columo m Column Description 

J&WI . DB-S(S%-Phenyl)-metbylsiloxane 30m x 0.53mm x l.5um 
DB-60S Durabond stationary phase* 30m x 0.53nun xO.5um 

DB-5(S%-Phenyl)-methylsiloxane 30m x 0.32mm x 1.0um J&W2 DB-1701 Durabond stationaryphase* 30m x 0.32mmx O.5um 

J&W3 

J&W4 

J&WS 

DB-5(5%-Phenyl)-methylsiloxane 30m x 0.53mm x I.Sum 
DB-1701(14% Cyanopropylphenyl)-methylsiloxane 30m x 0.53mm x 
O.Sum . 

DB~608 Durabond stationary pbase* 30m x O.S3mm x .83um 
DB-XLB* 30m x O.S3mm x !.Sum 

DB-XLB* 30m x O.25mm x 0.2Stnn 
DB-l7MS(SO%-Phenyl)-methylsiloxane 30m x 0.25mm x O.25um 

DB-5(S%-Phenyl}-methylsiloxane 30m x 025mm x 0.25um 
J& W6 DB-17MS(SOo/o-Phenyl)-methylsiIoxane 30m x· 0.2Smro x O.2Sum 

Rtx-CLPesticides 
RESTEK. Rtx-CLPesticides II 

30m x 0.25mm x 0.25um 
30m x O.2Smm x 0;2Oum 

• .Durabond and DB-XLB are trademarks of J & W. 

IDlitrument Configuration 

The samples reported in this SDG were analyzed on one or more of the following instrument systems. 
Instrument systems are referenced in the raw data and individual fann headers by the Instrument 10 . 
designatio~ listed below. 

Instrument ID System Confi.,cruration Chromatographic CoiumJl 

ECDl HP 6890 Series GC ECDIECD RESTEK. . 

ECD2 HP 6890 Series GC ECDIECD RESTEK. 

ECD3 HP 6890 Series GC ECD/BCD RESTEK 

ECD4 lIP 5890 Series 11 Plus GC ECDIECD J&WS 

ECDS HP 6890 Series GC ECDIECD J&WS 

ECD7 lIP 6890 Series GC ECDIECD J&WS 

EeDS HP 6890 Series GC ECD/ECD RESTEK 

SNLS SDG#67794 - PCB . 
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Preparation! AnalytJcaI Method Verificlltion 

Procedures· for preparation, analysis, and reporting of analytical data are documented by General 
Engineering Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP). 

Calibration Information 

Initial Calibration 

All initial calibration requirements have been met for this SDG. 

CVS Requirements 

All calibration verification slandard(s) (CVS, ICVor CCV) requirements have been met for this Soo. 

Quality Control (QC) Information 

Surrogat.e Recoveries 

All tile surrogate recoveries were witrun the· established acceptance criteria for this SOG. 

Blank Acceptance 

The blank(s) analyzed with this· SOG met the established acceptance criteria . 

. LeS Recovery' Statement 

The LaboratOry Control Sample (LeS) spike rec·ovmes for this SOG were within the established 
acceptance limits. 

QC Sample Designation 

The following sample was selected for the PCB method QC: 

Client Sample 10# Laboratory Sample ID# 

059903-002 67794012 

The method QC included a Matrix Silike (MS) and Matrix Spike Duplicate (MSO). 

MS Recovery Statement 

The matrix spike recoveries for this SOG were within the established acceptance limits. 

MSD ReCovery Statement 

The matrix spike duplicate recoveries for this SOO were within the established acceptance limits. 

MSfMSD RPD Statement 

. The relative percent differences (RPO) between each MS and MSD were within the reqllired acceptance 
limits. 

SNLS SDG#67794 - PCB . 
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Technical Information 

Holding Tlme Specifications 

GEL assigns holding times based on the associated methodology, which assigns the date and time from 
sample collection or sample receipt. Those holding times expressed in hours arc calculated in the 
AlphaLIMS system. Those holding tinles expressed as days expire at midnight on the day of expiration. 
All samples in this SDG met the specified holding time requirements. . 

Preparation/Analytical Method Verification 

All proced~es were performed as stated iIi the SOP. All samples underwent sulfur cleanup procedure. 

Sample DilUtions 

None orthe samples in this SDG Was required dilution. 

Sample Rc-preplRe-analysis 

None of the samples in this sample group were reprepped or reanalyzed. 

Miscellao.eous Information 

Nonconformance (NCR) Documentation 

No nonconformance reports (NCRs) have been:generated for this SDG. 

Manual Integrations' 

Certain standards and samples requir~d man~al integrations to correctly position the baseline as set in the 
calibration 'standard injections. If manual integrations are performed, copies of all manual integration . 
peak profiles will be inchided in the ra"\V data section of this package. 

Additionai Comments 

The additional comments field is used to address special issues associated with each analysis, clarify 
method/contractual issues pertaining to the analysis and to list any report documents generated as 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 necessariiyrepresent positive' 
aroclor.identification. In order for positive ldentification to be made, the aroclor must match in pattern . 
and retention time; as well as quantitate relatively close between the primary and confirmation columns, 
as specified in SW846 method 800.0. When.these conditions are not met, the aroclor is reported as a non
detect on the data report. These situations will be noted on the raw~ata as DMP, representing "does not 
match pattern", or DNC "does not confino". Sample 67794.018 oontained more than one PCB. The 
quantitation of PCB may be·e1evated due to overlapping PCB patterns. . 

Certification Statement 

* 'Where the analytical method has been peri'onned under NELAP certi.fication. the analysis has met all of 
the requirements' of the NELAC standard unless otherwise noted in the analytical case narrative: . 

SNLS SDG#67194 - PCB 
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Review Validation: 

GEL requires all analytical data· to be verified by a qualified data validator. In addition, aU data 
designated for CLP or CLP-Iike packaging will receive a third level validation upon completion of the 
data package. . . 

The tollowing data vaiidator verified tbe information presented in this case narrative: 

Date: _---"-/~~'"hui<,l,..h~f;'V''''------

SNLS SDG#67794 - PCB 
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PCB Case Narrative 
Sandia National Labs (SNLS) 

SDG# 67794-1 

Method! Analysis Information. 

Procedure: 

Analytical Method: 

Prep Method: 

Analytical Batch Number: 

Prep Batch Number: 

Sample Analysls 

Polychlorinated Biphenyls by Method 8082 

SW8468082 

SW8463510C 

204654 

204653 

The following samples were analyzed using the analytical protocol as established:in SW846 8082: 

SampleID 

67798006 

1200308119 

1200308120 

System Configuration 

CUentJD 

059926-003 

PBLKOi (Method Blank) 

PBLKOILCS (Laboratory Control Sainple) 

Chromatographic Columns 

ColumnID. Column Description 

J&Wl . DB-5(5%-Phenyl)-methylsiloxane 30m X 0.S3m:mx 1.5um 
DB-608 Durabond stationary phase* 30m x 0.53mm x O.SUm 

J&W2 

J&W3 

J&W4 

J&W5 

DB-5(5%-Phenyl)-methylsiloxane 30m x. 0.32mm x l.Oum 
DB·1701 Durabood stationary phase* 3.0r.:n x O.32r.:nm x O.Sum 

DB-5(5%-Phenyl)-methylsiloxane 30m x 0.53mm x l.Swn 
DB-1701(14% Cyanopropylphenyl)-methylsiloxane 30m x 
0,53mm x O.5um 

DB-608 DuIabond stationary pW;se* 30m x. O.53~ x .S3um 
DB-XLB* 30m x 0.53mm x 1.5um 

DB-XLB* 30m x O.2Srom x 0.25um 
DB-l7MS(SO%-Pbenyl)-methylsiloxane 30m x O.2Srnm x 

SNLS SDG#ti7794-1- PCB 
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O.2Sum 

. DB-5(5%-Phenyl)-methylsiloxane 30m x 0.25mm x O.2Sum 
J&W6 DB-17MS(50%-l'henyl)-methylsiloxane 30m x 0.25mm x 

O.25um . 

" Durabond and DB-XLB are trademarks of J & W. 

Instrument Configuration 

The samples i-eported in this SDG were analyzed on one or more of the following inS1rulIlent systems. 
Instrument systems are referenCed in the raw data and individual form headers by the Instrument JD 
designations listed below. . 

IDstrument ID System Configuration Chromatographic Column 

ECDl HP 6890 Series GC ECDIECD RESTEK* 

ECD2 HP 6890 Series GC ECDIECD RESTEK* 

Em3 HP 6890 Series GC ECDIECD RESm* 

. ECD4 HP 5890 Series n Plus GC ECDIECD J&WS 

ECDS HP 6890 Series GC ECD/ECD J&W5 

ECD7 HP 6890 Series. GC ECD/ECD J&W5 

ECD8 lIP 6890 Series GC ECOIECD RESTEK'" 

"The columns ~;ere changed to RTX-CLPESTI and RTX-CLPESTZ. 

PreparationiAnalvtical Method Verification 

Procedures for preparation, analysis, and reporting of analytical data are documented by General 
Engineering Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP). 

Callbration WOfmRtion 

lDitial Calibration 

All initial calibration reqmretnents have been met for this SOO. 

CCV ReqUirements 

All calibration verification sumdard(s) (CVS, lCV or CCV) requirements have been met for this SDG. 

Qualitv Control cog Information 

Surrogate Recoveries 

AU the surrogate recoveries were within the established acceptance criteria for tbis SOO. 

. SNLS SDG#67794-1 -PCB 
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Blank Acceptance 

The blank(s) analyzed with this SDG met the established acceptance criteria. 

Les Recovery Statement 
, , 

The Laboratory Control Sample (LCS) spike recoveries for this SDG were 'within, the established 
acceptance limits. 

QC Sample Designation 

TIu: MS and MSD were analyzed on a sample contained in another SNLS SDG (67821). 

MS Recovery Statement 

The matrix spike recoveries for this SDO were within the established acceptance limits. 

MSD Recovery Statement ' 

The matrix spike duplicate recoveries for this SDG were within the established acceptance limits. 

MSIMSD RPD Statement 

The relative percent differences (RPD) between each MS and MSD ,were within the required acceptance 
limits. ' 

Technical Information 

Holdin~ Time Specifications 

GEL aSSigllS holding times based on the associated methodology which assigIis the.date and time from 
sample collection or sample receipt. Those holding times expressed in hours are calculated in the 
AlphaLIMS system. Those holding times expressed as daysexpirc atrnidnight on the day of expiration. 

, All samples in this SDO met the specified holding time requirements. 

PreparationlAD.alyttcal Method Verification 

All procedures were performed as stated in the SOP. 

Sample Dilutions 

None of the samples in tills SDG required any dilutions. 

Sample :R:e-prep/Re-anaJysis 

None of the samples in this sample group were reprepped or reanalyzed. 

Miscellaneous Information 

Nonconformance (NCR) Documentation 

No nonconfol1nance reports (NCRs) have been generated fortbis SOO. 

SNLS SDGi/67794-1 - 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 correctly position the baseline as set in the calibration standard 
injections. If manual integrations were performed, copies of all manual integration peak profiles are 
included in the raw data section of thls PCB fraction. 

Additional Comments 

. The additional comments field is used to address special issues associated with each analysis. olarify 
method/contractual issues pertaining to the analysis and to list any report documents generated as a result 
of sample analysis or review: The following additional comments were required for this sample set: 

Aroclors quantitated OR 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 aroclor must match in 
pattern Illld retention time; 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 aroolor is reported 
as a non-detect on the data report. These situations will be noted on the raw data as DMP, representing 
"does not match pattern", or DNC "does not confum". 

Certiijcntion Statement 

* Where the analytical method has been performed under NELAP certification, the analysis bas 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. Jnaddition, all data 
designated for CLP or CLP-likepackaging will receive it third level validation uponeompletion of the 
data package. 

The follOwing data validator verified the information presented in this ease narrative: 

Reviewer: . ~ . W 

SNLS SDGtI67794-t - l'CB 
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C1ie .. t: Sandia NationaIL.bo",Corics 
MS-0756 
P.O. Bo. 5800 
Allnllporq ... 1'1 ... M""ito 

Contaer. . P"moll ». Fwant 

Worlmrdor: '7794 

QCSummary 
ReDort Date: Ottober lB,2002 

Paae lof 2 . 

Parmnlme .......... --.. -:::-_-_-_-_-_-"'~N..,O"'M:L.. __ ~.~.,;pl.-.Q...ul= __ Q=C'-_-"U"'·nIts=~RP=D"'·_"V.'__'nE"' .. -"'·-"'C'_'.;~"_-·_·_'·Ray"'·"'·=Q'__'An"'· ",'ls",t,-- pate TIme 

Scm\-V.lalll.l-l'CB Fod.,..1 
Botcb 204381' 

QCIlOOmm' LCS 
Aroclor-1260 

"4cmX 
""Dec:achiDrobiphenyl 

. QCIZOOJD7SS6 Me 
Aroelor-I 0 16 
Ai-oclor·1221 
Aroclor-I232 
Aroclor-1242 . 
A=lor-1248 

. Aroclor-l2S4 
Aroclor'-I260 

··4crnx 
··Decachlorobiphe.,yl 

QClZOOJ07S6D 61794012 MS 
Aroclor-1260 

···4c1mL 

"Decachlorobiphc.ny~ 
QCI20D307S61 61794012 MSO 

A=lor-I260. 
u4c:mx 
**Decachlorobiphenyl 

33.3 
6.67 
6.67 

6.67 
6.67 

33.3 T1 
6.61 
6.61 

33.3 U· 
M7 
6.67 

Notes: . . . 
RER i •• alculered atth. 95% confidonce 1c~1 (2-sigma). 
The Q\lIllifiers in this "",ort ore dofined as follows: 

ND 
4.81 
S:l7 

NO 
4.SI 
3.27 

29.7 ugIkg 89 (48%·116%) ORI 1010110210:49 
5.06 uglkg 76 (31%·120%) 
S.52 uglkg 83 (34%·115%) 

U ND ug/k1l 1010110210:37 
U ND uglkg 
U ND "lVks 
u ND ug/kg 
U ND. uWkg 
U 'ND uglkg . 
U 'ND uglkg 

5.16 u&'iq: 77 (31%·120%) 
3.43 uglkg 82· (34%.115%) 

14.8 . uglkg 44 (36%·134%) 1010110214:03 
2.39 uglkg 36 (31%.120%) 
2.n uglkg 41 (34%·\15%) 

15.6 uglkg 5 47 (0',,(,,30%) 1010110214:16 
2.S3 ug!~g 38 (31%·120%) 
2.86 uglkg 43· (34%.115%) 

• 
•• 

R.""vcry Or %RPD Dol within a=plancc lim, .. and/or spike amo1llll not oompatib1e with the sample or the duplicate RPD's are not ~pplicab1. where ~ 
Indicates o.naIylc is • SUlt'ogate compound. . 

B 

H 

J 

The IU1Illyte was found in Ill. blank above the cft'6ctive MDL. 

Hol~~ tim. was exceeded 

Estima!® Vll!ue, the arutlyte concentration fel! above the effecti.c MOL and below Ute effective PQL 

p. The response botween the confirmation col\l,nn and the prillUlry column is >40%D 

U . The IIIllllyto ..... analyzed for but DOt: detected below this OOIlC<l)balicn. For Ore"';' and Inorganic """lyte. the result isk.slb ... the effective MDL. I 

X Pr .. umpti~ •• iclen<~ that the analyte iI not preseDL Pi .... sec nanativ. for IUrtber inform.lien. 

X Presumptive evid_n._ that Ihe analyte is not prescot. Pl .... see narrative for futther infromalion. 

X Unce:tain identifi~lion for samma spectroscopy. 
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QCSummary 
Page 20r 1 

p;,:mn.m~- .-.- ._- NOM S.;"plc Qual QC Unlls_ .. R~~ .. "REC% ]!,.a!!g! _Am Date Time 

NlA indicates thnt spike recovery limits do not apply wben sample concentration exceeds splk. cone. by a factor of 4 or more. . 
A The Relative Percent Differcnce(RPD} obUlined from the sampl_ duplicate (nUl') is evaluated against the acceptence criteria whon the sample is ll""aterthBn 

live times (SX) the con,,'act required detJ:ctiOll limit lRL}.ln cases where either the sample or duplicate value is Joss than· 5X the RL •• contrel limit of+/-
th. RL i. used 10 evaluate Iho DUP resulL . 
For»S, PSt), and SDILT results, the values li'ted at. !he measured I111Qunts, not final cOlIeen.lrations. 

Whete the analytical method has been perfonned under ~LAP octtification,lhe analysis has met ali of1he 
fCC!lltrCments or the NELAC standard unless qualified on the QC SW1UIlary. 
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CUent: 

Contact: 

Sandia National LabllJUtories 
MS-0756 
P.O. Box 5800 
Albuqu~ Ne ... Mexieo 
PanleJa M. PDi&sIll~ 

Workorder: 67798 

QCSummary . 

pii~l~~~~.· ... _. _-__ -_-..oN!:;or.i_:_=_ .' Samp~ . .Q~ __ 

Semi-Voiatil ... rCB Fedoral 
BIIl,h 204654 

QCI:200303I'O LCS 
Aroclor·ll6O 1.00 

1.I~4cmx 0.200 
"Occachlorobipheuyl 0.200 . 

QCI20030S119 MB 
Aroclor-l016 
Aroclor·1221 
Aroclor-123l 
Aroclor-1l42 
Aroclor-l248 
Aroclor·12,4 
Aroclor-1260 

"4cmJ< 0.200 
""Docochlorob'phenyl 0.200 

QC1200l0Sll5 67H~IOO5 MS 
Al'oclor-l260 1.00 u 

•• 4cmx 0.200 
"DeCOlChlorobiphenyl ().2OO 

QCllOOJ051J6 '678ZIOO5 MSD 
Aroclor-1260 1.00 u 

...... 4emx. 0.200 
··Decoohlorobipnenyl 0.200 

NOles: 
RER is ""Iculaled Bllhe 95% oonfJdence level (2-sigrna). 
The Qu>lifi.,', in Ibis r.port .re defiDed as foUows: 

0.770 
0.148 
0.126 

U ND 
U ND 
U ND 
U ND 
t: NO 
t.: NO 
U NO 

0.145 
0.140 

!'ID 0.~60 

0.132 0.130 
0.0574 0,0692 

NO 0.600 
0.132 0.133 

0.0574 0.0771 

ugiL 
ugiL 
ugiL 

ugIL 
ugIL 
uilL 
uilL 
ugiL 
ugiL 
uWL 
ugiL 
ugiL. 

ugIL 
ugIL 
ugiL 

ugiL 7 
ugiL 
ugiL 

ncoort Date: October 17,2OOl 
Page lof 2 

77' (4:7%·131%) MM 1010110213:()3 
74 (34%-\16%) 
63 (21%-122'16). 

10101102 12:52 

72 (34%-116'1&) 
70 (21<)1,·122%) 

56 (21%-113'16) IOOl/C. 12: 18 
65 (34%-116%) 
3S (21%·122%) 

60' \0%-30%) 1010110212:29 
615 (34%-116%) 
:>9 (21%.122%) 

" 
•• 

Recovery or %RPD DOL within aeceplance linrllS .ndlor· Spike amount nol compatible wilb lb. S:Il1lple or lh. duplictte RPO's nrc nOf applicable where t 
lndiclllcs anolyto is a surroplc compound. 

B 

H 
J . 

P 

U 

X 

X 

X 

The aMlyre waS found in lhe blank above !he effective MDL. 

Holong limo waS exceeded 

ESllmmed value. Ibe analyte coDccmralion fell above the efl'ec:ti.ve MDI. an4 below the effective PQI. 

The ",.PODS. bel",een th. oonfumation column and \he primary column is >4O'iI>D 

The nnalyl. w.s analyzed for but not detected below thi. coTlCtlUtltion, For Organic .nd InorganiC umIytcslhe resull i. less than \he effeclivc MDL. I 

P,~sumplive evidence thai the umIyte is not present. Please see narrative for further InfOlmation. 

Presumplive evideru:e that the analyre is not present. Please see narrative for further infromation. 

Uocenoin identification for gamm& spectrOscopy. 
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QCSummary 
VVorkord.r: 67798 Pail. lor 2 

~nnnari. •.. -.'~-:- NqM - Samp~ Quid" OC liliits-" Rl'J)" _ .. REC%· .. Ua!!8e .... ~ Dare TlI1!~. 
N/A indie.1eS that spike recovery limits do not apply wben sample concenlrlltion exceeds spike cone. by a factor of 4 or "'oro:. 
A The Relalive Percent Di(ference (RPD) obmined from the sample duplic.'" (DUp) is ~vDI.aicd againK the acceptonce crileria whea the sample is grcaLer than 

five limos (3X) Illo con\l1lct required doteolion limit (Rl..). In CIISCS whore either the sample or dupliCnle value is less Ihan 5X the RI.. •• conlrOl limit or +/. 
Ihe RL is used 10 ~\"Oluale the OIJP JUUlL 
For PS, PSO, lind SOIL T ,'esullS, the values listed are the measured amounts, net final con<:entr3tions. 

Where the annlylicHI method has been performed under NELAl' certification, the analysis bas met all of the 
requiremen1.l. of Ihe NELAC standard unless qualified on the QC Summary . 
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Sample Analysis: 

Inorganic Case Narrative for 
Sandia National Laboratory 

SDG#67794 

The following samples were prepared and analyzed using the methods referenced in the 
"Method/Analysis Information" section of this narrative: . 

SampleID 
67794012 
67794013 
67794014 
67794015 
67794016 

. 67794017 
67794018 
67794019 
67794020 
67794021 
67794022 
1200307723 
1200307727 
1200307725 
1200307724 
1200307726 
1200307714 
1200307717 
1200307715 . 
1200307716 

elientID 
059903-002 
059904-002 

. 05990S~002 
059906-002 
059907-002 
059908-002 
059910-001 
059912-002 
059913-002 
059914-002 
059915-002 
Method Blank (MB) ICP 
Laboratory Control Sample (LCS) 
059903-002L (67794012) Serial Dilution (SD). 
059903-0020 (67794012) Sample Duplicate (DUP) . 
059903-0028 (67794012) Matrix Spike (MS) 
Method Blank (MB) CV AA . 
Laborato;ry Control Sample (LCS) 

. 059903-002D (67794012) Sample Duplicate (DUP) 
059903-002S (67794012) Matrix Spike (MS) 

Method! Analvsis Information: 

Analytical Batch: 204440, 204452 
Prep Batch: 204439, 204451 
Standard Operating Procedures: GL-MA-E-013 REV.6, GL-MA-E-OlO REV.IO 
Analytical Method: SW846 6010B, SW846 7471A 
Prep Method: SW846 3050B, SW846 7471A Prep 

System Configuration 
The ICP analysis was perfonned on a Thermo Jarrell Ash 61E Trace axial-vie\\-ing inductively coupled 
plasma atomic emission spectrometer. The instrument is equipped with a Meinhardt nebulizer; c)'!:lonic 
spray chainber, and yttrium internal standard. Operating conditions for the Trace ICP are set at a power 
level of950 watts. The instrument has a peristaltic pump flow rate of 140 RPM (2.0 mUrnin sample 
uptake rate), argon gas flows of 15 Urnin and 0.5 Urnin for the torch and auxiliary 'gases, and a pressure 
setting of26 PSI for the nebulizer. . . 

Mercury analysis was performed on a Perkin-Elmer Flow Injection Mercury System (FJMS-400) 
automated mercury analyzer. The instrument consists of a cold vapor atomIc absorption spectrometer set 
to detect mercury at a wavelength of 254 nm. Sample introduction through the flow injection system is 
performed via II peristaltic pump at 9 mUmin and nitrogen carrier gas rate ofS Umin. 
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Sample Preparation 
. All samples were prepared in accordance with the referenced SW -846 procedures. 

Calibration Information: 

lnitial.Cab"bration 
Instrument calibrations are conducted using method and instrument manufacturer's specifications. All 
initial calibration requirements have been met for this anal~s. 

CRDL Requirements 
AU CRDL standards mettbe referenced advisory controL.limits. 

Continuing Calibration (CCV) Requirements . 
All CCV standards bracketing this SOG met the established recovery acceptance criteria. 

Continning Calibration Blanks (CCO) Requirements' . 
All continuing calibration blanks (CCB) bracketing this SDG met the established acceptance criteria. 

ICSAlICSAB Requirements 
All interference check standard (ICSA and ICSAB) elements associated with this SOO met the 
established acceptance criteria. . 

Oualitv Control (og Information: 

Method Blank Acceptance 
The preparation blanks analyzed with this SOG did not contain analytes of interest at concentrations 

. greater than the required detection limits (RDL). 

LCS Recovery Statement 
All LCS spike recoveries for this SOG were within the established acceptance limits. 

QC Sample Designation 
Sample 67794012 was designated as the quality control sample for the ICP and CV AA batches. Each 
batch included a sample duplicate (DUP) and a matrix spike (MS). The Iep batch included a serial 
dilution (SO). . 

MS Recovery Statement 
The percent recoveries (%R) obtained from the MS analyses are evaluated when the sample concentration 
is less than four times (4X) the spike concentration added. All qualifyiug elements met the established 
acceptance limits for percent recovery. 

RJ>J) Statement 
The relative percent difference (RPO) obtained from the sample duplicate (DUP) is evaluated against the 
acceptance criteria of20% when the sample is greater than five times (5X) the contract required detection 
limit (RDL). In cases where either the sample or duplicate value is less than 5X the RDL, a control limit 
of +1- the RDL is used to evaluate the OUP results. All applicable elements met the DUP acceptance 
criteria, with the exceptions of arsenic, chromium, and lead, as indicated by the "*" qualifiers. 

Seriai Dilation % Difference Statement 
The senal dilution is aed to assess interference caused by matrix suppression or enhancement. Raw 
element concentrations that are at least 50X the MDL for ICP analyses are applicable for serial dilution 
assessment. All applicable analytes met the acceptance criteria. . 
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Tecbnieallnformation: 

. Holding Time Specifications . 
. All samples were analyzed within the specified holding times. 

Sample DUutions 
Dilutions are perfonned to minimize matrix interference resulting from elevated mineral element 
concentrations and/or to bring over range target anaIyte conceniiations into the linear calibration range of 
the instruments. The samples were diluted the standard 2.x for soils on thcICP. No dilutions were 
required for the CV AA analysis. 

Miscellaneous Information: 

NCR Documentation 
Nonconfonnance .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 Comments 
The additional comments field is used to address special issues associated with each analysis, clarify 
method/contractual issues pertaining to the analysis and to list any report documents generated as a result 
of sample analysis or review. Additional comments were not required for this SDG, 

Revie'l't'N ali dation: 

GEL requires all analytical data to be verified by a qualified data validator. 

The following data validator verified the data presented in this gDG: 

Date: lO/lsl ....... 

639 



• 

• 

Sample Analysis; 

Metals Case Narrative for 
Sandia National Labs (SNLS) 

S»6#67794-1 

The following samples first ex.tracted by SW 846 method 1311, then prepared and analyzed using the 
methods referenced in the "Methodl Analysis Iriformation" section of this narrative: 

Sample ID 
·67798010 
·1200307728 
1200307729 
1200307666 
1200307669 

Method! Analysis InfonnRtion: 

Analytical ]Jakb f: 
Prep Bakb It: 
Analytical Method: 
Prep MethOd:. 

OientlD 
. 059926-007 
Methods Blank (MB) ICP-2044551204453 
LCS for batch 204453 

. Methods Blank (MB) . CV AA-2044201204419 
Laboratory Control Sample (LCS) 

204455,204420 
204453,204419 
SW846 601OB, SW84<i 7470A 

. SW846 3010, SW846 7470A 
StaDda~d Operating Procedure: , GL-MA-E-013 REV.6, GL-MA-E-OIO REV. 10 

System Configuration . 
ThdCP analysis was performed on a Thermo Jarrell Ash 61E Trace axial-viewing inductively coupled. 
plasma atomic emission spectrometer. The instrument is equipped with a Meinhardt nebulizer. cyclonic. 
spray chamber, and yttrium intemal standard. Operating conditions for the Trace ICP are set at a power 
Jeve' of 950 watts. The instrument has a peristiutic pump flow rate of 140 RP1v.[ (2.0 mlImin sample 
uptake rate),argon gas flows of 15lJmin and 0.5 Umin for the torch and auxiliary gases, andallressure 
setting of 26 PSI for the nebulizer. 

Mercury analysis was performed on it Perkin-Elmer Flow Injection Mercury System (FIMS-400) 
automated mercury analyzer. The instrument consists of a cold vapor atomic absorption spectrometer set 
to detect mercury at a wavelength of 254 Din. Sample iniroductioD through the flow injection system is 
performed via a peristaltic pump at 9 mllrnin and nitrogen carner gas ~ of 5 Urnin. 

Sample Preparation 
All samples were prepared in accordance with the referenced SW-846 procedures. 

CalIbratiOn lnformation: 

Initial Calib ration 
Instrument calibrations are conducted using method and instrument manufacturer's specifications. All 
initial calibration requirements have been met for the analyses. 

CRDL Requirements 
All element recoveries in the CRDL standards met the advisory control limits (70% - 130). 
IC~AlICSAB Requirements . 
All interference check standard (]CSA and ICSAB) elements associated with this SDG met the 
established acceptance crlteria. . 
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Continuing Calibration (CCV) Requirements 
All CCV standards bnicketing samples from this SDG met the established recovery acceptance criteria. 

Continuing Calibration Blanks (CCB) Requirements 
All continuing calibration blanks (CCB) bracketing samples from this SOG met the established 
acceptailce criteria. 

Quality Control (00 Information: 

Method Blank Acceptance . 
Tile preparation blanks analyztid with this SOG did 1I,0t contain analytes of interest at concentrations 
greater than the client required detection limits (CRDL). . 

Les Recovery Statement 
All LCS spike recoverieS for. this SDO· were within the required acreptance limits. 

QC Sample Statement . . 
Sample 060043-003 (67821004) from SNLS SDG 67821 was designated as the quality control sample for 
the ICP batch. Sample 059582-007 (67354008) from SNLS SDG 67354 was designated as the quality 
control sample for the CV AA batch. A matrix spike (MS) and a sample duplicate (OUP) were analyzed in 
each batch. A serial dilution (SD) was analyzed in the ICP batch. 

MS Recovery Statement...... . : 
The percent recoveries (%R) obtained from the MS analyses are evaluated when the sample concentration 
is less than four times (4X) the spike concentration added. The MS analyses met the recommended 
quality control acceptance criteria for percent recovery (75%-125%) for all applicable analytes. 

DUP RPD Statement 
The relative percent difference (RPD) obtained 'from the sample duplicate (DUP) is evaluated against the 
acceptance criteria of 20% when the sample is greater than five times (5X) the contract required detection 
limit (RDL). In cases where either the sample or duplicate 'value is less than 5X the RDL. a control limit 
of +/- the RDL is used to evaluate the DUP results. AU applicable elements met the DUPacceptance . 
criteria.· . 

Serial Dilution % DiffereDce Statement . ' 
The serial dilution is used to asseSs interference caused by matrix suppression or enhanCement. Raw 
eiClTl£nt concentrations that are at least 50X the MDL for ICP analyses are applicable for serial dilution 
assessment. All applicable analytes met the acceptance criteria. . 

Technical IDfonnatioD: 

Holding Time SpecificatioDs 
All samples in this SDG met the specified holding time requirements. 

Sample DDutlons 
Dilutions are perfoaned to minimize matrix interferences (e.g., those resulting from elevated mineral 
element concentrations) present in the sample and/or to bring over range target analyte concentrations into 
the linear calibration range of the instruments. No dilution was required. 
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MiscellaneouslnforDlation: 

NCR Documentation 
Nonconformance reports (NCR) are generated to document procedUral anomalies that may deviate from 
referenced SOP or contractual documents. No NCR was generated with this SDG. 

Additioual Comments 
The additional comments field is used to address special issues associated with each analysis, clarify 
methodlcontractual issues pertaining to the analysis and to list any report documents generated as a result 
of sample analysis or review. Additional comments were not required for this SDG. 

ReviewlValidatlon: 

GEL ·requires an analytical data to be verified by a qualified data validator .. 

The following data validatoT "Verified the data presented in this SDG: 

Reviewer: QOQjsdb,Q 

Da~: Is>I'5I.:sr--=: 
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QCSummarv Reoart Da~: October 17,2002 

Client: Su",tia National Laboratories· Page 1 of 2 
MS..Q756 
P.O. Bo:.-5800 
A1oogaerque, Now Mexico 

Cootae!: PlIIIlela M. PuIssant 

Worll:orde .. 677!14 

Parmoame S;ml!le 0uaI QC Units .. RPD·l'L .... Rl1.!=% Rallge ADIst Dale' ''l1~e ~ 
M.tals AolllpioorCl' Fed ..... 
Buch 204452 

QCJ2OOl07124 6Tl94012 OUP 
A"onic 1.87 1.35 mglkg 32* 1\ (+1-0.481) HSC 1011510202:49 . 
Bari"", 44.2 50.4 mg/kg 13 (O%.~) 

Cadmium' J 0.196 0.126 mg/kg NlA ~ (+1-0.481) 
Chromium 6.62 4.39 mg/kg 40* (0%-20%) 
Lead 4.44 2.81 mglkg 45' (0%-20%) 
Sel.nium U ND U NO . mg/kg NlA (+1-0.481) 
Silver J 0.32.3 J 0.333 mg/kg N1A A (+1-0.481) 

QCI200307'127 LCS 
Alsenic . 192 214 mgIkg 112 (79%-121%) 1 OIJ 5/02 02:32 . 
Barium 4.17 . 484 mzII<g 116 (80%-120%) 
CadlI1lum 125 139 mglka 111 (81%-1!lXf» 
chromium 133 \S2 mgIkg 114 m%-1239&) 
Lead 1611 181 mgIkg 113 (78'1!-12311» 

• Selenium 97.0 lOS mg/kg 108 (72";-128%) 
Silver 115 135 mglkg 118 (55%-1459&) 

QCl2003QT12) Me 
Arsenic . U NO mgllcg 10115102 02;26 • 
BDriWl U NO miV\tg 
CadnUum U NO mglkg 
Chromium U NO mgllcg 
Lead U NO mglkg 
Selenium U NO mgllcg 
Silver U NO mgllcg 

QCl200307726 67794012 MS 
Arsenic 24.3 1.87 :ZS.5 m&'kg 97 (75%-125%) 10115102 02:55 
Barium 24.3 44.2 68.2 mg/kg 99 (75%-125%) 
Cadmium 24.3 J 0.196 23.3 mdks 95 (75%-125%) 
ChromWm 24.3 6.62 30.5 ms/kg 98 (75%-125%) 
Lead 24.3 4.44 27.7 mg/k,g 96 (7.5%-125%) 
S.IC11ium 24.3 U NO 22.3 mgIIcg 92 (75%-125%) 
Silver 24.3 J 0.323 26.S mg/kg 108 (15'l&-125%) 

QC120030772S 61194012 SDILT 
AlsOllic \9.1 U ND ugiL NlA 1011510202:43 . 
Barium 451 91.4 ugiL 1.41 
Cadmium J 1.99 U NO uBfL NIA 
On-omium 67.5 14.0 ugll.. 3.63 
Lead 45.3 9.16 ugfL 1.13 

. SelenilDll U ND U NO ugll.. NIA 
Silver J, 3.29 U NO ug/L NfA 
Metals Analysis-Mercury F_ 
BIICh 204440 

QCI2003GT7l.S 67794012 DUP .'. e 
• 
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Warlro .... : 677,.. 

PannUl.mt NOI\{ 

Meta .. A .. I1s\5-M ....... y Federal 
BIIlCh 20#10 

MerclllY 1 
QC12000071l7 LCS 

Mercury ·24.0 
QCI200l07714 MB 

MCICIIIY 
QCI200307716 6779401~ MS 

Mercury 0.093 

Noles: 
RER is calculated lit the 95% c:onfiOcnce level (2-sigma) .. 
The Quolifierl in this ",pon..-e clcfined .. follows: 

QCSummao:: 
Page 201 2 

S_~le Qual 
_. __ ..... 

"'iw.ge --~st QC _ .linlto RPD% REC~ Date nOl. 

0,00119 J 0.00147 mglkg NJA (+i-O.00979) NORI 10flSlO2 II: IS . 

21.1 mglkg 88 (66%-134%) 1011S/02 1l:07 . 

U ND mg/kg 10flS/02 \1:05-

. 0.00179 0.0954 mg/kg 101 (15%-125%) 10115102 11:17 • 

• 
•• 

Rewvet)' or %RPD not wilbin acceptance limit> an"'or spike amount not compatible with !he sample or tho duplicate lU'D's are IlOl applicable ",bor. d 

lndicall:s andytc is • suno,ale compound. 

B 

H 

J 

P 

U 

X 

X 

X 

The analyle was found in iii. blank above Ih~ effective MDL. 

Holding time was ucceded 

Esol'llaled value, Ihe anaIYtt con.ealration fell abo.e the effective MIlL and below the effecli •• PQL 

The response belWCCn 1hc confumation column and duo primary column is::>4O%O 

The analyle was analy>.cd for but nol delected below !his coocentrntion. For Organic and Jnorllanic analyles the result is less than 111. effective MDL. I 

~5Umptive evidence that Ibe <>I)_lYle> i. not pre.ent. Pl .... see n"",ative for further infOlIJl&Iioo. 
Presumptivo evidence that tho analyle> i. DOl p""enl. Plaase see narrative for furtbcc inftomlllion. 

Unccnain idectiftcation for gamma spectn>scopy. 

NIA jpdi~al" that spike re .. ,,.cry limits do not apply when .ample concenlr4tioI> exceeds spike COlIC. by • f8Otor of 4 or more. 
'The Relative Petcont.Differcnce (RPD) obtained from the .ample duplicate (DUP) is <""luoted against the lice.ptenee criteria wbeo the· sample is greotcr than 

five times (SX) Ihe contract required detection Umit (RL). In <:as" where eithe:< the ,ample or duplicate value is Ie .. lban;X the RL •• coctrallimit of +1-
the RL is u.ed to evalUate the DUP \'esult. 
For PS. PSD. aDd SOD.. T resulls, the values listoo are the measured amOllnl$, not fmal ",,""entratiocs. 

Where the analytical method has been perfozmed under NELAP certiflCanon, !he analysis has met allot: the 
requirements of !he NELAC standard unless qualified 00 lhe QC Summary. . 
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QCSummarr Roaorl Date, ()dGb ... 3, 2001 

Oient: s-'Iia National Labor.tories Page 101'1 
M!HI756 
P.O. Bo;. 5800 
Albuquerque,l'IewMm:!cI> 

Contact> I'arad'M.PuissaDt 

Workorder: qma 

Pllmmlllle NOM s...;£!~ .. ~._ ru;; Units &PDi' . REC9& 1WI1!'8. .l.11lot Date TUDe 
l\IetoIs Allal.pWcr ,_ 
BaIx:h 204455 

QC120030773C 67121004 DUP 
AtsCII!c r; ND . U ND mgIL NiA (+I-MOS) HSC 1010110223:30 
Barium 0.00381 mglL N/A' (+1'.0.005) 
Cadmium 0.00473 0.00459 m!1L NIA' (+I'-o.~ 
ChlOlIlium BJ 0.00101 BJ 0.000999 mgIL NIA' (+1'-0_005) 
Lea4 J' 0.00387 . J D.O()421 mg/L NIA' (+1'.0.005) 
Selonimn U NO tJ ND "'S-'L NIA (+1'-0.005) 
Silver .U NO U NO mrJL NlA (+/-0.005) 

QCI2IXI3OTIl9 Les 
. ArsoDi: 0.500 0.504 mgIL 101 (80%-120%) IOIOJ/o222:54 
Barium O.SOO 0.516 mgIL 103 (80".'-1~) 
Cadmium O.SOO 0.510 mgiL '102 (8Qiro.J2O%) 
Chromium 0..:500 0.513 mgIL 103 (8O%-120~) 

• Load 0.500 0.520 mgIL 104 (8O%·120'l(;) 
. Scleniam 0.500 0.495 mgIL 99 (8O'i&-12O%) 

SU\ler 0.500 0.491 mgIL !i8 (80%-120%) 
. QCI;!(103077"..8 l\I!I 
At'S(lnic U NI) mg/L 1010110222:48 
Borium U 1'.1) m=IL 
CadmillIll U 1'.1) mgIL 
o.",miwn J 0.000567 mg!L. 
Lead U NO mgIL 
SclcuhI .. U ND mrJL 
Silver U 1':0 mg/I,. 

QCI20000773J 67521004 MS 
Aneni. 0.500 U NO 0.504 ~L 101 (75%-125%) 1010110223:36 
Barium 0.500 0.523 111&''1.. 104 (75%·12:5%) 
Cawcium O.soo 1 0.00473 0.514 mglL 102 (7S~.llj!!» 

ClIromium O.soo B1 0.00101 B 0.518 mJ'l. 103 (7S'i&-I2S'lO) 
Lead O.5lJO J 0.00387 0.525 mglL 104 (75%-llj%) 
Sclouiom 0.500 U NO 0.503 mglL 101 \lSO;&.llj'lO} 
Silver O.soo U NO D.41l1 mg!L. 98 (7 Sfi-I lj'jb) 

QCl:!OO307132 ~7821004 SDn.T 
AraeDi. U 1'<1) 1 2.6S ugIL NtA 10101102 23:24-
Bonum J 0.888 u&IL NtA. 
Cadmium J 4.73 J 0.787 u¢. 16.S 
CIaomium BI 1.01 HI 0.917 ugIL 352 
LolICI J 3.87 I l.!ll ~lVL. 146 
SeIOllium U NO U !'II> umt. NlA 
Silvl!I U "'1) U NO ogIL NtA 

Molois AAaI,....Mcft.l')' Federal 
B ..... 2044:?D 

QCUOO30761ii ~73S400S DU!' 

.-
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WOl'konlor: ~779S 

faDnD.!y!!e NOM 

M ..... Aool1lb-M.......,.'_ 
DOl'" ~o 

Mercury U 
QCI200l07&S9 LCS 

Mcrcory 0.002 
QCI200307666 MlI 

MerClll)' 
QI:1100l<l166S 67l5400a MS 

M",""'l' 0.002 U 

NQIes: 
RER is calculnted at !he 95'J1i conficlancO I~ (2-sijDlO)_ 
ThcQualiftcrS in this reportaredef'UIOdas r~Uaws: 

OCSummanr 
Page 2 of 2 

Sam!!!. Q~ ~ .. _UD;~-- RPO% REC% .• _ ~ .j.~i.t Dale Tu ... 

NO U )ID ",gIL 'IoI/A (+1.0.0002) NOR I 1(11)1102 11:27 

0.00213 mg/L 106 (8091>-120.,) 10101/0111:11 

U NO m&IL 10101/02 1l:l5 

NO 0.0021 mg!L 104 (75%-125%) I O!O 1102 11:29 

.. Reeovexy '" %RPD net wi1hin acceptallct limit$ and/or ,pike >mOODt net compatible wit!! the sample or !he dupl~ RPD'. are.,ot applic.bl. wheN II 
Indiul<:s .....t)'li> I •• sunos-\e COJn\)01.IIId • 

B 

H 

J 

P 
U 

X 

X 
X 

n.. ..wyto was fQund I. lb. bllDl: aboVe 11-.. elf<ctivc MOL. 

HoldiDg lim. was exceeded 

Estim",ed who, the lUIlIyte. concentl'ation lell above th. effective MDL ond "oiow Ill •• ffeotiv. PQL 

The ""pO". ,,"two .. lb. ooiU1Imllion column and 'he primai)' coIlUIIlI is >4~D 
'l1\e2JtDI~ .. w .. ..wyzcd for but Got deteCted below this COllCeIlll'lltion. For OIlanic and fuorganic aruUylos the result lsI ... thOD tbe etfecOv. MDL. J 

PresumFuve evidence !hot the ruWyte is nor present. Please set o>atmtive for futtbcc wOllllllilm. 
Presumptive evidence tbat the annlyte is ';0\ pm ... " P\oOs. see nam.~v. far futtIi",lnfromollon. 
lloc<:rtain ideulitioalion {or gull .... specuoscopy. 

Nt A indielltOS Ibat spiU recovery limits do nOl op"l:; whon &=ple omce.lntion exc<>ods spilce COlIC. l>y • rlelO' Dr 4 or more. 
A The Relalive Percenl Diffemtee (RPD) abroinod from the sample dul'licnre (DL'P) ;. cvalllalllu og;DDS' th~ acOt:P'eace oritr:ria wb.., tho .. mp!c IS ::rcalc:r tb:m 

five \1roes (5X) tho eon1r.lct {Oquired dolcclion limit (R.L). In c .... where .ithor lho sample oc duplieate villu. is loss than SX !be IU., • conlrollimiL or -rI. 
the RL is u.ed 10 eval.BI. the DtlP , .. uIL 
Fer PS, PSD, and SDILT results, the value. IisWd .... the moosurod lIalouot&, dOL fiItal_OCIIIrIIIiOM. 

Where the anaIyrlcru method has been performed under NELAP certification, the analysis has met all Qf Ule 
reqciremenl$ of the I'>"ELAC &lanQard unless qualified on the QC SUltllIlIII}'. 
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General Chemistry Narrative 
Sandia National Labs (SNLS) 

SDG67794 

Men odI Analysis Information 

Procedure: Total Cyanide 

Analytical Method: SW846 90l2A 

Prep Method: SW846 9010B Prep 

Analytical Batch Number: 205123 

Prep Batch Number: 205122 

Sample Analvsis 

The following samples were analyzed using the analytical protocol as established in SW&46 
9012A: 

SampleID CUentID 

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 

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 reporting of analytical data are controlled by General 
Engineering Laboratories, Inc. as Standard Operating Procedure (SOP). The data discussed in 
tlris narrative has been analyzed in accordance with GL-GC-E-095 Rev. 1. 

Preparation/Analytical Method Verification 

The SOP stated above has been prepared based on technical research and testing conducted by 
General Engineering LaboratorieS, Inc. and with guidance froin the regulatory documents listed 
in this "Method/Analysis Information" section. 

Calibration Information: 

The inst:runierit medin this ooalysis was, the following: Lachat QuickChemFIA+ ' 

Initial Calibratiob 
The instrument was properly calibrated. 

Calibration Verification Infonnation 
All calibration verification standards were within the required limits. 

, , 

Quality Control (DC) Information: 

:Blank Acceptance . . 
The method and calibration blanks associated with this data were within the required acceptance 
limits. ' . 

LaboratorY'ControlSample Recovery , . 
The recovery for the laboratory control sample was within the required acceptance limits. 

Quality Control 
. The following SNLS samples were designated for Quality Control: 67601015 and 67601016 
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Sample Spike Recovery 
The spike recoveries for this sample set were within the required acceptance limits. 

Sample Duplicate Acceptance 
The Relative Percent Differences between the samples and duplicates for this SnG were within 
the required acceptance limits. . . 

. TechnicallDformation: 

GEL assigns holding times based on the date and time of sample collection. Those hOldiIig times 
expressed in hours are calculated in the AlphaLims system by hours. Those holding times 
expressed as days expire at midnight on the day of expiration. 

HoJding Times . . . 
All samples from this sample group were analyzed within the required holding time for this 
~th~ . 

Preparation! Analytical Method Verification 
All procedures were performed as stated in the SOP. 

Sample Dilutions . 
The following QC sample ill this sample group was diluted 1 :50 due to high concentration for 
this analysis: 1200309261. . 

Sample Reanalysis 
The method blank (1200309255) was reanalyzed becal1se there was no sample in the 
autosampler cup during the original analysis. 

Miscellaneous Information: 

Nonconformance Reports 
No Nonconformance Reports (NCR) were required for any of the samples in tbjs sample group 
for this analysis. . 
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. Method! Analysis Information. 

Procedure: Total Cyanide 

Analytical Method: SW8469012A 

Prep Method: SW846 90 lOB Prep 

Analytical Batch Number: 206136 

Prep Batch Number: 2061~5 

Sample Analysis 

. The following samples were analyzed using the analytical protocol as established in SW846 
~~ . 

SampleID ClientID 

67794022 059915-002 

1200311349 MB 

1200311351 DUP of 67794022 

1200311352 MS of 67794022 

1200311367 LCS 

SOP Refermce 

Procedure for preparation, analysis and reporting of analytical data are controlled by General 
Engineering Laboratories, Inc. as Standard Operating Procedure (SOP). The data discllssed in 
this narrative has been analyzed in accordance with GL-GC-E-095 Rev. 1. 

Preparation! Analytical Method Verification 

The SOP stated above has been prepared based on tecbnical research and testing conducted by 
General Engineering 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: Lachat QuickChem FIA+ 
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Initial Calibration 
The instrument was properly calibrated .. 

. Calibration Verification Infonnation 
All caIJbration verification standards were within the required limits. 

Quality Control (QCJ Information: 

Blank Acceptance 
The method and calibration blanks associated with this data were within the required acceptance 
limits. 

Laboratory Control Sample Recovery . 
The recovery for the laboratory control sample was within the required acceptance limits. 

. . 

Quality Control 
The following sample was designated for Quality Control: 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 and duplicate for this sample gfoup are less than the Practical 
Quantitation Limit (PQL); therefore, the RPD is not applicable. 

Technical Information: 

GEL assigns holding times based on the date and iirne of sample collection. Those holding times 
expressed in hours are calculated in the AlpbaLims system by hours. Those holding times 
expressed as days expire at midnilWt on the .day of expiration. . 

Holding Times 
All samples from this sample group were analyzed within the required balding time for this 
method. . . 

Preparation! ~H,lytical 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: 1200311367. 
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Miscellaneous Information: 

Nonconformance Reports . 
No Nonconformance Reports. (NCR) were required for any of tbe samples in this sample group 
for this. analysis . 

. . 
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Method/Analysis Information 

Procedure: Hexavalent Chromium 

Aniilytical Method: SW8467196A 

Prep Method: SW846 3060A 

Analytical Batch Number:· 205618 

Prep Batch Number: 2056n . 

Sample Anlllysis 

The following samples were. analyzed using the analytical protocol as established in SW846 
1196A: . .. 

SampleID ClientID 

67794012 059903-002 

1200310247 • MB 

1200310248 ·DUP of 67601013 

1200310249 . . DUP of 67601023 

1200310250 MS of 67601013 

~200310251 MS of 67601023 

1200310252 LCS 

SOP Reference. 

Procedure for preparation, analysis arid reporting of analytical data are controlled by General 
Engineering Laboratories, Inc; as Standard Operating Procedure (SOP). The data discussed in 
this narrative has been analyzed in accordance with GL-GC-E-044REV.4. 

Preparation/Analytical Method Verification 

Tbe 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. 
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Calibration Information: 

The instrument used in this analysis was the following: Milton Roy Spectrophotometer 200 

Initial Caiibration 
'. The ins~ment was' properly calibrated. 

Calibration Verification Information 
All calibration verification standards were within the required limits. 

Quality Control coq Information: 

Blank Acceptance . 
The method and calibration blanks assciciated with this data were within the required acceptance 
limits. 

Laboratory Control Sample Reoovery 
The recovery for the laboratory control sample was within the required acceptance limits. 

Quality Control 
The following SNLS samples were designated for Quality Control: 67601013 and 67601023 . 

Sample Spike Recovery 
. The spike recoveries for this sample set were within the GEL SPC limits, but were outside of the 

client's required acceptance limits of75%-125%. See NCR# 6532. 

Sample Duplicate Acceptance 
The Relative Percent Differences between the samples and duplicates for this SDG were within 
.the required acceptance limits. 

Technical Information: 

GEL assigns holding times based on the date and time of sample collection. Those holding times 
expressed in hours are calcu1ated in the AlphaLims system by hours. Those holding times 
expressed as days expire at midnight on the day of expiration. 

Holding Times 
All samples from this sample group were analyzed within the required holding time for this 
method. . 

Preparation/AnalYtical Method Verification 
All procedures were performed as stated in the SOP. 
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• Sample nllutions 
. No samples in this sample group required dilutions. 

Miscellaneous Information: 

Nonconformance Reports 
NCR#" 6532 was written fortbis sample batch . 

• 

. . 
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Method! Analysis Information 

Procedure: Hexavalent Chromium . 

. Analytical Method: SW846 7196A 

Prep Method: SW846 3060A 

Analytical Batch NUmber: 205620 

Prep Batch Number: 205619 

Sample Analysis 

The following samples were analyzed using the analytical protocol as established in SW846 
7196A: 

SampleID CUentID 

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 

12.00310255 MS of 67794013 

1200310256 LCS 
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SOP Reference 

Procedure for preparation, analysis and reporting of analytical data are controlled by General 
Engineering Laboratories. Inc. as Standard Operating Procedure (SOP). The data discussed in 
this narrative has been analyzed in accordance with GL-GC-E..Q44 REV.4. 

Preparation! Analytical 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 Information" section. 

Calibration Information: . 

The instrurilent used in this analysis was the following: Milton Roy Spectrophotometer 200 

Initial Calibration 
The instrument was properly calibrated. 

Calibration Verification Information 
All calibration verification standards were withln the required limits . 

Qualitv Control (Qe) Information: 

Blank Acceptance 
The method and calibration blanks associated with this data were within the required acceptance 

. limits. 

Laboratory Control Sample Recovery 
The recovery for the laboratory control sample was within the required acceptance limits. 

Quality Control 
The following sample was designated for Quality 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 less than the Practical 
Quantitation Limit (PQL); therefore, the RPD is not applicable . 
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Tecbnicallnformation: 

GEL assigns holding times based on the date and time of sample collection. Those holding times 
expressed in hours are calculated in the AlphaLimS system by hours. Those holding times 
expressed as days expire at midnight aD the day of expiration. 

Holding Times 
All samples from this sample group were analyzed within the required holding time for this 
method. . 

Preparation! Analytical Method Verification 
. All procedures were performed as stated in the SOP. 

Sample Dilutions 
No samples in this sample group required dilutions. 

MlsceUaneous Information: 

Nonconformance Reports 
No Nonconformance Reports (NCR) were required for any of the samples in this sample grouP. 
for this analysis . 

Certification Statement 

* Where the analytical method has been performed under NELAP certification, the an·alysis 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 validato!. 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 validator verified the information presented in this case narrative: 

~'-, ., , 
Reviewer:_--"",,"=\':::"_-"",·~-:::-_~_·_·-r,/_·i_",==-=-....;;; ....... __ Date: ___ --I.I";C ,...h.,.,If.'! ""'..,' L.-_____ _ 

-. • .) 1 I 
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Method! Analysis Information 

General Chemistry Narrative 
Sandia National Labs (SNLS) 

SnG 67794·1 

Procedure: Hexavalent Chromium 

Analytical Method: SW8467196A 

Analytical Batch Number: 204193 

Sample Analysis 

The following samples were analyzed using the analytical protocol as established in SW846 
7196A: .. . 

SampleID ClientID 

67798009 059926-006 

1200307123 MB for batch 204193 

1200307124 DUP of 67608009 

1200307125 PS of 67608009 

1200307126 LCS for batch 204193 

SOP Reference 

Procedure(s} for preparation, analysis and reporting 9f analytical data are controlled by General 
Engineering Laboratories, Inc. as Standard Operating Procedure(s) (SOP). The data discussed in 
this narrative has been analyzed in accordance with GL-GC-&-044 REVA. 

Preparation/Analytical 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 Information" section. 
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Calibration Information: 

The instrument used in this analysis was the following: Milton Roy Spectrophotometer 200 

Initial Calibration 
The instrument was properly caIibrated. . 

Calibration Verification Information 
All calibration verification standards were within the required limits. 

Quality Control (QC) Information:. 

Blank Acceptance . 
The method and calibration blanks associated with this data were within the required acceptance 
limits. . . 

Laboratory Control Sample Recovery 
The recovery for the laboratory control sample was within the required acceptance limits. 

Quality Contro1 
SNlS sample 67608009 was designated for Quality' Control . 

Sample Spike Recovery . 
The spike recovery for this sample set was within the required· acceptance limitS. 

Sample Duplicate Acceptance . . 
. The Relative Percent Difference between the sample and duplicate for this SDG was within the 

required acceptance limits. 

Technical Information: 

GEL assigns holding times based on the date arid time of sample collection. Those holding times 
expressed in hours are calculated in the AlphaUms system by hours. Those holding times 
expressed as days expire at midnight on the day of expiration.. . 

Holding Times 
. The samples from this sample group were received by the lab outside of the method specified 

holding time. The samples were analyzed on the day they were received. . 

Preparation! Analytical Method· Verification 
. All procedures were perfoIDled as stated in the SOP. 

Sample Dilutions 
No samples in this sample group required dilutions. 
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Miscelianeous Information: 

Nonconformance Reports 
Nonconformance 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 Comments 
Sample 67798009 was analyzed before being logged in to LIM:S. Therefore, the sample could 
not be scanned to custody prior to analysis . 
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• Method/Analysis Information 

• 

Procedure: 

Amilytical Method: 

Prep Method: 

Total Cyanide 

SW846 9012A' 

SW846 9010B Prep 

Analytical Batch Number: . 2059~1 

Prep Batch Number: 205980 

Sample Analysis 

The following samples were analyied usmg the analytical protocol as established in EPA 335.3: 

SampleID CJientID 

67798008 059926-005 

. 1200311080 MB for batch 205981 

1200311081 LCS f(n bawh 205981 

1200311082 DUP of 67798008 

1200311083 MS of 67798008 

1200311474 LCSD f(n batCh 205980 

SOP Reference 

. Procedure(s) for preparation, analysis and reporting of analytical data are controlled by General 
Engineering Laboratories, Inc. as Standard Operating Procedure(s) (SOP). The data discussed in 
this narrative has been analyzed in accordance with GL-GC-E-095 Rev. l. 

Preparation/Analytical Method Verification 

The SOP stated above has been prepared based on technical research and testing conducted by 
General Engineering Labora.tories. Inc. and with ~dance frOID the regulatory documents listed 
in this "Method/Analysis Information" section. . 

n" " 
C9¥ .. !~.ii.tion Information: 

U "i • 

The instrument used in this analysis was the following: Lachat QuickChem FlA+ 
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•• Initial Cabo ration 
The instrument w.as properly calibrated. 

Calibration Verification Information 
All calibration verification standards were within the required limits. 

Ouality Control fOe) Infonnation: 

Blank Acceptance . 
The method and calibration blanks associated with this data were within the required acceptance 
limits. . . 

Laboratory Control Sample Recovery 
The recovery for the la!>Qratory control sample was within the required acceptance limits . 

. LCS Duplicate.Reeovery 
The LCS Duplicate recovery was within the required acceptance limits. 

LCS Duplicate RPD 
The Relative PerCent Difference between the LCS and LCS Duplicate was within the required 
acceptance limits. 

Quality Control 
Samples 67798008 was designated for Quality Control. 

Sample Spike Recovery 
The spike recovery for this sample set was within the required acceptance limits. 

Sample Duplicate Acceptance 
The values for the salnpJe and duplicate for this sample group are less than the Practical 
Quantitation Limit (PQL); therefore, the RPD is not applicable. . 

Technical Infol'[~l.ation: 

GEL assigns hQ1'1 :ng times based on the date and time of sample collection. Those holding times 
expressed in hoUrs are calculated in the AlphaLims system hy hours. Those holding times 
expressed as days eX.I?ire at midnight on the day of expiration. 

Holding Tbnes 
All samples from this sample group were analyzed w1thin the required holding time for this 
method. . 

Preparation/Analytical Method Verification 
All IJfocedures were performed as stated in the SOP. 
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Sample Dilutions 
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 
for this analysis. 

Certification Statement 

.. Where the analyticalmetbod has been performed under NELAP certification, the analysis has 
met all of the requirements of the NELAC standard unless otherwise noted in the analytical case 
.nattative. . ' 

Reyiew Validation: 

GEL req'uiresall analytical data to be verified by a qualified data validatOt. 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 valida tor verified the information presented in this ease narrative: 

Reviewer: G2 :1:-::) Date:,--~/~o/~{V~~~-----------
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QCSumman 
RellOrt Date: October 18, 2002 

01 ... 1, Sandia National Laboratories Page lof 2 
MS-07S6 
P.O. Box 5800 
Albuquerque, New Mexico 

Contact. Pam"'" M. PDissaDt 

Workonlcr. 67794 

l'BmlIIlIme ~OM SamEle 0uaI QC Units RPD% .. )¢C%.:.· .~. Anlst Dat. Tim. 

Rapid fl." Amalj'SIB F .... ra1 
allCh 105123 

QCI200309256 67601015 DUP 
Cyanido, TDllII U NO U' NO mg/kg N/A (+/-0.250) AO}, 10102102 12:36 

. QC 1200309:iSi 67601016 DUP 
Cyanide, ToW U NO U ND ~ N/A (+/-0.250) 10102102 12:38 

QCI200309261 L(:S 
CYllllidc, ToW 277 252 mg/lcg 91 (62%-138%) 10I02I02 12:34 

QCI200309255 MB 
Cyanide, ToW U NO mg/kg 10102102 13:51 

QC121lO3og238 67601015 MS 
Cyanide, Total 5.00 U NO 5.26 mglkg lOS {55%·145% ) 10/02102 12:36 

QCI200309259 67601016 M.S 
Cyanide, Tora! 4.55 U NO 4.49 mglkg 98 (55%·145%) LOf02lO2 12:39 
BIIIt~ 206136 

QC1200311351 ·677941lZ2 DUP 

• Cyanide, Total BU NO BU ND mglk.:: N/A (+/-0.227) ADF 10108/02 10:39 
QCI2l10311367 LCS 

Cyanide, Total 277 B 264 mg/lcg 96 (62%·138%) 10108102 10:35 
QCI200311:749 MD 

Cyanide, ToW I 0.0883 mg/lcg 10108102 10:31 
QCI200311352 677941lZ2 M.S 

Cyanide, Total S.OO BU ND B 4.60 mgik;; 92 (55%·145%) 10108102 10:40 
Sp __ AnIIysIs Federal 

BldlCb 205618 

QCI200J1024ll 57601013 PUP 
Hexavalont Chromium U ND U . ND mg/lcg N/A (+1·0.0995) BEn 1011110209:00 

QCI200310249 6760ID23 DUP 
Heuvalent ChromiUm U NO' V NO mglkB N/A (+1-0.0985) 

QCI200~I0252 LCS 
Hexavlllcnt Chromium 0.985 0.9S6 mglkg 97 (72%-121%) 

. QCI200310241 ·MS 
Hexavalent Chn>mium V ND mglkg 

. QCI200310ZS0 57601013 M.S 
Hexavalent Chromium . 0.993 U ND 0.665 mglkg 63 (49%-130%) 

QCt200ll0zsi 67601023 MS 
Hex.vaIem Chromium 0.993 U ND 0.715 mglkg 71 (49%·130%) 
BateD 205620 

QCt200310254 677lI4013 DU? 
H ... vnh:nt Chromium U 1'<1) U ND m~ N/A (+1-0.0993) BEn- t 0111/0209:30 

QC120D3tlr'..l6 LCS 
He.avalent Chromium 0.998 1.00 . mgfk8 lOa (72%-121%) 

QCI2003 10253 .:vIB 
H ••• val""t Chromium U ND mgJlcg 

QCl2003102S$ 57794Il13 MS 
Hex.valent Cbromi urn 0.985 U NO 0.936 mglkg 95 (49%·130%) 

e 
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QCSummary 
Workorder; 67794 Page 20f Z 

_'U=DIts=--,RP=D:,%"",-_RE=",C,-,%::.., .. ~~,; Ants=:.:.I_-,D",a==t",e_Ti.oc·",m.:.:e,-Pannoame NOM Sample Qual, -- - QC 

Notes: 
RER is colcul~ ~t the 9S% conf"Jde..:.IC'I,,1 (2-siglna). 
The Qualifiers in this topOrt ate detlned as fullows: 

• 
•• 
B 

H 

J 
I' 
U 

X 

X 
X 

Recovery or %RPD JioIwitbin aCetplnnee limits and/or spike Ull\OIInt no( COmpatible with !he sample or the duplicate RPP's are nOl applicable.where ~ 

Indicate. analyte is a surrogalt compound . 

The analytc was found in the blank' above lb. _!foeti •• MDL. 

Holding time ivas ~d 

Estimnted value, the an.lyle conctntration fell abcvt .the effective MDL and below ihe effecIive PQL 

The response beween tht conlinnalien column and the prirIwy col~mn i. >40%0 

The onalyte was analyzed f", but not detected below this concenQ"~tion.· For Organic ODd Inorganio nnruYle. the r .. ull is leSS Ihan the eflective MOL. I 

Presumptive evidence Ih:Il the analy., is not pre .. n~ P1case see nmative for further infQnnalion. 

Presumptive cvldenee \bat the ana!ytc is not pr.sent. PIOB$o;oo narralive fOr forthe, inIromation. 

Uno.min idcnliftcation for gmnma specuosoopy, 

NlA Indicot •• that spike recovery limits do "01 apply wben .ample concentrotlon exceeds spike COlIC. by·a Facror of 4 or morc. 
A The Relative Percenl Difference (RPD) ob .. ined from lb. sample duplicate (DUP) is evaluated against the llCcepteoce criteria when tho sample is greater than 

liv. times (5X) the conlTtlctTOquired rlelCCtiou limit (RL). In case. where either the sample or duplicalc value is les. thon SX the RL. a ooolrollimit of -+I-
the RL is II$Cd to evaluate the DUP ce.ult. 
Fer PS, PSD. and SDlLT results. the values listed are the measored amounts, notfiaai concentrations.: 

Where the analytical mclbod has been performed under NELAP certification, the analysis has met all of Ibe 
requirements of the NELAC standard unless qualiDed on the QC Summary . 
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QCSummary 
&!Iorl Date: Octolou ~. 1062 cu ... t: s-lia Natloaal Lab<InloritJ: PagoloU 

MS.0756 
P.O.lloxSSOO 
Albuq-'1ue, Ne1I' Mcxko 

CODta¢ P:Pa.M. ....... 

Warbrden 677!1S 

Parm:camo NOM SulE!- 2..-J 2~ U/lIi$ lU'D'l!. REC," RaIlE .ulst Date r ..... 
bplc!:rwr .......,... Fe4trol 
B*h 2OS9Sl . 

QCl:lOO3lllJS2 eI79300i DUP 
Cyanide. ToW U "''0 U ND mgIL. NlA ( .... ..o.O~ ADF IDlO41Ol10:'2 

QC12003ll08l _ LCS 
Cyanide. Total ().O30 0.0483 mgiL 97 . 11>I04I0210;48 

QCl200311474 Lest> 
Cyuido. Total O.osO O.OS06 mg.IL 5 101 10(04/02 10:49 

QC!2003IlOW MIl 
Cyauide. Talal U %'o'D mgIL 10I04I0210:41 

QCI21l1l311083 6'l'mOO8 MS 
Cyoaide. Total 0.100 U ND 0.100 mgIL.' 100 IIl1D4102 10:;6 
spoctrw_ ADa\yIIo l'edtnI 
hell - 204193 

QC1200307174 6761leOO9 DOP 
Houveleat Cbrcmi1llll HU ND HU ND nIi<'L NJA (·+-/·0.Q10) VHI· 09!l6102 14:20 

QC1:tOCOO7126 LCS 
Heuv>lellt Cbromiom 0.100 0.099 mgIL 99 

QCllOO307l23 lola 
Iku.alcllt Cbrolllimn U Nt! m:fL 

QCl2OO307US 6160800S PS 
Hcu.al""t Chrowium 0.100 HU NO H 0.093 ltI8fl.. 93 

Note .. 
RER is c:alaJIlltcd .t~95" tOIIIidcucelevol (2.-sigmo). 
The Quallii ... lb lhls uport II. dofuled as f<illows: 

• 
•• 

RocoyOlY or %1U'D not withio. :."optaneelimits :mdlor Spike amount DOt compatible with 0.. ..... pl. or th. duplicate RPl)'8 are nol appllcobl .... her. ~ 

IDdicat.e3 moly" is a swrogale C<lIIIp01IDd. 
B 

H 

I 

P 

U 

X 

X 
x: 

Th .... a1yk: ...... fOUDd in 1h<> blank above Ibooft'ecdvo MJ)L' 

Holding tim. WIS oxccedocI 

Estimated value, the ""alyto concontratiC>1l fell above the efi..uve MDL and btlO'.D the <f{""""" PQL 
Tho response bol-..= tho etmfumabOll column oad tho pdmary 0011lmn II >4O'lIoD . 

The _lyle was aoalY%2d icr but no< deteOled below thi< COO"""tratiOD. For Otganic and ln~c aoalytes the result u less IblID the cffcccive -)IDL. 1 

Presumptive evid<=.lbat th. aualyte iSIl« preseoL Please see DOIIIlivc iiJr t'urtht:r iDfom>2lion. 

fusumptivc .I'idcnc:.!bill the aoaIyrcls not prescot P1eue sec oaxnlivc far t'untcr infromadon. 

Uncertaio idcntificalion fur pouna spectroscopy • 

1 

' .. 
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QCSununary 
Workorder: ~ I'qe lot 1 

p-.- NOM Sample Oua! Qt UDils RPD~ REC% RaDge AIlIst Date n-
'/lI A indicates lIt.t spike re<avery !imiIs do DOt apply when sample """.entnlloD exceed! spIb tODC. by ~ fac\or ot 4 CIt more. 
• The Relative f=t Diff= (RPD) ohtaiJlod from !he sample duplicMl: (DUP) is eval ... t.ocI aaoiAst the a=ccpICIlCe ait.eri. wile. lI1e ....,91. j, erealel'tIl ... 

five times (5X) 1b< c_ require<! dcteeIion limit (RL). In c .... wheM cithor tbt .ample or dupllCile w1uc is kA IbM! 5X lb. RJ... .. oontrollimil of +/. 
tI>. lU. II aseC tr1 n.1l< tho DUP "'1Ii~ . 
Fot FS, PSD. and SOILT r..wts. tho values Ijotcd lie Ibe measmod :uoowllS, DOl &11 C01IOeIlInIi-. 

Wh_ the analytical method has been pedormed nnder N.ELAP certification, the analysis has met all of rbe 
n:qWremenls of !he NELAC staodlrcd UlIle5$ quUilied Oil the QC SIIlDIIWY-
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MetlwdlAllalym IoIormatio!! 
Batch Number: 205013 

Radioebembtry C_ Nuratlve 
Sandbl Natienl LaM (SNLS) 

Workorder 67794 

Procedure: Determination of Gross Alpha And Gross Non-Volatile Beta in Water 
Analytical Method: EPA 900.0 

SOP Referefll:l 

SampleID 
67794012 
67794013 
67794014 
67794015 
67794016 
67794017 
67794018 
67794019 
67794020 
67794021 
67794022 
1200308987 
1200308988 
1200308989 
1200308990 
1200308991 

ClleIItID 
OS9903-OO2 
059904-002 
059905-002 
059906-002 
059907-002 
059903-002 
OS99I().()(Jl 
059912..002 
059913..002 
059914-002 
05991S..oo2 
MB for batch 20S013 
OS9915-OO2(67794022DUP) 
05991 S..oo2(67794022MS) 
OS991S..oo2(67794022MSD) 
LCS for batch 205013 

Procedure for preparation, analysi.$ and reporting of analytical data arc COD1rOUcd by General EngineerIng 
Laboratories, Inc. as Standard Operating Procedure (SOP). The data discussed in this narrative bas been maJyzed in 
accordance with GL-RAD-A..oo1 RBV.6. 

CllIbrttion IDfonpatJon1 

Calibration InformatiDD 
All initial and continuing calibration requirements have been met The initial calibmtion was performed on June 12, 
2002. 

Staodanb Info .... atioll 
Standard solutio0(5) for these anaJyses are NlST traceable and used before the expiration dat«:,). 

Sample Ge_etry 
All counting sourees were prepared in the same geometry as the Wibration standards. 

OAAUty Control roc) IlIfonpatlgD: 

Blallk (.ro ..... de. 
The blank volume is representative of the sample volume(s) in this batch. 

Designate. QC 
The following sample was used for QC: 67794022. 
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aow.cTJ- . 
AllIMIpIc pRlC4Iduma fw dUa WIlple set w= performed wilhiD the required iInldini time. 

Prepamtoalarm..1ln 
All prcpaI81ioft cri1cria U"O beell met fgr !hac I:/IIIyJeI. 

s.mp1e~ 
NoDe of the IIIIIpieI m un. SIII1ple set toqIind RJINP Dr -'>'* 
er- AIpbI/BetIIl'npooratielt JarenudIIa 
lf1&h ~ lilt CCJIIIcIIt In owporalCd SIIItIpIea CIII_1be .~ _10 fIucIDeto due 10 mDillla 
1bsorpIiolt. To miIIimize this illlafaCbCAl, the II1II," COIWtll" titl,JJcIcs by IaIin& 1IIe NJIIple andcr • DIllIe 
1UItiJ. dull Ad color is obIalned. The ccmvenioIIlo !IXi4eI ~ t.c ... wcilht __ 1baI JIIIlPfJE 
aipIIa/bcIa efficiencies 1ft: usi&JlC(l for each ump/e. VoJatile radioIIorqJcs of carboD, h)'lbvpa,1alIme1i'am, 
polOllium and c:uium lDay be Iott durIns 1IIIIIP1e hatina. apccially 10 • dull ftJd heat. FDI'!his saaple lOt, !be 
JIfOPI'I'Cd pIaachot - C01lIItud fix .,..nmy before beiDa n.med. ~ flaming. !be p1mchat wu QO\II\IH lbr 
sJpha activity. This seqw:aco CMlSC$1boI alpha COUDl nm dIJa 10 .-dowr1bol bcItlI COUIIt l1IIIdata iD AlpIIal.imJ, 
lbereforc caly the IIp/Ia COl/IIt da~ wIIl.appear 011 III. isWrummd nIIIloJ. 

M!art!Iep= laf9rt!tt!n: 

NCRn.-tdw 
No NCR. _.CIIII3IecI ror1be prqIlr'&tIoa or aII8lysia oftbilllll!ple lilt. 

0pJI ............. 

MamIaJ quali6n_...it ROqlIlrod. 

c.rttRgtipp S .... t 
Where the aoaIytiW melhod bas ken pelfOl'1llCdlllJdtrNBLAP mtifu:atim.the aaJyaia flu IIIIIt aU oflbe 
~II oflbe NELAC I1andIrd lIIIlcn otbcrwUc DOled ill tbemolJtjcalcuc nmative. 

Remw Vtll4atlM; 
GEL JeqUirr:s all anaI)'tkal data ID be Y1Irifiod by • qualified dati vaJidator. In addltioa, all daIII deslpdcCI for CLP 
or a.P·lib packaai:n& will RQli,yo.1hiRl IC\'CI vaJidatioo upon COIIII'1oIicm of die da1a pacbp. 
n. foD .... bi uta v.lUIator .. oriIIcd die ..,."..doo ,......,...ID II1II_ .. f'I'IIttn: 

RevIewer: Vo..R o.VL ~ De.t.ctn Da1.; /0 f 1'(' 0"2. 
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MetbodlAnalysIJ IgfonnatioJl 
Batch Nwnber. 204950 

IbdioehemJdry Case Narrative 
SIoudia Nadon" Labs (SNLS) 

SOO "19.M 

Procedure: Detennination of Gross Alpha And Gross Non-Volatile Beta in Water 
Analytical Method: EPA 900.0 

SOP RefereDc:e 

SamplcID 
67798011 
1200308804 
1200308805 
1200308806 
1200308807 
1200308808 

CHelltID 
OS9926-008 
MB for batch 204950 
OS9826-008(67169011Dup) 
OS9826-008(6716901IMS) 
OS9826-008(67169011MSD) 
LCS for batch 204950 

~EViSE~ 

Procedure(s) for preparation. analysis and reporting of analytical data are controlled by General Engineering 
Laboratories. Inc. as Standard Operating Procedure(s) (SOP). The data discussed in this narrative has been analyzed 
in accordance with GL-RAD-A-OOl REV.6. 

CaHbntion bronn'dol; 

C.Ubr.tion IIlronnatiou 
All initial and continuing calibration requirements have been IDCt. The initial calibration was perfonned on 
June 12, 2002. 

StandardslnformatioD 
Standard solution(s) for these analyses are NlST traceable and used before the expiration date(s). 

Sample Geometrr 
All COUIlting sources were prepared in the same geometry as the calibration standards. 

QUIUty Control (QC) Inform!!tfopj 

BlaDk Infomathlu 
The blank volume is representative of the S8I1lPIe volumc(s) in thi& batch. 

Designated QC 
The following sample was used for QC: 671690/1. The QC sample is ftom SNLS worlc order 67169. 

QC Information 
All of the QC samples met the required acceptance limits. 

HoJdi:ng Time 
All sample procedures for this sample set were perfonned within the required holding time. 

PTeparatiADJnformadoD 
All preparation criteria have been met for these analyses. 

S.mple Re-prepm-nalywll 
None of the samples in this sample set required reprep or teall8lysis. 
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G11*AIpbaIBcta PnpuatiOD 1Df.....u.. 
High hygroseopl~ salt content in CVfi.JOnled aamplcl can cuao the sample mass to fluctuate due to moiJmre 
absorptillll. To miaimi,utW" i!!fM<,;e-. the ..tIS IIR converted to oxidca by beatiDs the IIIJIlIIIe uader. 0_ 
UIIIiI • ~ ~1 color if~.pji~ {rfl,!J COIIvenion to oxides sIJIbllizes thc sample weight md CJLIUreS that proper 
al~~~.ciellCics'." Ik-ig'noo!~or cacb sample. Volatile ndloisolopcs of CIIbon, hydropn, tedJnelilJlll, 
poloni~liiW; caium may be lost during sample beating, especially to a dull red beat. For dIiI Ample -.1110 
prepared P~3'iIct was counted for \(Ua IICIivity before being tJamed. Aftm" flaming, tbc planchet W811 cOUllfed for 
IIpha activity. This sequence M~ the alpha COd nm data to DC:Ord over the beta count l'1ID data in A\phILims. 
therefore only the alpha ~O\lllt data ilill appear on the iaslrumcDlnmlo .. 

NCR D""n_taUoD 
No Ni:;Jt.'s \VCR jCneralod fot the preparatlOJl or analysis of dIis IIaIIIple set. 

J:lPitedoD S'Pfr=pt 
~W~ Ihe amd~' cal method has beeII pafOl'lllCd under NELAP ccnificadon. the IIIIIlyIia hili met .u of Ibc 
i!' qulramenll ~itl,~ NEUe standard IlIIlcu OIbcrwiIC notod in tile analytical cue aamlivc. 

Bul(j!!' Y.Met!smi 
Gm.~cquircB .u ana1ytica1 data to be verified by a qualified data validator. In addllioo,.u d$ designated for CLP 
or CLP.\ike packaging will receive I third levd validadOD upon complctiDD. of the datil pBIlkaae. 
ne (ililowbla data 'r8Idatw"eriW the"'l'IMtIoa pl. ' .... ill tIIIII_ DunCins 

Rewle .... : k..~ Date: IZ--Oc...-#'2.tn1-
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. . .. ' 
G~NE~ENGlNEERlNG LABORATORIES 

CJi"'t: SaDdll :NatIanaIJ,.Qoral9riu 
M$.875f 
P.O."" sue 
AlIt\MJ ........ New Mexic • 

. ~_:.' 'amola ilf.l'lllu •• t 

w~ '~794 

Meeting tptiay'.r Metis with 1I Yi.rIon for tomorrow: '.: 
. l' 

QCSummary 

NOM . QC Vnlt. pIt 
~So". 
Boldt . . lO43 \.4 

RoportJ)ate, OdoHr 11,2G9l 
Pale lor 2 

QCI100W1411 67794012 DUP 
MolsImc l.17 3.s0 pcm:nl' .39' '(\)%-24%) AWB 0!Nl.7102 11:42 

QCllOO3asg~' NI! 
Alpha 

, . 

QCl~ 611941122 tdSD 
Alpha 

:', . 

U""CIt: • 
'TPU: 

Uncert:. 
TPU: 

9.89. 
Uacen: 

nu,· 
39.7 
UnccJI: 

'l?U; 

Uneen: 
'IPU: 

84.5 
Uncert: 

T1'U: 
339 
~ert: 

TiU: 

9'H 
UIICCIt 
, riu; 

393 
UIlGert: 

TPu: 

'12.3 
.. '.3.06 

3.30 
18.41 

+/·1.38 
1.40 

12.3 
-tI-3..06 

3.341 
18.0 

+/·138 
1.40 

12.3 
-tI·3:06 

3.30 
111.0 

+1-1.38 
1.40 

U 

V 

11.1 
-#oZ.?1 

2.80 
18.6 

""·1.40 
lAS 

11.2 
+/.1.77 

2.04 
46.2' 

-tI-2.sS 
~.69 

0.0348 
.. f-O.0996 

oJl991 
0.126 

+/·0.0816 
0.0876 

83.6 .. 
+/.17.8 

19.4 
3Ui 

+1-19.3 
. 20.0 

105 
+1.22.S . 

26.1 
381' 

+/·22.3 
ZU 

pCjIg 0.190 (0%-20%) 

pClIe 0.243 (0""'20%) 

pCjIg m (7S%-12S'I.) 

J>CO'g 117 (75%-125%) 

pCilg 

pC1fs 

pCiIg 84" (75%-\25%) 

pCilg. 91 . (7W .. Il,") 

pCils 94 

pCilg 9~ 

PO B01l3011Z' OUirleslon. SC 294-11' 2040 Savase Road • 29407 .. 

(843) SS6-117l'Fax (843)166-1113 

o - ... koeyoicII~. , . -. -

JSI 1<W I 6iD2 01:36 

11ll16lO:l: 19:13 

101161112 01:36 

\()i·I6I02 18:33 
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.. . . . 
·(.7ENERAL ENGINEERING LABORAtORIES· . 

.. Meeline lodDy ~ rwtU With 4 y/lk,/I for IoIIIoJ1Olll 

. QC Summary: 

~rum~.~.~mo~~ ____________ ~N~O~M~ ____ ~SMn~p~.~Q!~~~ __ ~9C~ __ ~U~~b~RER~~.~RL~~~V.~, __ ~Ra~~u ~ 
Notes: • . . 
The Quotilias i'lth;' xeport ~.dofmai as foDtlWa: 

•. kttoviiy or %RPD '!Ol willili. ~"'limilu.<vor spi!« "",...,t not compatible with the: aIIIl'~ or the dllplioafl: RPD's art net ",p1lcah1o wllore' 
the ocru:.cllllllioo r.lI, bdow tbc c.IrccIIvol'QL. . 

.... Indic.c.;s~is .. ""'pIc~· 
B' Tbt ... ~)'Ic _lOuod lit thc blulk ahcwclbcdf.t:tivc MDL. 
H. /IGIdlas time was ClO:CC4Iid 
J Eot;xnaIed·.OIioc, tbe -tyte~!Do. Cell a/Jovc dK tI&x:IM MDt. a4l>clow tbcclf<cti .. fQL . 
p n..~spoDJO ~!be ....nnnalioo.cuI;..ODdIh.~a..at)'coIumn 1$..40~ 
U Tho _I,.. ...... anolyndha.tU9t~bdowihU~(ID. l'orOtpmcud lDorpDic aaalylcsthc....:.ll is loss Ibm thecffectnoldDl-. 

For ddioe:bemical .. al)'lOS tho rcsuItls Ie:ss thank D«iIIioiI Level . 
X· ~v •• Yi<!cacc thllh.aoaIyIooisftDl~ !'1 ___ lIve for/Urdl.1DlbrmaIlon. 
X' l'rmInpIlvo<Mcleoce thillh.onaIytcis"".pres ..... :P]QSe __ ti-etor IIlIIbIr iRIiomaIioo. 

X UnurW'ni<!enIi! ....... rUrprlllll .. pC.-..py. 

. • NI A indi ... ~·~t.pike .. ~ 1;;"1 .. do "'" '~PlY wi,.". sompIo ...... !ration oxooods ,pike CGIlG. II)' • c..wr of 4 or mare. 
A The Jll:liIM Pa=t Difr., .... (lU'D) oibtoiDed fr=1he SU7J!lc dupli .... (DUP) is <"";uted apinn thc accepta>cc crilCria wb&:albo _lcis.,.,...._ fivetn- (SX)thc_t~cIcI«:tioa limit (RL).In ..... wbcrc eitbcllbo sampl.",dlIpliclte vol ... i • 

. leu !hall $X tbc n,. _I limit or +/. tU RL is usecllo IMIuaIo !be llUP JtS1Il.' • 
for PS,l'SD, mel SDIL T fC$\Ib, lbe .. loesliotodarc tbenasured _ ... ·aotfiMl_Dto1iotts. 

Where !be an.aJyiical metho<t h~ been'pctfom1ed undu NELAP o:crtlfi~on, tho: 0DaIy1i. haa met ~ of the 
requircmonts ofthc NELACSbIJidard omJcss qualifiedOll1be QC~. 

, . 

POBox 30712 • Otarlestoll, SC 29417 '2MO Savage lloId • 29407 

(~3) Sl6-8l71 'Fax (843) 766-1118 

·O_ .. ~,,-· . 
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~fNC;I, 

In' GENERAL ENGINEEIDNG LABORATORIES 
... - rJ M"ring loday:r"ee43 with g vislO1lfor tomorrow. 
~ ~ o ~ 

~-1)"o .. \t":l· 

QCSulDD1m ReDOI't Dod.: Oelober l2, 200l 
ClionI , SuIlD Notiooool Laboratories hcehf2 

MS-fP56 
P.o. IIOlf 5Il0l 
AlInIquerqqe, N ... Maleo 

eo.lad: PamcbM.~ 

WorkDnJer: li77J1 

Parmn.fl.me NOM Suo!!I. Q!!!l 2£ Ualls RER REC% RAD!! AnIst Date Tlme 

Jl .. G ........ 
BIll:. 2II4?SO 

QCI2OII30d0S 671690.11 DUI' 
AIph. U ~.2!I3 U ~SS2 pCi.IL 0.3119 A (+/-I.IlO)H:OSl 10I0&I02 05:44-

Uno:crt: +I'().3J3 +/.0.403 
'Il'U: 0.334 OA03 

Beta U -0.0536 U o.rm pCiIL 0.188 A (+I·LOO) 
U",*" +1-0341 +I-D.3S4 

TPU: Q.3.41. 0.3~4 

QCI2()03Il18C1 LCs 
Alpha lI.59 10.9 pCiIL 110 (1S'l>-J2S\t.) 101D71Q2 21:03 

Uncert: +1-] .• 84 
TPU: 2.18 

BetA 39.7 44.1 pCiIL III (7S~!2S'I) 

u= +1-2.45 
UtI: 2.52 

QC\2C10308t04 r.m 
AI,pho U 0.0431 pCiiL JO/08iOl 05:44-

UQcat: +I~.D74S 

'Il't1: 0.0146 
Bela U O.J26 pCiIL 

Uncon: +1-0.162 
T.Ptl: 0.161 

QC12OOlO8906 671$11 IllS 
Alpha 49.4 U -0.293 56.9 pCi,L 116 (7.5'11>.125%) 10/07/0221:03 

Uncen: +1-11.333 .... -9.21 
TPU, 0.334' . 12.1 

BetA 199 u· -0.0536 227 pCi/L 114 (7S90-12S'lIo) 
Uncort: .... .().341 . +1-12.3 

TPU: 0.341 12.4 
QC12OOlO8807 6'11$11 MSD 

Alph, 49.4 U ~.293 jS.3 pCi/L • 113 (7S%-I2S%) 
Uncen; +1-0.333 +PJ.6T 

TPU: 0.334 11.9 
Beta 1\19 0 ·o.oS36 214 pCIJL 1011 0'''-1259&) 

U.cen: +1-0.341 +/-12.3 
TPlI: 0.341 12.9 

Note>: 
'I'h<; QIlalili ... ill thlS.1 ate deliGed IS Ionaws: 

Rooovery or '!I;RPD not within accepunce Jimill ..,d/.,.. spw. ....,..,t no! compatibl. wilb Ibe sornplc oc Ih~ dupljca/e R.PD·s .... DOt applicable "herB 
the """"eolratiQn faU$ below !he dfecli"" PQL. : 

.. lndioot .. JDBI,.m is a """'Plio compollDd. 
B The analyro was foond in !be blank abo¥e the effective MDL. 

POBox 30712' Charleston, SC 294l7' 2040 Savage Rood' 29407 
. (843) 556-l!171 • Fax (843) 766-1118 . 
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GENERAL ENGINEERING LABORATORIES . 
. Meeting totIay~ n,eds",lIh a ~isl()/Ifor to#!'OT7rIW. 

QCSummary . ·w.--.. 47798 p ... 201':1 

Pano, • .,.. NOM QC '1i~ls REX 
H HoJdiag limo w ... c:<teCIIIod 

li$IinIated nl ....... uol)lllo _tnatioo fel' ~ tile effectiv. MDL 0J>d bdaw die effective PQL 
P Therospcnse between th. conrll1hiltion column alld.thoprimary column is >4O%D 
U The ..... yte was analyzed f .. but Det det<cl<d below !hi. CQllCelluaIioD. J'I>r Orpnic:: and Inorganic .... Y' .. lb ...... 11 is I ... tbao the cffactive MDI.. 

f",ndiocbmlica!ltIIlyta!bo .... wt "leu 1baDd>e llecisianLcYel : 
X Pre .. mptive evidoucc tlw !be amly,. i. DOl preseIIL PIeue ... DaI'IIive for fwt/Jer WonaoriIllL 
X Preowuptive cvidoD.ec dial lb. iIIlaIyIc i. 101 pmeoI. "-.... .,...; ... for fIIrdIet iIIfiomadcD. 
X u.~ ideatltlcalioD for piI1RII c;pecIIoSCQpy. 

NlA ladioalellbatspil;.~ 1imi<s do _OIJPIywlJonsampt._ .... tion"""O'.pib:<lIlIICo '1>7'- ci4or_ • 
• 'Ibc Reladvc PaCeDj 1:*... .-1 ,.nec (Rl'D) olulliucd rrlXll Ibe sampIc dupli<.>. .. (DUP) is cvaluarod IpiaSCtb. """"I"C- o;rlJcrla w.ben dJI: 
sample is ..... lUdI~' ; J!.;"" tinlelI (SX)tIIe COOIrOCI1OqIIir<d cIoroctloa limit (RL). IDo"," ........ e!W the samplo"Clmp\IcA ..... allIO is . 
I_Ibm 5X .... RL,' "",,) oIllJllit or +/. !be RL \a usodlO ........ Ihe J)UP rasulL . 
For i'S,PSD. and SBJ.t,Toj.;n)IS. d>e yalucslisceel are !he _eel _II, !lOt fillal_ntious.. . 

~ the anaIylicat melhod has been pedonned lIIIde.r NELAl' ~ the analysis tias met III of the 
IegulIemeulS of the NELAC standani lIDless quallr!ed onlbe QC SIIIDIIII()'. 

POBox 30712· Charbton, SC 29417 • 2040 Savage Road· 29407 
(843) 556-8171- Fax (843) 166·1178. 

·0 _ ... Rooyded ~ 
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************************************************************************ 
Sandia National Laboratories * 

. Radiation Protection Sample Diagnostics Program * 
'. 9/26/02 9:57:52 AM . * 

: Ana:::::*:::** * ****** ***~* *** */: ~/:~**:::::::: *:::*** * * ** ** J :i::-******: 
r***********************~**f~~~***************** **********~********** 
~ustomer SANDERS M (6135) 
~ustomer Sample ID 059903-003 . 
~ab SampleID 20134201 

Sample Description 
Sample Quantity 
Sample Date/Time 
.~cquire Start Date/Time 
)etector Name 
81apsed Live/Real Time 

Comments: 

6710/1034-SP1-BHl-14-S 
884.000 gram 

9/19/02 11:25:00 AM 
9/26/02 8:17:38 AM 
LAB 0 1 

6000 / 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCijgram 

------- --- - ------- ---------- -----------
U-238 Not Detected --------- 4.26E-OOl 
RA-226 1.17E+00O 4 . 46E-00l 6.32E-00l 

14 .5.20E-OOl B.OBE-002 4.61E-002 ~i 
14 4.78E-00l B.29E-002 4.95E-002 

M wi!, II! m I h-10 Not Detected --------- 7.l2E+OOO 

TH-232 3.22E-001 1.B5E-00l 1.82E-OOl 
RA-228 3.44E-OOl 1.36E-00l 1. B2E-OOl 
AC'-22B 4 . 99E-OOl 1.l6E- 001 1 . 05E-OOl 
TH-228 5.89E-00l 1.91E-001 3.60E-OOl 
RA-224 5.l7E-OOl 1.38E-001 6.63E-002 
PB-2l2 4.98E-OOl 7.60E-002 3.33E-002 
BI-2l2 1.B7E-OOl 2.l7E-OOl 3.48E-OOl 
TL-208 4.36E-00l 8.56E:"002 7.l2E-002 

U-235 Not Detected --------- 1.74E-OOl 
TH-23l Not Detected --------- 5 . 72E+OOO 
PA-23l Not Detected --------- 1. 22E+OOO 
TH-227 Not Detected --------- 2.67E-{)Ol 
RA-223 Not Detected --------- 1.42E-OOl 

. RN-219 Not Detected --------- 3.20E-00l 
PB-211 Not Detected --------- 7.30E-00l 
TL-207 Not Detected --------- 1. 32E+()Ol 

AM-24l Not Detected --------- 1. 47E-OOl 
PU-239 Not Detected --------- 3.00E+OO2 
NP-237 Not Detected --------- 1.63E+OOO 

33 Not Detected --------- ·4.79E-002 
29 Not Detected --------- 1.70E-OOl 

J 'l J ; I 
-, :, J 
J ' 



[Summary Report) - Sample 1D: 20134201 

AG-108m 
AG-llOm 
BA-133 
BE-7 
CD-lis 
CE - 139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 

1 
92 

MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NO-147 
N1-57 
RU-103 
RU-106 
8B-122 
8B-124 
8B-125 
SN-1l3 
SR-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 

1.16E-002 
Not Detected · 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1. 83E+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 

1.16E-002 

2.49E+OOO 

MDA 
(pCi/gram 

3.67E-002 
2.91E-002 
3.64E-002 
2.33E-001 
4.73E-OOl 
2.19E-002 
4.41E-002 
1.67E-001 
1.49E-001 

. 3. OSE-002 
2.12E-002 
3.21E-002 
3.86E-002 
2.38E-001 
3:84E-002 
1.83E-002 
6.28E-002 
1.70E-001 
9.47E-002 
7.9BE-002 
5.63E-002 
2.99E-002 
4.39E-002 
2.44E-002 
2.82E-001 
7.B4E-002 
3.29E-002 
1.27E+000 
4.5SE-0·02 
6.53E+001 
2.97E-{)01 
1.24E+000 
2.66E-002 
2.51E-OOl 
1.98E-OOl 
2.66E-{)02 
7.32E-002 
3.37E-002 
3.34E-002 
1.52E-001 
3.21E-00l 
3.28E-00l 
2.45E-002 
l.03E-OOl 
.5.72E-002 



*********************************** •• ************************************ , 

* Sandia National Laboratories r 
Radiation Protection Sample Diagnostics Program ~ 

9/26/02 1:19:59 PM ~ 

• . ' ~ * 
*** * * * ** * * * ***** ** ** * ** ** *** * * ****** * * ** **** * * ** **j!:;* **.* * ** ** * **.***** * ~ 

* Analyzed by: A ,,"'h,G {.~ Reviewed by: ':::'I,olrv t 
********* *************~*~~***.* ••• ** •• *** ··*·~~'~************r 
Customer : SANDERS M (6135) ! 

Customer Sample ID 059904-003 i 
Lab Sample 1D 20134202 ' 

Sample Description 6710/1034-SP1-BHl-19-S 
Sample Quantity 871.000 gram 
Sample Date/Time 9/19/02 12:00:00 PM i 
Acquire Start Date/Time 9/26/02 9:59:5B AM ! 
Detector Name LAB01 I 
Elapsed Live/RealTime 6000 / 6002 seconds 

Comments: I 
U-23S/Ra-226 peaks not resolved. Either isotope may be overestimated. i 
************* •••• * ••• ** ••••••• ** •••• * ••••• * •••••• * ••• * ••• ~*******.******* 

Nuclide Activity 
Name (pCi/gram 

------- -----------
U-238 Not Detected 
RA-226 1.24E+OOO 
PB-2l4 6.17E-00l 
BI-214 5 . 60E - 001 
PB-210 Not Detected 

TH- 232 4.43E-OOl 
RA-228 S.17E-OOl 
AC-228 Not Detected 
TH-228 3.90E-00I 
RA-224 7.30E-OOI 
PB-212 S.24E-001 
BI-212 6.0BE-00l 
TL-20B 4.4BE-OOI 

U-235 Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-2l9 Not Detected 
PB-21l Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma 
Error 

----------
---------
4.20E-001 
9.42E-002 
9.33E-002 
-- -------
2.33E- 001 
1.21E-OOI 
---------
1.71E-OOl 
1. B1E-00l 
7.95E-002 
2.44E-001 
9.21E-002 

---------
---------
---------
---------
- --------

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

------ - --
---------
------ ---
-- - ------
------ ---

MDA 
(pCi/gram 
-----------
4.2BE-OOl 
5.72E-OO.l 
S.3SE-002 
4.77E-002 
7.S7E+OOO 

1.93E-001 
1.44E-OOI 
1. 77E-OOI 
3.87E-001 
B.77E-002 
3 . 43E-002 
3.21E-OOl 
B.S3E-002 

1. 74E-OOl 
5.B4B+OOO 
1.24E+OOO 
2.70E-OOI 
1.4BB-OOl 
3.11E-00l 
7 . 0BE-00l 
1.35E+OOl 

1.49E- 00l 
3.12E+OO2 
l.64E+000 
5.l7E-002 
1.69E-OOl 

i , , 
j 

I 
I 

I 
i 

I 
! 

I 
! 
I 



[Summary Report] - Sample IO: ; 20134202 

lide 

AG-10Bm 
AG-llOm 
BA-133 
B8-7 
CO-llS 
CE-139 
CE-141 
CB-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-1SS 
FE-59 
GO-1S3 
HG-203 
1-131 e1R-192 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
00-147 
NI-57 
RU-I03 
RU-106 
SB-122 
SB-124 
SB-125 
SN-1l3 
SR-8S 
TA-1B2 
TA-IB3 
TL-201 
Y-B8 
ZN-6S 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
N,ot 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 

1.46E+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 

2.01E+000 

MDA 
(pCi/gram 

3.62E-002 
2.63E-002 
3.72E-002 
2.48E-00l 
4.86E-00l 
2.28E-002 
4.36E-002 
1. 73E-00l 
1.4BE-00l 
3.268-002 
2.20E-002 
3.13E-002 
3.BOE-002 
2.38E-001 
3.96E-002 
2.85E-002 
6.52E-002 
1.69E-001 
9.768-002 
8.068-002 
5.76E-002 
2.938-002 
4.41E-002 
2.53E-002 
2.858-001 
6.89E-002 
3.21E-002 
.1.28E+000 
4.46E-002 
7.208+001 
2.87E-001 
1.33E+000 
2.77E-002 
2.52E-00l 
2.17E-001 
2.718-002 
7.52E-002 
3.458-002 
3.23E-002 
1.598-001 
3.248-001 
3.408-001 
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: ~u. 0 .. ~ "I/1..r/tn...Reviewed by: 1.~.;-iJi~JfV * 
******************~*~*~***********************~***l'J*'************* 
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) 
059905-003 
20134203 

a03/1052-SPI-BHl-22-S 
932.000 gram 

9/19/02 3:05:00 PM 
9/26/02 11:42:16 AM 
LAB 0 1 

6000 / 6003 seconds 

U-23S/Ra~226 peaks not resolved. Either isotope may be overestimated. . . 
* ** * ** ** * * **** * ** *** * * * **** * * ***** * ****** * * ******* *** * ** 11 ** **** ******* **:* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 4.60E-001 
RA-226 1.00E+000 4.36E-00i 6.37E-001 
PB-214 6.1SE-001 9.56E-002 6.0SE-002 
B1-214 S.SSE-OOl 9 . 38E-002 5.44E-002 
PB-210 Not Detected --------- 7.96E+060 

TH-232 7.42E-00I 3.66E-001 2.49E-00I 
RA-22S 7.16E-001 1.46E-001 1.slE-00l · 
AC-228 6.74E-001 1. 37E-t;>01 1.02E-00l 
TH-22B 6.35E-001 1. 96E-00I 4.01E-OOl 
RA-224 7.S6E-001 1.S6E-OOI 6.64E-002 
PB-212 7.S7E-001 lollE-OOl 3.30E-002 
B1-212 7.9SE-001 2.92E-OOl 3.83E-001 
TL-20B 6.43E-001 1.lSE-001 B.S7E-002 

U-235 2.38E-00l 1.60E-001 1.87E-00l 
TH-231 Not- Detected --------_ . 6.29E+000 
PA-231 Not Detected --------- 1.28B+000 
TH-227 Not Detected --------- 3.03E-001 

.RA-223 Not Detected --------- 1.sSE-OOl 
RN-219 Not Detected --------- 3.42E-OOI 
PB-211 Not Detected --------- 7.76E-00l 
TL- 207 Not Detected --------- 1.46E+00l 

AM-241 Not Detected --------- 1.sSE-001 
PU-239 Not Detected --------- 3.32E+002 
NP-237 Not Detected ------ - --- 1.80E+000 
PA-233 Not Detected --------- s,09E-002 
TH-229 Not Detected --------- 1.79E-001 



(Summary Report) - Sample 

f.' Nuclide Activity 
Name (pCi/gram ) 

AG-10Bm 
AG-llOm 
SA-133 
BE-7 
CD-llS 
CE-139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-1S2 
EU-1S4 

, EU-155 
FE-59 
GD-1S3 
HG-203 
1-13'1 

•

IR-l92 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
ND-147 
NI-S7 
RU-103 
RU-106 
SB-122 
88-124 
88-125 
SN-113 
SR-85 
TA-182 
TA-1B3 
TL-201 
Y-88 
ZN-65 
ZR-95 

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 Dete'cted 

2.16E+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 

ID: : 20134203 

2-sigma 
Error 

2.91E+000 

MDA 
(pCi/gram 

3.B7E-002 
2.90E-002 
3.84E-002 
2.51E-001 
5.13E-001 
2.35E-002 
4.71E-002 
1.85E-001 
1.56E-001 
3.338-002 
2.318-002 
3.38E-002 
3.84E-002 
2.478-001 
4.10E-002 
3.03E-002 
6.86E-002 
1.81E-001 
1.05E-001 
8.90E-002 
6.13E-002 
3.q9E-002 
4.39E-002 
2.61E-002 
3.30E-001 
6.91E-002 
3.44E-002 
1.32E+000 
4.59E-002 
7.22E+001 
2.97E-001 
1.23E+000 
2.88E-002 
2.66E-001 
2.29E-001 
2.95E-002 
7.988-002 
3.638-002 
3.558-002 
1.72E-001 
3.37E-001 
3.S8E-001 
3.1BE-002 
1.17E-001 
6.50E-002 



************************************************************************* 
* Sandia National Laboratories ' * 

• 

Radiation Protection Sample Diagnostics Program * 
9/26/02 3:41:01 PM * 

****************************************************** *********** 

: Analyzed by: ~"IA.L.....a. ~ OJ/Z'11ot Reviewed' by: 
***************.::~:~Q:~*Jl******* •• ******.*.***** 
Customer SANDERS M (6135) 
Customer Sample ID 059906-003 
Lab Sample ID 20134204 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

803/1052-SP1-BHl-27- S 
B12.000 gram 

9/19/02 3:45:00 PM 
9/26/02 1:24:37 PM 
LAB 0 1 

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 --------- 4.93E-OOl 
RA-226 1.34E+000 S.34E-00l 7.68E-OOl 
PB-214 6;78E-OOl 1.04E-OOl 6.09E-002 

• BI-214 S . 6BE-001 9 . 71E-002 -S.67E-002 
PB-210 Not Detected --------- 8.SSE+OOO 

TH-232 · 7.3?E-001 3.S8E-OOl 2.23E-OOI 
RA- 228 7.66E-OOl l.57E-OOl 1.56E-OOl 
AC-22B 7.32E-OOl 1. SlE-001 1.l4E-OOl 
TH-22B 7. ?lE-OOl 2.30E-OOI 4 .. 35E-00I 
RA-224 B.BSE-OOI 2 . 10E-OOI 7.56E-002 
PB-212 7.SBE-00l 1.16E-OOI 3.70E-002 
BI-2l2 B.03E-OOl 3 . 03E-OO'1 3 . 98E-OOI 
TL-20B 6.01E-OOl 1.l0E-OOl B.36E-002 

U-235 1 . 2SE-001 1.72E-OOl 2.01E-OOl 
TH-231 Not Detected --------- 6.33E+OOO 
PA-231 Not Detected --------- 1.36E+OOO 
TH-227 Not Detected ------ - -- 3.26E-OOl 
RA-223 Not Detected --------- 1.60E-001 
RN-219 Not Detected --------- 3.60E-OOl 
PB-211 Not Detected -----_ ... -- 8.28E-001 
TL-207 Not Detected ---- .. - --- 1.41E+OOl 

AM-241 Not Detected --------- 1. 68E-OOl 
PU-239 Not Detected ---- - ---- 3.S7E+OO2 
NP-237 Not Detected --------- 1.B4E+OOO 
PA-233 Not Detected --------- S.4BE-002 
TH-229 Not Detected --------- l . B4E-OOl 



~[summary Report] - Sample 10: : 20134204 

. Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCiigram ) 

------- ---------- ---------- ----------
AG-IOBm Not Detected --------- 4.3SE-002 
AG-llOm Not Detected --------- 3.19E-002 
BA-133 Not Detected --------- 4.33E-002 
BE-7 Not Detected --------- 2.60E-001 
CD-llS Not Detected --------- 5.58E-001 
CE-139 Not Detected --------- 2.51E-002 
CE-14I Not Detected --------- 5.12E-002 
CE-144 Not Detected --------- 1.94E-00I 
CM-243 Not Detected --------- 1.71E-00I 
CO-56 Not Detected --------- 3.56E-002 
CO-57 Not Detected --------- 2.43E-002 
CO,.S8 Not Detected --------- 3.SSE-002 
CO-60 Not Detected --------- 4.02E-002 
CR-51 Not Detected --------- 2.61E-00I 
CS-134 Not Detected --------- 4.2GE-002 

. CS-137 Not Detected --------- 3.36E-002 
EU-152 Not Detected ----- .---- 7.21B-002 
EU-lS4 Not Detected --------- 2.02E-001 
EU-1S5 Not Detected --------- 1. 11B-001 
FE-59 Not Detected --------- 9.0SE-002 
GD-IS3 Not Detected --------- 6.39B-002 i . 
HG-203 Not Detected --------- 3.40E-002 
1-131 Not Detected --------- 4.96E-002 
IR-192 Not Detected --------- 2.74E-002 
K-40 1.74E+00l 2.39E+000 3.53E-001 
MN-S2 Not Detected --------- B .llE-002 
MN-S4 Not Detected --------- 3.57B-002 
MO-99 Not Detected --------- 1.40E+000 
NA-22 Not Detected --------- 4.91E-002 

. NA-24 Not Detected --------- 7.67E+001 
ND-147 Not Detected --------- 3.24E-001 
NI-S7 Not Detected --------- 1.3BE+000 
RU-I03 Not Detected --------- 3.10E-002 
RU-I06 Not Detected --------- 2.B1E-001 
SB-122 Not Detected --------- 2.49E-00I 
S8-124 Not Detected --------- 3.09E-002 
SB-l2S Not Detected --------- B.71E-002 
SN-1l3 Not Detected --------- 3.BOE-002 
SR-8S Not Detected --------- 3.7BE-002 
TA-182 Not Detected --------- 1. 79E-001 
TA-183 Not Detected --------- 3.65E-001 
TL-20I Not Detected --------- 3.S1E-00l 
Y-88 Not Detected --------- 2.S1E-002 
ZN-65 Not Detected --------- 1. 16E-001 
ZR-95 Not Detected --------- 6.60E-002 



************************************************************************* 
* Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program * 
9/26/02 5:22:25 PM * : .:::::::. :::.;:.~ .;:;:~ .~;; ~: ... :::::::.:: .. /i:Rf:J;: ........ : 

***************~::Jl*** **************************~****~*~!*********** 
CUstomer SANDERS (6135) : 
Customer Sample ID 059907-003 
Lab Sample ID 20134205 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

829/276-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 Error (pCi/gram 

------.- ----------- -------_ ... - -----------
U-238 Not Detected . --------- 5.54E-001 
RA-226 1.79E+000 6.26E-001 8.72E-001 " 
PB-214 9.41E-001 1.38E-001 6.98E-002 
BI-214 7.43E-001 1.23E-001 6.53E-002 
PB-210 Not Detected --------- 9.33E+000 

TH-232 9.08E-001 4.31E-001 2.32E-001 
RA-228 8.82E-001 1.77E-001 1.65E-001 
AC-228 8.67E-001 1.72E-001 1.168-001 
TH-228 9.76E-001 2.76E-001 5.028-001 
RA-224 1.11E+000 2.588-001 9.448-002 
PB-212 9.41E-001 1. 38E-001 4.138-002 
BI-212 8.97E-001 3.628-001 4.918-001 
TL-208 8.04E-001 1.38E-001 9.038-002 

U-235 9.468-002 1. 86E-001 2.178-001 
TH-231 Not Detected --------- 7.208+000 
PA-231 Not Detected --------- 1.57E+000 
TH-227 Not Detected --------- 3.678-001 
RA-223 Not Detected \ 1.388-001 ---------
RN-219 Not Detected --------- 4.188-001 
PB-211 Not Detected --------- 9.28E-00l 
TL-207 Not Detected --------- 1.568+001 

AM-241 Not Detected --------- 1.938-001 
PU-239 Not Detected --------- 3.89E+002 
NP-237 Not Detected --------- 2.078+000 
PA-233 Not Detected --------- 6.188-002 
TH-229 Not Detected --------- 2.11E-001 



• 

[Summary 

Nuclide 
Name 

AG-108m 
AG-llOm 
BA-l33 
BE-7 
CD-l15 
CE-139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
C8-134 
C8-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
ND-147 
NI-57 
RU-103 
RU-106 
8B-122 
8B-124 
8B-125 
8N-113 
8R-85 
TA-1B2 
TA-183 
TL-201 
Y-88 
ZN-65 
ZR-95 

Report) - Sample ID: : 20134205 

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 

1. 71S 991 
Not Detected 
Not Detected 
Not Detected 
Nat Detected 
Not Detected 

1.66E+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 

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

~~~;;=~~~ ~tJ 
---------~\ 
---- ----- Y 
---------

2.30E+000 

MDA 
(pCi/gram ) 

4.74E-002 
3.45E-002 
4.92E-002 

· 2.72E-001 
1.48E-001 
2.728-002 
4.898-002 
2.168-001 
1.948-001 
3.69B-002 
2.71E-002 
3.708-002 
4.39E-002 
2.538-001 
5.09E-002 
3.86B-002 
8.11E-002 
2.218-001 
1.27E-001 
9.068-002 
7.04E-002 
3.53E-002 
3.61E-002 
2.93·8-002 
3.128-001 
5.108- 002 
4.01E-002 
4.78E-001 
5.21E-002 ' 
3.83E-001 
2.45E-001 
1.S5E-001 
3.318-002 
3.248-001 
7.488-002 
3.26E-002 
9.58E-002 
4.30E-002 
4.03E-002 
1.92E-001 
2.16E-001 
1.428-001 
3.45E-002 
1.32E-001 
6.46E-002 



************************************************************************* 
* Sandia National Laboratories 

9/26/02 9:34:00 AM 

* 
* 
* • 

Radiation Protection Sample Diagnostics Program . 

************************************************************** ********** 
* ' 
* Analyzed by: I 1/7(; h2- Reviewed by: 
*************.*******¥~**'f*1~***************.** 
Customer SANDERS M (6135) 
Customer Sample ID 059908-003 
Lab Sample ID 20134206 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

B29/276-SP1-BHl-13-S 
743.000 gram 

9/24/02 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 Activity 2-sigma MDA 
Name (pei/gram Error (pei/gram 

------- ----------- ---------- -----------
U-238 Not Detected .-------- 7.l4E-OOl 
RA-226 1.S9E+OOO S.4SE-00I 7.SSE-OOl 
PB-214 8.S4E-OOl 1.23E-OOl 6.1SE-002 
8I-214 7.HE-OOl 1.13E-OOl S.SSE-002 
PB-210 Not Detected --------- 2.S1E+OOl 

TH-232 7.SSE-OOl 3.G2E-00l 2.12E-OOl 
RA-22B 9.43E-OOl 1. 65E-OOl 1.21E-OOl 
AC-228 B. HE-OOl 1.SGE-OOI 1.11E-OOl 
TH-228 1.30E+OOO 4.6SE-OOl 6.3SE-001 
RA-224 1.OSE+OOO 2.24E-OOI 6.S8E-002 
PB-212 B.87E-00l 1.28E-OOl 3.87E-002 
8I-212 7.76E-00l 2.69E-OOl 3.48E-00I 
TL-208 , 7.2SE-OOl 1.3BE-OOl 1.33E-00I 

U-235 ' 9.72E-002 ,,1. 82E-OOI 2.30E-OOI 
TH-231 Not Detected --------. 1.13E+00l 
PA-231 Not Detected --------- 1.42E+OOO 
TH-227 Not Detected --------- 3.56E-OOI 
RA-223 Not Detected -------- . . 1. 95E-00I 
RN-219 Not Detected --------- 3.69E-00I 
PB-211 Not Detected --------- S.28E-00l 
TL-207 Not Detected --------- 1.31E+OQl 

AM-241 Not Detected --------- 4.2SE-00l 
PU-239 Not Detected --------- 4.19E+002 
NP-237 Not Detected --------- 2.28E+000 
PA-233 Not Der.ected --------- S.57E-002 
TH-229 Not Detected --------- 2.42E-00l 



[Summary 

• 
Nuclide 

Name _ 

AG-108m 
AG-llOm 
BA-l33 
BE-7 
CD-1l5 
CE-139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-GO 
CR-51 
CS-134 
CS-137 
EU-IS2 
EU-IS4 
EU-ISS 
FE-59 
GD-153 
HG-203 
1-131 
IR-192 
K-40 
MN-S2 
MN-54 
MO-99 
NA-22 
NA-24 
ND-147 
NI-57 
RU-103 
RU-106_ 
SB-122 
SB-124 
SB-12S 
SN-113 
SR-8S 
TA-182 
TA-183 
TL-201 
Y-8S 
ZN-9S 
ZR-~5 

Report] - Sample 1D: : 20134206 

Activity 
(pel/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 

2.41E+OOl 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.54E eOl 
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 

3.20E+OOO 

5.l1E-eO~ 

MDA 
(pel/gram 

3.4lE-002 
2.7SE-002 
4.8SE-002 
2.3SE-001 
lollE-001 
2.S8E-002 
S.lSE-od2 
2.32E-001 
1.72E-OOl 
3.19E-002 
3.04E-002 
3.07E-002 
3.47E-002 
2.31E-OOI 
3; 97E-002 
2.90E-002 
9.l3E-002 
l.S7E-OOI 
l.32E-OOl 
7.0SE-002 
9.S2E-002 
3.HE-002 
3.14E-002 
2.S8E-002 
3.14E-OOl 
3.58E~002 

3.32E-002 
3.28E-OOl 
3.99E-002 
2.17E-OOI 
1.98E-OOI 
5.'15E-002 
2.S8E-002 
2.4IE-OOl 
5.73E-002 
2.SSE-002 
7.9SE-002 
3.S1E-002 
3.40E-002 
1.55E-OOI 
4.S2E-OOI 
2.3IE-001 
2.42E-002 
9.91E-002 
S.15E-002 

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



******************************************************************~****** 
* Sandia National Laboratories . * 

Radiation Protection Sample Diagnostics Program * 
9/26/02 12:58:06 PM * 

****************************************************~** *********~****** 

: Analyzed by: . /J. 1/Z.6J~1- Reviewed by: ~/ e4- ! : 
********************~~***~**/******************** ***~*~fV**** ~****** 
Customer SANDERS M (6135) : 
Customer Sample ID 059912-003 . 
Lab Sample ID 2013420B 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

91S-922/1003-SPl-BHl-27-S 
881. 000 gram 

9/24/02 8:45:00 AM 
9/26/02 11:17:42 AM 

LAB 0 2 
6000 / 6004 seconds I 

I, 
Comments: 
U-23S/Ra-226 peaks not resolved . Either isotope may be overestimated. · ::::::: ...... :::: :::: ...... :::::: ............ : ............. ···r··· 
-~:~:-- ~~~~~:::~-- ~~::~:---- ~~~~~~::~-- \ 
U-238 Not Detected --------- G.SSE-OOl 
RA-226 l . 39E+OOO 4.83E-001 6.76E-OOl ' 
PB-214 7.10E-OOl 1.04E-001 5.S6E-002 11\ 

BI-214 6.43E- 00l 1.02E-001 5 . 0GE-002 
PB-210 Not Detected ----- - --- 2.56E+OOl .! 
TH-232 
RA-22B 
AC-22B 
TH-22B 
RA-224 
PB-212 
BI-212 
TL-208 

U-23S 
TH-231 
PA-231 
TH-227 
RA-223 

9.2BE-00l 
B.S3E-001 
B.B6E-001 
8.S7E-001 
9.7SE-001 
8.SSE-OOl 
1. OBE+OOO 
7.S7E-001 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

4.27E-OOl 
1.49E-001 
1. SSE-001 
4.0BE-001 
2.0SE-001 
1.23E-001 
2.81E-001 
1.19E-001 

------ - --
------- - -
- --------
----- ----
--- -- ----

1 . B4E-001 
1. 16E-001 
7.75E-002 
5.99E-00l 
S.SlE-002 
3 . GOE-002 
3.1SE-001 
G.79E-002 

2.04E-001 
1. 03E+OOl 
1.24E+OOO 
3.21E-001 
1.S2E- 001 

I 

jlc"t ~ 
RN-219 1. o4E-OOl 2.958 eel 3.l6E eel l>(~" 

PB-211 Not Detected --------- 6.87E-ciOl \tQ..$ ,,~ 
'1.1.'" , 

TL-207 Not Detected --------- 1.15E+OO1 I 

I 
AM- 241 Not Detected --------- 3.74E-001 

PU-239 Not Detected - -------- 3.7BE+OO2 

NP-237 Not Detected --------- 2.03E+OOO 

PA-233 Not Detected ----- - --- 4.SSE-002 

TH-229 Not Detected --------- 2,19E-001 

!' , 



[Summary Report] - Sample ID: 20134208 

• Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ---------- ---------- ----------
AG-I08m Not Detected --------- 2.98E-002 
AG-llOm Not Detected --------- 2 . 4SE-002 
BA-133 Not Detected -------- - 4.2IE-002 
BE-7 Not Detected -------- - 2.0SE-OOl 
CD-llS Not Detected --------- 1.12E-00l 
CE-139 Not Detected --------- 2.4BE-002 
CE-141 Not Detected - -------- 4.S9E- 002 
CE-144 Not Detected --------- 2.03E-00I 
CM-243 Not Detected - --- - ---- 1.S3E-OOl 

. CO-56 Not Detected --------- 2.74E-002 
CO-57 Not Detected --------- 2.66E-002 
CO- sB Not Detected --------- 2.67E-002 
CO-60 Not Detected --------- 3.14E-002 
CR-Sl Not Detected ------ - -- 2.04E-OOl 
CS-134 Not Detected --------- 3.S0E-002 
CS-137 Not Detected --------- 2.56E-002 
EU- 1S2 Not Detected --------- 7.96E-002 
EU-1S4 Not Detected -- ------- 1. 37E-OOl 
EU-ISS Not Detected --------- 1.21E-OOl 
FE-59 Not Detected ------- -- 6.26E-002 
GD-ls) Not Detected --------- B.93E-002 
HG-203 Not Detected --------- 2.B7E-002 
I-131 Not Detected --------- 2.86E-002 
IR-I92 Not Detected --------- 2.32E-002 
K-40 2.3sE+OOI 3.llE+OOO . 2.2SE-OOl 
MN-s2 Not Detected --------- 3.2SE-002 
MN-s4 Not Detected --------- 2.88E-002 · 
MO-99 Not Detected --------- 3.28E-OOI 
NA-22 Not Detected --- ------ 3.S6E-002 
NA-24 Not Detected --------- 2.77E-001 
NO-147 Not Detected --------- 1. 8SE-OOI 
NI-S7 Not Detected --------- 6.93E-002 
RU-I03 Not Detected --------- 2.41E-002 
RU- 106 Not Detected --------- 2.32E-001 
S8-122 Not Detected --------- S.73E-002 
S8-124 Not Detected --------- 2.488-002 
SB-125 Not Detected --------- 7.09E-002 
SN-1l3 Not Detected --------- 3.07E-002 
SR-BS Not Detected· --------- 3.06E-002 
TA-1B2 Not Detected --------- 1.27E-OOl 
TA-1B3 Not Detected --------- 4.28E-OOl 
TL-201 Not Detected --------- 2.30E-001 
Y-BS Not Detected --------- 2.14E-002 
ZN-pS Not Detected --------- 8.24E-002 
ZR-~5 Not Detected --------- 4.74E-002 

f 



, 
I 

** ** **** * * * *** * * * * ** *. ** **** *********************** **** ***** ********* ** *i* * Sandia National Laboratories i. 
Radiation Protection Sample Diagnostics Program • 

9/26/02 4:58:56 PM * 
* *************************************************~**;*~***.************: 
* Analyzed by: . .I. 9'k,lc2. Reviewed by: [)(ltfI-
*** ** * * * *** ** * * * * * ***~***I'~*' .. *** * ************ ' ***'''/.''.************ 
Customer SANDERS M (6135) 
Customer Sample 1D 059913-003 
Lab Sample ID 20134209 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

91S-922/1003-SPl-8Hl-33-S 
846.000 gram 

9/24/02 9:35:00 AM 
9/26/02 12:59:51 PM 

LAB02. 
6000 / 6003 seconds 

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 --------- 6.43E-00l 
RA-226 1.70E+000 4.88E-001 6.40E-00l 
PB-214 6.63E-001 9.88E-002 S.92E-002 
81-214 6.s5E-001 1.04E-001 4.99E-002 
P8-210 Not Detected --------- 2.48E+001 

TH-232 B.00E-001 3.74E-001 1.84E-001 
RA-228 . 7.84E-001 1.41E-001 1.19E-00l 
AC-228 7.79E-001 1.4~E-00l 9.82E-002 
TH-228 9.10E-001 3.36E-00l 4.S7E-001 
RA-224 9.458-001 2.008-001 5.01E-002 
PB-212 7.aa8-001 1.14E-001 3.47E-002 
81-212 8.00E-00l 2.56E-001 3.22E-001 
TL-208 7.09E-00l 1.14E-001 6.78E-002 

U-235 8.15E-002 1. 61E-001 2.04E-001 
TH-231 Not Detected. --------- 1. 03E+00l 
PA-231 Not Detected --------- 1.23E+000 
TH-227 Not Detected --------- 3.1BE-001 
RA-223 Not Detected --------- 1.80E-001 
RN-219 Not Detected _ ... - _ ... --.- ... 3.11E-00l 
PB-211 Not Detected --------- 7.12E-001 
TL-207 Not De';.ected --------- 1.12E+00l 

AM-241 Not De!:ected --------- 3.83E-00l 
PU-239 Not Detected --------- 3.81E+002 
NP-237 Not Detected --------- 2.02E+OOO 
PA-233 Not Detected --------- 4.90E-002 
TH-229 Not Detected --------- 2.17E-00l 



[Summary Report] - Sample ID: : 20134209 

ide 

AG-10Sm 
AG-llOm 
BA-133 
BE-7 
CD-1l5 
CE-139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-GO 
CR-51 
CS- 134 
CS-137 
EU-152 
Eli-154 
EU-1SS 
FE-S9 
GD-1S3 
HG-203 
1-131 

•
IR-l92 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA- 24 
ND-147 
NI-S7 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-1l3 
SR-8S 
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 Det:ected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.12E+001 
Not Detected 
Not De.tected 
Not Detected 
Not ·Detected 
Not Detected 
Not Detected 
Not. Detected 
Not Detected 
Not Detected 
Not Detected 
·Not Det.ected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
not De:ected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.83E+000 

---------

MDA 
{pCi/gram 

3.02E-002 
2.518-002 
4 . 238-002 
2 ; 10E-001 
1.108-001 
2.608-002 
4.578-002 
2.08E-001 
1.49E- 001 
2.89E-002 
2.758-002 
2.66E-002 
3.03E-002 
2.10E-00l 
3.53E-002 
2.668-002 
8.23E-002 
1. 39E-00l 
1.20E-00l 
6.01E - 002 
8.88E- 002 
2.78E-002 
2.80E-002 
2.40E-002 
2.43E-00I 
3.31E-002 
1.838-002 
3 . 15E-00l 
3.53E-002 
2.82E-OOl 
1.88E-001 
6.72E-002 
2.43E-002 
2.31E-00l 
5.62E-002 
2.44E-002 
6.79E-002 
3.178-002 
2.89E-002 
1. 35E-00l 
4.40E-00l 
2.30E-00l 
2 .·02E-002 
8.60E-002 
4 . 63E-002 

_ .. . -_ . . ---------__ ......0.-..:-_ 



************************************************************************* 
Sandia National Laboratories 

Radiation Protection Sample Diagnostics Program 
9/26/02 4:22:12 PM 

*****************************************************~******************* 

* Analyzed by: 1L . ..,.J. ... Lt=L.... '/7.'=t/I)2... Reviewed by: 11,1,v 
***************~*~~~~~q************************** ** *f.'I********** 
Customer SANDERS M (6135) 
Customer Sample ID 059914-003 
Lab Sample ID 20134210 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

915-922/1003 -SPl.-BH1-26-S ,,,,;a-101-
767 . 000 gram at"" 

9/24/02 11:10:00 AM 
9/26/02 2:41:52 PM 

LAB 0 2 
6000 / 6003 seconds 

U-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 --------- 7.24E-001 
RA-226 1 .. 80E+000 5.48E-00l 7.36E-001 
PB-214 8 .. 0sE-001 1.18E-001 6.45E-002 
B1-214 6.89E-001 1.10B-001 S.74E-002 
PB-210 Not Detected --------- 2.78E+001 

TH-232 9.31E-001 4 . 32E-001 2.01E-001 
RA-228 7.92E-001 1.47B-001 1.38E-00l 
AC-228 9.11E-001 1. 68B-001 1.10B-00l 
TH-228 8.37E-001 3.96B-001 5.77E-001 
RA-224 1 .. 03E+000 2.21B-001 8.12E-002 
PB-212 9.87E-001 1. 42E-001 3.85E-002 
BI-212 1.08E+000 2.89E-001 3.24E-001 
TL-208 8.14E-001 1.318-001 8.09E-002 

U-23S Not Detected --------- 2.28E-001 
TH-231 Not Detected --------- 1.12E+001 
PA-231 Not Detected --------- 1. 38E+000 
TH-227 Not Detected --------- 3.64E-001 
RA-223 Not Detected --------- 2.04E-001 
RN-219 Not Detected --------- 3.S1E-001 
PB-211 Not Detected --------- 8.11E-00l 
TL-207 Not Detected --------- 1.2SE+001 

AM-241 Not Detected --------- 4.10E-001 
PU-239 Not Detected --------- 4.16E+002 
NP-237 Not Detected --------- 2.21E+OOO 
PA-233 Not Detected --------- 5.39E-002 
TH-229 Not Detected --------- 2.3SE-001 



[Summary Re~ortJ - Sample ID: : 20134210 

Nuclide 
Name 

AG-10Sm 
AG-llOm 
BA-133 
BE-7 
CD-1l5 
CE-139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-5S 
CO-60 
CR-Sl 
CS-134 . 
CS-137 
EU-1s2 
EU-1S4 
EU-1SS 
FE-59 
GD-IS3 
HG-203 
I-131 
IR-192 
K-40 
MN-S2 
MN-54 
MO-99 
NA-22 
NA-24 
ND-147 
NI - S7 
RU-103 
RU-106 
SB-122 
SB-124 
SB-12S 
SN-1l3 
SR-BS 
TA-1B2 
TA-1B3 
TL-201 
Y-BB 
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 Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.26E+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 

3.01E+000 

MDA 
(pCi/gram) 

3.53E-002 
2.69E-002 
4.68E-002 
2.27E-001 
1.22E-001 
2.85E-002 
5.12E-002 
2.25E-001 
1.6SE-001 
3.00E-002 
2.95E-002 
2.93E-002 
3.35E-002 
2.23E-001 
3.92E-002 
2.94E-002 
8.79E-002 
1.62E-001 
1. 32E-001 
6.B3E-002 
9.66E-002 
3.10E-002 
3.17E-002 
2.58E-002 
3.04E-001 
3.31E-002 
3.16E-002 
3.B6E-00l 
3.89E-002 
3.26E-001 
2.06E-00l 
7.68E-002 
2.53E-002 
2.6sE-001 
6.10E-002 
2.67E-002 
7.73E-002 
3.40E-002 
3.37E-002 
1.46E-001 
4.72E-001 
2.S2E-001 
2.40E-002 
9.94E-002 
4.95E-002 

. II ~ I;] i · 



•••• *** •• *** ••• ** ••••••••• ***.* ••••• **** ••••• ***.*.*** •• *****.****** •• ** 
* Sandia National Laboratories : 

• 

Radiation Protection Sample Diagnostics Program : 
9/26/02 8:26:56 AM 

: ••••••• **.***.******** •••••• *.*** •• *** •••• *******.*****'*****'*r******* 

* Analyzed by: J",-- .., /2(" /02,. Reviewed by: 
**.*******************~***.~/~*': •• **.*********** 
Customer SANDERS, M (6135) 
Customer Sample ID 059915-003 
Lab Sample ID 20134211 

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 AM 
9/25/02 10:50:23 AM 

LAB02 
6000 / 6003 seconds 

Comments: I 
U-235/Ra-226 peaks not resolved. Either isotope may be overestim~ted. 
******************-*******************.********************************* I 

i 
Nuclide Activity 2-sigma MDA 

Name (pei/gram Error (pCi/gram 
------- ----------- ---------- -----------
U-238 Not Detected --------- 6.23E-00l 
RA-226 1.638+000 4.77E-001 6.30E-00l 
P8-214 6.47E-00l 1.04E-001 8.34E-002 
BI-214 6.058-001 9.61E-002 4.62E-002 
PB-210 Not Detected --------- 2.44E+001 

TH-232 7.09E-001 3.37E-001 1.90E-001 
RA-228 7.26E-001 1. 32E-001 1.12E-00l 
AC-228 7.58E-00l 1.39E-001 8.39E-002 
TH-228 8.12E-:-001 3.48E-001 4.96E-001 
RA-224 9 . 13E-001 1.968-001 7.09E-002 
PB-212 7.58E-001 1.09E-001 3.12E-002 
BI-212 7.8SE-001 2.848-001 3.82E-00l 
TL-208 6.10E-00l 1. 0{)E-001 6.35E-002 

U-235 Not Detected --------- 2.01E-001 
TH-231 Not Detected --------- 9.60E+000 
PA-231 Not Detected ---- - ---- 1.18E+000 
TH-227 Not Detected --------- 3.02E-00l 
RA-223 Not Detected --------- 1. 62E-00l 
RN-219 Not Detected --------- 3.00E-00l 
PB-211 Not Detected --------- 6.78E-001 
TL-207 Not Detected --------- 1.15E+00l 

AM-241 Not Detected --------- 3.73E-001 
PU-239 Not Detected --------- 3.73E+002 " 
NP-237 Not Detected --------- 1.92E+000 
PA-233 Not Detected --------- 4.86E-002 
TH-229 Not Detected --------- 2.09E-001 

4 



(Summary Report] - Sample ID: : 20134211 

ide. Activity 2-sigma MDA 
(pCi/gram Error (pCi/gram ) 

------- ---------- --------_ ... ----------
AG-I0Bm Not Detected --------- 3.02E-002 
AG-llOm Not Detected --------- 2.3SE-002 
BA-133 Not Detected --------- 4.17E-002 
BE-7 Not Detected --------- 2.01E-00I 
CD-1l5 Not Detected --------- 7.S0E-002 
CE-139 Not Detected --------- 2.47E-002 
CE-141 Not Detected --------- 4.42E-002 
CE-144 Not Detected --------- 1.99E-00l 
CM-243 Not Detected --------- 1.43E-00l 
CO-56 Not Detected --------- 2.6SE-002 
CO-57 Not Detected --------- 2.62E-002 
CO-58 Not Detected ----- ... --- 2.SSE-002 
CO-50 Not Detected --------- 2.96E-002 
CR-51 Not Detected --------- 1.94E-00I 
CS-134 Not Detected --------- 3.30E-002 
CS-137 Not Detected ........... ----- 2.63E-002 
EU-IS2 Not Detected --------- 7.90E-002 
EU-lS4 Not Detected --------- 1.39E-OOI 
EU-155 Not Detected --------- 1.ISE-00l 
FE-59 Not Detected --------- 6 .10E-002 . 
GD-IS3 Not Detected --------- 8.66E-002 
HG-203 Not Detected --------- 2.64E-002 
1-131 Not Detected --------- 2.61E-002 
IR-192 Not Detected --------- 2.2SE-002 
K-40 2.31E+OOI 3.06E+00O 2.25E-00I 
MN-52 Not Detected --------- 2.92E-002 
MN-S4 Not Detected --------- 2.79E-002 
MO-99 Not Detected --------- 2.34E-00I 
NA-22 Not Detected --------- 3.5SE-002 
NA-24 Not Detected .................. - .- ... 7.S1E-002 
ND-147 Not Detected --------- 1. 67E-001 
NI-S7 Not Detected --------- 3.37E-002 
RU-I03 Not Detected -,....------- 2.23E-002 
RU-l06 Not Detected --------- 2.20E-001 
SB-~22 Not Detected --------- 4.04E-002 
SB-124 Not Detecte.d --------- 2.32E-002 
SB-125 Not Detected --------- 6.82E-002 
SN-1l3 Not Detected --------- 3.08E-002 
SR-BS Not Detected --------- 2.92E-002 
TA-182 Not Detected --------- 1.2SE-001 
TA-183 Not Detected --------- 3.66E-001 
TL-201 Not Detected --------- 1. 7SE-00l 
Y-BB Not Detected --------- 2.20E-002 
ZN-65 Not Detected --------- 8.44E-002 
ZR-95 Not Detected --------- 4.62E-002 



****************************************************************j' ******* 
* Sandia National Laboratories 

• 

Radiation Protection Sample Diagnostics Program I 
9/25/02 2:12:55 PM 

******************************************************* *******f******* 

: Analyzed by: I "l ItG 1(J'l- Reviewed by: /:;( /M . 
*************~*******:'~***/~*'~**************** *****~/,~********** 
Customer SANDERS, M (6135) I 
Customer Sample 10 059917-003 
Lab Sample 10 20134212 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

6969/1004-0F1-BH1-B-S 
675.000 gram 

9/20/029:20:00 AM 
9/25/02 12:32:34 PM 

LAB02 
6000 I 6003 seconds 

I 
Comments: . I 
U-235/Ra-226 peaks not resolved. Either isotope may be overeBtim~ted. 
************* •• ******.*.*********.****************************** ******* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 7.98E-001 
RA-226 1.93E+000 5.82E-001 7.74E-001 
PB-214 7.89E-001 1.17E-001 6.80E-002 
BI-214 6.99E-001 1.13E-001 5.828-002 
PB-210 Not Detected --------- 2.998+001 

TH-232 9.56E-001 4.45E-001 2.11E-001 
RA-228 1..1.7E+00O 1. 97E-001 1.208-001. 
AC-228 9.86E-00l 1. 84E-001 1.248-001 
TH-228 1.10E+OOO 4.57E-001 6.48E-001 
RA-224 1.21E+000 2.56E-00l 7.02E-002 
PB-212 1.04E+000 1.50E-00l 3.92E-002 
BI-212 1.14E+000 3.32E-001 3.998-001 
TL-208 9.46E-00l 1.48E-00l 7.898-002 

U-235 Not Detected --------- 2.35E-001 
TH-231 Not Detected --------- 1. 19E+OQl 
PA-231 Not Detected --------- 1.38E+000 
TH-227 Not Detected --------- 3.89E-001 
RA-223 Not Detected --------- 2.61E-001 
RN-219 Not Detected --------- 3.74E-001 
PB-211 Not Detected --------- 8.40E-001 
TL-207 Not De!:.ected --------- 1. 17E+001 

AM-241 Not Detect'ed --------- 4.56E-001 
PU-239 Not Detected . . 4.39E+002 ---------
NP-237 Not Detected --------- 2.34E+00O 
PA-233 Not Detected --------- 5.73E-002 
TH-229 Not Detected --------- 2.47E-001 



[Summary Report] - Sample ID: : 20134212 

lide 

AG-lOBm 
AG-llOm 
BA-l33 
BE-7 
CD-US 
CE-139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-5B 
CO-GO 
CR-51 
CS-134 

. CS-137 
EU-1S2 
EU-1S4 
EU-15S 
FE-59 
GD-1S3 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-S4 
MO-99 
NA-22 
NA-24 
ND-147 
NI-S7 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-BS 
TA-182 
TA-l83 
TL-201 
Y-BB 
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 

1.84E+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 Det(;!cted· 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.48E+000 

MDA 
(pCi/gram 

3.668-002 
2.87E-002 
5.04E-002 
2.45E-001 
3.44E-00l 
2.98E-002 
5.B3E-002 
2.42E-001 
1. 77E-001 
3.31E-0.02 
3.10E-002 
3.14E-002 
3.4BE- 002 
2.61E-001 
4.1lE-002 
3.02E-002 
9.18E-002 
1.68E-001 
1.40E-00l 
6.84E- 002 
1.01E-001 
3.38E-002 
4.26E-002 
2.83E-002 
3.02E-00l 
5.4SE-002 
3.42E-002 
8.01E-001 
4.03E-002 
9 . 80E+000 
2.58E-001 
5.29E-001 
3 . 01E-002 
2.73E- 001 
1 . 4BE-OOl 
2.88E-002 
7.97E-002 
3.78E-002 
3.71E-002 
1.52E-001 
7.87E-001 
5.33E-001 
2.59E-002 
9.97E-002 
5.3SE-002 



***********************************~************************************ 
* Sandia National Laboratories 

• 

Radiation Protection Sample Diagnostics Program 
9/25/02 3:55:00 PM . 

******************************************************* 
* 
* Analyzed by: ..I. 91,2. (',L"" Reviewed by: 
*********************~'****** ********************* 
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/l004-DF1-BHl-13-S 
770.000 gram 

9/20/02 9:35:00 AM 
9/25/02 2:14:41 PM 

LAB02 
6000 / 6003 seconds 

U-23S/Ra-226 peaks not resolved. Either isotQpe may be overestimated. 
*************************************.******* •• ******.****************** 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram ) 

------- ----------- ---------- -----------
U-238 Not Detected ------.-- 7.02E-001 
RA-226 2.17E+000 S.71E-OOI 7.20E-OOI 
PB-214 7.90E-OOl 1.1SE-00l 6.04E-002 
BI-2l4 7.36E-OOl 1.lSE-OOl 5.1SE-002 
PB-2l0 Not Decected --------- 2.7BE+00l 

TH-232 1.OOE+OOO 4.74E-001 2.63E-OOI 
RA-'228 9.73E-OOl 1.70E-OOl 1.32E-001 
AC-228 9.77E-OOl 1. 7SE-OOl 9.94E-002 
TH-228 9.36E-OOl 4.35E-OOl 6.35E-OOl 
RA-224 1.26E+OOO 2.62E-OOI 7.86E-002 
PB-212 1.06E+OOO I.SIE-OOI 3.S8E-002 
BI-212 1.08E+OOO 3.l4E-OOl 3.S1E-00l 
TL-208 9.21E-OOl 1.44E-OOl 7.91E-002 

U-235 Not Detected --------- 2.31E-OOl 
TH-231 Not Detected --------- 1.13E+OO1 
PA-231 Not ,Detected -------_ .. 1.33E+OOO 
TH-227 Not Detected --------- 3.67E-001 
RA-223 Not Detected --------- . 2 A1E-OOl 
RN-219 2.31E eell 3.11E ee1 3.SeE e61 ;\iO~ 
PB-21l Not Detected --------- 7.91E-OOl 'De . s 
TL-207 Detected 1 . 19E+OOl 

ILl"- ,,1.-
Not --------- <1'.,,,-

AM-241 Not Detected --------- 4.13E-OOl 
PU-239 Not Detected --------- 4.17E+OO2 
NP-237 Not Det::ected --------- 2.l9E+00O 
PA-233 Not Decected --------- 5.40E-002 
TH-229 Not Detected --------- 2.37E-OOI 



[Summary ReportJ - Sample ID: : 20134213 

• 
Nuclide 

Name 

AG-I08m 
AG-llOm 
SA-133 
SE-7 
CD-llS 
CE-139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
C5-134 
CS-137 
EU-lS2 
EU-lS4 
EU-lss 
FE-59 
GD-ls3 
HG-203 
1-131 
IR-l92 
K-40 
MN-s2 
MN-s4 
MO-99 
NA-22 
NA-24 
ND-147 
NI-s7 
RU-103 
RU-I06 
5B-122 
SB-124 
SB-125 
SN-ll3 
SR-8s 
TA-182 
TA-183 
TL-201 
Y-B8 
ZN-65 
ZR-9s 

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.B2E+OOl 
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 Detec·ted 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

---------

2.44E+OOO 

MDA 
(pCi/gram 

3.4sE-002 
2.59E-002 
4.69E-002 
2.23E-OOI 
3.30E-OOl 
2.79E-002 
S.sSE-002 
2.29E-OOI 
1. 6BE-OOl 
3.03E-002 
2.97E-002 
2.81E-002 
3.24E-002 
2.43E-OOl 

·3.76E-002 
2.BsE-002 
B.82E-002 
1. s9E-OOl 
1. 33E-OOl 
6.s1E-002 
9.B2E-002 
3.30E-002 
4.01E-002 
2.66E-002 
2.60E-OOl 
4.79E-002 
2.92E-002 
7.S4E-OOl 
3.65E-002 
8.7SE+OOO 
2.43E-OOl 
3.3lE-OOl 
2.7SE-002 
2.50E-OOI 
1.33E-OOI 
2.s9E-002 
7.72E-002 
3.S3E-002 
3.40E-002 
1.38E-OOI 
7.19E-OOl · 
s.l1E-OOl 
2.43E-002 
9.09E-002 
4.94E-002 



************************************************************************ 
'" Sandia National Laboratories 

e* Radiation Protection Sample Diagnostics Program 
. 9/25/02 5:37:06 PM 

****************************************************** 
* 
* Analyzed by: .J. D17' / Reviewed by: 
***********************~~*V*~~l£}************** 
Customer SANDERS, M (6135) 
Customer Sample ID 059919-003 
Lab Sample ID 20134214 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6969/1004-DF1-BH2-8-S 
762.000 gram 

9/20/02 10:35:00 AM 
9/25/02 3:56:45 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 (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 7.44E-001 
RA-226 2.37E+000 5.868-001 7.16E-001 
PB-214 8.978-001 1.28E-001 6.358-002 
BI-214 8.l48-001 1. 35E-001 9.40E-002 
PB-210 Not Detected --------- 2.81E+OO1 

TH-232 8.82E-001 4.118-001 1.95E-001 
RA-228 9.36E-001 1. 63E-001 1.18E-001 
AC-228 1.028+000 1.81E-001 9.97E-002 
TH-228 9.84E-001 3.80E-001 5.24E-001 
RA-224 1.05E+000 2;25E-001 7.81E-002 
PB-212 9.73E-001 1.40E-001 3.73E-002 
BI-212 1.16E+000 2.99E-001 3.28E-001 
TL-208 8.87E-001 1.39E-001 7.47E-002 

U-235 1.66E-001 1. 81E-001 2.30E-001 
TH-231 Not Detected --------- 1.11E+001 
PA-231 Not Detected --------- 1.31E+00O 
TH-227 Not Detected --------- 3.55E-001 
RA-223 Not Detected --------- 2.40E-001 
RN-219 Not Detected --------- 3.33E-001 
PB-<211 Not Detected --------- 7.46E-001 
TL-207 Not Detected --------- 1.18E+001 

AM-241 Not Detected --------- 4.16E-001 
PU-239 Not Detected --------- 4.09E+002 
NP-237 Not Detected .-------- 2.25E+00O 
PA-233 Not Detected --------- ·5.17E-002 
TH-229 Not Detected --------- 2.31E-001' 



[Summary 

.Nuclide 
Name 

AG-I0Bm 
AG-llOm 
BA-133 
BE-7 
CD-1l5 
CE-139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-59 
CO-60 
CR-51 
CS-134 
CS-137 
EU-1S2 
EU-154 
EU-1SS 
FE-59 
GD-153 
HG-203 
I-13l e IR-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
ND-147 
NI-57 
RU-I03 
RU-106 
S8-l22 
S8-124 
SB-125 
SN-113 
SR-9S 
TA-182 
TA-183 
TL-201 
Y-88 
ZN-65 
ZR-95 

• 

Report) - Sample ID: : 20134214 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not De~ected 
Not Decected 
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 Det.ected 
Not Detected 
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-sigma 
Error 

2.2SE+OOO 

MDA 
(pCi/gram 

3.38E-002 
2.67E-002 
5.00E-002 
2.28E-OOl 
3.22E-001 
2.S7E-002 
5.50E-002 
2.27E-OOI 
1.6SE-OOI 
2.9lE-002 
2.93E-002 
2.92E-002 
3.10E-002 
2.46E-OOI 
4.0lE-002 
2.85E-002 
8.71E-002 
1.56E.,.OOl 
1.37E-OOl 
6.3SE-002 
9.SSE-002 
3.28E-002 
4.07E-002 
2.63E-002 
2.74E-OOI 
S.l1E-002 
2.99E-002 
7.38E-OOI 
3.56E-002 
9.45E+OOO 
2.49E-OOI 
2.66E-001 
2.SSE-002 
2.SSE-OOI 
1.37E-OOl 
2.79E-002 
7.63E-002 
3.S7E-002 
3.46E-002 
1.47E-OOI 
7.28E-OOI 
5.00E-OOI 
2.37E-002 
9.62E-002 
4.97E-002 



************************************************************************ 
* Sandia National Laboratories I.' * Radiation Protection Sample Diagnostics Program 

. 9/25/02 7:19:0B PM 
***************************************************** ********* 

* 
* Analyzed by: A' 91 (i'1. Reviewed by: 
**********************<~**,'lv*~~**************** 
Customer SANDERS, 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 

Comments: 

6969/l004-DFI-BH2-l3-S 
765.000 gram 

9/20/02 10:55:00 AM 
9/25/02 5.:38 :51 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 (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- G.98E-001 
RA-226 2.10E+000 5.51E-001 6.92E-001 
PB-214 7.90E-001 1.14E-001 5.88E-002 

.8I-214 6.62E-OOl 1.06E-OOl 5.4SE-002 
PB-210 Not 'Detected --------- 2.65E+OOl 

TH-232 9.66E-001 4.45E-OOl 1.93E-OOl 
RA-228 9.35E-OOl 1.64E-OOl 1.27E-OOl 
AC-228 B.67E-00l 1.58E-001 9.12E-002 
TH-22B B.49E-OOl 3.71E-OOl 5.29E-OOl 
RA-224 1.10E+OOO 2.32E-OOl 6.64E-002 
PB-Z1Z 9.54E-OOl 1.37E-OOl 3.59E-002 
8I-212 1.40E+OOO 3.28E-001 3.35E-00l 
TL-208 B. 63E-001 . 1.35E-001 7.31E-002 

U-235 2.03E-OOl 1. 75E-OOI 2.23E-OOI 
TH-231 Not Detected --------- 1.06E+OOI 
PA-231 Not Detected --------- 1.3IE+OOC 
TH-227 Not Detected --------- 3·49E-C01 
RA-223 Not Detected --------- 2.26E-COI 
RN-219 Not Detected --------- 3.42E-OCl 
PB-211 Not Detected --------- 7.56E-00I 
TL-207 Not Detected --------- 1.ISE+OOI 

AM-241 Not Detected --------- 4.33E-OOl 
PU-239 Not Detected --------- 4.09E+OO2 
NP-237 Not Detected --------- 2.16E+OOO 
PA-233 Not Detected --------- S.lSE-002 
TH-229 Not Detected --------- 2.31E-OOl LI. 



[Summary Report] - Sample ID: : 20134215 

ide 

AG-10Bm 
AG-llOm 
BA-133 
BE-7 
CD-l1S 
CE-139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-S7 
CO-58 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
1-131 

•
IR-l.92 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-2~ 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-ll3 
SR-BS 
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 

1.72E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Dei:ected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.32E+000 

MDA 
(pCi/gram 

3.46E-002 
2.61E-002 
4.65E-002 
2.23E-001 
3.23E-001 
2.78E-002 
5.33E-002 
2.26E-001 
1. 62E-001 
2.918-002 
2.92E-002 
2.8B8-002 
3.028-002 
2.408-001 
3.77E-002 
2.81E-002 
8.70E-002 
1.59E-001 
1.32E-00l 
6.81E-002 
9.79E-002 
3.14E-002 
3.96E-002 
2.60E-002 
2.58E-00l 
5.OBE-002 
3.23E-002 
7.14E-001 
3.56E-002 
9.53E+000 
2.30E-001 
3.31E-001 
2.69E-002 
2.47E-001 
1.34E-001 
2.64E-002 
7.72E-002 
3.31E-002 
3.31E-002 
1.34E-001 
7.63E-00l 
5.09E-00l 
2.47E-002 
8.64E-002 
4.99E-002 



************************************************************************ 
* Sandia National Laboratories 

Radiation Protection Sample Diagnostics Program 
9/25/02 9:01:10 PM 

* * ****** *** ***** ********** ** ******************** *.****~**** **** * 

* Analyzed by: ~. qjZ(j.JC.L Reviewed by: ~f,In.. ***********************~~**, **'**********************.*~~~********** 
Customer SANDERS, M (6135) 
Customer Sample ID 059921-003 ~ 
Lab Sample ID 20134216 ./ 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6969/1004-DF1~BH3-S-S 
873.000 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-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- . 6.21E-001 
RA-226 1.35E+000 4.62E-00l 6.43E-001 
PB-214 6.43E-OOl 9.51E-002 5.43E-002 
BI-214 5.98E-00l 9.SSE-002 4.86E-002 
PB-210 Not Detected --------- 2.45E+00l 

TH-232 6.67E-001 3.21E-001 1.94E-001 
RA-228 7.40E-001 1.35E-001 1.17E-001 
AC-228 6;86E-00l 1.34E-001 1.02E-001 
TH-22B 7.95E-001 3.99E-001 5.91E-00l 
RA-224 B.03E-001 1. 75E-00l 5.90E-002 
PB-212 7.76E-00l 1.12E-00l 3.35E-002 
BI-212 1.05E+OOO 2.67E-001 2.93E-001 
TL-208 7.10E-00l 1.13E-001 6.5SE-002 

U-235 Not Detected --------- 2.02E-00l 
TH-231 Not Detected --------- 1.01E+001 
PA-231 Not Detected --------- 1.21E+OOO 
TH-227 Not Detected --------- 3.0SE-00l 
RA-223 Not Detected --------- 2.15E-OOl 
RN-219 Not Detected --------- 3.06E-001 
PB-211 Not Detected --------- 6.84E-001 
TL-207 Not Detected --------- 1.17E+001 

AM-241 Not Detected --------- 3.7SE-001 
PU-239 Not Detected --------- 3.66E+002 
NP-237 Not Detected --------- 2.{)OE+OOO 
PA-233 Not Detected --------- 4.75E-002 
TH-229 Not Detected --------- 2.12E-00l 



[Summary 

• 
Nuclide 

Name 

AG-108m 
AG-llOm 
BA-133 
BE-'7 
CD-lls 
CE-139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-S'7 
CO-58 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-155 
FE-59 
GD-1S3 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-S4 
MO-99 
NA-22 
NA-24 
ND-14'7 
NI-57 
RU-103 
RU-106 
S8-122 
S8-124 
S8-125 
SN-ll3 
SR-85 
TA-182 
TA-183 
TL-201 
Y-88 
ZN-65 
ZR-95 

Report] - Sample 1D: : 20134216 

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 

2.53E+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 

3.358+000 

MDA 
(pCi/gram 

2.99E-002 
2.40E-002 
4.19E-002 
2.19E-00l 
2.90E-00l 
2.5SE-002 
4.82E-002 
2.07E-00l 
1.S1E-001 
2.88E-002 
2.70E-002 
2.72E-002 
3.25E-002 
2.198-001 
3.47E-002 
2.58E-002 
8.00E-002 
1.38E-001 
1.17E-001 
6.838-002 
8.85E-002 
2.9'7E-002 
3.67E-002 
2.33E-002 
2.35E-001 
4.40E-002 
2.92E-002 
7.23E-001 
3. '70E-002 
1.03E+001 
2.24E-001 
2.52E-001 
2.S3E-002 
2.24E-001 
1.30E-001 
2.49E-002 
7.l5E-002 
3.23E-002 
3.058..,002 
1.29E-00l 
6.71E-00l 
4.5'7E-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: /L- '(1-6J,,~ Reviewed by: fD /, ", 
*********************~~**l.*~********************* ***~~* *********** 
Customer SANDERS, M (6135) . 
Customer Sample ID 059922-003 
Lab Sample ID 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 02 
6000 / 6003 seconds 

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 --.------ 7.01E-001 
RA-226 1.94E+000 5.38E-001 6.94E-001 
PB-214 7.27E-OOl 1. 06E-001 5.71E-002 
BI-214 6.68E-001 1. 06E-001 5.06E-002 
PB-210 Not Detected --------. 2.67E+001 

TH-232 9.21E-001 4.26E-00l 1.89E-001 
RA-228 8.98E-001 1.57E-001 1. 08E-00l 
AC-228 8.46E-001 1.56E-001 9.69E-002 
TH-228 9.37E-001 4.168-001 5.99E-001 
RA-224 9.66E-001 2.088-001 6.S8E-002 
PB-212 9.268-001 1.338-001 3.65E-002 
BI-212 8.84E-00l 3.01E-001 3.94E-001 
TL-208 7.70E-001 1. 24E-001 7.71E-002 

U-235 Not Detected --------- 2.19E-00l 
TH-231 Not Detected --.-----. 1.06E+001 
PA-231 Not Detected -----.--- 1.26E+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 
TL-207 Not Detected --------- 1. 17E+00l 

AM-241 Not Detected --------- 4.13E-001 
PU-239 Not Detected --------- 4.05E+002 
NP-237 Not Detected --------- 2.09E+OOO 
PA-233 Not Detected --------- 5.13E-O{)2 
TH-229 Not Detected --------- 2.30E-001 



• 

[Summary Report] - Sample 

Nuclide Activity 
Name (pCi/gram ) 

• 

AG-108m 
AG-llOm 
BA-l33 
BE-7 
CD-115 
CE-139 
CE-l4l 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
C8-l34 
CS-l37 
EU-lS2 
EU-1S4 
EU-1SS 
FE-59 
GD-153 
HG-203 
1-131 
1R-l92 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
ND-147 
N1-57 
RU-103 
RU-I06 
8B-122 
88-124 
88-125 
SN-113 
SR-8S 
TA-182 
TA-1B3 
TL-201 
Y-88 
ZN-65 
ZR-95 

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 DetElcted 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.B1E+OOl 
Not Detected 
Not De':.ected 
Not De:ected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

9.3513 ee2 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

ID: : 20134217 

2-sigma 
Error 

2.43E+OOO 

9.0513 ee:z 

MDA 
(pCi/gram 

3.09B-002 
2.59B-002 
4.34B-002 
2.22B-OOl 
3.31B-OOl 
2.69B-002 
5.40B-002 
2.20B-OOl 
1.SSE-OOI 
2.94B-002 
2.84B-002 
2.93E-002 
3.12B-002 
2.3BB-OOI 
3.65E-002 
2.7BE-002 
B.43B-002 
1.42B-001 
1.27B-001 
6.75E-002 
9.43B-002 
3.07B-002 
3.90B-002 
2.58B-002 
2.74B-OOl 
5.0BB-002 
3.02E-002 
7.68E-OOl 
3.50E-002 
1.0BE+OOl 
2.3SE-OOl 
S.19E-OOl 
2.54E-002 
1. 1 flEe eo-r-
1.36B-OOI 
2.50E-002 
7.27B-002 
3.36E-002 
3.34E-002 
1.39E-OOl 
7.39E-OOI 
S.llE-OOI 
2.06B-002 
B.S6E-002 
S.l1E-002 



************************************************************************ 
* Sandia National Laboratories 

Radiation Protection Sample Diagnostics Program 
. 9/26/02 12:25:14 AM 

* ******** ** ** * * *** * ** **** *** *** * ******** ***********~*** * ** *********** * ~ 

* Analyzed by: A, <r,/Zc,/m.. Reviewed by: ~J;~ 
**********************;t;;;**~** ****************** ***~,f*********** 
Customer SANDERS, M (6135) 
Customer Sample 1D 059923-003 
Lab Sample 1D 20134218 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

9978/1114-DW1-BHl-6-S 
711. 000 gram 

9/23/02 8:45:00 AM 
9/25/02 10:44:54 PM 

LAB 0 2 
6000 / 6002 seconds 

U-23S/Ra-226 peaks not resolved. Either isotope may be overestimated. 
***********~****************************************** ****************** 

Nuclide Acti·rity· 2-sigma MDA 
Name (pCi/gram Error (pei/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 6.46E-001 
RA-226 1.83E+000 4.84E-001 5.99E-001 
1'B-214 6.S7E-00l 1.OOE-OOl. 6.21E-002 
BI-2H S.48E-00l 9.l4E-002 S.2SE-002 
PB-2l0 Not Detected --------- 2.64E+OOl 

TH-232 6.04E-OOl 2.9SE-001 1.89E-001 
RA-228 7.1SE-OOl 1. 36E-OOl 1.12E-OOl 
AC-228 S.7SE-001 1.21E-OOl 9.73E-002 
TH-228 6.60E-OOl 4.00E-OOl. 6.07E-OOl 
RA-224 6.8SE-OOl 1.6SE-OOl 9.51E-002 
PB-212 6.50E-OOl 9.59E-002 3.3GE-002 
B1-212 8.65E-OOl 2.7GE-OOl 3.41E-001 
TL-208 S.67E-OOl 9.98E-002 7.22E-002 

U-235 Not Detected --------- 2.10E-OOl 
TH-231 Not Detected --------- 1.03E+OO1 
PA-231 Not Detected --------- 1.22E+OOO 
TH-227 Not Detected --------- 3.16E-OOl 
RA-223 Not ·Detected· --------- 1.85E-00l 
RN-219 Not Detected --------- 3.30B-OOl 
PB-211 Not Detected ----.---- 7.39E-OOl 
TL-207 Not Detected ----.---- 1.l2E+OO1 

AM-241 Not Detected --------- 3.92E-OOl 
1'U-239 Not Detected --------- 3.69E+OO2 
NP-237 Not Detected -.------- 2.00E+OOO 
PA-233 Not Detected --------- S.12E-002 
TH-229 Not Detected --------- 2.06E-001 



• Summary 

~uclide 
Name 

AG-108m 
AG-llOm 
BA-l33 
BE-7 
CD-llS 
CE-139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-l34 
CS-l37 
EU-1S2 
EU-lS4 
EU-lSS 
FE-59 

. GlJ-l.S3 
HG-203 
I-131 

•

IR-192 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
ND-147 
NI-S7 
RU-103 
RU-106 
SB-122 
SB-124 
SB-12S 
SN-1l3 
SR-8S 
TA-182 
TA-183 
TL-20l 
Y-88 
ZN-65 
ZR-95 

Report] - Sample ID: : 20134218 

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 

1.48E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.17[; 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 

2-sigma 
Error 

2.02E+000 

8.318 092 

MDA 
(pCi/gram ) 

3.04E-002 
2.53E-002 
4.51E-002 
2.07E-001 
1.28E-001 
2.60E-002 
4.76E-002 
2.02E-001 
1.49E-001 
2.70E-002 
2.59E-002 
2.53E-002 
2.98E-002 
2.05E-001 
3.64E-002 
2.75E-002 
7.79E-002 
1.40E--00l. 
1.18E-00l 
5.86E-002 
8.38E-002 
2.78E-002 
3.01E-002 
2.38E-002 
2.50E-00l 
3.64E-002 
2.92E-002 
3.54E-001 
3.34E-002 
4.89E-001 
1.94E-00l 
1.9iS 001 
2.37E-002 
2.33E-001 
6.11E-002 
2.s0E-002 
6.80E-002 
3.13E-002 
3.10E-002 
1.29E-00l 
4.79E-OOl 
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: At....- '1J;~4.,l.... Reviewed by: 
**w*******************Z***.~**~~******************** 
Customer SANDERS, M (6135) 
Customer Sample IO 059924-003 
Lab Sample IO 20134219 

Sample Description' 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

9978/1114-DW1-BH1-11-S 
906.000 gram 

9/23/02 9:10:00 AM 
9/26/02 12:26:59 AM 

LAB 0 2 
6000 / 6003 seconds 

U-23S/Ra-226 peaks not resolved. Either isotope may be overestimated. 
**************************************************.********************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pei/gram 

------- ----------- ---------- --'------- --
U-238 Not Detected --------- S.82E-001 
RA-226 1.33E+OOO 4.34E-001 S.9SE-001 
PB-214 4.86E-OOI 7.74E-002 5.65E-002 
BI-214 S.03E-00l S.23E-002 4.65E-002 
PB-210 Not Detected --------- 2.30E+001 

TH-232 6.S1E-00I 3.10E-001 1. 7SE-OOI 
RA-228 6.45E-001 1.22E-OOI 1.17E-00l 
AC-228 S.80E-001 l.4SE-OOl 1.64E-00l 
TH-228 9.08E-OOI 3.71E-00l S.2SE-OOl 
RA-224 7.33E-OOl 1.62E-001 S.94E-002 
PB-212 6.32E-OOl 9.21E-002 3.1SE-002 
BI-212 8.BE-OOl 2.61E-001 3.34E-001 
TL-20S S.67E-001 9.S'7E-002 6.68E-002 

U-235 Not Detected --------- 1. 92E-001 
TH-231 Not Detected --------- 9 .. 16E+OOO 
PA-231 Not Detected --------- 1.12E+OOO 
TH-227 Not Detected --------- 2.76E-OOl 
RA-223 Not Detected --------- 1. 70E-00I 
RN-219 Not Detected --------- 2.92E-001 
PB-211 Not Detected --------- 6.S7E-OOl 
TL~207 Not Detected --------- I.OSE+001 

AM-241 Not Detected ---------- 3.40E-OOl 
PU-239 Not Detected --------- 3.44E+OO2 
NP-237 Not Oet:ected --------- 1.SSE+OOO. 
PA-233 llot Detected --------- 4.66E-002 
TH-229 Not Detected --------- 1.97E-OOI 



, 

AG-10Bm 
AG-llOm 
BA-133 
BE-7 
CD-llS 
CE-139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-sB 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-1s2 
EU-1s4 
EU-1SS 
FE-59 
GD-1s3 
HG-203 
1-131 
1R-192 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
ND-147 
N1-S7 
RU-I03 
RU-I06 
8B-122 
8B-124 
8B-125 
SN-113 
8R-B5 
TA-182 
TA-1B3 
TL-201 
Y-88 
ZN-6S 
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 Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.318+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 
(pCi/gram 

2.84E-002 
2.26E-002 
3.77E-002 
1. 94E-001 
1.178-001 
2.39E-002 
4.45E-002 
1.89E-001 
1.35E-001 
2.83E-002 
2.54E-002 
2.458-002 
3.00E-002 
1.90E-001 
3.15E-002 
2.42E-002 
7.63E-002 
1.31E-001 
1.10E-001 
5.728-002 
8.03E-002 
2.55E-002 
2.78E-002 
2.238-002 
2.448-001 
2.92E-002 
2.59E-002 
3.35E-001 
3.57E-002 
4.82E-001 
1."748-001 
6."76E-002 
2.258-002 
2.17E-001 
5.99E-002 
2.34E-002 
6.49E-002 
2.95E-002 
2.77E-002 
1.23E-001. 
4.18E-001 
2.37E-001 
1. 65E-002 
B .13E-002 
4.11E-002 



******************************************************************~****** 

a* Sandia National Laboratories 'i * 
Radiation Protection Sample Diagnostics Program * 

'0 9/26/02 11:15:58 AM * 
****************************************************** 
* 
* Analyzed by: ,/ _. q/z6/~z Reviewed by: 
************************~*'**i~*******~******* 
Customer SANDERS M (6135) 
Customer Sample ID 059931-001 
Lab Sample ID 20134207 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

829/276-SP1-BH1-S-DU 
735 .. 000 gram 

9/24/02 2:00:00 PM 
9/26/02 9:35:43 AM 

LAB 0 2 
6000 / 6003 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimat d. 
****************************************************************** ****** 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram ) 

------- -.--------. -------.-- -----------
U-238 Not Detected -.------- 7.37E-00l 
RA-226 2.02E+OOO 5.63E-00l 7.2SE-00l 
PB-214 9.18E-00l 1.30E-001 6.03E-002 
BI-214 7.84E-00l 1.21E-00i 4.84E-002 
PB-210 Not Detected --------- 2.80E+00l 

TH-232 1.00E+000 4.618-001 1. 90E-001 
RA-228 9.918-001 1. 72E-OOl 1.23E-00l 
AC-228 9.138-001 1. 66E-001 9.81E-002 
TH-228 1.21E+000 4.61E-001 6.42E-OOl 
RA-224 1.05E+000 2.278-:001 8.66E-002 
PS-212 1.048+000 1.49E-00l 3.75E-002 
BI-212 1.15E+000 3.15E-00l 3.65E-001 
TL-20B 8.85E-001 1.40E-00l 8.07E-002 

U-235 Not Detected --------- 2.31E-00l 
TH-231 Not Detected --------- 1. 16E+001 
PA-231 Not Detected --------. 1.34E+000 
TH-227 Not Detected ----_.--- 3.75E-001 
RA-223 Not Detected --------- 2.038-001 
RN-219 Not Detected --------- 3.68E-OOl 
PB-211 Not Detected -.-.----- 8.25E-00l 
TL-207 Not Detected ---.----. 1.16E+00l 

AM-241 Not Detected --------- 4.27E-001 
PU-239 Not Detected --------- 4.13E+002 
NP-237 Not Detected --------- 2.22E+000 
PA-233 Not Detected ------.-. 5.35E-002 
TH-229 Not Detected --------- 2.35E-OOl 



Summary Report] - Sample 1D: : 20134207 

lide 

AG-10Sm 
AG-llOm 
BA-133 
BE-7 
CD-llS 
CE-139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-15S 
FE-59 
GD-153 
HG-203 

-131 
-192 

K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
ND-147 
NI-57 
RU-I03 
RU-I06 
SB-122 
8B-124 
8B-125 
SN-113 
SR-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 

1.71E+OOl 
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 

2.30E+OOO 

MDA 
(pCijgram 

3.57E-002 
2.7SE-002 
4.90E-002 
2.29B-OOl 
1.14E-OOl 
2.89E-002 
S.23E-002 
2.2SE-OOl 
1.62E-OOl 
3.01E-002 
2.98E-002 
2.SSE-002 
3.38E-002 
2.22E-OOl 
3.96E-002 
2.96E-002 
8. 96E-002 
1.64E-001 
1.34E-OOl 
6.20E-002 
9.S8E-002 
2.9SE-002 
3.19E-002 
2.62E-002 
2.6SE-001 
3.49E-002 
3.09E-002 
3.32E-001 
3.6lE-002 
2.28E-OOl 
l.SSE-001 
7.28E-002 
2.5SE-002 
2.39E-OOl 
S.8lE-002 
2.49E-002 
7.27E-002 
3.49E-002 
3.38E-002 
1.43E-OOl 
4.70E-OOl 
2.3aE-001 
2.49E-002 
9.S1E-002 
4.S3E-002 



************************************************************************ 
* Sandia National Laboratories 

• 

Radiation Protection Sample Diagnostics Program 
. 9/26/02 7 :40: 07 AM . 

******************************************************* 
* 
* Analyzed by: ~ ..., l . / Reviewed by: 
*******************~'***;~rF~~*~******************** 
CUstomer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

SANDERS M . (6135) 
LAB CONTROL SAMPLE USING CG-134 
20134220 - - -

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 / 604 seconds 

comments: 
************************************************************************ 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each Error (pCi/Each 

------- -----.----- ------.--- -----------
B8-7 Not Detected ----.-.-. 1.00E+026 
NA-22 Not Detected --------. 4.50E+003 
NA-24 Not D.etected --------- 1.00E+026 
K-40 Not Detected --------- 1.34E+003 
CR-sl Not Detected --------- 1. 00E+026 
MN-s2 Not Detected ----.---- 1.00E+026 
MN-s4 Not Detected ----.---. 5.158+006 
CO-56 Not Detected ----.-.-. 2.96E+019 
CO-57 Not Detected --------- 1.11E+007 
NI-s7 Not Detected -.----.-- 1.00E+026 
CO-58 Not Detected --------. 8.61E+020 
FE-59 Not Detected --------- 1.00E+026 
CO-60 7.93E+004 1.05E+OO4 9.20E+002 
ZN-65 Not Detected --------. 1.90E+008 
SR-85 Not Detected --------- 1.00E+026 
Y-88 Not Detected --------- 2.94E+014 
ZR-95 Not Detected -.------- 1.00E+026 
MO-99 Not Detected -.------. 1. 00E+026 
RU-I03 Not Detected -.------. 1.00E+026 
RU-106 Not Detected --------. 9.72E+006 
AG-108m Not Detected --------- 3.24E+002 
AG-llOm Not Detected --------- 2.87E+008 
8N-1l3 NQt Detected --------- 1.01E+014 
CD-1l5 Not Detected --------- 1. 00E+026 
SB-122 Not Detected --------- 1.00E+026 
8B-124 Not Detected --------- 1. 00E+026 
SB-125 Not Detected --------- 2.38E+004 
I-131 Not Detected --------- 1.00E+026 
BA-133 Not Detected --------- 9.09E+002 



Nuclide Activity 2-sigma MDA 
• Name (pCi/Each ) Error (pCi/Each 

------ ----------- ---------- -----------
CS-134 Not Detected --------- 1.51E+004 
CS-137 6.80E+004 8.63E+003 3.65E+002 
CE-139 Not Detected --------- 5.72E+011 . 
CE-141 Not Detected --------- 1. 00E+026 
CE-144 Not Detected --------- 5.17E+007 
ND-147 Not Detected --------- 1.008+026 
EU-152 Not Detected --------- 9.43E+002 
GD-153 Not Detected -------- ... 1. 11E+008 
EU-154 Not Detected --------- 3.66E+003 
EU-155 Not Detected --------- 4.26E+003 
TA-182 Not Detected --------- 2.50E+014 
TA-183 Not Detected --------- 1. 008+026 
IR-192 Not Detected --------- 1.48E+020 
TL-201 Not Detected --------- 1.00E+026 
HG-203 Not Detected --------- 1.00E+026 
TL-207 Not Detected --------- 2.34E+005 
TL-208 Not Detected --------- 6.32E+004 
PB-210 Not Detected -----.:..--- 9.80E+004 
PB-211 Not Detected --------- 1". 51E+004 
BI-212 Not Detected --------- 2.99E+005 
PB-212 Not Detected --------- 3.36E+004 
BI-214 Not Detected --------- 5.79E+002 
PB-214 Not Detected --------- 6.74E+002 
RN-219 Not Detected --------- 6. 71E+003 
RA-223 Not Detected --------- 1. 00E ... 026 

.RA-224 Not Detected --------- ·1.86E+004 
RA-226 Not . Detected --------- 5.65E+003 

. TH-227 Not Detected --------- 2.57E+003 
AC-228 Not Detected --------- 1.45E+003 
RA-228 Not Detected --------- 2.46E+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 --------- 4.04E+004 
TH-232 Not Detected --------- 2.05E+003 
PA-233 Not Detected --------- 5.84E+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 8.91E+004 1.29E+004 1.91E+003 
CM-243 Not Detected --------- . 2.16E+003 



-

*************************. ********************************************* * 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program * 
* Quality Assurance Report * 
************************************************************************ * 

Report Date 
QA File 
Analyst 
Sample ID 
Sample Quantity 
Sample Date 
Measurement Date 
Elapsed Live Time 
Elapsed Real Time 

Parameter 

9/26/02 7:40:12 AM 
C:\GENIE2K\CAMFILES\LCS1.QAF 
KICHAVE 
20134220 

1.00 
11/1/90 
9/26/02 

600 
604 

.Mean 

Each 
12:00:00 PM 
7:29:51 AM 

seconds 
seconds 

18 Error New Value < LU : SD : UD BS > 
--------------- ----------- ------------ ----------- --------------- -- ---

AM-241 ACTIVITY B.574E-002 3.464E-003 

CS-137 Activity 6.83GE-002 1. 361E-003 

CO-60 Activity 7.65BE-002 3.463E-003 

ags Key: LU = Boundary Test 

Reviewed by: 

SD = Sample Driven N-Sigma Test 
UD = User Driven N-Sigma Test 
BS = Measurement Bias Test 

B.909E-002 < 

6.799E-002 < 

7.716E-002 < 

{Ab = Above , Be = 
(In = Investigate, Ac = 
(In = Investigate, Ac 
(In = Investigate, AC = 

> 

> 

> 

ow ) 
ion) 
ion) 
ion) 



*********************************************~************************** 

... 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

9/26/02 7:36:45 AM 
********************.**********w*********************** 

* * Analyzed by: ~ ql) r J 2- Reviewed by: 
********************~~***J'~*;4f***************** 
Customer SANDERS M (6135) 
Customer Sample ID LAB CONTROL SAMPLE USING CG-134 
Lab Sample ID 20134221 - - -

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MIXED GAMMA STANDARD CG-134 
1-:-000 

11/01/90 
9/26/02 

LAB 0 2 
600 / 

'Each 
12:00:0"0 PM 

7:26:30 AM 

604 seconds 

Comments: 
************************************************************************ 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each Error (pCi/Each 

------- ----------- ---------- -----------
U-23B Not Detected --------- 3.94E+003 
RA-226 Not Detected --------- 5.61E+003 
PB-214 Not Detected --------- 5.75E+002 

'BI-214 Not Detected --------- 4.66E+002 
PB-210 Not Detected --------- 2.67E+005 

TH-232 Not Detected --------- 1.77E+003 
RA-22B Not Detected --------- 1. 77E+003 
AC-22B Not Detected --------- 1.05E+003 
TH-228 Not Detected --------- 4.27E+005 
RA-224 Not Detected --------- 1.90E+004 
PB-212 Not Detected --------- 3.36E+004 
BI-212 Not Detected --------- 2.08E+005 
TL-208 Not Detected --------- 5.50E+004 

U-235 Not Detected --------- 1.55E+003 
TH-231 Not Detected --------- 6.77E+004 
PA-231 Not Detected --------- 1. 22E+004 
TH-227 Not Detected --------- 2.5BE+003 
RA-223 Not Detected --------- 1.00E+026 
RN-219 Not Detected --------- S.66E+OO3 
PB-211 Not Detected --------- 1.26E+004 
TL-207 Not Detected --------- 1. 74E+OO5 

AM-241 8.21E+OO4 1.22E+004 3.94E+003 
PU-239 Not Detected --------- 2.60E+006 
NP-237 Not Detected --------- 1. 41E+004 
PA-233 Not Detected --------- S.09E+OO2 
TH-229 Not Detected --------- 1.49E+OO3 



[Summary Report) - Sample 1D: : 20134221 

lide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-115 
CE-139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-GO 
CR-S1 
CS-134 
CS-137 
EU-1S2 
EU-154 
EU-1S5 
FE-59 
GD-153 
HG-203 
I-131 
IR-l92 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NO-147 
NI-57 
RU-103 
RU-10G 
SB-122 
SB-124 
88-125 
SN-1l3 
SR-85 
TA-182 
TA-183 
TL-201 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/Each ) 

Not Detected 
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 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 Decected 
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 _____ _ 

1. 06E+004 

8.88E+003 

MDA 
(pCi/Sach 

2.21E+002 
2.27E+008 
7.80E+002 
1. 00E+026 
1. 00E+026 
6.26E+011 
1.00E+026 
5.81E+007 
1. 88E+003 
2.28E+019 
1. 28E+007 
6.47E+020 
7.25E+002 
1.00E+026 
1.22E+004 
3.35E+002 
1.09E+003 
2.49E+003 
4.92E+003 
1.00E+026 
1. 61E+008 
1. 00E+026 
1.00E+026 
1.28E+020 
1.06E+003 
1. 00E+026 
3.76E+006 
1.00E+026 
3.47E+003 
1. 00E+026 
1. 00E+026 
1.00E+026 
1.00E+026 
8.00E+006 
1.00E+026 
1. 00E+026 
1. 98E+004 
8.64E+013 
1.00E+026 
1.S4E+014 
1.00E+026 
1.00E+026 
2.73E+014 
1.38E+008 
1.00E+026 
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;, 
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.A-** **.** * ** * .. **~** *** ** *~*****~** ******** ** *.*~*************** **********~~* 

...., Sand1a Nat10nal Laborator1ee n * 
* Radiation Protection Sample Diagnostics Program jl * 
* . Quality Assurance Report I .. 
****************************************************** *****************~** 

Report Date 
QA File 
Analyst 
Sample 10 
Sample Quantity 
Sample Date 
Measurement Date 
Elapsed Live Time 
Elapsed Real Time 

Parameter 

9/26/02 7:36:51 AM 
C:\GENIE2K\CAMFILES\LCS2.QAF 
K1CHAVE 
20134221 

1. 00 
11/01/90 

9/26/02 
600 
604 

Mean 

Each 
12:00:00 
7:26:30 

seconds 
seconds 

18 Error 

PM 
AM 

New Value < LU : SD : BS > 
--------------- ----------- ------------ ----------- -----

AM-241 

C8-137 

CO-60 

Activity 8.240E-002 3.922E-003 

Activity 7.1B2E-002 3.734E-003 

Activity B.OO1E-002 5.095E-003 

LU = Boundary Test 
SD Sample Driven N-Sigma Test 
UD User Driven N-Sigma Test 
BS = Measurement Bias Test 

Reviewed by: 

8.212E-002 < 

7.023E-002 < 

8.027E-002 < 

{Ah = 
(In = 
(In 
(In = 

Above , 
Investigate, 
Investigate, 
Investigate, 

Be r 
Ac = 
Ac = 
Ac = 

> 

> 

> 

ow ) 
ion) 
ion) 
ion) 
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