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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 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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"Ma:ximum value e:xceeds NMED guidance for specified land·use scenario, therefore, incremenlal values are shown. 

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

Sandia National laboratories 
Environmental Restoration Project 
Task Leader: Mike Sanders 
Telephone (505) 284-2478 
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Drain and Septic Systems (DSS) Areas of Concern (ADCs) 
276,1004,1031,1034,1035 
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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 



Sandia 
National 
Laboratories 

Drain and septic system site histories for the 19 AOCs are as follows: 

,~ 

,., 

'"" 1I1d~~>1" \,\.", 
~",,,,,,,, 

Int· Uld~"' ~ lA.In 

. ~~"""' [f", D1J~"'l1 l~m 

~"'~"""'" 

'" 

'"~. 
'OM 

191~' 

1919 

'"' 

,-
':00-'---

, " , .. ~ .. ,......., .. 01 
....... ~.,-, 

,., i"·-"_"-u.t;.I_ ~'· .. r ........ ---;;,--

iii) 11_,,'\0: . I·~' 

· II!C ~;:J D"C,,".-~,~~
-----.! ~"""-" --'-- -

-~"".O •. ,i'~,,":;;;;:..... . 
;:; ;:.th~~'._;n,--"",,-

.. ,~".... r 

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 
u.s. Department of Energy 
Sandia Site Office 
Environmenlal Restoration 
Mr. John Gould 
Telephone (505) 845-6089 

Sandia National Laboratories 
Environmental Restoration Project 
Task Leader: Mike Sanders 
Telephone (505) 284-2478 
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National Nuclear Security Administration 
Sandia Site Office 

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

SEP 1 7 ZOO4 

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 Solid Waste Management Unit (SWMU) Assessment Reports 
and Proposals for Corrective Action Complete for Drain and Septic Systems (DSS) Sites 
1034,1035,1036,1078,1079,1084,1098,1104, and 1120 at Sandia National 
Laboratories, New Mexico, EPA 10 No. NM589011 0518. These documents are 
compiled as DSS Round 6 and No Further Action (NFA) Batch 24. 

This submittal includes descriptions of the site characterization work and risk 
assessments for the above referenced DSS Sites. The risk assessments conclude that 
for these sites: (1) there is no significant risk to human health under either the industrial 
or residential land-use scenarios; and (2) thatthere are no ecological risks associated 
with these sites. 

Based on the information provided, DOE and Sandia are requesting a determination of 
Corrective Action Complete without controls for these DSS sites. 

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

Enclosure 

Sincerely, 

hU1:A--~--r\......-~~---
. Patty Wagner 

Manager 



Mr. J. Bearzi (2) 

;_cc w/enclosure: 
I' l. King, EPA, Region 6 (Via Certified Mail) 
, W. Moats, NMED-HWB (via Certified Mail) 

M. Gardipe, NNSNSC/ERD 

• 

C. Voorhees, NMED-OB 

cc wfo enclosure: 
K. Thomas, EPA, Region 6 
F. Nimick, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNL, MS 1087 
M. Sanders, SNL, MS 1087 
R. Methvin, SNL MS 1087 
J. Pavletich, SNL MS 1087 
A. Villareal, SNL, MS 1035 
A. Blumberg, SNL, MS 0141 
M. J. Davis, SNL, MS 1089 
ESHSEC Records Center, MS 1087 
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PROPOSAL FOR 

CORRECTIVE ACTION COMPLETE 
DRAIN AND SEPTIC SYSTEMS SITE 1084, 

BUILDING 6505 SEPTIC SYSTEM 

September 2004 

United States Department of Energy 
Sandia Site Office 
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1.0 INTRODUCTION 

Environmental characterization of Sandia National Laboratories/New Mexico (SNLlNM) 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 drainfieJds 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 SNLlNM 
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 
SNLlNM. An initial list of these non-SWMU sites was compiled and summarized in an SNLlNM 
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 SNLlNM 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 SNLlNM's extensive library of facilities 
engineering drawings and conducting field-verification inspections jointly with SNLlNM 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-SNLlNM 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 SNLlNM 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" (SNLlNM 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" (SNLlNM 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 1084: BUILDING 6505 SEPTIC SYSTEM 

2.1 Summary 

The SNLlNM ER Project conducted an assessment of DSS Site 1084, the Building 6505 Septic 
System. There are no known or specific environmental concerns at this site. The assessment 
was conducted to determine whether environmental contamination was released to the 
environment via the septic system present at the site. This report provides documentation that 
the site was specifically characterized, that no significant releases of contaminants to the 
environment occurred via the Building 6505 Septic System, 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, and septic system discharges are now directed to the 
City of Albuquerque sewer system. 

Review and analysis of all relevant data for DSS Site 1084 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 1084 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 1084 is located in SNLlNM Technical Area (TA)-III on federally owned land 
controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy 
(Figure 2.2.1-1). The site is located approximately 3,400 feet southeast of the entrance to TA-III 
and is about 80 feet west of the corner of Building 6505 (Figure 2.2.1-2). The abandoned septic 
system consisted of a 325-gallon septic tank and distribution box that emptied to a 30-foot-long 
drain line with four branching laterals, each 60 feet long (Figure 2.2.1-2). Construction details 
are based upon engineering drawings (SNLlNM April 1955), site inspections, backhoe 
excavations, and Geoprobe ™ exploration of the system. The system received discharges from 
Building 6505, approximately 80 feet to the east. 

The surface geology at DSS Site 1084 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 1084, 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 (SNLlNM March 
1996). Site vegetation primarily consists of desert grasses, shrubs, and cacti. 
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The ground surface in the vicinity of the site is flat to very slightly sloping to the west. The 
closest drainage lies approximately 0.9 miles south of the site and terminates in a playa just 
west of KAFB. No perennial surface-water bodies are present in the vicinity of the site. 
Average annual rainfall in the SNLlNM and KAFB area, as measured at Albuquerque 
International Sunport, is 8.1 inches (NOAA 1990). Infiltration of precipitation is almost 
nonexistent as virtually all of the moisture subsequently undergoes evapotranspiration. The 
estimates of evapotranspiration rates for the KAFB area range from 95 to 99 percent of the 
annual rainfall (SNLlNM March 1996). 

The site lies at an average elevation of approximately 5,433 feet above mean sea level 
(SNLlNM April 2003). Depth to groundwater is approximately 508 feet below ground surface 
(bgs) at the site. Groundwater flow is thought to be generally to the west in this area (SNLlNM 
March 2002). The nearest production wells to DSS Site 1084 are KAFB-4, approximately 
3.4 miles to the northwest, and KAFB-11, approximately 3.6 miles to the northeast. The nearest 
groundwater monitoring well is the Mixed Waste Landfill Well MWL-BW1, approximately 
3,000 feet west of the site. 

2.2.2 Operational History 

Available information indicates that Building 6505, currently known as the Thermal Spray 
Research Lab, was constructed in 1954 (SNLlNM March 2003), and it is assumed the septic 
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. 

In June 1991, Building 6505 was connected to an extension of the City of Albuquerque sanitary 
sewer system (Jones June 1991). The old septic system line was disconnected and capped, 
and the system was abandoned in place concurrent with this change (Romero September 
2003). 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1084 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1084 is industrial (DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

Five assessment investigations have been conducted at this site. In late 1990 or early 1991, 
waste characterization samples were collected from the septic tank (Investigation 1). In March 
2002, a backhoe was used to physically locate the buried drainfield drain lines (Investigation 2). 
In April 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 
drainfield) (Investigation 3). In August 2002, six subsurface soil samples were collected from 
three borings in the drainfield area (Investigation 4). In December 2003, a Geoprobe ™ was 
used to locate the septic tank and determine the contents of the tank (Investigation 5). 
Investigations 2, 3, 4, and 5 were required by the NMED/HWB to adequately characterize the 
site and were conducted in accordance with procedures presented in the SAP (SNLlNM 
October 1999) and FIP (SNLlNM November 2001) described in Chapter 1.0. These 
investigations are discussed in the following sections. 

3.2 Investigation 1-Septic Tank Sampling 

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

In late 1990 or early 1991, as part of the SNLlNM Septic System Monitoring Program, an 
aqueous sample was collected from the Building 6505 septic tank (SNLlNM April 1991). The 
aqueous samples were analyzed at an off-site laboratory for semivolatile organic compounds 
(SVOCs), oil and grease, phenolic compounds, metals, gross beta activity, and uranium-238. 
The analytical results are presented in Annex A. A fraction of each sample was also submitted 
to the SNLlNM Radiation Protection Sample Diagnostics (RPSD) Laboratory for gamma 
spectroscopy analysis prior to off-site release. 

3.3 Investigation 2-Backhoe Excavation 

On March 11, 2002, a backhoe was used to determine the location, dimensions, and average 
depth of the DSS Site 1084 drainfield system. Excavation began in the vicinity of the drainfield 
drain lines. The drainfield was found to have four laterals, arranged as shown on 
Figure 2.2.1-2, with an average drain line trench depth of 3 feet bgs. The north drain line was 
followed east to the point where it continued under the paved asphalt area (Figure 2.2.1-2). The 
backhoe work was stopped at this point in order to prevent damage to the asphalt pavement. 
No visible evidence of stained or discolored soil or odors indicating residual contamination was 
observed during the excavation. No samples were collected during the backhoe excavation at 
the site. 
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3.4 Investigation 3-Passive Soil-Vapor Sampling 

In late April 2002 and early May 2002, a passive soil-vapor survey was conducted in the 
Building 6505 Septic System area. This survey was required at this site by NMEOiHWB 
regulators and was conducted to determine whether significant vac contamination was present 
in the soil at the site. 

3.4.1 Passive Soil-Vapor Sampling Methodology 

A Gore-Sorber™ (GS) passive soil-vapor survey is a qualitative screening procedure that can 
be used to identify many vacs 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 Geoprobe TM. A 
sample identification tag and location string were attached to the GS sampler and lowered into 
the open borehole to a depth of 1 to 2 feet bgs. The location string was attached to a numbered 
pin flag at the surface. A cork was placed in the borehole above the sampler as a seal, and the 
upper 1-foot of the borehole, from the cork to the ground surface, was backfilled with site soil. 

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

3.4.2 Soil-Vapor Survey Results and Conclusions 

A total of five GS passive soil-vapor samplers were placed in the drainfield area of the site 
(Figure 2.2.1-2). Samplers were installed at the site on April 29, 2002, and were retrieved on 
May 14, 2002. Sample locations are designated by the same six-digit sample number both on 
Figure 2.2.1-2 and in the analytical results tables presented in Annex B. 

As shown in the analytical results tables in Annex B, the GS samplers were analyzed for a total 
of 30 individual or groups of vacs, including trichloroethene, tetrachloroethene, cis- and trans
dichloroethene, and benzeneitolueneiethylbenzeneixylene. Low to trace-level (but quantifiable) 
amounts of 17 individual or groups of vacs were detected in the GS samplers installed at this 
site. The analytical results indicated there were no areas of significant vac contamination at 
the site that would require additional characterization. 
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3.5 Investigation 4-Soil Sampling 

Once the system drain lines were located, soil sampling was conducted in accordance with the 
rationale and procedures in the SAP (SNLlNM October 1999) approved by the NMED. On 
August 20, 2002, soil samples were collected from three drainfield boreholes. Soil boring 
locations are shown on Figure 2.2.1-2. Figure 3.5-1 shows soil samples being collected at DSS 
Site 1084. A summary of the boreholes, sample depths, sample analyses, analytical methods, 
laboratories, and sample date is presented in Table 3.5-1. 

3.5.1 Soil Sampling Methodology 

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

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

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

All samples were documented and handled in accordance with applicable SNLlNM operating 
procedures and transported to on- and off-site laboratories for analysis. 

3.5.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1084 are presented and discussed 
in this section. 

VOG analytical results for the six soil samples and one duplicate soil sample collected from the 
three drainfield boreholes are summarized in Table 3.5.2-1. Method detection limits (MDLs) for 
the VOG soil analyses are presented in Table 3.5.2-2. One VOG, 2-butanone, was detected in 
the 3-foot-bgs sample and the duplicate sample from SH2 and in the 8-foot-bgs samples from 
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Figure 3.5-1 

Collecting soil samples with the Geoprobe™ from beneath DSS Site 1084,  
Building 6505 Septic System drainfield.  View to the northeast.  August 20, 2002 
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Table 3.5-1 

Summary of Areas Sampled, Analytical Methods, and Laboratories Used for 
DSS Site 1084, Building 6505 Septic System Soil Samples 

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

Sampling Area Locations (ft bgs) Samples 
Drainfield 3 3, 8 6 +1 Duplicate 

3 3, 8 6 +1 Duplicate 

3 3, 8 6 +1 Duplicate 

3 3, 8 6 +1 Duplicate 

3 3, 8 6 +1 Duplicate 

3 3, 8 6 +1 Duplicate 

3 3, 8 6 +1 Duplicate 

3 3,8 6 +1 Duplicate 

3 3, 8 6 +1 Duplicate 

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

Analytical Parameters and Analytical 
EPA Methodsa Laboratory 

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

e 

Date Samples 
Collected 
08-20-02 

08-20-02 

08-20-02 

08-20-02 

08-20-02 

08-20-02 

08-20-02 

08-20-02 

08-20-02 



Table 3.5.2-1 
Summary of DSS Site 1084, Building 6505 Septic System 

Confirmatory Soil Sampling, VOC Analytical Results 
August 2002 

(Off-Site Laboratory) 

VOCs 
(EPA Method 8260a) 

Sample Attributes 
Record Sample 

Number!> ER Sample ID Depth (ft) 
605649 6505-DF1-BH1-3-S 
605649 6505-DF1-BH1-8-S 
605649 6505-DF1-BH2-3-S 
605649 6505-DF1-BH2-3-DU 
605649 6505-DF1-BH2-8-S j 

605649 6505-DF1-BH3-3-S i 
605649 6505-DF1-BH3-8-S 

Quality Assurance/Quality Control Sample ()lg/L) 
605649 6505-DF1-TBc 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis requestlchain-of-custody record. 

3 
8 
3 
3 
8 
3 
8 

NA 

()l~/kQ) 

2-Butanone 
ND (3.74) 
ND (3.74) 

25.5! 
9.98 
12.7 

ND (3.74) 
9.35 

NDj2.31) 

cER sample ID reflects the final site for vac samples included in this shipment. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
MDL = Method detection limi!. 
f.lg/kg = Microgram(s) per kilogram. 
pg/L = Microgram(s) per liter. 
NA = Not applicable. 
NO () = Not detected above the MDL, shown in parentheses. 
S = Soil sample. 
TB = Trip blank. 
VOC = Volatile organic compound. 
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Table 3.5.2-2 
Summary of DSS Site 1084, Butlding 6505 Septic System 

Confirmatory Soil Sampling, VOC Analytical MDLs 
August 2002 

(Off-Site Laboratory) 

EPA Method 8260a 

Detection Limit 
Analyte (pg/kg) 

Acetone 3.45-3.59 
Benzene o .441--{) .459 
Bromodichloromethane 0.48-05 
Bromoform 0.48-0.5 
Bromomethane 0.49--{).51 
2-Butanone 3.67-3.82 
Carbon disulfide 2.31-2.41 
Carbon tetrachloride 0.48-0.5 
Chlorobenzene OA02--{).418 
Chloroethane 0.794--{).827 
Chloroform 0.51-0.531 
Chloromethane o .363--{).3 78 
Dibromochlaromethane o .49--{) .51 
1,1-Dichloroethane o .461--{).48 
1,2-Dichloroethane 0.422-0.439 
1,1-Dichloroethene 0.49-0.51 
cis-1,2-Dichloroethene o A61--{).48 
trans-1,2-Dichlaroethene 0.52-0.541 
1,2-Dichlaropropane OA71--{).49 
cis-1,3-Dichlaroprapene 0.422-0.439 
trans-1,3-Dichloroprapene 0.245--0.255 
Ethylbenzene 0.373-0.388 
2-Hexanone 3.7-3.85 
Methylene chloride 1.32-1.38 
4-Methyl-2-pentanone 3.95-4.11 
Styrene 0.382-0.398 
1,1,2,2-Tetrachlaroethane 0.892-0.929 
Tetrachlaroethene 0.373-0.388 
Toluene 0.333-0.347 
1,1,1-Trichloroethane 0.52-0.541 
1,1,2-Trichloroethane 0.529-0.551 
Trichloroethene 0.441-0.459 
Vinyl acetate 1.75-1.82 
Vinyl chloride 0.549-0.571 
Xylene 0.382-0.398 

aEPA November 1986. 
DSS '" Drain and Septic Systems. 
EPA '" U.S. Environmental Protection Agency. 
MDL '" Method detection limit. 
)1g/kg '" Microgram(s) per kilogram. 
VOC '" Volatile organic compound. 

! , 
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BH2 and BH3. This compound was not detected in the associated trip blanks (TBs). It is a 
common laboratory contaminant and may not indicate soil contamination at this site. 

SVOCs 

SVOC analytical results for the six soil samples and one duplicate soil sample collected from the 
drainfield boreholes are summarized in Table 3.5.2-3. MDLs for the SVOC soil analyses are 
presented in Table 3.5.2-4. No SVOCs were detected in any of the soil samples collected from 
the site. 

Polychlorinated biphenyl (PCB) analytical results for the six soil samples and one duplicate soil 
sample collected from the drainfield boreholes are summarized in Table 3.5.2-5. MDLs for the 
PCB soil analyses are presented in Table 3.5.2-6. One PCB, Arocior-1260 was detected in the 
8-foot-bgs sample from borehole BH2. 

HE Compounds 

High explosive (HE) compound analytical results for the six soil samples and one duplicate soil 
sample collected from the drainfield boreholes are summarized in Table 3.5.2-7. MDLs for the 
HE soil analyses are presented in Table 3.5.2-8. No HE compounds were detected in the soil 
samples collected from the site. 

RCRA Metals and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical 
results for the six soil samples and one duplicate soil sample collected from the drainfield 
boreholes are summarized in Table 3.5.2-9. MDLs for the metals in soil analyses are presented 
in Table 3.5.2-10. Barium and chromium were detected above the NMED-approved 
background in the 3-foot-bgs and the 8-foot-bgs samples, respectively, from borehole BH3. 

Total Cyanide 

Total cyanide analytical results for the six soil samples and one duplicate soil sample collected 
from the drainfield boreholes are summarized in Table 3.5.2-11. MDLs for the cyanide soil 
analyses are presented in Table 3.5.2-12. Cyanide was detected in the 3-foot-bgs samples 
from boreholes BH2 and BH3 and in the 8-foot-bgs samples from boreholes BH1, BH2, 
and BH3. 

Radionuclides 

Analytical results for the gamma spectroscopy analysis of the six soil samples and one duplicate 
soil sample collected from the drainfield boreholes are summarized in Table 3.5.2-13. No 
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Table 3.5.2-3 
Summary of DSS Site 1064, Building 6505 Septic System 

Confirmatory Soil Sampling, SVOC Analytical Results 
August 2002 

(Off-Site Laboratory) 

Sample Attributes SVOCs 
Record Sample (EPA Method 8270a) 

Numberb ERSample 10 Depth (ft) (~g!kg) 

605649 6505-DF1-BH1-3-S 3 NO 
605649 6505-DF1-BH1-8-S 8 NO 
605649 6505-DF1-BH2-3-S 3 NO 
605649 6505-DF1-BH2-3-0U 3 NO 
605649 6505-DF1-BH2-8-S 8 NO 
605649 6505-DF1-BH3-3-S 3 NO 
605649 6505-DF1-BH3-8-S 8 NO 

aEPA November 1986. 
bAnalysis request!chain-of-custody record. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
flg1kg = Microgram(s) per kilogram. 
NO = Not detected. 
S = Soil sample. 
SVOC = Semi volatile organic compound. 
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Table 3.5.2-4 
Summary of DSS Site 1084, Building 6505 Septic System 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
August 2002 

(Off-Site Laboratory) 

EPA Method 8270a 

Detection Limit 
Analyte ( ~'CljkCl) 

Acenaphthene 8 
Acenaphthvlene 16.7 
Anthracene 16.7 
Benzo(a lanthracene 16.7 
Benzo(a )pvrene 16.7 
Benzo(b lfluoranthene 16.7 
Benzo(g,h ,j)pervlene 16.7 
Benzo(k)fluoranthene 16.7 
4-Bromophenyl phenyl ether 34 
Butylbenzvl phthalate 28.7 
Carbazole 16.7 

. 4-Chlorobenzenamine 167 
bis(2-Chloroethoxy)methane 12.3 
bis(2-Chloroethyl)ether , 37.3 
bis-Chloroisopropvl ether I 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 
Dibenzra,hlanthracene 16.7 
Dibenzofuran 17 
1,2-Dichlorobenzene 10 
1,3-Dichlorobenzene 11.3 
1 A-Dichlorobenzene 15.7 
3,3'-Dichlorobenzidine 167 
2A-Dichlorophenol 20.7 
Diethylphthalate 17.7 
2,4-Dimethylphenol 167 
Dimethylphthalate 18.3 
Di-n-butvl 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-Ethvlhexyl) phthalate 30 
Fluoranthene 16.7 
Fluorene 4 
Hexachlorobenzene 20 

Refer to footnotes at end of table. 

, 
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Table 3.5.2-4 (Concluded) 
Summary of DSS Site 1084, Building 6505 SeptiC System 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
August 2002 

(Off-Site Laboratory) 

EPA Method 8270a 

Detection Limit 
Analyte 

Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno( 1,2,3-cd)pyrene 
Isophorone 
2-Me\tJylnaphthalene 
4-Methvlphenol 
Naphthalene 
2-Nitroaniline 
3-N itroaniline 
4-Nilroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nilrophenol 
n-Nilrosodipropylamine 
Pentachlorop_henol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4-Trichlorobenzene 
2.4,5-Trichloropheno 
2,4,6-Trichlorophenol 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MOL = Method detection limit. 
f.lg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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().lg/kg) 
12.7 
167 
22 

16.7 
16 

16.7 
33.3 
16.7 
167 
167 
37 

20.3 
17 

167 
22.7 
167 
16.7 
12.7 
16.7 
12.7 
17.3 
27.3 
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Table 3.5.2-5 
Summary of DSS Site 1084, Building 6505 Septic System 

Confirmatory Soil Sampling, PCB Analytical Results 
August 2002 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Numberb ER Sample ID Depth (ft) 
605649 6505-DF1-BH1-3-S 
605649 6505-DF1-BH1-8-S 
605649 6505-DF1-BH2-3-S 
605649 6505-DF1-BH2-3-DU 
605649 6505-DF1-BH2-8-S 
605649 . 6505-DF1-BH3-3-S 
605649 6505-DF1-BH3-8-S 

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

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

3 
8 
3 
3 
8 
3 
8 

PCB 
(EPA Method 8082") 

Jgg/kgt 

Aroclor -1260 
ND (1) 
ND (1) 
ND (it 
ND (i) 

1.8 JJ3.33 
ND (1) 
ND (1) 

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

MDL 
/lg/kg 
ND () 
PCB 
S 

quantitation limit, shown in parentheses. 
= Method detection limit. 
= Microgram(s) per kilogram. 
= Not detected above the MDL, shown in parentheses. 
= Polychlorinated biphenyl. 
= Soil sample. 
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Table 3.5.2-6 
Summary of DSS Site 1084, Building 6505 Septic System 

Confirmatory Soil Sampling, PCB Analytical MDLs 
August 2002 

(Off-Site Laboratory) 

EPA Method 8082a 

Detection Limit 
Analy'!e (Ilq/kq) 

Aroclor-l016 1 
Aroclor -1221 2.82 
Aroclor-1232 1.67 
Aroclor-1242 1.67 
Aroclor-1248 1 
Aroclor-1254 0.5 
Aroclor-1260 1 

"EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
flglkg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 

Table 3.5.2-7 
Summary of DSS Site 1084, Building 6505 Septic System 

Confirmatory Soil Sampling, HE Compound Analytical Results 
August 2002 

(Off-Site Laboratory) 

Sample Attributes 
Record 

Number!> ER Sample ID 
605649 6505-DF1-BHl-3-S 
605649 6505-DF1-BHl-8-S 
605649 6505-DF1-BH2-3-S 
605649 6505-DF1-BH2-3-DU 
605649 6505-DF1-BH2-8-S 
605649 6505-DF1-BH3-3-S 
605649 6505-DF1-BH3-8-S 

aEPA November 1986. 
bAnalysis requestlchain-of-custody record. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA = U.S. Environmental 

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

AU9-C4.IWP/SNl04:r5558.doc 3-15 

HE 
Sample 

Depth (ftl 
(EPA Method 8330a) 

3 
8 
3 
3 
8 
3 
8 

H 

HE 
ID 
M9/kg 
ND 
S 

(Ilglkg) 
NDH 
NDH 
NDH 
NDH 
NDH 
NOH 
NDH 

= The holding time was 
exceeded for the associated 
sample analysis. 

= High explosive(s). 
= Identification. 
= Microgram(s) per kilogram. 
= Not detected. 
= Soil sample. 
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Table 3.5.2-8 
Summary of DSS Site 1084, Building 6505 Septic System 

Confirmatory Soil Sampling, HE Compound Analytical MDLs 
August 2002 

(Off-Site Laboratory) 

EPA Method 8330a 

Detection Limit 
Analyte , (,Ig/kg) 

2-Amino-4,6-dinitrotoluene 
; 

18.1 
4-Amino-2,6-dinitrotoluene 34.1 
1,3-0initrobenzene 34.1 
2,4-Dinitrotoluene 55 
2,6-DinitrotoJuene 48 
HMX 48 
Nitrobenzene 48 

; 2-Nitro\oJuene 24 
i 3 -N itrotol uene 24 

4-Nitrotoluene 24 
RDX 48 
Tetryl 221 
1,3,5-T rinitrobenzene 29 
2,4,6-T rinitrotolue ne 48 

aEPA November 1986. 
OSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
HE = High explosive(s). 
HMX = Octahydro-1 ,3,5,7-tetranitro-1 ,3,5,7-tetrazocine. 
MOL "Method detection limit. 
pgfkg = Microgram(s) per kilogram. 
RDX "Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
Tetryl = MethyJ-2A,6-trinitrophenylnitramine. 

! 
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Table 3.5.2-9 

Summary of DSS Site 1084, Building 6505 Septic System 
Confirmatory Soil Sampling, Metals Analytical Results 

August 2002 
(Off-Site Laboratory) 

Sample Attributes Metals (EPA Method 6000/7000/7471Aa) (mg/kg) 
Record Sample 

Numberb ER Sample ID Depth (ft) Arsenic Barium 
605649 6505-0F1-BH1-3-S 3 2.84 

605649 6505-0F1-BH1-8-S 8 3.36 

605649 6505-0F1-BH2-3-S 3 3.15 

605649 6505-DF1-BH2-3-DU 3 3.17 
. 

605649 6505-DF1-BH2-8-S 8 3.16 

605649 6505-0F1-BH3-3-S 3 3.88 

605649 6505-DF1-BH3-8-S 8 3.11 

Background Concentration-Southwest Area 4.4 
SupergroupC 

Note: Values in bold exceed background soil concentrations. 
aEPA November 1986. 
bAnalysis requestichain-of-custody record. 
cDinwiddie September 1997. 
BH = Borehole. 
OF = Orainfield. 
OSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration . 
ft = Foot (feet). 
ID = Identification. 

82.3 J 

96.5 J 

103 J 

137 J 

63.3 J 

411 J 

73.8 J 

214 

J = Analytical result was qualified as an estimated value. 

Chromium 
Cadmium Chromium (Vi) Lead Mercury 
0.145 J 12.8 J ND (0.0533) 3.99 0.00331 J 
(0.485) (0.00951 ) 
0.19 J 10.4 J 0.0578 J 5.13 0.00253 J 
(0.463) (0.0963) (0.0086) 
0.208 J 10.1 J ND (0.0517) 5.75 0.00416 J 
(0.495) (0.00929) 
0.197 J 9.17 J ND (0.0536) 4.86 0.00928 
(0.472) 
0.223 J 10.8 J ND (0.0519) 6.31 0.0164 
(0.472) 
0.199 J 9.02 J ND (0.0533) 4.79 0.00752 J 
(0.45) (0.00972) 

0.222 J 20.2 J ND (0.0522) 5.76 0.00415 J 
(0.467) (0.00858) 

0.9 15.9 1 11.8 <0.1 

J ( ) = The reported value is greater than or equal to the MOL but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NO ( ) = Not detected above the MDL, shown in parentheses. 
S = Soil sample. 

e 

Selenium Silver 
NO (0.393 J) NO (0.0876) 

ND (0.15 J) NO (0.0835) 

ND (0.401 J) NO (0.0893) 

ND (0.153 J) ND (0.0851) 

0.315 J 0.35 J 
(0.472) (0.472) 

ND (0.146 J) ND (0.0813) 

ND (0.151 J) ND (0.0843) 

<1 <1 



Table 3.5.2-10 
Summary of DSS Site 1084, Building 6505 Septic System 

Confirmatory Soil Sampling, Metals Analytical MDLs 
August 2002 

(Off-Site Laboratory) 

EPA Method 6000/7000/7471N 
Detection Limit 

Analyte (rJ1g/kg) 
Arsenic 0.186-0.204 
Barium 0.0601-0.066 
Cadmium 0.0431-0.0473 
Chromium 0.145-0.16 
Chromium (VI) 0.0517-0.0536 
Lead 0.256-0.281 
Mercury 0.000844-0.000956 
Selenium 0.146-0.401 
Silver 0.0813-0.0893 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MOL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Table 3.5.2-11 
Summary of DSS Site 1084, Building 6505 Septic System 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
August 2002 

(Off-Site Laboratory) 

Sample Attributes Total Cyanide 
Record Sample (EPA Method 90 12A") 

Number!' ER Sample ID Depth (ftl 
605649 6505-DF1-BH1-3-S 3 
605649 6505-0F1-BH1-8-S 8 
605649 6505-DF1-BH2-3-S 3 
605649 6505-DF1-BH2-3-DU 3 
605649 6505-DF1-BH2-8-S 8 
605649 6505-DF1-BH3-3-S 3 
605649 6505-DF1-BH3-8-S 8 

Note: Values in bold exceed background soil concentrations. 
aEPA November 1986. 
bAnalysis requestlchain-of-custody record. 
BH 
OF 
OSS 
OU 
EPA 
ER 
ft 
10 

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

(mg/kg) 
NO 
0.0782 J (0.278 

0.0725 J (0.25 
NO 
0.0718 J (0.227 

0.102 J (0.227 
0.125 J (0.25 

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

MOL 
mg/kg 
NO 
S 

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

Table 3.5.2-12 
Summary of DSS Site 1084, Building 6505 Septic System 

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 
August 2002 

(Off-Site Laboratory) 

EPA Method 9012N 
Detection Limit 

AnaMe (mQ/kQ) 
Total Cyanide 0.0381-0.0466 

aEPA November 1986. 
DSS "Drain and Septic Systems. 
EPA "U.S. Environmental Protection Agency. 
MOL "Method detection limit. 
mg/kg "Milligram(s) per kilogram. 
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Table 3.5.2-13 
Summary of DSS Site 1084, Building 6505 Septic System 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
August 2002 

(On-Site Laboratory) 

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

Numberb ER Sample ID Depth (ft) Result 
605640 6505-DF 1-BH 1-3-S 3 NO (0.0265 
605640 6505-DF 1-BH 1-8-S 8 ND (0.0268 
605640 6505-DF 1-BH2-3-S 3 ND (0.0318 
605640 6505-DF1-BH2-3-DU 3 NO 0.0298 
605640 6505-DF1-BH2-8-S 8 ND 0.0302 
605640 6505-DF1-BH3-3-S 3 ND 0.0269 
605640 6505-0F1-BH3-8-S 8 ND 0.0339 
Background Activity-Southwest Area 0.079 
Superqroupd 

Note: Values in bold exceed background soil activities . 
"EPA November 1986. 
bAnalysis request!chain-of-custody record. 
cTwo standard deviations about the mean detected activity. 
dDinwiddie September 1997. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 

Error" 
--
--
--
--
--
--
--

NA 

ND () = Not detected above the MDA. shown in parentheses. 

Thorium-232 
Result Error" 
0.488 0.246 
0.661 0.319 
0.734 0.353 
0.719 0.347 
0.757 0.362 
0.526 0.266 
0.694 0.337 
1.01 NA 

NO () = Not detected, but the MDA (shown in parentheses) exceeds background activity. 
pCifg = Picocurie(s) per gram. 
S = Soil sample . 

= Error not calculated for nondetect results. 

e e 

Uranium-235 
Result Errore 

NO (0.198 --
NO (0.207 --
NO (0.243 --
NO (0.228 --

0.101 0.182 
NO (0.204 --
NO (0.196 --

0.16 NA 

I 

Uranium-238 I 

Result Error" 
ND 0.625) --
ND 0.654) --
ND 0.747 --
ND 0.718 --
ND 0.715 --
ND 0.67) --
ND (0.5) --

1.4 NA 

e 



activities above NMED-approved background levels were detected in any sample analyzed. 
However, although not detected, the minimum detectable activity (MDA) for most of the 
uranium-235 analyses exceeded the respective background activity because the standard 
gamma spectroscopy count time for soil samples (6,000 seconds) was not sufficient to reach 
the NMED-approved background activity established for SNLlNM soil. Even though the MDA 
values may be slightly elevated, they are still very low, and the risk assessment outcome for the 
site is not significantly impacted by their use. 

Gross Alpha/Beta Activity 

Gross alpha/beta activity analytical results for the six soil samples and one duplicate soil sample 
collected from the drainfield boreholes are summarized in Table 3.5.2-14. 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. 

3.5.3 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 anyone shipment might contain samples from several sites. Aqueous EB 
samples were collected at an approximate frequency of 1 per 20 site samples. The EB samples 
were analyzed for the same analytical suite as the soil samples in that shipment. The analytical 
results for the EB samples appear only on the data tables for the site where they were collected. 
However, the results were used in the data validation process for all the samples in that batch. 
No EB samples were collected at this site. 

Aqueous TB samples, for vac analysis only, were included in every sample cooler containing 
vac soil samples. The analytical results for the TB samples appear on the vac 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 vacs were detected in the TB for DSS Site 1084 (Table 3.5.2-1). 

As shown in Tables 3.5.2-1, 3.5.2-3, 3.5.2-5, 3.5.2-7, 3.5.2-9, 3.5.2-11, 3.5.2-13, and 3.5.2-14, 
to assess the precision and repeatability of sampling and analytical procedures, duplicate soil 
samples (deSignated 'DU') were collected and analyzed at the on- and off-site laboratories for 
vacs, svacs, PCBs, HE compounds, metals, total cyanide, radionuclides by gamma 
spectroscopy, and gross alpha/beta activity. 

As shown in Tables 3.5.2-3,3.5.2-5,3.5.2-7,3.5.2-9 and 3.5.2-13, no svacs, PCBs, HE 
compounds, hexavalent chromium, or elevated radionuclides were detected in the primary or 
the duplicate samples from the 3-foot-bgs interval in borehole BH2. 

As shown in Table 3.5.2-1, the 2-butanone concentration in the primary sample was 2.5 times 
that in the duplicate sample from the 3-foot-bgs interval in borehole BH2. 

ALl9·04IWPISNL04:r5558.doc 3-21 840857.03.01 091101042:56 PM 



Table 3.5.2-14 
Summary of DSS Site 1084, Building 6505 Septic System 

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

(Off-Site Laboratory) 

Sample Attributes Activi~ (EPA Method 900.0a) (pCi/q) 
Record Sample Gross Alpha 

Number!> ER Sample 10 Depth (ft) Result 
605649 6505-DF 1-BH 1-3-S 3 5.5 J 
605649 6505-DF1-BH1-8-S 8 14.6 J 
605649 6505-DF1-BH2-3-S 3 8.29J 
605649 6505-DF1-BH2-3-DU 3 6.83J 
605649 6505-DF1-BH2-S-S 8 9.49J 
605649 6505-DF1-BH3-3-S 3 10.5 J 
605649 6505-DF 1-BH3-8-S 8 11.9 J 

Background Activityd 17.4 

aEPA November 1986. 
"Analysis requestfchain-of-custody record. 
cTwo standard deviations about the mean detected activity. 
dMilier September 2003. 
BH = Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
J = Analytical result was qualified as an estimated value. 
NA = Not applicable. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 

Error" 
1.74 
4.57 
2.02 
2.21 
2.3 

2.33 
2.28 
NA 

Gross Beta 
Result Error" 
17.S 1.87 
20.8 1.81 
19.4 1.88 
17.9 1.95 
20.5 2.04 
17.2 1.7 
17.5 1.78 
35.4 NA 

As shown in Table 3.5.2-9, metals concentrations in the primary and duplicate samples from the 
3-foot-bgs interval in borehole BH2 compared as follows: 

• Arsenic, barium, cadmium, chromium, and lead concentrations were comparable. 

• The mercury concentration in the duplicate sample was 2.25 times the 
concentration in the primary sample. 

• Hexavalent chromium, selenium, and silver were not detected in either the primary 
or the duplicate samples. 

As shown in Table 3.5.2-11, cyanide was detected in the primary sample but not in the duplicate 
sample. 

As shown in Table 3.5.2-13, detected activities of the radionuciides by gamma spectroscopy 
were comparable in the primary and duplicate samples. 
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As shown in Table 3.5.2-14 gross alpha/beta activity results for the primary and duplicate 
samples are comparable. 

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 
(SNLlNM July 1994) or SNLlNM ER Project "Data Validation Procedure for Chemical and 
Radiochemical Data," Administrative Operating Procedure (AOP) 00-03 (SNLlNM December 
1999). In addition, SNLlNM Department 7713 (RPSD Laboratory) reviewed all gamma 
spectroscopy results according to "Laboratory Data Review Guidelines," Procedure 
No. RPSD-02-11, Issue No.2 (SNLlNM July 1996). Annex C 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. 

3.6 Investigation 5-Geoprobe ™ Exploration 

On December 4, 2003, a Geoprobe ™ was used to locate the septic tank beneath the asphalt 
pavement west of Building 6505 (Figure 3.6-1). Eleven boreholes were drilled within the 
assumed vicinity of the septic tank as shown on engineering drawings. The septic tank was 
located and it was determined that the tank had been abandoned and backfilled with dirt at 
some point after the samples were collected from the tank in late 1990 or early 1991 
(Figure 3.6-2). 

3.7 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 1084. 
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Figure 3.6-1 

Using the Geoprobe™ to determine the location of the DSS Site 1084 septic tank, which was 
located beneath the asphalt pavement.  View to the northeast.  December 4, 2003 
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Figure 3.6-2 

Location of the DSS Site 1084 septic tank under the asphalt parking lot, as determined by 
Geoprobe™ borings.  The tank was found filled with dirt.  View to the east.  December 4, 2003 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1084, the Building 6505 Septic System. is based upon 
the COCs identified in the soil samples collected from beneath the drainfield at this site. This 
section summarizes the nature and extent of contamination and the environmental fate of the 
COCs. 

4.1 Nature and Extent of Contamination 

Potential COCs at DSS Site 1084 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals, hexavalent chromium, and radionuclides. No SVOCs or HE compounds were detected 
in any of the soil samples collected at this site. The VOC, 2-butanone, was detected in four of 
the seven samples collected from the site. PCBs were detected in one sample, and cyanide 
was detected in five samples collected from the site. Barium and chromium were each detected 
in one sample above the NMED-approved maximum background concentrations for SNLlNM 
Southwest Area Supergroup soils (Dinwiddie September 1997). Hexavalent chromium was 
detected in one sample but not above the NMED-approved maximum background 
concentration. When a metal concentration exceeded its maximum background screening 
value,' it was considered further in the risk assessment process. 

None of the four representative gamma spectroscopy radionuclides were detected at activities 
exceeding the corresponding background levels. However, the MDA values for most of the 
uranium-235 analyses exceeded the corresponding background activity. Finally, no gross 
alpha/beta activity was detected above the New Mexico-established background levels. 

4.2 Environmental Fate 

Potential COCs may have been released into the vadose zone via aqueous effluent discharged 
from the septic system and drainfield. Possible secondary release mechanisms include the 
uptake of COCs that may have been released into the soil beneath the drainfield (Figure 4.2-1). 
The depth to groundwater at the site (approximately 508 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 0 provides additional discussion on the fate and transport of COCs at DSS 
Site 1084. 

Table 4.2-1 summarizes the potential COCs for DSS Site 1084. 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 1084 is industrial (DOE et al. 
September 1995). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation; 
however, these are realistic possibilities only if contaminated soil is excavated at the site. The 
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Conceptual Site Model Flow Diagram for DSS Site 1084, Building 6505 Septic System 
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Table 4.2-1 

Summary of Potential COCs for DSS Site 1084, Building 6505 Septic System 

COCs Detected or 
with Concentrations 

Number 
of 

COC Type Samplesa 

VOCs 7 
SVOCs 7 
PCBs 7 
HE Compounds 7 
RCRA Metals 7 

7 
Hexavalent Chromium 7 
Cyanide 7 
Radionuclides Gamma Spectroscopy 7 
(pCi/g) Gross Alpha 7 

Gross Beta 7 

aN umber of samples includes duplicates and splits. 
bDinwiddie September 1997. 

Greater than 
Background or 
Nonquantified 
Backqround 
2-Butanone 

None 
Aroclor-1260 

None 
Barium 

Chromium 
None 

Cvanide 
U-235 
None 
None 

Maximum 
Background 

LimiVSouthwest 
Area Supergroupb 

(mq/ko) 
NA 
NA 
NA 
NA 
214 
15.9 
NA 
NC 

0.16 
NA 
NA 

Number of Samples 
Where COCs 
Detected with 

Concentrations 
Maximum Greater than 

ConcentrationC Average Background or 
(All Samples) Concentrationd Nonquantified 

(mo/kO) (mo/ko) Backgrounde 

0.0255 0.0090 4 
NA NA None 

0.0018 J 0.0007 1 
NA NA None 

411 J 138.1 1 
20.2 J 11.8 1 

NA NA None 
0.125 J 0.0697 5 

ND (0.243) NCf 6 
NA NA None 
NA NA None 

cMaximum concentration is either the maximum amount detected, or for radionuclides, the greater of either the maximum detection or the 
maximum MDA above background. 
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 instnument 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. 
MDA = Minimum detectable activity. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 

NC 
ND ( ) 
PCB 
pCi/g 
RCRA 
SVOC 
VOC 

= Not calculated. 
= Not detected above the MDA shown in parentheses. 
= Polychlorinated biphenyl. 
= Picocurie(s) per gram. 
= Resource Conservation and Recovery Act. 
= Semivolatile organic compound. 
= Volatile organic compound. 



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

Potential biota receptors include flora and fauna at the site. Major exposure routes for biota 
include direct soil ingestion, ingesting COCs through food chain transfers, and direct contact 
with COCs in soil. Annex D provides additional discussion of the exposure routes and receptors 
at DSS Site 1084. 

4.3 Site Assessment 

Site assessment at DSS Site 1084 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 1084 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1084 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. Ecological risks are expected to be 
very low. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risk at DSS Site 1084. 
This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1084 has been recommended for an industrial land-use scenario (DOE et al. 
September 1995). Because 2-butanone, PCBs (Aroclor-1260), barium, chromium, cyanide, and 
uranium-235 are present above background levels, have nonquantified background levels, or 
have MDA values above background levels, 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 1084 is 0.01 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 0.01. There is no quantifiable excess 
cancer risk for DSS Site 1084 COCs for an industrial land-use scenario. NMED guidance states 
that cumulative excess lifetime cancer risk must be less than 1 E-5 (8earzi January 2001); thus 
the excess cancer risk for this site is below the suggested acceptable risk value. There is no 
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estimated incremental excess cancer risk for DSS Site 1084. Both the incremental HI and 
excess cancer risk are below NMED guidelines. 

The HI calculated for the COGs at DSS Site 1084 is 0.08 for the residential land-use scenario, 
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological COG risk (without rounding), is 0.04. There is no excess cancer risk 
for DSS Site 1084. NMED guidance states that cumulative excess lifetime cancer risk must be 
less than 1 E-5 (Bearzi January 2001); thus the excess cancer risk for this site is below the 
suggested acceptable risk value. There is no incremental excess cancer risk for DSS 
Site 1084. Both the incremental HI and incremental excess cancer risk are below NMED 
guidelines. 

For the radiological COCs, one of the constituents, uranium-235, had MDA values greater than 
the corresponding background values. The incremental total effective dose equivalent (TEDE) 
and corresponding estimated cancer risk from radiological COCs are much lower than the EPA 
guidance values; the estimated TEDE is 1.2E-2 millirem (mrem)/year (yr) for the industrial land
use scenario. This value is much lower than the EPA's numerical guidance of 15 mrem/yr (EPA 
1997a). The corresponding incremental estimated cancer risk value is 1.4E-7 for the industrial 
land-use scenario. Furthermore, the incremental TEDE for the residential land-use scenario 
that results from a complete loss of institutional controls is 3.1 E-2 mrem/yr with an associated 
estimated excess cancer risk of 4.0E-7. The guideline for this scenario is 75 mrem/yr (SNLlNM 
February 1998). Therefore, DSS Site 1084 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 Radiological and Nonradiological Risks from 

DSS Site 1084, Building 6505 Septic System Carcinogens 

Scenario Nonradioloqical Risk Radioloqical Risk 
Industrial O.OOE+O 1.4E-7 
Residential O.OOE+O 4.0E-7 

DSS = Drain and Septic Systems. 

Total Risk 
1.4E-7 
4.0E-7 

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

4.3.2.2 Ecological 

An ecological assessment that corresponds with the procedures in the EPA's Ecological Risk 
Assessment Guidance for Superfund (EPA 1997b) also was performed as set forth by the 
NMED Risk-Based Decision Tree in the "RPMP [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, V11.2, and VI1.3). This methodology also required developing a site conceptual 
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model and a food web model, as well as selecting ecological receptors, as presented in 
"Predictive Ecological Risk Assessment Methodology, Environmental Restoration Program, 
Sandia National Laboratories, New Mexico" (IT July 1998). The risk assessment also includes 
the estimation of exposure and ecological risk. 

Table 18 of Annex D presents the results of the ecological risk assessment. Ecological risks 
associated with DSS Site 1084 were estimated through a risk assessment that incorporates 
site-specific information when available. All hazard quotient (HQ) values predicted at this site 
were less than 1 with the exception of barium. For barium, the contribution from background 
concentrations accounts for the majority (52 percent) of the HQ values. Therefore, ecological 
risks associated with this site are expected to be low. 

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 1084 poses insignificant risk to human health under both the industrial 
and residential land-use scenarios, a baseline human health risk assessment is not required for 
this site. 

4.4.2 Ecological 

Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate 
that ecological risks at DSS Site 1084 are expected to be low, a baseline ecological risk 
assessment is not required for the site. 
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5.1 

5.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE 
WITHOUT CONTROLS DETERMINATION 

Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, a determination of CAC without controls is recommended for DSS Site 1084 for the 
following reasons: 

5.2 

• The soil has been sampled for all potential COCs. 

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

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

Criterion 

Based upon the evidence provided in Section 5.1, a determination of CAC without controls 
(NMED April 2004) is recommended for DSS Site 1084. This is consistent with the NMED's 
NFA Criterion 5, which states, "the SWMU/AOC [Area of Concern] has been characterized or 
rernediated in accordance with current applicable state or federal regulations, and the available 
data indicate that contaminants pose an acceptable level of risk under current and projected 
future land use" (NMED March 1998). 
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ANNEXA 
DSS Site 1084 

Septic Tank Sampling Results 



'-!---(7-1/ 

=. 



TABLE 2 

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

SEPTIC TANK SAMPLING 

BUILDING 6505 

SAMPLE NUMBERS SNLA004839, SNLA004840 

Parameters 

SEMIVOLATILE ORGANICS 
4-Methylphenol" 

INORGANICS 
Oil and Grease 
Phenolics 

METALS 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
Selenium 
Silver 
Zinc 

RADIOLOGICAL 
Gross Beta 
Uranium 238 

"Not on lotal toxic organic list 
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Results 
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1.6 
0.38 

0.32 
0.014 
0.014 

1.4 
0.14 
0.16 

0.0016 
0.0057 

0.021 
4.2 

25 
1.1 
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mg/l 
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mgll 
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mg/J 
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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): 4/23,24,25,26,29,30/2002; 5/1,612002 
# 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 

DatelTime Received by Gore: 511712002 @ 2:00 PM; 5124/2002@1:30PM By: MM 
Chain of Custody Form attached: " 
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. L. Gore & Associates 
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ANALYTICAL PROCEDURES 

W.L. Gore & Associates' Screening Module Laboratory operates under the guidelines of its Quality 
Assurance Manual, Operating Procedures and Methods. The quality assurance program is consistent with 
Good Laboratory Practices (GLP) and ISO Guide 25, "General Requirements for the Competence of 
Calibration and Testing Laboratories", third edition, 1990. 

Instrumentation consists of state ofthe 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 Quality Assurance: 
The analytical method employed is a modified EPA method 8260/8270. Before each run sequence, two 
instrument blanks, a sorber containing 5J.lg 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 and/or 
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 10J.lg per target compound, is analyzed after every ten samples and/or 
trip blanks, and at the end of the run sequence. Positive identification of target compounds is determined 
by 1) the presence ofthe 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 othet sampled locations 
on the site, matrix data should reveal the same pattern, and vice versa). However, due to a 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 contantination. The soil gas signal reported from each 
module can evolve from all of these sources. Differentiation between soil and groundwater 
contamination can only be achieved with prior knowledge of the site history (i.e., the site is 
known to have groundwater contamination only). 

• 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 placedin 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 locations; therefore no contour 
mapping was performed. 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 ofW, L. Gore & Associates 



UNITS 
Ilg 
MDL 
bdl 
nd 

ANALYTES 
BTEX 

BENZ 
TOL 
EtBENZ 
mpXYL 
oXYL 
CII,CI3&CI5 

UNOEC 
TRIDEC 
PENTADEC 
TMBs 
135TMB 
I 24TMB 
ctl20CE 
!l20CE 
cl20CE 
NAPH&2-MN 
NAPH 
2MeNAPH 
MTBE 
IlDCA 
CHCI3 

IIITCA 
12DCA 
CCI4 

TCE 
OCT 
PCE 
CIBENZ 
14DCB 

BLANKS 
TBn 
method blank 
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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, ethyl benzene and total xylenes 
(Gasoline Range Aromatics) 
benzene 
toluene 
ethylbenzene 
m-, p-xylene 
o-xylene 
combined masses of un de cane, tridecane, and pentadecane (ClI+CI3+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-I ,2-dichloroethene 
trans-l,2-dichloroethene 
cis-l,2-dichloroethene 
combined masses of naphthalene and 2-methyl naphthalene 
naphthalene 
2-methyl naphthalene 
methyl t-butyl ether 
1,1-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 # .......L1 J.L092J6UlOnOu.?...1S'--_______ .~· '} 

lro~;t .. 
"'""'~.. W. L. Gore & Assoclates, Inc., Survey Products Group 

100 Chesapeake Boulevard. Ellaon. Maryland 2]921 • Tel: (410) 392-7600. Fax (4]0) 506-4780 

nstructions: Customer must rnmrllPl'p 

:ustomerName: SANDIA NATIONAL LABS 

\ddress: ACCOUNTS PAYABLE MS0154 

P.O.BOX 5130 

ALBUQUERQUENM 87185 U.S.A. 

'hone: 505-284-3303 

;;erial # of Modules Shipped 

Verified By: 

Installation . 

Site Address: ffiVL 2N13-AFB. NM 
Jc::.l ~, LA,,-Ji:J 

Project Manager: MIKE SANDERS 

Customer Project No.;,.: ______________ _ 

Customer P.O. #: 28518 Quote #: 211946 

# of Modules for Installation 135 # of Trip Blanks 7 

CORE-SORBER ® Screening Survey is a regislered service mark ofW.L Gore & Associales. inc. FORM8R.8 
]/08/01 



GORE-SORBER® Screening Survey Chain of Custody e 
For W.L. Gore & Associates use only 
Production Order # ......11.lJO::z.96UJO"'o.u?:..;s'--_______ _ 

\6DREJr 
""'~;;:.,~.' W. L. Gore & Associates, Inc., Survey Products Group 

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

Instructions: Customer must 
Customer Name: SANDIA NATIONAL LABS 

Address: ACCOUNTS PAYABLE MS0154 

P.O.BOX 5130 

ALBUQUERQUENM 87185 U.S.A. 

Phone: 505-284-3303 

FAX: 

Serial # of Modules Shipped 

Verified By: 

Installation -Pelr'folrmle'd·,Bv; 

",e:nmlUJsneo By ----____ _ 

Affiliation 

shaded cells 
Site Name: NON-ER DUA1N+ SEPTIC 
Site Addres:s:-: -~Kl~'~iL~2~J<t~I'J-~A~FB~,~NM~~='----:----

-~\ ~I LA..JD 

Project Manager: MIKE SANDERS 

Customer Project No.:..: ______________ _ 

Customer P.O. 'II: 28518 

~ # of Trip Blanks 7 

Time 

GORE· SORBER ® Screening Survey is a regisrered service mark ofW.L. Gore & Associares, JIlC. 



SITE NAME & LOCAT10N 
" ' 

~ORE·SORBER® Screening Survey 
nstallation and Retrieval Log 

.;..),_~_.,......-Of.::_4-=·_-r-__ --'------+-E-V-1D-EN-cE-O-F-Ll-QUJ-D-..----......... ----..--.ll~("· 
~1NE MODULE # INSTALLATION RETRlEVAL 

DATE/TlME # DA~E 

13. 179129 
M...:. -1'79130 

~5. 179131 
46. 179132 
47. 179133 
48. 179134 

49. 1791~ 

5<>-. 179136 
51. 179137 
52. 179J38 
53. 179139 

54-. 179140 

..s~ 179141 

57. 179143 

6]. 179152 

_ 62. J79l5.3 
63. 179154 

,64..1.79155 
65. 179156 
66. 179157 
67. 179158 
68. 179159 
69. J79160 
70. 17916J 
71. 17.9162 

72... 179161. 
73.179164 
74. 179165 

[76. 179167 
77. 179168 
78. 179169 

.79. 179170 
1(0. 179171 

~ ~~:~~~ 
.\W }79174 

" S4_ J'79175 

'/ .... '4371<-10-021051 

If:3ft> 6 -10 -0 t 1/.' ~r.. 

If ()() 
1110 
11/4 

f13t 

HYDROCARBONS (LPH) , MODULE IN 
or WATER 

HYDROCARBON ODOR (check on~) 
(Check as' -;_., 

LPH ODOR NONE YES NO 

" 

, 

. 

.. . 

. 

, 

, 

, 

, 

GORE-SORBeR ® Scr.ening Survey is a r.gisrerd service mark of W.L 007£ & A.sodart:.r, Jnc. 
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DATE 
ANALYZED 

5/21/2002 
5121/2002 
5/2112002 
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 
5121/2002 
5/21/2002 
5121/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/2812002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/28/2002 
5/2812002 
5/28/2002 
5/28/2002 

5/30/2002 
Page; 2 of 12 

SAMPLE 
NAME 
MDL= 

179125 
179126 
179127 
179128 
179129 
179130 
179131 
179132 
179133 
179134 
179135 
179136 
179139 
179142 
179143 
179144 
179150 
179151 
179152 
179153 
179154 
179155 
179156 
179157 
179158 
179159 
179160 
179161 
179162 
179163 
179164 
179165 
179166 
179167 
179168 
179169 
179170 
179171 

BTEX, ug BENZ, UQ 
0.03 

0.10 nd 
0.00 nd 
0.09 nd 
0.07 nd 
0.02 nd 
0.21 nd 

nd nd 
nd nd 

0.08 nd 
nd nd 

0.11 nd 
0.09 nd 

nd nd 
0.11 nd 

nd nd 
0.17 nd 
0.40 nd 

nd nd 
0.09 nd 
0.13 nd 

nd nd 
nd nd 
nd nd 
nd nd 

0.01 nd 
0.00 nd 

nd nd 
0.00 nd 
0.01 nd 
0.01 nd 
0.02 nd 

nd nd 
0.00 nd 

nd nd 
0.04 nd 

nd nd 
0.03 nd 

nd nd 

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

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES eeT AND eex - PRODUCTION ORDER #10960025 

TOL,'uq EtBENZ, UQ mpXYL, ug oXYL, uq Cll, C13, &C15, UCj UNDEC, UCj 
0,02 0.01 0.01 0.01 

0:08 nd 0.02 nd 0.05 
nd nd bdl nd 0.04 

D-Q5 nd 0.02 0.01 0.04 
0;05 nd 0.02 nd 0.08 

Od nd 0.02 nd 0.06 
0.15 nd 0.04 0.02 0.15 

nd nd nd nd 0.07 
nd nd nd nd 0.05 

0.08 nd nd nd 0.19 
od nd nd nd 0.05 

0.10 nd 0.01 nd 0.16 
0.09 nd nd nd 0.04 

nd nd nd nd 0.68 
0.07 nd 0.03 0.01 0.25 

od nd nd nd 0.07 
0.09 0.02 0.05 0.01 0.08 
0.19 0.04 0.13 0.04 0.07 

nd nd nd nd 0.03 
0.05 nd 0.03 0.02 0.19 
0.08 nd 0.04 0.02 0.13 

nd nd nd nd 0.11 
nd nd nd nd 0.06 
nd nd nd nd 0.22 
nd nd nd nd 0.12 
nd nd 0.01 nd 0.11 
nd nd bdl nd 0.07 
nd nd nd nd 0.02 
nd nd bdl nd 0.08 
nd nd 0.01 nd 0.10 
nd nd 0.01 nd 0.07 
nd nd 0.02 bdl . 0.14 
nd nd nd nd 0.08 

bdl nd nd nd 0.05 
nd nd nd nd 0.02 

0.03 nd 0.01 nd 0.09 
nd nd nd nd 0.06 
nd nd 0.03 nd 0.06 
nd nd nd nd 0.04 

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 
0.04 
0.03 
0.07 
0.04 

bdl 
0.04 
0.03 
0.04 
0.02 
0.07 
0.12 
0.03 
0.04 
0.05 
0.03 
0.06 
0.03 
0.02 

bdl 
0.15 
0.04 
0.05 
0.03 

bdl 
0.03 
0.03 
0.02 
0.06 
0.03 
0.03 
0.02 
0.04 
0.03 
0.04 
0.03 

e 

TRIDEC, Uq PENTADEC, ug TMBs, ug 
0.01 0.02 
0.Q1 bdl 0.00 
0.02 bdl 0.00 

bdl bdl 0.00 
0.01 0.03 0.00 
0.03 bdl 0.00 
0.03 0.05 0.00 
0.01 0.02 nd 
0.02 .0.02 0.00 
0.09 0.05 nd 
0.02 bdl 0.00 
0.04 0.08 0.00 
0.01 bdl 0.00 
0.10 0.51 0.00 
0.07 0.06 0.00 
0.02 0.03 nd 
0.01 0.02 0.00 
0.02 bdl 0.00 

bdl bdl 0.00 
0.02 0.11 0.08 
0.02 0.08 0.13 
0.01 0.07 0.00. 
0.02 . 0.04 0.00 
0.01 0.06 0.00 
0.02 0.06 0.00 
0.Q1 0.05 0.00 
0.01 0.03 0.00 
0.02 bdl 0.00 
0.02 0.03 0.00 
0.03 0.04 0.00 
0.02 0.03 0.00 
0.02 0.06 0.00 

bdl 0.05 0.00 
0.01 bdl 0.00 

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

CCT_CCXrpl 
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SAMPLE 
NAME 
MDL= 
179125 
179126 
179127 
179128 
179129 
179130 
179131 
179132 
179133 
179134 
179135 
179136 
179139 
179142 
179143 
179144 
179150 
179151 
179152 
179153 
179154 
179155 
179156 
179157 
179158 
179159 
179160 
179161 
179162 
179163 
179164 
179165 
179166 
179167 
179168 
179169 
179170 
179171 

5/30/200a 
Page: 6. 

124TMB, ug 135TMB, UQ 

0.03 0.02 

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

0.06 0.03 
0.09 0.03 

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

bdl nd 
bdl bdl 
bdl bdl 
bdl nd 
bdl nd 
bdl nd 
bdl bdl 
nd nd 
bdl nd 
bdl bdl _._-

ct12DCE, ug 

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 

GORE SORBER SCREENING SURVEY ANAL YTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGETVOCslSVOCs (Ai) 

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

t12DCE, ug c12DCE, UQ NAPH&2-MN, UQ NAPH, Uq 2MeNAPH, Uq 

0.14 0.03 0.01 0.02 

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 0.00 nd bdl 
nd nd 0.00 nd 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 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.01 0.01 bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd nd nd nd 
nd nd 0.11 0.05 0.06 
nd nd 0.16 0.09 0.07 
nd nd 0.04 0.02 0.02 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.03 nd 0.03 
nd nd 0.04 0.02 0.03 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.11 0.05 0.06 
nd nd 0.05 0.02 0.03 
nd nd 0.02 0.02 bdl 

nd: nd nd 0.04 0.02 0.02 
nd' nd nd 0.00 nd bdl 
nd 
nd 
nd 
nd 
nd 
nd 

nd nd 0.04 0.02 0.02 
. nd nd 0.04 nd 0.04 

nd nd 0.Q7 0.02 0.04 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.08 0.03 0.05 

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

ESTIMATED if any of the individ pounds were reported as bdl. 

MTBE, Uq 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 bdl 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 bdl nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd ndl 
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 

cecxrPI 
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SAMPLE 
NAME 
MDL= 

179125 
179126 
179127 
179128 
179129 
179130 
179131 
179132 
179133 
179134 
179135 
179136 
179139 
179142 
179143 
179144 
179150 
179151 
179152 
179153 
179154 
179155 
179156 
179157 
179156 
179159 
179160 
179161 
179162 
179163 
179164 
179165 
179166 
179167 
179168 
179169 
179170 
179171 

5/30/2002 
Page: 10 of 12 

TCE, ug OCT, ug PCE, ug 
0.02 0.02 0.01 
0.03 nd 1.24 

nd nd 0.52 
nd nd 0.55 
nd nd nd 
nd nd 0.01 
nd 0.12 0.02 
nd nd nd 
nd nd 0.75 
nd nd 0.18 
nd nd 0.33 
nd nd 0.38 
nd nd 0.65 
nd nd 0.14 
nd 0.12 0.42 

0.41 nd 0.25 
0.84 0.13 0.21 
2.50 0.14 0.18 
0.71 nd 0.32 

nd nd 0.06 
nd nd 0.03 
nd nd nd 
nd nd nd 
nd nd nd 
nd . nd 0.38 
nd nd . 0.56 
nd nd 0.60 
nd nd 0.37 
nd nd nd 
nd nd bdl 
nd nd nd 
nd nd 0.01 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 

14DCB, ug 
0.01 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
bdl 

; nd 
nd 
nd 
nd 
nd 
bdl 
nd 

0.02 
nd 
nd 
nd 
nd 

. GORE SORBER SCREENUI:G.VEY ANALYfICAL 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 

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 

0.05 nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 

0.08 nd nd 
nd nd nd 
nd bdl 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 
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. 

e 

CCT_CCXrpt 





ANNEXC 
DSS Site 1084 

Soil Sample Data Validation Results 
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IntemalLab 

Batch No. 

Alment6 
Page 1 of 1 

CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

SMOUse 

e 
Pag8 1 of:;2... - -

ARICOC I 605649 
Dept No./Mall Stop: 613511089 Date SaIf1l)lw Shipped: Project/Task No.: E3 "'eat 8h •• e ......... ~ 
PrajadlTasic Manager: Mlhe &.IIII.el'll CarrierlWayblA No. SMO Authorization: If<.. -Send preliminary/copy r.wBrt to: 
Project Name: DSS soil sampling Lab Contact:. Contrar#:_PO 21671_· __ . 
ReccrdCenterCode: ERl129510SSJDAT Lab Destination: --rI4e ~ . O-"Ieased by COC No.: _____ _ 

logbook Ref. No.: ER 0!Kl SMa Contac:tIPhone: Pam Pufssantl5()5.844..3185 f:~;:': VV:.::aa:::lI:::daII=.o::.:n~Req:::!u::l::.:red=_~-:_::__::_:"":'--_I 
Send Report \0 SMa: Wendy Palencial505-844-3132 Bil T o:SendIa NatIonal Labs (AccourU Payable) 

Referene» LOV(avaliable at SMO) 
Preserv- Collection sample 

Volume alive Method Type 

40z 4c G SA 

9' ' I tl/l t ' oJ1."~ I 8 I AS I 40z I 4c G SA 

3' of135 I 8 I G I 500ml 4c G SA 

81 1 
",g~ ... I 8 I G 1500ml 4c G SA 

i5(,,,, I ........... r l-on .. -3-DlI 3' 0 9.3:5 S AS 40z 4c '" ....... - ~. 

~ 

P.O. Box 5800 MS 0154 

Albuquerque. NM 87185-0154 

PIII1IIMI8r & Method 
Requested 

VOC(8260B) 

VOC(8260B) 

see below for parameter Jl-

see below for parameter 

VOC (8260B) 

Lab Sample 
ID 

;1. 

, . ., 

,t 059675-002 6505I10B4-DF1-BH2-.'!S-DU .3 • .... Cl'MI'Ii 8 G 500ml 4c G SA see below for parameter ' , " 

II 059676-001 6505I1084-DF1-BH2-.3-S '3" 09?r:; 8 AS 40z 4c G SA VOC(8260B) ,,' .:~,::,:,: 
• 059677-001 6505I1084-DF1-BH2-~ 1'(' ~O 8 AS 40z 4c G SA VOC (8260B) 

• 059676-002 16505I1084-DF1-BH2-,3.S I 3' I A \ II 0 't'tO 18 I G I 500mI I 4c I .G I SA Isee below for parameter 

~ 

"I' 059677-002 1650511084-0F1-BH2 .. S'-S I g' , I/J" \ J, 0'1551 s I G 15OOm1 4c IG 1 SA lsee below for parameter I . ,I 
IRMMA [JYes. L./.No Ref. No. . Sample T",~II1II' . '... Sino Use .. SpeclallMlructionsIQC Requirements Abi1.~!\I1 .:, .. ,. I 

Sample D.lapoAI l J Return to Client [./J Dlsposa. I by lab 0." ~\ef8d(mrnidd!yY) ~/';!:r~iit ~ EDD 0 Y.. 0 NoC~~dltio~ on: . 
Turnaround TIme L./ Normal l Rush Entered by; . '., '~'/'Y'> Level C Package 0 Vee 0 No ._. Receipt, ., 
Retum Samples By: Level of Rush:"·· IQC"lnIIs." . ,IJ..."" . .' "Sand repOi1 to: .l( SVOC (8270C) 

Sample 
Team 
Members 

1.Ratlnqulshed bYb 
1. Received by 

2.Rellnqulshed by: 
2. Recelvad by 
3.Rellnquished by 

3. Received by 

I·,·r'~"''''''" 

3'. ~l 

I Name 81 nature Inlt CompanylOrganizatloniPhoneICellular Mike Sanders PCBs(8082)Cr6+(7197) 
J.Lee It: .I /. Weslonl61351505-284-3309 Dept6135lMSl1089 HE(8330 
W.Gibson '(JJhl - :I MDMI61351505-845-3267 Phonel505-28412478 Total Cyanlde(9010) 
G.Quintana I •• '010 u :Y.J. 'P Shaw/61351505-284-3309 RCRA Metals(6020.7000. 

.. :d2.d-
.L~_ '-.• __ 

/_'~ 

'. 7471) I 
·PI ...... ,Ist •• separate l'ePort. Gross alphalbeta (900) 

erg-:t 11.$ Da5~~"'-Ulme/o, ';0 
~~,;I.."!: Dale ,,~c>i! TlmeA::>.2:I 
arg. 3J a:soatelfl:xVD2 Tnno M~ 
Q!Jl. Date TIme 
Org. Dale TIme 
erg. Dale TIme 

T4.Rellnqulshed by Org. Date 

14. Receivadby Org. Date 
5.Rellnquished by Org. Date 
5. Received by Org.. Date 
6 .. Rellnquished by Org.. Dale 
6; Received by Org. Date 

t"/~~} 

"l 

TIme 
TIme 
TIme 

TIme 

Tune 
TIme 

J,.abUse 

~ 

~ ~ 



OFF-5ITE LABORATORY 
Analysis Request And Chain Of Custody (Continuation) 

ARlCOC· 

e 
/,~:.o.."':' 

_----..f )'--__ 
e 

(-'-~~) .,' (1 



• 

RECORDS CENTER CODE: ERl1295/DSSIDAT 

SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: DSS Soil Sampling PROJECTITASK: 7223 02.03.02 

ORG/MS/CFO#: 613311089/CF032-02 

SAMPLE SHIP DATE: 81 a till Q 6l 
SNL TASK LEADER: ..:Co=lIin.:::s~ ______ _ 

SMO PROJECT LEAD: 

ARCOC LAB LAB 10 PRELIM DATE FINAL DATE BY 

605649 GEL . 65936A 912712002 

605650 65936B 912712002 JAC 

605651 65936C 912712002 JAC 

605655 659360 912712002 JAC 

NAME DATE 

CORRECTIONS REQUESTEDIRECEIVED: r:'\~\..u.\ lO- ol-~ (aId lO-P9-0Q. 
PROBLEM #:_~-,":5_BrlP __ . _________ ----

REVIEW COMPLETED BY/DATE: _.....:l~1k~~ ____ __ (O,,---=-o...!..1-_-();.::..~,--_ 
FINAL TRANSMITTEDTO/DATE: _~( u18i.=.._. _____ --""{O,--..;;...o,;-l::-z-Q",,i}.~_ 
SENT TO VALIDATION BY/DATE:_...IC"1l.Po.::... ::.,:,,,'--__ ~ _ __ .L.WIQ~b~Iiu.<1f-'iila __ 

RUSH VALIDATION REQUIRED EST. TAT: ... I _...IL'--_________ ......:...~_ 
VALIDATION COMPLETED BY/DATE: ---:o.---,--7I\T=----~:__ __ IO~ . .)~S~.O:..:::.;J~-

TO ERDMS OR RECORDS CENTER BY/DATE: 12 -~ //./f/t? ~ 

COMMENTS: 
----------------~--~--------

NOV 25 2002 
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Analytical Quality Associates, Inc. 
616 Maxine NE , * Albuquerque. NM 87123 a , ,phone: 505·299·5201 

• Fax: 505·299-6744 
Email: minteer@aolcom 

DATE: October 23. 2002 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Radiochemical Data Review and Validation· SNL 
Site: DSS soil sampling 
ARCOC 605649 605650 605651 605655 
GEL SOG # 65936 and 65944 Project/Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the 
data review and validation. This validation was performed according to SNUNM ER 
Project AOP 00-03. 

Summary 

All samples were prepared and analyzed with approved procedures using method EPA 
900 (GrossAiphaIBeta); Problems were identified with the data package that resulted 
in the qualification of data. ' 

Batch 198983 soils 
The MSIMSD %R for gross alpha (73/68%) was < QC acceptance criteria (75"'" 
125%). AD associated sample results were> MDA and will be qUlllllfied "J, A2". 

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

Holding TlmulPruervaaon 

All AnaM!es: All samples were analyzed within the prescribed holding times and 
proper1y preserved. 

Callbratton 



, 
./ 

Blanks 

No target analytes were detected in the method blank at concentrations> the 
assoc1ated MOAs. The equipment blank (65944-012) had a nonvolatile beta value> 
MOA. However, all associated sample results were> 5X the EB value; thus no data will 
be qualified. 

MatrIx Spike (lIS) Analy!. 

The MSIMSO analyses met all QC acceptance criteria except as mentioned above in 
the summary section and as fonows: 

Batch 198970 water 
The MSIMSO was performed on a sample of similar matrix from another SNL 
SOG. No data will be qualified as a resuR. 

ubonltory Control Sample (LCa) Analysis 

The LCS analyses met all QC acceptance criteria. 

Replcates 

The replicate analyses met all QC acceptance criteria. 

Tracer/Carrier"Becoveries 

No tracer/carrier required. 

Negative Bias 

All sample resuRs met negative bias QC acceptance criteria. 

Detection LirnltalDIJutJons 

All detection limits were proper1y reported. No samples were diluted. 

Oth.rQe 

A field duplicate and equipment blank (E8) was submitted on the ARCOC. There are 
no "required" validation procedures for assessing a file duplicate. 
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: 505-299-5.201 
• Fax: 505-299-6744 

Email: minteer@aol.com 

DATE: 10/18/02 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Organic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605649, 605650, 605651, 605655 
GEL SDG fI. 65936 and 65944 
Project/Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the <fata 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 
8260AIB (VOC), 8270C (SVOC), 8082 (PCBs) and 8330 (HEs). Problems were identified with the 
data package that resulted in the qualification of data. 

~ - Batch 197301 water 
No MSIMSD or replicate sample was performed for the batch. All associated sample results 
will have thie "P2" descriptor added due to lack of precision information. 

~ - Batch 196776 water 
Bis (2-ethylhexyl) phthalate was detected in the method blank (MB) at a value> Dl but < RL. 
Sample 65944-006 (equipment blank) had a bls(2-ethylhexyl) phthalate value> DL, < RL and 
< 10X the MB value and win be qualified "U, B" at the RL. 

~ - Batch196833 soif 
Sample 65936-028 had an aroclor 1254 value> Dl but < RL. The RPD (34%) between the 
primary and confirmation column was> QC aCceptance criteria (25%). The highest detected 
result Is reported and win be qualified "J". 

1:1& - Batch 196863 soif 
The LCS %R fortetryl (51%) was < QC acceptance criteria (65-124%). All associated 
samples were non-detect for telryl and win be qualified 'UJ, A". 



) 
. HE - Batch 201462 soli 
Samples 65936 -016 thru -030 required reanalysis due to a QC failure. Both sets of data are _ 
on the Certificate of Analysis and both sets of data will be validated. The reanalysis was out ,., 
of holding time. The reanalysis caHbration, sample and QC data are provided. All associated 
sample results were non-detect and will be qualified ·UJ, Hr . 

.!::!.£ - Batch 201060 water 
Sample 65944-008 (equipment blank) was reanalyzed at more than 2X the method specified 
holding time. Both sets of data are on the Certificate of Analysis and both sets of data will be 
validated. The reanalysis calibration, sample and QC data are provided. The associated 
sample results were non-detect and will be qualified "UJ, Hr. 

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

Holding TIme!IP ..... rvation 

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

~ - Batch 197301 water: It should be noted that, accOrding to the sample receipt 
and review form, sample 65944-001 was received with a little headspace. It is not 
known what affect this will have on the data; thus no data will be qualified. 

Calibration 

All Analvsis: All Initial and COhtInuing calibratiOn acceptance criteria were met with the exception of e 
the following: 

YQQ-Batch 196955 soli 
The CCV had a %0 >20% but < 40% with a positive bias for dibromochloromethane (23%). 
The associated sample results were non-detect for dibromochloromethane and are therefore 
unaffected by a positive bias. No data will be qualified. 

~atch 197301 wafer 
The CCV had a %0 >20% but < 40% with a negative bias for cis-1 ,3-dichloropropene (24%) 
and trans-1,3-dichlorpropene (25%).The aSSOciated sample results were non-detect for cis-
1 ,3-dichloropropene and trans-1,3-dichloropropene and no data. will be qualified. 

SVOC - Balch 196839 soli 
The Initial calibration had a correlation coefficient >0.9 but <0.99 for 2-nltrophenol and 4-
chlorophenyl-phenyfether. The associated sample results were non-detect and no data will be 
qualified. 
The CCV had a %0 > 20% but < 40% with a negative bias for 3,3'-dichlorobenzidine (23%) 
and 4-chloroanlline (26%). The associated sample results were non-detect and no data will 
be qualified. 
The CCV had a %0 > 20% but < 40% with a positive bias for several compounds (see OV 
worksheet). The associated sample results were non-detect and therefore unaffected by a 
positive bias; thus no data will be qualified. 

IDlQQ - Batch 196776 water 
The CCV had a %0 > 20% but < 40% with a negative bias for 2,4-dlmethylphenol (25%). _ 
The associated sample results were non-detect and no data will be qualified. ,., 



Blanks 

All Analysis: All method blank, equipment blank and trip blank acceptance criteria were met except 
as mentioned above in the summary secUon and as follows: 

~ 
Trip blanks 65944-003 and -005 had toluene values> Dl but < Rl. The associated sample 
results were non-detect and no data will be qualified. 

Surrogates 

All Analysis: All surrogate acceptance criteria were met. 

Internal Sandards (ISs) 

All Analysis: All intemal standard acceptance criteria were met. 

Matrix SpikelMatrix Spike Duplicate OISJ!ISD) Analy.1s 

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

Y.QQ-Soils 

It should be noted that the sample used for the MSlMSD was of similar mabix from SNL SDG 
65745. No data will be qualified as a result. 

~- Batch 196839 soil and 196776 water 
Several compounds (see DV worksheet) had %R < QC acceptance criteria (75 -" 125%). 
USing professional judgment, no data will be qualified. 
Several compounds (soils only - see DV worksheet) had RPDs > QC acceptance criteria 
(20%). Using professional judgment, no data will be qualified . 

.I::I.E. - Batch 201462 soil 
It should be noted that the sample used for the MSIMSD was of similar matrix from SNL SDG 
65475. No data will be qualified as a result. 

HE - Batch 196860 and 201060 water 
No MSlMSD was extracledwilh these batches. An LCSIlCSD was extracted and passed aU 
QCacceptance criteria for accuracy and precision. 

laboratory ControiSamplea (LCSJLCSDl Anapls 

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

VOC - Soils and Waters 
It sliould be noted that no compound was associated with intemal standard 1,4-
dichlorobenzene-d4. No data will be qualified as a result. 

VaC-Waters 
The LCS acceptance criteria were met by the successful analysis of a second source CCV. 



,/ 

SYOC - Soils and Waters . 
It should be noted that no compound was assocfated withintemal standard perylene-d12. No 
data will be qualified as a result. 

HE - Batch 201462 soif 
The %R for 4-amino-2,6-dinitrotoluene (74%) was < QC acceptance recovery (79 - 130%). 
The MSIMSD %R for 4-amino-2,6-dlnltrotoluene was in criteria, and. using profeSSional 
judgment no data will be qualified. 

HE - Batch 196860 and 201060 water 
An LCSILCSD was extracted and passed all QC aCceptance criteria for accuracy and 
precision 

0e18ctJon LlmltslDIlutlon! 

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

~ - Batch 196776 water 
It should be noted that 500ml was used for the MSIMSD extraction (DF=2X). 

Confirmation· Ana!y!es 

VOC and SVOC: No'confirmation analyses required. 

PCB: All confirmation acceptance criteria were met except as mentioned above in the summary 
section. 

HE: The sample results were non-detect and therefore no confirmation analysis was required. 

otherQC 

:llQQ: A trip blank, equipment blank and a field duplicate were submitted on the ARCOC. There are 
no "required" validation procedures for a field duplicate. 

SVOC. PCB and HE: An equipment blank and faeld duplicate was submitted on the ARCOC. There 
are no "reqUired" validation procedures for a field duplicate. 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@aoLcom 

• 

MEMORANDUM 

DATE: 10123102 

TO: File 

FROM: Linda Thai 

SUBJECT: Inorganic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605649,605650,505651,605655 
GEL SDG # 65936 and 65944 
ProjectlTask No. 7223.02.03.02 

See the attached Data VaHdation 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 7470/1 (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 soils 
Cadmium was detected in the continuing calibration blank (CCS) at a value> DL but < 
RL, AD associated sample resuHs for cadmium (excluding sample 65936-024 and -
029) had cadmium values < 5X the CCB value and win be qualifiecl"J, B3", 

Selenium was detected in the CCB at a negative value, with an absolute value> DL 
but < Rl. Sample 65936-020, -25, -27, -28 and -30 had selenium values> DL but < 
5X the CCB value and will be qualified "J, B3". All remaining samples had selenium 
values that were non-detect and will be qualified ·UJ. B3"· 

The MS %R for barium (134%) was> QC acceptance criteria (75-125%), All 
associated sample resuHs were> RL and will be qualified oJ, A2", 

The repHcate RPD for chromium (46%) was> QC acceptance criteria (20%), All 
associated sample values for chromium were> 5X RL and will be qualified "J", 



ICP:AES - Metals water 
Barium was detected in the method blank (MB), and chromium in the MB and CCB at 
values greater than the DL but < Rl. The sample results were < 5X the blank values 
and will be qualified" J, B" for barium and" J, B, 83" for chromium, 

Silver was detected In the Initial calibration blank (ICB) at a negative value, with an 
absolute value> Dl but < Rl. The sample result was non-detect and will be qualified 
·UJ, B3". 

HG-water 
Mercury was detected in the CCB at a negative value, with an absolute value> DL but 
< Rl. The sample result was non-detect and will be qualified ·UJ, B3', 

Totar Cyanide - soD 
The MB had a value> Dl but < Rl. Samples 65936-017, -019, -020, -021 and -022 
results were> Dl but < 5X the MB value and will be qualified "J, B'. 

Hexavalent Chromium - water 
Sample 65944-010 (equipment blank) was run after the method specified hold time 
had expired but within 2X the method specified hold tiTrJe. The sample result was 
non-detect and wDl be qualified "UJ, Hr. 

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

Holding TlmeaIPreHrvation 

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

calibration 

All Analyses: The Initial and continuing calibration dataTrJet QC acceptance criteria. 

Blanks 

All AnalyseS: All blank criteria were TrJet except as mentioned above in the summary section . 
and as follows: 

ICP-AES - Metals solli 
Chromium and barium were detected in the EB (65944-011) at a value> Dl but < Rl. 
All aSSOciated sample results were> 5X the EB value and will not be qualified. 

Cadmium was detected in the CCB at a value> DL but < Rl. Sample 65936-024 and 
-029 had cadmium values> 5X the CeB value and will not be qualified. . 



ICP-AES - Metals water 
Lead, silver and selenium were detected in one or more of the blanks at values> OL 
but < RL. The sample results for lead and selenium were non.<fetect and win not be 
qualified. The sample result for silYer was non.<fetect and is qualified due to a 
negative value observed in the ICB. The silver result will not be further qualified. 

Total Cyanide - soO 
The MB had a value> OL but < RL. Samples 65936-016, -018, -023 through -030 
results werenon.<fetect and will not be qualified. 

Laboratory Control SampleJLaboratory Control Sample Duplicate (LCSlLCSDJ Analyse. 

All Analyses: The LCS met QC acceptance criteria. No LCSO was performed. No data will be 
qualified as a result. 
Matrix Spike (MaJAnaly.1s 

All AnalYses: The MS met QC acceptance criteria except as mentioned above in the 
summaryseclioil and as follows: 

. ICP-AES - Metals water 
The sample used for the MS was of similar matrix from SNL SDG 66619. No data will 
be quallfted as a result. 

~-soils 
The sample used for the MS was of similar matrix from SNL SDG 65745. No data will 
be qualified as a result. 

HG-water 
The sample used for the MS was of similar matrix from SNL SOG 657 48. No data will 
be qualified as a result. 

Total Cyanlde- water 
The sample used for the MS was of similar matrix from SNL SDG 66197. No data will 
be qualified as a result. 

Replicate Analysis 

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

ICP-AES - Metals water 
The sample used for the replicate was of similar matrix from SNL SDG 66619. No 
data will be qualified as a result. 

tI2-soils 
The sample used for the replicate was of similar matrix from SNL SOG 65745. No 
data wilrbe qualified as a result .. 



!:Hi - water . 
The sample used for the replicate was of similar matrix from SNL SOG 65748. No 
data wiD be qualified as a result. 

rota! Cyanfde - water 
The $IInIpIe used for the replicate was of s;miar malrix from SNL SOG 66197. No 
data will be qualified as a result. 

ICP InI!!rfentnce Check Sample flCB) 

fCP-AES soils and water: The ICS-AB met QC acceptance criteria. 

AIf Other Aoa!yleS: No ICS required. 

ICP Serial Dilution 

ICP-AES soils and water. The serial dilutions met QC aoceptance criteria except as follows: 

ICP-AES - Metals water 
The sample u.ed for the serial dilution was of similar matrix from SNL SOG 66619. No 
data will be qualified a8 a result 

All Other AnalyseS: No serial dilutions required. 

Detection UmlI!lDllutlon. 

All Analyses: All detecticn limits were properly reported. 

ICP-AES soils: AI/samples went diluted 2X. Sample 6593S"()16 and ~19 were dilUted 5X for 
selenium. 

AI! OttterAnaIyses: No dilutions were performed. 

Q1herQC 

All AnaIVses: A field duplicate and equipment blank was submitted on the ARCOC. 
No field blank was submitted on the ARCOC. 

The ARCOC requests metals analysis bV method SW-a46 6020 (JCP-MS). 

No raw data was submitted wit" the package. 

No other specific Issues were identified which affect data quality. 



\ 

e e e 
" Data Validation Summary 

Site!Project: DJJ Jed JG.M,PI'g ProjealTaak N: 7~~3. W 03.0.;> Nofs.npJes: c3o/l~ MatrIx:' ,{olIJ / &p.!eav:> 

ARlCOCN:/:'OS,"tl9 - SO - I) - SS- Laboratory Sample IDs: " ;f934 001 -/tvu O§O 
Laboratcry: q ~ A, , {P$ 9#;'; - 001 ""1l.J 0/.,( 

Laboratory Report #:_---'t,:;..:.r=-9t...:;S:!.l!"L-_____ ~ ____ _ 

QCElement 

1. Holding TimeslPreservation 

2. Calibrations 

3. Method Blanks 

4. MSIMSD 

S. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TeL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

1 Estimated 
U - Not Detected 
UJ Not DetecIed, Estimated 
R - Unuaable 

voc 

v 
v 

Chedc (-I) ~ Aa:eptable 
Shaded Cells = Not Applicable (also "NA") 

NP + - Not Provided q . '/ 
Other: PdS f..oto.J Il'f<AAJtO ~ J 

11 

Analysis 

Reviewed By: t(/ IA.4.L 
B-12 

//et.ONa1w 
RAn I Other . 

v 

v 

Date: / O· d'? Oc). 



, Holding Time and Preservation 
SitelProject: b J J IS 0 1/ 

Laboratory: eRA 

# of Samples' I{ c). 

Sa,.,ph'1 ARlCOC #: (, 0 ~ b Ii 9. - m - 8"1, - S.f'r.aboratory Sample IDs: " n:3" - 0 0 1 ff,.,uJ - 030 
. / I ) 

LaboratoryRcport#: {, f:.936 /-<jJ{1f. {, ~91(Jy - 00/ hv.;I - 0 /~ 
7 

Matrix: JaIl f/ /1,0 
'" 

Sample ID Anat,ucal Holding TIme 
Dap 'Holding 

p~atlon p~ 

Method Crlt8ria 
Time_ CrIterIa DefIcIency 

.Comrnents 
ExGMded 

St.)·81(' - 8110 //1 
I 

M;93(. - 0&6 R>v-o 110 -e.(" ·1/-1 u¥ ~do...lfS #4 IY~ ) 1111 ."". I~ '" u ~ /, .",41, 
-.;T 

ISLT 
, 

0 
-S1J8* -

l. S9..y1,t - OOfJ - ,€.* 8330 7d¥ ,.)(tJ'a,yv 'Y'FI- N4 {/u, H r 

.5W-8¥fp -7/9"4 '1f..CtrS &"0,., 
. 

H91t1t - 010 oily ;"our.. .. rY4 N/9 r./:r. 1+( 

Reviewed By: til0PL Date: 10· Js.ocJ _ _13 e - . 



e e e 
Semlvolatile Organles Page 2 of3 

SitelProject: _______ _ ARlCOC 1#: {,o,rnli9 - s-o -S) - Sr' Batch I#s: __ ...:..... ________________ _ 
) 'I ) 

Laboratory: LaboratOIy Report #: II of Samples' .. -. Matrix· 

Callb. ca\Ib. CCV T RSOI Field 
I BNA C Min. RF %D Method LCSD L CS MS MS EquIp. Field CAS. MME 

L RF 
~ Blanks LCS RPO MSD RPD 

Dup. BIanb Blanks 
<2~1 

RPO 
I "1- • >.0\ ~, 0.99'1 1/2~'1. J ;;). J d. ,~ I 'Z.I 'Z. 

l aN 1()()"o1~ 4-Nilrouiline 0.01 V V .J I\A /'fA / IVA 

3A loo.oz.7 .y.IiIropbonaI 0.01 f()." \/,,, Vv' 0/ II vv' 
3 UN 83·32-9 A'8 pllIocDe 0.90 / V" . l/v' vv' '/V 
3 UN 208-96-1 AceDIpIdbyIeno 0,90 

UN 120-12·' AIIIbncaIo 0.70 

5 UN 5M5-3 1Iem!.o(.~ 0.80 

UN '0-32-41 Bcazo(amz- 0.70 J .J v' 
aN 205~ Bcazo(b)8\lOlllllllale 0.70 I I 

. 

UN 191·24-2 ~)pory\oDo 0.50 ./ ~ x<;\ 

6UN 207'()~ Bcmo(k)llDonl,""" 0.70 V 
lUN 1lI091·1 bis(2..ch1onlo1bolty)mdllllle 0.30 V 
1 aN 111-44-4 bia(2-ChIoroedI)cIber 0.70 r,.'lI. 

1 UN DUD-I ~J)cIbrz 0.01 bn.') 
5 UN 117-411·7 bia(2-Bdlylllllltyl)pbdlaJate 0.01 J " " / OI.J .H8:r V. tA:J1!J.. 
5 BN 15*7 BuIyIbcuzyJpbIh 0.01 ...... 

. (9.fd.) 

BN 86-74-8 CarbuoIc 0.01 

S UN lll.()l09 CIIry.- 0.70 

BN 3·70-3 DiboDa(a,b)udlnl:rac 0.40 /t/ /" I' " ~ 
3 UN 132-64-9 Dihon."fblllll 0.80 / 
l BN ~ DiclbyJpIdbaIIIe O,OJ 

UN 111·U·3 DiIIIIodryIphIbaIaII: 0.01 

UN S4-?4-l ~ 0.01 . 

BN 17-14-0 ~. 0.01 V ./. , 
4 BN 206-44.() F1uoraa1ba1o 0.60 

3 aN 86·73-7 F1_ 0.90 ./ / l! 
BN 118-7+1 ~ 0.10 I \ /.. co II Ita v v'~ 
aN 87*3 Hcxac:hJuobullldicDo 0.01 J ./ \/' .. .. , ,/ l36'/ .J \/ 

3 aN 77-47-4 HCD<bIorocyclopealadi_ 0.01 

1 aN 67·72·1 lIexacbIoro«ba 0.30 1L", 11.10/ 13'1 I V\/ 
-

H '10 

B·21 



Semlvolatlle Organics Page 3 of3 
Sit~ject: ARlCOCII: (.QSj.N~ - ~O, - ~~ -s-r Batcl!.#s: ___________________ _ 

Laboratay. Labor8lcry Repm II: II ofSamplcs' Matrix: 

i Callb. 
CaJlb. RSIJI CCV. . Field 

IS BNA CAS' NAME Tet. Min. Intercept RF· It' %D M.u.oct LCS LCS LCS MS MSD MS Dup.: equip. FJeld 
RF Blank. D RPD RPD RPD Blanb Blanks 

~I I 
>.OS 0.99 20% J Qj I .;l . il 1.1 1.11 1-

BN 19HII-S fIJdeao(l,2.~ / Io.so t/ V / .• " / ~~ I. / ,/ ! N~ NItY' Nit 
BN 78·~~1 I"",*"""" .. ~.40 . . ';\ .. 

BN 91-20-3 [NopbtIa1- . 0.70 \ ,. 

2 BN 98-9~·3 ~ 0.20 . ./J \ ~ .,. .", . j ./ v 
~ BN 86-30.6 I~~ 0.01 .. ", . J.. . 
I BN 621-64-7 N.Nilzoto.di.propylamino v' 0.50 .,/....,/ v' .,/ v' .,/ \I 

f.4 A B74C).5 ~ <J.05'/ /.J 1\ ~ \/ ./ \/ ./ If' 
.. BN IS-Ol.a ~ 0.70 \ 

1 A 101-95·2 I'IIaIoI 0.80 ./ 11 \ J'.IL./ V .L V 
~ BN 129-00-0. P)noe 0.60 /. \ J' \I' V V V V I· 

In ;,,1. ",.~.. ~ 
fl \ 

O!IUJ'ronI4 Keeove "J UUUlcra 

Sample SMC1 SMC2 SMC3 SMC .. SMC~ SMCe &Me 7 $Mel Co_eals, I',/N tk.. 01'1 pto at. 
11'1 tJUj 1f,U~ 

SMC I: NiUObell_edS (lIN) 
SMC 4: l'beIIOl-d6 (A) 
SMC7:2·2.Q1~(A) 

samp/_ 181_ "1-«1" 

,;J ,.PfT r .... /A-

IS 1: 1.4-~ (BN) 
184: !'IIoiIathroao-10(BN) 

. 

SMC2:~(BN) SMC3:i>'T~4(l1N) 
SMCS:~(A) . SMC6:2,4.6-T~(A) 
SMCI: 1,2.~(BN) 

I.terna! St..dard 01ltliers 
18:Z- I8NtT IS~ 

. 

IS 2: NaphtbJmo.dl (BN) 
IS s: .C1uyJooe-tl12 (BN) 

ISUtT J8~ 18~ 185-1na 

-

IS 3: Acww~IO(BN) 
IS 6: 1'ay\cl»d12 (BN) 

B·22 

ISI-RT k'- 1S.1oM' 

. 

1\.0; 74(. II()~ vv/~ 

-------je.. . •. , •... ----... 



e e .f e 
PCBs (SW 846.- Method 8082) 

sitelProjcc;t: QjJ <Soli Sru.y:;/;J ARlCOC#: 6QS?,H9 - [0 -[I -,IT 
J ) ) 

LaborIIory: C £)... LabanItcry Report tI: r..S 9 J4 " S' 9.1f}f ., 
I..aborItcry SmIIple IDa: ".r c; 3' .,. 01 (. -fA N olQ 

/,S 9Jiij -00_7 lEi!.! 

Metboda: SW - tJ.I,/l,:, aOfi~ 
$. & 

" ,,. """,pies: IS" tt I Matrix: Jol/ ~ £B Batch lis: / 9(.. fJ.J3 I sa I I ) Iffe,7' 9 (irw) 
,-,...,,', ',' • ,,"~ ... -,,0-, •• " .. "' .'-, .... :;,. ., .. -\ ..... ,.; .. ' ;, ~'.; ;':.' ." '~'; -,. ". .,'. ,." 

T C .. 1b ccv LC8 Me Field 
CAS # Name C Intwcept R.lD/R' MdIocI LCI LCSD RPD M8 MaD RPD Dup. equip. FJeld 

%D BIIInb -- 81M_ 
L 'To% i2O%i 

RPD 
<2O%'O.~ 2O'Ii o. ! ."/- I ,1- II 7. I "l. 

12674-11·2 Aroclor-l 0 16 riA VI! ./0/ v v /Vt:I- ,/ v' 1(/1 
11104-28-2 Aroclor-I221 v v \ v' V" 
11141·16-5 Aroclor-l232 1/ v \ v v 
5]469.210)9 Aroclor-l242 V"v t.- v v v 
12672-29-6 Aroclor·1248 v I 1/ V \ ,I' v 
11097-69-1 Aroclor·12S4 /1/ ./ v v \ v' V I 

11096-82-5 Aroclor·1260 vv' V/ v v 1I " \ v/ vv' ..Iv y' v' 

, 

8MlpIe &MC SMeRT Simple &Me SMCRT 
% RIC %REC 

/,y (,ej n:/?JI't 

CoJdlrmation 

SImple CAS. RPD>2I% SImple CAl. RPD>2I% 

6(fqgl- - 0,;)8 J~IJ. c?.II '% 

c-a.: /9(" 7", 'l ~ lot..fJ /~ 
Co ~ ~ "'--' 101(" C.CV 
'7 cJo 010 • As 7~ ..r cu...p Ie- Lt\fo.p 

NO !-tv j t<J (flJcJ.... ~ Ao 
/ "It.--

I¥a.cf- o7l, /';' ~ 
Il.AtI....- W ~ /~'l I~ "-01-

ILUeno OAf . 

/[.0, /"';IlU.n1- cI..- 1-""", r. II- tt' I !JUt hi 
I( 4-
LT 

v 

No I( /f"JV i)t47 A / ... 

Reviewed By: tX.l0vu..:. Date: / ~. JJ Qd 
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High Explosives (SW 846 Method 8330) 

SitelProject: DJJ Jod [W>1fIj ARlCOC#: 6Qr/pt{9; -:.rD,-n)-s-£ 
Laboratory: ~ ;;.1. Laboratory Report #: 6 S' 9 (j Ip 

Laboratory Sample IDs: j.~q3(, - OIl, #ll"u -03Q 

Methods: ot-J- Edit., e,uo (i) (.j) 

# of Samples: I~ Matrix: __ .....:6"""'0-L/I""..$'--______ _ Batch#s: 194863 t;eolQJl',,2. (JoIN) 
; 

, Cu ..... CCV MethacI Lea •• field. EquIp. FIeld 
CAl. 'NAME I I.,.,. ,~ 'Ml ....... ' Lea I.CH RPD .S •• D RPD Dup, ....... ....... 

I !) .99.3 1,20%.:l. I U 7. I 01 20% II 21/ 7- I~ RPO U U 
2691-41-0 HMX rfJ:r ,/ .1 II" fY~ / I .// / ./ ~ Nfl 
121-82-4 RDX 
99-35-49 1 3 S-Trinitrobenmle 
99-65-0 1 3-dlnitrobenzene 
98-9S-3 Nitrobenzene Vc;'-/.! ~j 
479-45-8 Tctryl S- ~ 

118-96-7 2 4 6-trinitrotoluene , 
35572-78-2 2-emin0-4 6-<iinitrotoluene 1/1'1-121 :1 I 

19406-51-0 4-amino-2 6-dlnitrotoluene "11J. I 

121-14-2 2 4-dinitrotoluene ,/ 
606-20-2 2 6-<iinitrotoluene 
88-72-2 2-nitrotoluene 
99-99-0 4-nitrotoluene 
99-08-1 3-nitrotoluene 
78-11-5 PETN 

-------

I sam~ I€MC %REC I SMCRT SImple laMC %RECI!C~ 
J/V WTl_~ 

Comments: oJ. 0/1)1';) ..c.u / JI.( J .<J 
1175 

J IVA S,o y ,S"~ 
,::r 

11-1/ .. flM"p I.(,J 
Confirmation 

Sample CASt I RPD>25% I Sample CAS. I RPD>25% 
fflJ 

19t..8"'3 - le;,.y/ OJ', It 

<XOIJibJ. - 411 /.0 ¥alVVJ.o U~ itT 

Sollclt-to-aqDeODI cOllVcnioa: .ttI1. •. A 
mg I kg * ~g I g: [(~gl g) x (sample mass (g) I sample vol. (ml)) x (1000 mJ Illit<r)J I Dilution Factor ~ J'gll Reviewed By: VJtU....- Date: /0. Oil, cbl 

B-17 



WJ c2 ofJ.. 

SitelProject: DJ ~ Jail SC/.!Ylf!;1 ARlCOC #: 

H#!h Explosives (SW 846 Method 8330) 
(, oS (, kss Laboratory Sample IDs: _.=~:.c:S,-,q~If~'iI!--.....::-:.....Q~O~B,---_____ --

Laboratory: C;,{J... Laboratory Report #: ______ _ 

Methods: sW - 8;;", 8s30 
# of Samples: / Matrix: __ -.£:.E¥l¥'U,a,'en6<tL<(/.ILLJ ______ _ Batcb#s: J9"81ao /f, olQ/06Q 

, CUrve ccv Method LCS MS -. equip. FIeld 

CAS' NAME J lnIM:ept ~ 'lID 8IwIb Lea LCSD RPD M8 Mao RPD 0..- BIIInka 81Mb 
L .99 20% 1/ U ~ J .4 J .1 J2~ 20% RPO U U 

2691-41-0 HMX I'IIt ,/ ::7 ../ / I 7,/ 7 J Nit ..7A "YA- N~ 

121-82-4 RDX \ 
99-35-4 1,!,!i-Trinitoobenzene \ 
99-65-0 I 

.. \ 
98-95-3 Nitrobenzene 
479-45-8 Tetn1 \ 
118-%-7 2,4,6-trinitrotoiuene .\ 
35572-78-2 2-amin04 6-dinitrotoluene '\ 
1946-51-0 4-amino-2.6-dinitrotoluene "-
121-14-2 2,4-dinitrotoluene 
606-20-2 . 2,6-dini.trotoluene \ 
88-72-2 2-nitrotolucne \ 
99·~ 4-nitrotolucne ~ 
99~i 3-nitrotoluene :\ 
18·11·5 PETN --

Sample I SMe "REC I SMC RT Sample I SUC "REC I SMe RT 
olO/O/PO 

COIIlDleDtJ: / 'It. 8/'0 No IU.J/JUJ O. /\SpaIJ Wd. Icy 

COJIfirmatiou l·m·J-.... Er~·1 _°1_-3%1 
a.~ t pH.uiH,ft. 

I' f:tj 1/.4() Id.. X r ~ 
~ c.ovj fw 

tIN' /9'8,,7 
} 91.8("0 

Sol __ quo .. ooover:sl .. : IV J J . A 

mg/kg ~ 1'&1 g: [(1181 g) x (sample II1IS< {g} I samjlJcVOI. {mill x (1000 mil J Iitor)]/DilUliQo F~ JII/1 Raviewed By: __ -"fA/..::.:...!< I~==-_________ Date: /0. ,,)./. 90? 

~_ _B-l7 e-



e hiS ed e 
Inorganic Metals 

Site!Project: 0')') SOI/ S().NIp)"j ARlCOC#: bO'f.,1'f9, -~Ol -s"I) -S.rLabotatorySampieIDs: b:f9,sro -01" 7f>ru -0,"10 

Laboratory: (} ~ '" Laboratory Report #: t s 9..? C. 
Methods: <fA) - Bile:, 7-'17/ (~) _ ' .. OID (MU<Ul) 
" 01 <>ampies: J¥ /,'i Matrix; '.J'" 'flJ nal\al tt.,,~ FY,/~~ Irly} , '1CiI' 'V- I .~~~ I 

CAS III uqJt QC Element 

Analyte MSD ~p. Serial 11 ¥ (,_~~~If 
F1t1d 

f'.'te;'" 
Method LCSD ICS 

~ Zfo TAL ICV CCV ICB CCB lllub 
LCS . LCSB BPI) ~s MSD RPD RPD AB 

DUa. 
~ IIIukI 110. 

: 1429-9().S AI N'A- 'VA- J'VA' 
'7~Ba V- ,/ v '\/ V' v V' i \ /3JJ. V- I/' t/ , DOOJ, 19 ...... J-t V i 

: 744().41·7 Be \ , 

7440-43-9 C. ./ II V ,/ 0.517 v ,/ \ v I Nit I/' !'fA v V • 
744O·7()..2 Ca \ \ 
7448-47-3 CI' \/ II ,I / V v 1/ \ ,/ I 11&"1. ,/ ,/ ·000' II N.f I.t. V 
7440-48-4 Co \ I 
7440-30-8 Cu \ \ 
743949-6 F. \ \ 
7439-95-4 Mg \ I 
1439-96-5 Mn \ I 
744~2'()Ni I I 
1~·7K \ 
7440-12-4 AI! \/ v' if II' 1A1h v ,/ \ ,/ /'Iff v /r'A ./ V. 
7440·23·5 Na ~ 

744~2·2V 

7440-66-0 ZII \ 
I \ \ 

74J"'~·lP" V If .v v vi' t/ v \ I/' \ t/ v t/ v' V 
7711l-49-l Se V v \/ ,/ t"3') (U\ ,/ v :z \ v \ Nfl v IY'fI' ,/ V-
7440-38-2 AI V- I/' if t/ ..7 V v \ v' I ,/ / /Vii ,/ v 
7440-36-() Sb \ \ 
7440-28-1) TI \ \ 

\ j 
74J"'97.~ t/ II \/ ,./ t/ / t/ \ V \ Nil t/ .t-,/ 

\ \ 
CyaaidoCN \ \ 

\ \ 
\ \ 
\ . 

NOMa: Shaded rows are RCRA metals. SoJIds.to-aq •• ou. COIIvenlo.; mg/kg= Jill g: [()1g I g) x (sample mass (g) I sample vol. (mil) x (1000 mil 1 liter») I Dilution Factor - JIg Il 

Comments: Nq Dup/M.oJ u«;" t.O-'!S' 
J Sl>y 

.s a.., It" f/ I q u: "1:..- 0: !JJJ JO/)J ,)x Reviewed By: tX.Jt.AM-. Date: ) o· 0:21. O~ 
f1\ ~ 'II 56' !l 1\<2 - '-fO 
'V .:5.<1 ,,0 cc:.8 -Z'o~lt /1) @l J 

B-14 61'1- 17 f/. 18 - .l.(Jfv<i/1. 0'0 6tq 01.1 -?,so 
J ~17 -OJ..S;),<lQ . 

-1'6~ u.Jlf!. ~o J 

% 
(f) .I A '7,~ e;.. IX.. 

S4 110 i 1 9 



/ll/J 02 of 01 

Inorganic Metals 

SitelProject: D~ ~ JOII JOJv.pII"j AR/COC #:Jo:(,L.l.OL;fL"IO!...>!.S~.f _____ _ Laboratory Sample IDs: 6S 9ltAi - 011 ( (.8) 
Laboratory: <; £ A Laboratory Report #: , S '!II'I 

Methods: uW-8rt<-> 7",70 (/lQ) /001013 (Mtfo.Js) 
J ; 

197/,)../ (IHJ) ;999(.9 /M.urUJ) .. U1 <>WIlples: 1 Matrix: ~Ve.ow. Batch#s: ... 

CAS #I MJIL Mq/€- QC Element 

Analyte Medu'" LCSD MSD Rep. ICS Serial FIeld Eqlrip. FIeld 
TAL ICV CCV ICB CCB IIIub LCS LCSD RPD MS MSD RPD RPD AB Do.- DIIp. 

IIIub Sluka lin RPD 

7429-90-5 AI 
744f1.39.3 Btl V ,/ v' ./ .OOO.2~ \/ NA ,/ Nit ,/ ,/ \/ /Va N~ N/'t-
7440-41·7 Be \ \ 
744G-43-' Ci v V' ../ v V ,/ \ V \ ly" ./ N/1 
7440-70-2 Ca \ \ 
7440-47-3 Cr V \/ V 1/ 1·001011- • 0008' ] v \ V \ IVJt 17 tYR 
7440-48-4 Co \ \ 
7440-50-8 eu \ \ 
7439-89-6 F. \ \ 
7439-95-4 MIl \ \ 
7439-96-5 Mn \ 
744()'o2~ Ni 
744Q.09-7K 
7440-22-4 At ,/ \/ ./ _ ·/11111 :1. ",,'L • OOOIl{ v 1/ 1\ 7l/R ,/- -A/R-
7440-23-5 Nl 1\ \ 
7440-62·2 V \ \ 
7440-66-6 ZD \ \ 

\ \ 
74l9-!I2-1 ft V V '1/ V • (j(J/9r • (JI)JS'I V \ ,/ \ /Y'h v Nit 
7781-4'-Z Se v' ,/ ,/ / • ncll!.r1 V- I/ \ ,/ \ tVR v Nil-
7440-33-1 AI \/ \/ ,/ ./ ,/ t/ \ ,/ \ .,/ /I /fA 
7440-36-0 Sb \ \ 
7440-28~Tl \ I" 

\ \ 
7439-""' HI 1.lL' V / ./ i1 ,/ V ,/ --- IVA 

I ..... 

I CyanidcCN 
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Contract Verification Review (CVR) 

Project leader Collins Project Name DSS Soil Sampling GaseNo. 7223 02.03.02 

ARJCOCNo. 606649,650,661,656 Analytical lab GEL SOG No. 66938A. B, C, 0 

In the tables below, mark any information that Is missing or incorrect and give an explanation. 
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line C ? Resolved? 
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1.4 Preservative corJ\tCt for ' reauestecl X 
1.5 CUstody records continuous and complete X I 

, 

1.6 Lab sample number(s) provided and SNl sample number(s) cross X I 

refarenced and correct I 

1.7 Oate samDles received X , 
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2.0 AnaJytlcalI ' Report 
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2.13 Contractual aualifiers orovided X 
2.14 All requested result and TIC {If data PI'OYided X 



Contract Verification Review (Continued) 

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

3.1 Are reporting units appropriate for the matrix and meet contract specified or project- X 
specific requirements? Inorganics and metals reported as ppm (mgIIiter or mgIKg)? 
Tritium reported In pIcocuries per liter with percent moisture for soil samples? Units 
consistent between QC samp18s and samPle data 
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I clone beyond the holding time , 

! 

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 (hlgh explosives) and· X 
8082 (pesticides/PCBs) 
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4.0 Calibration and Validation Documentation 
~ ~ ~ 

Item Yes No Comments 

4.1 GCJMS (8260, 8270, etc.) 

a) 12-hour tune check provided x 

b) Initial calibration provided X 

c) Continuing caIlbration 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 InorganlcS- (metals) 

a) Initial calibration provided X 
I 

b) Continuing calibration provided X I 
c) ICP Interference check sample data provided X I 
d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 
a) Instrument run logs provided X 
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5.0 Problem ResolutIOn 

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

SamplelFracIion No. Analysis Pl'ObIemsICommetsIResoIutions 
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059639-007 RCRAMelais miaIing reviewed by 8ignatute (page 242) 
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DSS SITE 1084:  RISK ASSESSMENT REPORT 
 
 
 
I. Site Description and History 
 
Drain and Septic Systems (DSS) Site 1084, the Building 6505 Septic System, at Sandia 
National Laboratories/New Mexico (SNL/NM), is located in Technical Area-III on federally 
owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department 
of Energy (DOE).  The septic system consisted of a 325-gallon septic tank connected to a 
drainfield consisting of four 60-foot-long drain lines.  Available information indicates that Building 
6505 was constructed in 1954 (SNL/NM March 2003), and it is assumed that the septic system 
was also constructed at that time.  By June 1991, the septic system discharges were routed to 
the City of Albuquerque sanitary sewer system (Jones June 1991).  The old septic system line 
was disconnected and capped, and the system was abandoned in place concurrent with this 
change (Romero September 2003). 
 
Environmental concern about DSS Site 1084 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the septic system 
at this site.  Because operational records were not available, the investigation was planned to 
be consistent with other DSS site investigations and to sample for the 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 
drainage lies south of the site and terminates in the playa just west of KAFB.  No springs or 
perennial surface-water bodies are located within the near vicinity 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 gently 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 1084 is unpaved 
with some native vegetation, and no storm sewers are used to direct surface water away from 
the site. 
 
DSS Site 1084 lies at an average elevation of approximately 5,433 feet above mean sea level.  
The groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated 
silts, sands, and gravels.  The depth to groundwater is approximately 508 feet below ground 
surface (bgs).  Groundwater flow is thought to be west in this area (SNL/NM March 2002).  The 
nearest groundwater monitoring well is approximately 3,000 feet west of the site.  The nearest 
production wells are northwest and northeast of the site and include KAFB-4 and KAFB-11, 
which are approximately 3.4 and 3.6 miles away, respectively.   
 
 
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 
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• 

• 

• 

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 1084 was effluent discharged to the environment from the 
drainfield at this site.   
 

Table 1 
Summary of Sampling Performed to Meet DQOs 

 

DSS Site 1084 
Sampling Area 

Potential COC 
Source 

Number of 
Sampling 
Locations 

Sample 
Density 

(samples/acre) 

Sampling 
Location 
Rationale 

Soil beneath the 
septic system 
drainfield 

Effluent 
discharged to the 
environment from 
the drainfield  

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

COC = Constituent of concern. 
DQO = Data Quality Objective. 
DSS = Drain and Septic Systems. 
NA = Not Applicable. 
 
 
The soil samples were collected at three locations across DSS Site 1084 with a GeoprobeTM 
from two 3- or 4-foot-long sampling intervals at each boring location.  Drainfield sampling 
intervals started at 3 and 8 feet bgs in each of the three drainfield borings.  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.   
 
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 SNL/NM Radiation 
Protection Sample Diagnostic (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).   
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Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1084 

 

 

 

A
L/9-04/W

P
/:rs5558.doc 

D
-3

 
840857.03.01  09/10/04 3:31 P

M
 

Sample Type VOCs SVOCs PCBs HE 
RCRA 
Metals 

Hexavalent 
Chromium  Cyanide

Gamma 
Spectroscopy 
Radionuclides 

Gross 
Alpha/Beta 

Confirmatory 3       3 3 3 3 3 3  3 3
Duplicates          1 1 1 1 1 1 1 1 1
EBs and TBsa 1         0 0 0 0 0 0 0 0
Total Samples          5 4 4 4 4 4 4 4 4
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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Table 3 
Summary of Data Quality Requirements for DSS Site 1084 

 
Analytical 
Methoda Data Quality Level GEL RPSD 

VOCs 
EPA Method 8260 

Defensible 3 None 

SVOCs 
EPA Method 8270 

Defensible 3 None 

PCBs 
EPA Method 8082 

Defensible 3 None 

HE Compounds 
EPA Method 8330 

Defensible 3 None 

RCRA Metals  
EPA Method 6000/7000 

Defensible 3 None 

Hexavalent Chromium 
EPA Method 7196A 

Defensible 3 None 

Total Cyanide 
EPA Method 9012A 

Defensible 3 None 

Gamma Spectroscopy 
Radionuclides 
EPA Method 901.1 

Defensible None 3 

Gross Alpha/Beta Activity 
EPA Method 900.0 

Defensible 3 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 Conversation 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 one 
trip blank (for VOCs only) and one set of field duplicate samples.  No significant QA/QC 
problems were identified in the QA/QC samples.   
 
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 1084 
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 
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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 1084 is 
based upon an initial conceptual model validated with confirmatory sampling at the site.  The 
initial conceptual model was developed from archival site research, site inspections, soil 
sampling, and passive soil-vapor sampling.  The DQOs contained in the SAP (SNL/NM October 
1999) and FIP (SNL/NM November 2001) identified the sample locations, sample density, 
sample depth, and analytical requirements.  The sample data were subsequently used to 
develop the final conceptual model for DSS Site 1084, 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 1084 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 1084.   
 
 
III.3 Rate of Contaminant Migration 
 
The septic system at DSS Site 1084 was deactivated in 1991 when Building 6505 was 
connected to an extension of the City of Albuquerque sanitary sewer system.  The migration 
rate of COCs that may have been introduced into the subsurface via the septic system at this 
site was therefore dependent upon the volume of aqueous effluent discharged to the 
environment from this system when it was operational.  Any migration of COCs from this site 
after use of the septic system was discontinued has been predominantly dependent upon 
precipitation.  However, it is highly unlikely that sufficient precipitation has fallen on the site to 
reach the depth at which COCs may have been discharged to the subsurface from this system.  
Analytical data generated from the soil sampling conducted at the site are adequate to 
characterize the rate of COC migration at DSS Site 1084.   
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III.4 Extent of Contamination 
 
Subsurface soil samples were collected from boreholes drilled at three locations beneath the 
effluent release area (the drainfield) 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 3 and 8 feet bgs in the drainfield 
area.  Sampling intervals started at the depths at which effluent discharged from the drainfield 
drain lines would have entered the subsurface environment at the site.  This sampling 
procedure was required by New Mexico Environment Department (NMED) regulators and has 
been used at numerous DSS-type sites at SNL/NM.  The soil samples are considered to be 
representative of the soil potentially contaminated with the COCs at this site and are sufficient to 
determine the vertical extent, if any, of COCs.   
 
 
IV. Comparison of COCs to Background Screening Levels 
 
Site history and characterization activities are used to identify potential COCs.  The DSS Site 
1084 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, 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 
through 7.   
 
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 
the risk assessment consist of both inorganic and organic compounds. 
 
Tables 4 and 5 list the nonradiological COCs for the human health and ecological risk 
assessments at DSS Site 1084, respectively.  Tables 6 and 7 list the radiological COCs for the 
human health and ecological risk assessments, respectively.  All tables show the associated 
SNL/NM maximum background concentration values (Dinwiddie September 1997).  Section VI.4 
discusses the results presented in Tables 4 and 6; Sections VII.2 and VII.3 discuss the results 
presented in Tables 5 and 7. 
 
 
V. Fate and Transport 
 
The primary releases of COCs at DSS Site 1084 were to the subsurface soil resulting from 
the discharge of effluent from the Building 6505 septic system.  Wind, water, and biota are 
natural mechanisms of COC transport from the primary release point; however, because 
the discharge was to subsurface soil, none of these are considered to be of potential 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1084 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    3.88 4.4 Yes 44c – Yes 
Barium 411 J  214 No 170d – Yes 
Cadmium     0.223 J 0.9 Yes 64c – Yes 
Chromium, total 20.2 J 15.9 No 16c –  No
Chromium VI 0.0578 J 1 Yes 16c –  No
Cyanide      0.125 J NC Unknown NC – Unknown 
Lead    6.31 11.8 Yes 49c – Yes 
Mercury    0.0164 <0.1 Yes 5,500c – Yes 
Selenium     0.315 J <1 Yes 800e – Yes 
Silver       0.35 J <1 Yes 0.5c – No
Organic 
2-Butanone    0.0255 NA NA 1f 0.29f No 
PCBs, total 0.0018 J NA NA 31,200c 6.72c Yes 

Note:  Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
cYanicak March 1997. 
dNeumann 1976. 
eCallahan et al. 1979. 
fHoward 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 
Nonradiological COCs for Ecological Risk Assessment at DSS Site 1084 with  

Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log Kow 

 

COC 

Maximum 
Concentration  

(Samples < 5 ft bgs) 
(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    3.88 4.4 Yes 44c – Yes 
Barium 411 J  214 No 170d – Yes 
Cadmium     0.208 J 0.9 Yes 64c – Yes 
Chromium, total 12.8 J 15.9 Yes 16c –  No
Chromium VI 0.0268e 1    Yes 16c – No
Cyanide      0.102 J NC Unknown NC – Unknown 
Lead    5.75 11.8 Yes 49c – Yes 
Mercury    0.0093 <0.1 Yes 5,500c – Yes 
Selenium   0.201e <1 Yes 800f – Yes 
Silver     0.0447e <1 Yes 0.5c – No
Organic 
2-Butanone    0.0255 NA NA 1g 0.29g No 

Note:  Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
cYanicak March 1997. 
dNeumann 1976. 
eValue is the greater of either the maximum detection or one-half of the highest detection limit. 
fCallahan et al. 1979. 
gHoward 1990. 
BCF = Bioconcentration factor. 
bgs = Below ground surface. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
ft = Foot (feet). 
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. 
SNL/NM = Sandia National Laboratories/New Mexico. 
– = Information not available. 
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Table 6 
Radiological COCs for Human Health Risk Assessment at DSS Site 1084 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 (0.034) 0.079 Yes 3,000d Yes 
Th-232    0.757 1.01 Yes 3,000e Yes 
U-235 ND (0.243) 0.16 No 900e Yes 
U-238    ND (0.747) 1.4 Yes 900e Yes 

Note:  Bold indicates COCs that exceed background screening values and/or are bioaccumulators. 
aValue is the greater of either the maximum detection or the highest MDA. 
bDinwiddie September 1997, Southwest 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. 
ND (  ) = Not detected but the MDA (shown in parentheses) exceeds background activity. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNL/NM = Sandia National Laboratories/New Mexico. 
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Table 7 
Radiological COCs for Ecological Risk Assessment at DSS Site 1084 with  

Comparison to the Associated SNL/NM Background Screening Value and BCF 
 

COC 

Maximum Activity  
(Samples < 5 ft bgs) 

(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 (0.032) 0.079 Yes 3000d Yes 
Th-232    0.734 1.01 Yes 3000e Yes 
U-235 ND (0.243) 0.16 No 900e Yes 
U-238    ND (0.747) 1.4 Yes 900e Yes 

Note:  Bold indicates COCs that exceed background screening values and/or are bioaccumulators. 
aValue is the greater of either the maximum detection or the highest MDA. 
bDinwiddie September 1997, Southwest Area Supergroup. 
cNMED March 1998. 
dWhicker and Schultz 1982. 
eBaker and Soldat 1992. 
BCF = Bioconcentration factor. 
bgs = Below ground surface. 
ft = Foot (feet). 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
ND (  ) = Not detected, above the MDA, shown in parentheses. 
ND (  ) = Not detected but the MDA (shown in parentheses) exceeds background activity. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNL/NM = Sandia National Laboratories/New Mexico. 
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significance as transport mechanisms at this site.  Because the septic system is no longer 
active, additional water infiltration is not expected.  Infiltration of precipitation is essentially 
nonexistent at DSS Site 1084, as virtually all of the moisture either drains away from the site or 
evaporates.  Because groundwater at this site is approximately 508 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 1084 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 1084 are limited to 2-butanone and PCBs.  Organic constituents 
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 8 summarizes the fate and transport processes that can occur at DSS Site 1084.  COCs 
at this site include organic analytes as well as radiological and nonradiological inorganic 
analytes.  Wind, surface water, and biota are considered to be of low significance as potential 
transport mechanisms at this site.  Significant leaching into the subsurface soil is unlikely, and 
leaching into the groundwater at this site is highly unlikely.  The potential for transformation of 
COCs is low, and loss through decay of the radiological COC is insignificant because of its long 
half-life. 
 

Table 8 
Summary of Fate and Transport at DSS Site 1084 

 
Transport and Fate Mechanism Existence at Site Significance 

Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low 

DSS = Drain and Septic Systems. 
 
 



RISK ASSESSMENT FOR DSS SITE 1084 9/10/2004 
 
 
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 1084.  
Section II presents a comparison of results to DQOs.  Section III discusses the nature, rate, and 
extent of contamination. 
 
 
VI.3 Step 2.  Pathway Identification 
 
DSS Site 1084 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.  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 
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Site 1084 is approximately 508 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 1084. 
 

Pathway Identification 
 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust) 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 were 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 did not have either a quantifiable or 
calculated background screening level were considered in further risk assessment analyses.  
 
For the radiological COCs that exceed the SNL/NM background screening levels, background 
values were 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 background screening values 
and were detected above the analytical minimum detectable activity (MDA) are carried through 
the risk assessment at the maximum levels.  The resultant radiological COCs remaining after 
this step are referred to as background-adjusted radiological COCs. 
 
 
VI.4.2 Results 
 
Tables 4 and 6 show DSS Site 1084 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, two constituents were measured at a 
concentration greater than their background screening values.  One constituent does not have a 
quantified background screening concentration; therefore, it is unknown whether this COC 
exceeds the background value.  Two constituents are organic compounds that do not have 
corresponding background screening values. 
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The maximum concentration value used for total PCBs is the greater of either the maximum 
detection or one-half of the highest detection limit, which is 0.0018 J milligrams (mg)/kiiogram 
(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 used 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) had an MDA value greater than the 
background screening level. The greater of either the maximum detection or the highest MDA is 
conservatively used in the risk assessment. 

VI.5 Step 4. Identification of Toxicological Parameters 

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

VI.6 

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

• DCFs for surface contamination 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 ANUEAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 

Step 5. Exposure Assessment and Risk Characterization 

Section V1.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COCs and associated background for the industrial and residential land-use 
scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COCs for both industrial and residential land-use scenarios. 
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Table 9 
Toxicological Parameter Values for DSS Site 1084 Nonradiological COCs 

RfDo RfDinh SFo SFinh 
COC (mg/kg-d) Confidencea (mg/kg-d) Confidencea (mg/kg-d)-1 (mg/kg-d)-1 

Inorganic 
Barium 7E-02c M 1.4E-4d - - -
Chromium 1.5E+Oc L - - - -
Cyanide 2E-2c M - - - -
Organic 
2-Butanone 1 6E-1 c I L 1_~.9E-1c I L 1 - 1_- -

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

D = Not classifiable as to human carcinogenicity. 
cToxicological parameter values from IRIS electronic database (EPA 2003). 
dToxicological parameter values from HEAST (EPA 1997a). 
"Toxicological parameter values from NMED (December 2000). 
ABS = Gastrointestinal absorption coefficient. 
COC = Constituent of concern . 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram-day. 
mg/kg-d-1 = Per milligram per kilogram-day. 
NMED = New Mexico Environmental Department. 
RIDinh = Inhalation chronic reference dose. 
RIDo = Oral chronic reference dose. 
SFinh = Inhalation slope factor. 
SF 0 = Oral slope factor. 

= Information not available. 
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Table 10 
Toxicological Parameter Values for DSS Site 1084 Radiological COCs 

Obtained from RESRAD Risk Coefficients' 

SFo SFinh SFev 
COC (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

U-235 4.70E-11 1.30E-8 2.70E-7 A 

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

V1.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used to calculate intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COCs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), as well as other EPA and NMED guidance documents. The parameters 
reflect the reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 
1989). For the radiological COCs, the coded equations provided in RESRAD computer code 
are used to estimate the incremental TEDE and cancer risk for individual exposure pathways. 
Further discussion of this process is provided in the "Manual for Implementing Residual 
Radioactive Material Guidelines Using RESRAD" (Yu et al. 1993a). Although the designated 
land-use scenario for this site is industrial, risk and TEDE values for a residential land-use 
scenario are also presented. 

V1.6.2 Risk Characterization 

Table 11 shows an HI of 0.01 for the DSS Site 1084 nonradiological COCs and no estimated 
excess cancer risk. The numbers presented include exposure from soil ingestion, dermal 
contact, and dust and volatile inhalation for nonradiological COCs. Table 12 shows an HI of 
0.00 and no estimated excess cancer risk for the DSS Site 1084 associated background 
constituents under the designated industrial land-use scenario. 
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Table 11 
Risk Assessment Values for DSS Site 1084 Nonradiological COCs 

Maximum Industrial Land-Use Residential Land-Use 
Concentration Scenarioa Scenarioa 

(All Samples) Hazard Cancer Hazard Cancer 
COC (mg/kg) Index Risk Index Risk 

Inorganic 
Barium 411 J 0.01 - 0.08 -
Chromium 20.2J 0.00 - 0.00 -
Cyanide 0.125 J 0.00 - 0.00 -
Organic 
2-Butanone 0.0255 0.00 - 0.00 -

Total 0.01 - 0.08 -

aEPA 1989. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
J = Concentration was qualified as an estimated value. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 

Table 12 
Risk Assessment Values for DSS Site 1084 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard 
COC (mg/kg) Index 

Barium 214 0.00 
Chromium 15.9 0.00 
Cyanide NC -

Total 0.00 

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

= Information not available. 
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For the radiological COC, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE is calculated for an individual on the site, which 
results in an incremental TEDE of 1.2E-2 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 1997b), an incremental TEDE of 15 mrem/yr is used for the probable 
land-use scenario (industrial in this case); the calculated dose value for DSS Site 1084 for 
the industrial land-use scenario is well below this guideline. The estimated excess cancer risk 
is 1.4E-7. 

The HI is 0.08 with no estimated excess cancer risk for the nonradiological COCs under the 
residential land-use scenario (Table 11). The numbers in the table include exposure from soil 
ingestion, dermal contact, and dust inhalation. Although the EPA (1991) 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. Based upon the nature of the local soil, 
other exposure pathways are not evaluated (see Appendix 1). Table 12 shows an HI of 0.04 
and no estimated excess cancer risk for the associated background constituents at DSS 
Site 1084 under the residential land-use scenario. 

For the radiological COC, the incremental TEDE for the residential land-use scenario is 
3.1 E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNLlNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); the 
calculated dose value for DSS Site 1084 for the residential land-use scenario is well below this 
guideline. Consequently, DSS Site 1084 is eligible for unrestricted radiological release as the 
residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to the 
on-site receptor. The estimated excess cancer risk is 4.0E-7. The excess cancer risk from the 
non radiological 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 
1997b). 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. 

For the nonradiological COCs under the industrial land-use scenario, the HI is 0.01 (lower than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). There is no excess cancer 
risk. 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 determines risks by evaluating background 
concentrations of the potential nonradiological COCs for both the industrial and residential land
use scenarios. 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 concentrations are assumed to have a hazard quotient (HQ) of 0.00. The 
incremental HI is 0.01 and there is no estimated incremental cancer risk for the industrial land-
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use scenario. These incremental risk calculations indicate insignificant risk to human health 
from nonradiological GOGs considering an industrial land-use scenario. 

For the radiological GOG under the industrial land-use scenario, the incremental TEDE is 1.2E-2 
mrem/yr, which is significantly lower than EPA's numerical guideline of 15 mrem/yr 
(EPA 1997b). The incremental estimated excess cancer risk is 1.4E-7. 

For the nonradiological GOGs under the residential land-use scenario, the calculated HI is 0.08, 
which is below the numerical guidance. There is no excess cancer risk. NMED guidance states 
that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001); thus 
the excess cancer risk for this site is below the suggested acceptable risk value. The 
incremental HI is 0.04 and there is no estimated incremental cancer risk for the residential land
use scenario. These incremental risk calculations indicate insignificant risk to human health 
from nonradiological GOGs under a residential land-use scenario. 

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

VI.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1084 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 (SNLlNM October 1999) and FIP 
(SNLlNM November 2001). The DQOs contained in these two documents are appropriate for 
use in risk screening assessments. The data from soil samples collected at effluent release 
points are representative of potential GOG releases to the site. The analytical requirements and 
results satisfy the DQOs, and data quality was verifiedlvalidated in accordance with SNLlNM 
procedures. Therefore, there is no uncertainty associated with the data quality used to perform 
the risk screening assessment at DSS Site 1084. 

Because of the location, history, and future land use, 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 GOGs found in near-surface soil and the location and 
physical characteristics of the site, there is low 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 may be overestimated. 
Maximum measured values of GOG concentrations are used to provide conservative results. 

Table 9 shows the uncertainties (confidence levels) in nonradiological toxicological parameter 
values. There is a mixture of estimated values and values from the IRIS (EPA 2003), HEAST 
(EPA 1997a), and the Technical Background Document for Development of Soil Screening 
Levels (NMED December 2000). Where values are not provided, information is not available 
from the HEAST (EPA 1997a), IRIS (EPA 2003). Technical Background Document for 
Development of Soil Screening Levels (NMED December 2000), the Risk Assessment 
Information System (ORNL 2003) or the EPA regions (EPA 2002a, EPA 2002b, EPA 2002c). 
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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 both the industrial and residential land-use scenarios compared to 
established numerical guidance. 

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

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 1084 contains identified COCs consisting of some inorganic and radiological 
compounds. Because of the location of the site, the designated industrial land-use scenario, 
and the nature of contamination, potential exposure pathways identified for this site include soil 
ingestion, dermal contact, and dust inhalation for chemical COCs and soil ingestion, dust 
inhalation, and direct gamma exposure for radionuclides. The same exposure pathways 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 (0.01) is significantly 
lower than the accepted numerical guidance from the EPA. There is no estimated excess 
cancer. Thus, excess cancer risk is also below the acceptable risk value provided by the NMED 
for an industrial land-use scenario (8earzi January 2001). The incremental HI is 0.01, and there 
is no incremental excess cancer risk for the industrial land-use scenario. The incremental risk 
calculations indicate insignificant risk to human health for the industrial land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the residential land-use scenario the HI (0.08) is also below 
the accepted numerical guidance from the EPA. There is no estimated excess cancer risk. 
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 0.04 and there is no 
incremental excess cancer risk for the residential land-use scenario. The incremental risk 
calculations indicate insignificant risk to human health for the residential land-use scenario. 

The incremental TEDE and corresponding estimated cancer risk from the radiological COC 
are much lower than EPA guidance values. The estimated TEDE is 1.2E-2 mrem/yr for the 
industrial land-use scenario, which is much lower than the EPA's numerical guidance of 
15 mremlyr (EPA 1997b). The corresponding incremental estimated cancer risk value is 1.4E-7 
for the industrial land-use scenario. Furthermore, the incremental TEDE for the residential land
use scenario that results from a complete loss of institutional control is 3.1 E-2 mrem/yr with an 
associated risk of 4.0E-7. The guideline for this scenario is 75 mrem/yr (SNUNM February 
1998). Therefore, DSS Site 1084 is eligible for unrestricted radiological release. 
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The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 13. 

Table 13 
Summation of Incremental Radiological and Nonradiological Risks from 

ess Site 1084, Building 6505 Septic System Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial O.OOE+O 1.4E-7 1.4E-7 
Residential O.OOE+O 4.0E-7 4.0E-7 

DSS = Drain and Septic Systems. 

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

VII. Ecological Risk Assessment 

VI1.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS Site 1084. A component of the NMED Risk
Based Decision Tree (NMED March 1998) is to conduct an ecological assessment that 
corresponds with that presented in EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment followed by a more detailed 
risk assessment. Initial components of NMED's decision tree (a discussion of DQOs, data 
assessment; and evaluations of both bioaccumulation and fate and transport potential) are 
addressed in previous sections of this report. Following the completion of the scoping 
assessment, a determination is made as to whether a more detailed examination of potential 
ecological risk is necessary. If deemed necessary, the scoping assessment proceeds to a risk 
assessment whereby a more quantitative estimate of ecological risk is conducted. Although this 
assessment is conservative in the estimation of ecological risks, ecological relevance and 
professional judgment are also used as recommended by the EPA (1998) to ensure that 
predicted exposures of selected ecological receptors reflect those reasonably expected to occur 
at the site. 

VI1.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data and a comparison of maximum detected concentrations to 
background concentrations, examination of bioaccumulation potential, and fate and transport 
potential. The scoping risk-management decision (Section VII.2.4) summarizes the scoping 
results and assesses the need for further examination of potential ecological impacts. 
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V11.2.1 Data Assessment 

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

• Barium 
• Cyanide 
• 2-Butanone 

• U-235 

V11.2.2 Bioaccumulation 

Among the COPECs listed in Section VI1.2.1, the following are considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 5 and 7): 

• Barium 
• U-235 

However, as directed by the NMED (March 1998), bioaccumulation for inorganic constituents is 
assessed exclusively based upon maximum reported bioconcentration factors (BCFs) for 
aquatic species. Because only aquatic BCFs are used to evaluate the bioaccumulation 
potential for metals, bioaccumulation in terrestrial species is likely to be overpredicted. 

V11.2.3 Fate and Transport Potential 

The potential for the COPECs to migrate from the source of contamination to other media or 
biota is discussed in Section V. As noted in Table 8 (Section V), wind, surface water, and biota 
(food chain uptake) are expected to be of low significance as transport mechanisms for 
COPECs at this site. Degradation, transformation, and radiological decay of the COPECs are 
also expected to be of low significance. 

V11.2.4 Scoping Risk-Management Decision 

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

VI1.3 Risk Assessment 

As concluded in Section VI1.2.4, both complete ecological pathways and COPECs are 
associated with this site. The ecological risk assessment performed for the site involves a 
quantitative estimate of current ecological risks using exposure models in association with 
exposure parameters and toxicity information obtained from the literature. The estimation of 
potential ecological risks is conservative to ensure that ecological risks are not underpredicted. 
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Components within the risk assessment include the following: 

V11.3.1 

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

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

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

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

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

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

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

Problem Formulation 

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

VI/.3.1.1 Ecological Pathways and Setting 

DSS Site 1084 is less than 1 acre in size. The site is located in an area dominated by 
grassland habitat. The site is unpaved and open to use by wildlife. No threatened or 
endangered species exist at this site (IT February 1995), and no surface-water bodies, seeps, 
or springs are associated with the site. 
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Complete ecological pathways may exist at this site through the exposure of plants and wildlife 
to COPECs in the soil. It is assumed that direct uptake of COPECs from soil is the major route 
of exposure for plants and that exposure of plants to wind-blown soil is minor. Exposure 
modeling for the wildlife receptors is limited to the food and soil ingestion pathways and external 
radiation. Because of the lack of surface water at this site, exposure to COPECs through the 
ingestion of surface water is considered insignificant. Inhalation and dermal contact also are 
considered insignificant pathways with respect to ingestion (Sample and Suter 1994). 
Groundwater is not expected to be affected by COCs at this site. 

VII. 3. 1.2 COPECs 

Discharge of waste water from the septic system of Building 6505 is the primary source of 
COPECs at DSS Site 1084. All COPECs identified for this site are listed in Section V11.2. The 
COPECs include both radiological and non radiological analytes. The analytes were 
screened against background concentrations and those that exceeded the approved SNLlNM 
background screening levels (Dinwiddie September 1997) for the area are considered to be 
COPECs. All organic analytes detected in the soil and inorganic analytes with uncertain 
background levels are retained as COPECs. Nonradiological inorganic constituents that are 
essential nutrients, such as iron, magnesium, calcium, potassium, and sodium, are not included 
in this risk assessment as set forth by the EPA (1989). In order to provide conservatism, this 
ecological risk assessment is based upon the maximum soil concentrations of the COPECs 
measured in the upper 5 feet of soil at this site. Tables 5 and 7 present the maximum 
concentrations and activities for the COPECs. 

VII. 3. 1.3 Ecological Receptors 

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

V11.3.2 Exposure Estimation 

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

Although home range is also included in this table, exposures for this risk assessment are 
modeled using an area use factor of 1.0, implying that all food items and soil ingested come 
from the site being investigated. The maximum COPEC concentrations measured in the upper 
5 feet of soil are used to conservatively estimate potential exposures and risks to plants and 
wildlife at this site. 

For the radiological dose-rate calculations, the deer mouse is modeled as an herbivore 
(100 percent of its diet as plants), and the burrowing owl is modeled as a strict predator on 
small mammals (100 percent of its diet as deer mice). Both are modeled with soil ingestion 
comprising 2 percent of the total dietary intake. Receptors are exposed to radiation both 
internally and externally from U-235. Internal and external dose rates to the deer mouse and 
the burrowing owl are approximated using modified dose-rate models from the DOE (1995) as 
presented in the ecological risk assessment methodology document for the SNUNM ER Project 
(IT July 1998). Radionuclide-dependent data for the dose-rate calculations were obtained from 
Baker and Soldat (1992). The external dose-rate model examines the total-body dose rate to a 
receptor residing in soil exposed to radionuclides. The soil surrounding the receptor is assumed 
to be an infinite medium uniformly contaminated with gamma-emitting radionuclides. The 
external dose-rate model is the same for both the deer mouse and the burrowing owl. The 
internal total-body dose-rate model assumes that a fraction of the radionuclide concentration 
ingested by a receptor is absorbed by the body and concentrated at the center of a spherical 
body shape. This provides for a conservative estimate for absorbed dose. This concentrated 
radiation source at the center of the body of the receptor is assumed to be a "point" source. 
Radiation emitted from this point source is absorbed by the body tissues to contribute to the 
absorbed dose. Alpha and beta emitters are assumed to transfer 100 percent of their energy to 
the receptor as they pass through tissues. Gamma-emitting radionuclides transfer only a 
fraction of their energy to the tissues because gamma rays intera'ct less with matter than do 
beta or alpha emitters. The external and internal dose-rate results are summed to calculate a 
total dose rate from exposure to U-235 in soil. 

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

VI 1.3.3 Ecological Effects Evaluation 

Table 17 shows benchmark toxicity values for the plant and wildlife receptors. For plants, the 
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level 
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect 
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Sufficient 
toxicity information was not available to estimate the LOAELs or NOAELs for some COPECs. 
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Table 14 

Exposure Factors for Ecological Receptors at DSS Site 1084 

Food Intake 
Body Weight Rate 

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

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

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

---- .. 
(+ Soil at 2% of intake) 

aBody weights are in kg wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day. 
cDietary compositions are generalized for modeling purposes. Default soil intake value of 2 percent of food intake. 
dSilva and Downing 1995. 
eEPA (1993), based upon the average home range measured in semiarid shrubland in Idaho. 
fDunning 1993. 
9Haug et al. 1993. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
kg = Kilogram(s). 
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Table 15 
Transfer Factors Used in Exposure Models for COPECs at DSS Site 1084 

COPEC 
Inorganic 
Barium 
Cyanide 
Organicd 

2-Butanone 

aBaes et al. 1984. 
bDefault value. 

I Soil-to-Plant 
Transfer Factor 

I 1.5E-1a 

I O.OE+Oc 

I 2.6E+1 

I Soil-to-Invertebrate I Food-to-Muscle 
Transfer Factor Transfer Factor 

I 1.0E+Ob I 2.0E-4c 

I O.OE+Oc I O.OE+Oc 

I 1.4E+1 I 3.7E-8 

eNo data found for food chain transfers of cyanide; however, because of its high metabolic activity, 
cyanide is assumed not to transfer in the food chain. 
dSoil-to-plant and food-to-muscle transfer factors from equations developed in Travis and Arms (1988). 
Soil-to-invertebrate transfer factors from equations developed in Connell and Markwell (1990). All three 
equations based upon relationship of the transfer factor to the Log Kow value of compound. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 10). 

Table 16 
Media Concentrationsa for COPECs at DSS Site 1084 

I Soil I Plant I Soil I Deer Mouse 
COPEC (Maximum)a Foliageb Invertebrateb Tissuesc 

Inorganic 
Barium I 4.1E+2d I 6.2E+1 I 4.1E+2 I 1.5E-1 
Cyanide I 1.0E-1d I O.OE+O I O.OE+O I O.OE+O 
Organic 
2-Butanone I 2.6E-2 I 6.7E-1 I 3.5E-1 I 5.8E-8 

aln milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration 
measurements are assumed to have been based upon dry weight. Values have been rounded to two 
significant digits after calculation. 
bProduct of the soil concentration and the corresponding transfer factor. 
cBased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in 
food and soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 
3.125 (EPA 1993). 
dEstimated value. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
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Barium 
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Oraanic 
2-Butanone 

aln mg/kg soil dry weight 
bEfroymson et aL 1997, 

I 
I 

e 
Table 17 

Toxicity Benchmarks for Ecological Receptors at DSS Site 1084 

Mammalian NOAELs 
Test Deer 

Plant Mammalian Species Mouse Avian 
Benchmarka,b Test Speciesc,d NOAELd,e NOAELe,f Test Speciesd 

500 rath 5,1 10,5 chicken 
- I rati I 68,7 126 -

- rat 1771 3464 -

e 

Avian NOAELs 
Burrowing 

Test Species Owl 
NOAELd,e NOAELe,g 

20,8 20,8 
- -

- -

CBody weights (in kg) for the NOAEL conversion are as follows: lab mouse, 0,030; lab rat, 0,350; oldfield mouse, 0.014 (except where noted). 
dSample et aL (1996), except where noted. 
eln mg/kg body weight per day. 
fBased upon NOAEL conversion methodology presented in Sample et aL (1996), using a deer mouse body weight of 0.0239 kg and a mammalian 
scaling factor of 0.25 . 
9Based upon NOAEL conversion methodology presented in Sample et aL (1996). The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 
hBody weight: 0.435 kg. 
iBody weight: 0.273 kg. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
kg = Kilogram(s). 
mg/kg = Milligram(s) per kilogram. 
NOAEL = No-observed-adverse-effect level. 

= Insufficient toxicity data. 
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The benchmark used for exposure of terrestrial receptors to radiation is 0.1 rad/day. This value 
has been recommended by the International Atomic Energy Agency (IAEA 1992) for the 
protection of terrestrial populations. Because plants and insects are less sensitive to radiation 
than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad/day should also protect other 
groups within the terrestrial habitat of DSS Site 1084. 

VI 1.3.4 Risk Characterization 

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

The only HQs that exceed unity are associated with barium for the deer mice. Because of a 
lack of sufficient toxicity information, the HQ for plants could not be determined for cyanide 
and 2-butanone. Similarly for the burrowing OWl, HQs could not be determined for cyanide and 
2-butanone. As directed by the NMED, His are calculated for each of the receptors (the HI is 
the sum of chemical-specific HQs for all pathways for a given receptor). Total His are greater 
than unity for both the omnivorous and insectivorous deer mice, with a maximum HI of 6.2 for 
the insectivorous deer mouse. 

Tables 19 and 20 summarize the internal and extemal dose-rate model results for U-235 for the 
deer mouse and burrowing owl, respectively. The total radiation dose rate to the deer mouse is 
predicted to be 6.6E-6 rad/day and that for the burrowing owl is 5.0E-6 rad/day. These dose 
rates for the deer mouse and the burrowing owl are lower than the benchmark of 0.1 rad/day. 

V11.3.5 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at DSS 
Site 1084. These uncertainties result from assumptions used in calculating risk that may 
overestimate or underestimate true risk presented at the site. For this risk assessment, 
assumptions are made that are more likely to overestimate exposures and risk rather than to 
underestimate them. These conservative assumptions are used to be more protective of the 
ecological resources potentially affected by the site. Conservatisms incorporated into this risk 
assessment include the use of maximum analyte concentrations measured in soil samples to 
evaluate risk, the use of wildlife toxicity benchmarks based upon NOAEL values, and the 
incorporation of strict herbivorous and strict insectivorous diets for predicting the extreme HQ 
values for the deer mouse. Each of these uncertainties, which are consistent among each of 
the site-specific ecological risk assessments, is discussed in greater detail in the uncertainty 
section of the ecological risk assessment methodology document for the SNUNM ER Program 
(IT July 1998). It should be noted that of the three COPECs, the maximum concentrations of 
cyanide and barium are estimated values. 

Uncertainties associated with the estimation of risk to ecological receptors following exposure to 
U-235 are primarily related to those inherent in the radionuclide-specific data. Radionuclide
dependent data are measured values that have their associated errors. The dose-rate models 
used for these calculations are based upon conservative estimates of receptor shape, 
radiation absorption by body tissues, and intake parameters. The goal is to provide a realistic 
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Table 18 

HQs for Ecological Receptors at DSS Site 1084 

COPEC Plant HQ 
Inorganic 
Barium 8.2E-01 
Cyanide -
Organic 
2-Butanone -

Hlb 8.2E-01 

"Bold values indicate the HO or HI exceeds unity. 
bThe HI is the sum of individual HOs. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
HI = Hazard index. 
HO = Hazard quotient. 

Deer Mouse 
HQ 

(Herbivorous) 

1.0E+O 
2.SE-6 

3.0E-S 

1.0E+O 

= Insufficient toxicity data available for risk estimation purposes. 

Deer Mouse 
HQ 

(Omnivorous)" 

I 3.6E+O 
I 2.SE-6 

I 2.3E-S 

I 3.6E+O 

Deer Mouse 
HQ 

(Insectivorous)" 

6.2E+O I 
2.SE-6 I 

1.6E-S 

6.2E+O I 

e 

Burrowing Owl 
HQ 

· 

4.SE-2 · 

· -

-

4.SE-2 
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Table 19 
Total Dose Rates for Deer Mice 

Exposed to Radionuclides at DSS Site 1084 

Maximum Activity Total Dose 
Radionuclide (pCi/g) (rad/day) 

U-235 ND (0.243) 6.6E-6 
Total Dose 6.6E-6 

DSS 
MDA 
ND ( ) 
pCi/g 

= Drain and Septic Systems. 
= Minimum detectable activity. 
= Not detected above the MDA. shown in parentheses. 
= Picocurie(s) per gram. 

Table 20 
Total Dose Rates for Burrowing Owls 

Exposed to Radionuclides at DSS Site 1084 

Maximum Activity Total Dose 
Radionuclide (pCi/g) (rad/day) 

U-235 ND (0.243) 5.0E-6 
Total Dose 5.0E-6 

DSS 
MDA 
NO ( ) 
pCi/g 

= Drain and Septic Systems. 
= Minimum detectable activity. 
= Not detected above the MDA, shown in parentheses. 
= Picocurie(s) per gram. 

9/10/2004 

but conservative estimate of a receptor's internal and external exposure to radionuclides in soil. 
The dose estimates are conservatively based upon the MDA of U-235, which was not detected 
at the site. 

In the estimation of ecological risk, background concentrations are included as a component of 
maximum on-site concentrations. Conservatisms in the modeling of exposure and risk can 
result in the prediction of risk to ecological receptors when exposed at background 
concentrations. As shown in Table 21, HQs associated with exposures to background 
are greater than 1.0 for barium. It is therefore likely that the actual risks from barium at DSS 
Site 1084 are overestimated by the HQs calculated in this assessment because of 
conservatisms incorporated into the exposure assessment and in the toxicity benchmarks for 
this COPEC. In the case of barium, exposure to background concentrations may account for 
the majority (52 percent) of the HQ values shown in Table 18. 
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Table 21 
HQs for Ecological Receptors Exposed to Background Concentrations at DSS Site 1084 

Deer Mouse Deer Mouse Deer Mouse Burrowing 
HQ HQ HQ Owl 

COPEC PlantHQ (Herbivorous) (Omnivorous)a /lnsectivorous)a HQ 
Barium 4.3E-1 5.4E-1 1.9E+O 3.2E+O 2.3E-2 

aBold values indicate the HQ exceeds unity. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
HQ = Hazard quotient. 

V11.3.6 Risk Interpretation 

Ecological risks associated with DSS Site 1084 are estimated through a risk assessment that 
incorporates site-specific information when available. All HQ values predicted for the COPECs 
at this site are found to be less than unity with the exception of barium. For barium, the 
contribution from background concentrations accounts for the majority (52 percent) of the HQ 
values. 

Analysis of the uncertainties associated with these predicted values indicate that they are more 
likely to overestimate actual risk rather than underestimate it. Based upon this final analysis, 
the potential for ecological risks associated with DSS Site 1084 is expected to be very low. 

VII.3.7 Risk Assessment Scientific/Management Decision Point 

After potential ecological risks associated with the site have been assessed, a decision is made 
as to whether the site should be recommended for CAC without controls or whether additional 
data should be collected to more thoroughly assess actual ecological risk at the site. With 
respect to this site, ecological risks are predicted to be very low. The scientific/management 
decision is to recommend this site for CAC without controls. 
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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

9/10/2004 

Sandia National Laboratories/New Mexico (SNLlNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNLlNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNLlNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNLlNM 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 SNLlNM 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), SNLlNM will use these default exposure routes and 
parameter values in future risk assessments. 

AtSNLlNM, 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 SNLlNM 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 
refer,ences generally document these land uses: Workbook: Future Use Management Area 2 
(DOE et a/. September 1995): Workbook: Future Use Management Area 1 (DOE et a/. October 
1995); Workbook: Future Use Management Areas 3.4.5. and 6 (oOE and USAF January 
1996); Workbook: Future Use Management Area 7 (oOE and USAF March 19961. At this time, 
all SNLlNM 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 SNLlNM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• Extemal 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 SNLlNM 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 SNLlNM 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, SNLlNM ER has, therefore, excluded the 
following five potential exposure routes from further risk assessment evaluations at any SNLlNM 
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 Ingestion of contaminated Ingestion of contaminated 
drinking water drinking water drinking water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airbome Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents onlv) soil onlv constituents onlv) soil onlv constituents onlv) soil on Iv 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

around surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNUNM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for Superfund" 
(RAGS): Volume 1 (EPA 1989, 1991). These general equations also apply to calculating 
potential intakes for radionuclides. A more in-depth discussion of the equations used in 
performing radiological pathway analyses with the RESRAD code may be found in the RESRAD 
Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of Energy 
(DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 1993). 
The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
" projects to compare environmental transport models. 

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

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

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

C = contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1 ) 

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

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

Soil Inqestion 

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

C *lR*CF*EF*ED 1 =~s ______________ __ 

S BW*AT 
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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): 

where: 

C, *IR*EF*ED*{fvF or hEF) 
I = ---------'---''--''---------'--''-=~ 

S BW*AT 

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

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D =~'-----------------------
a BW*AT 

Da = Absorbed dose (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
CF = Conversion factor (1 E-6 kg/mg) 
SA = Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mg/cm2) 
ABS= Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

9/10/2004 

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

where: 

C *IR*EF*ED I = --"w'--____ _ 

W BW*AT 

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

Groundwater Inhalation 

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

where: 

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

W BW*AT 

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

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

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1x1 0-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991). 

Tables 2 and 3 show the default parameter values suggested for use by SNUNM at SWMUs, 
based upon the selected land-use scenarios for non radiological 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. SNLlNM 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. 

Summarv 

SNLlNM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNUNM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNLlNM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNUNM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, 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 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 250a.b 52 wk/yr )a. b 350a.b 

Exposure Duration (yr) 25a.b.c 30a.b.c 30a.b.c 

70a.b.c 70 Adult"·b,c 70 Adulta,b,c 

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

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

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

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

Ingestion Rate (mg/day) 100a,b 200 Childa,b 200 Childa,b 
100 Adult",b 100 Adult",b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3/day) 20a,b 30 Adulta 20 Adult" 
Volatilization Factor (m3/kg) Chemical Specific Chemical Soecific Chemical Soecific 
Particulate Emission Factor (m3/kQ) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/dav) 
Dermal Pathway 

0.2 Childa 0.2 Childa 

Skin Adherence Factor (mQ/cm2) 0.2a 0.07 Adult" 0.07 Adult" 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 

(cm2/dav) 3,300a 5,700 Adulta 5,700 Adult" 
Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

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

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wklyr 
Exposure Duration (yr) 25a,b 30a,b 

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

Soil Ingestion Pathway 
In!:lestion Rate 100 mg/dayC 100 mg/dayC 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,950d 10,950d 

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

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

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

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
·SNLlNM (February 1998). 
EPA = U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s). 
yr = Year(s). 
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National Nuclear ~ecunty AOmlnlStra1l0n 
Sandia Site Office 

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

APR i_ 
CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi, 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed Quality Control (QC) Report, and copies of gamma 
spectroscopy analytical results for the entire Drain and Septic Systems (DSS) project, 
in response to the New Mexico Environment Department Request for Supplemental 
Information: Environmental Restoration Project SWMU Assessment Reports and 
Proposals for Corrective Action Complete: Drain and Septic Systems Sites 1034, 
1035, 1036, 1078, 1079, 1084, 1098, 1104, and 1120, (DSS Round 6); September 
2004, Environmental Restoration Project at Sandia National Laboratories, New 
Mexico, EPA 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, 

\?~~~~ 
Patty Wagner 
Manager 



Mr. J. Bearzi (2) 

cc wI enclosure: 
W. Moats, NMED-HWB (via Certified Mail) 
L. King, EPA, Region 6 (Via Certified Mail) 
M. Gardipe, NNSAISC/ERD 
J. Volkerding, DOE-NtVlED-OB 

cc w/o 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 
&:.~~ SNL, MS 1087 
P. Puissan(SNL, MS 1087 
M. Sanders, SNL, MS 1087 
A. Blumberg, SNL, MS 0141 
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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 
of laboratory 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 (ARICOC) 
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, ARiCOC, 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 
ARiCOC number, an individual cross reference summary sheet is provided. 



• 
Site Name 

NOTE: Multiple batch numbers are listed for reanalysis and 
RCRA metals for the lep run and the mercury CV AA run. 

• 
DRAIN AND SEPTIC SYSTEMS PROJECT QC MASTER INDEX 

Sample # 

38 of 58 

• 
BATCH # 

':200753 
',200753 

, 1200893 
;200893 
1200893 

yo .~ 

~-,~; 

4/11/2005 



• 
Site Name 

NOTE: Multiple batch numbers are listed for reanalysis and 
RCRA metals lor the ICP run and the mercury CV AA run. 

• 
DRAIN AND SEPTIC SYSTEMS PROJECT QC MASTER INDEX 

ER Sample ID Sample # 

1059678-002 

i059679-002 ... _.,'._" 
i 059673-002 

···1059674-002 . 

39 0158 

• 
-, 

411112005 



• 
Site Name 

NOTE: Multiple batch numbers are listed for reanalysis and 
RCRA metals for the ICP run and the mercury CV AA run. 

• 
DRAIN AND SEPTIC SYSTEMS PROJECT QC MASTER INDEX 

ER Sample ID Sample # 

400158 

• 
BATCH # 

ij 96732, 197745 
; i96732,197i 45 . 
,196732, 197745 
:200259 
200259 

4/11/2005 
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GEL 
ERCL 
mg/kg 
NC 
ND 
PCB 
pCi/g 
RPD 

RPSD 
SVOC 
j.lg/kg 
VOC 

Acronym List 

:;: General Engineering Laboratory. 
:;: Environmental Restoration Chemistry Laboratory. 
:;: milligram per kilogram. 
:;: Not calculated for nondetected results. 
:;: Not detected. 
:;: Polychlorinated biphenyls. 
:;: picocurie(s) per gram. 
:;: Relative percent difference and is calculated as: 
(lx1 - x21 / «x1 + x2)/2» x 100. 

Where: 
x1 :;: concentration detected in the primary sample 
x2 :;: concentration detected in the duplicate environmental sample. 
:;: Radiation Protection and Sample Diagnostics Laboratory 
:;: Semivolatile organic compounds. 
:;: microgram per kilogram. 
:;: Volatile Organic Compounds. 
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OSS Site 1084, Bldg. 6505 Septic System 
RPO's Calculated for VOC Soil Samples 

Collected in August 2002 

1 of 1 
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OSS Site 1084, Bldg. 6505 Septic System 
RPO's Calculated for SVOC Soil Samples 

Collected in August 2002 

1 of 2 
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OSS Site 1084, Bldg. 6505 Septic System 
RPO's Calculated for SVOC Soil Samples 

Collected in August 2002 

2of2 
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OSS Site 1084, Bldg. 6505 Septic System 
RPO's Calculated for PCB Soil Samples 

Collected in August 2002 

1 of 1 
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DSS Site 1084, Bldg. 6505 Septic System 
RPD's Calculated for High Explosives Soil Samples 

Collected in August 2002 

1 of 1 1 of 1 
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DSS Site 1084, Bldg. 6505 Septic System 
RPD's Calculated for Metals Soil Samples 

Collected in August 2002 

1 of 1 
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DSS Site 1084, Bldg. 6505 Septic System 
RPD's Calculated for Chromium VI Soil Samples 

Collected in August 2002 

1 of 1 
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DSS Site 1084, Bldg. 6505 Septic System 
RPD's Calculated for Cyanide Soil Samples 

Collected in August 2002 

1 of 1 1 of 1 
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OSS Site 1084, Bldg. 6505 Septic System 
RPO's Calculated for Gamma Spectroscopy Soil Samples 

Collected in August 2002 

1 of 1 



• 

• 

OSS Site 1084, Bldg. 6505 Septic System 
RPO's Calculated for Gross Alpha/Beta Soil Samples 

Collected in August 2002 

1 of 1 
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GEL QC CROSS REFERENCE COC605649 

SAMPLE 
Site # Site Name SAMPLE# F# DISP ER SAMP LOC DATE MATRIX LAB TEST BATCH # 

1084 Bldg. 6505 SS 059673 001 650511 084-DF1-BH1-3-S 20-AUG-02 SOIL VOA-8260 1196955 
1084 Bldg. 6505 SS 059673 002 6505/1 084-0F1-BH 1-3-S 20-AUG-02 SOIL BNA-8270 196839 

1084 Bldg. 6505 SS 059673 002 650511 084-0F1-BH1-3-S 20-AUG-02 SOIL Cr+6 196888 

1084 Bldg. 6505 SS 059673 002 6505/1084-0F1-BH1-3-S 20-AUG-02 SOIL GROSS-AlB 198983 

1084 Bldg. 6505 SS 059673 002 6505/1084-0F1-BH1-3-S 20-AUG-02 SOIL HE-8330 196863 

1084 Bldg. 6505 SS 059673 002 6505/1084-0F1-BH1-3-S 20-AUG-02 SOIL PCB-8082 196833 

1084 Bldg. 6505 SS 059673 002 6505/1 084-0F1-BH 1-3-S 120-AUG-02 SOIL RCRAMETALS 196732, 197745 

1084 Bldg. 6505 SS 059673 002 650511 0B4-0F1-BH 1-3-S 20-AUG-02 SOIL TOTAL-CN 197511 

1084 Bldg. 6505 SS 059674 001 6505/1084-0F1-BH1-8-S 20-AUG-02 SOIL VOA-8260 196955 

1084 Bldg. 6505 SS 059674 002 6505/1 084-0F1-BH 1-8-S 20-AUG-02 SOIL BNA-8270 . 196839 

1084 Bldg. 6505 SS 059674 002 6505/1084-0F1-BH1-8-S 20-AUG-02 SOIL Cr+6 196888 
1084 Bldg. 6505 SS 059674 002 6505/1084-0F1-BH1-8-S 20-AUG-02 SOIL GROSS-AlB 198983 

1084 Bldg. 6505 SS 059674 002 6505/1084-0F1-BH1-8-S 20-AUG-02 SOIL HE-8330 196863 

1084 Bldg. 6505 SS 059674 002 6505/1084-0F1-BH1-8-S 20-AUG-02 SOIL PCB-8082 196833 . 

1084 Bldg. 6505 SS 059674 002 650511 084-0F1-BH 1-8-S 20-AUG-02 SOIL RCRAMETALS 196732, 197745 
1084 Bldg. 6505 SS 059674 002 650511 084-DF1-BH 1-8-S 20-AUG-02 SOIL TOTAL-CN 197511 

1084 Bldg. 6505 SS 059675 001 6505/1084-0F1-BH2-3-0U 20-AUG-02 SOIL VOA-8260 196955 
1084 Bldg. 6505 SS 059675 002 6505/1084-0F1-BH2-3-0U 20-AUG-02 SOIL BNA-8270 196839 
1084 Bldg. 6505 SS 059675 002 6505/10B4-0F1-BH2-3-0U 20-AUG-02 SOIL Cr+6 196888 
1084 Bldg. 6505 SS 059675 002 6505/1084-0F1-BH2-3-0U 20-AUG-02 SOIL GROSS-AlB 198983 

1084 Bldg. 6505 SS 059675 002 6505/1084-0F1-BH2-3-0U 20-AUG-02 SOIL HE-8330 196863 , 

1084 Bldg. 6505 SS 059675 002 6505/1084-0F1-BH2-3-0U 20-AUG-02 SOIL PCB-8082 196833 
1084 Bldg. 6505 SS 059675 002 6505l1084-0F1-BH2-3-0U 20-AUG-02 SOIL RCRAMETALS 196732, 197745 
1084 Bldg. 6505 SS 059675 002 6505/10B4-0F1-BH2-3-0U 20-AUG-02 SOIL TOTAL-CN 197511 I 

1084 Bldg. 6505 SS 059676 001 6505/1084-0F1-BH2-3-S 20-AUG-02 SOIL VOA-8260 196955 , 

1084 Bldg. 6505 SS 059676 002 6505/10B4-0F1-BH2-3-S 20-AUG-02 SOIL BNA-8270 196839 
1084 Bldg. 6505 SS 059676 002 6505l1084-0F1-BH2-3-S 20-AUG-02 SOIL Cr+6 196888 . 

1084 Bldg. 6505 SS 059676 002 650511 084-0F1-BH2-3-S 20-AUG-02 SOIL GROSS-AlB 198983 
1084 Bldg. 6505 SS 059676 002 6505/1084-0F1-BH2-3-S 20-AUG-02 SOIL HE-8330 196863 

SDG65936A 



• e • GEL QC CROSS REFERENCE COC605649 

SAMPLE 
Site # Site Name SAMPLE# F# DISP _ER_SAMP LOC DATE MATRIX LAB TEST BATCH # 

1084 Bldg. 6505 SS 059676 002 6505/1084-DF1-BH2-3-S 20-AUG-02 SOIL PCB-8082 196833 

1084 Bldg. 6505 SS 059676 002 6505/1084-DF1-BH2-3-S 20-AUG-02 SOIL RCRAMETALS 196732. 197745 

1084 Bldg. 6505 SS 059676 002 6505/1084-DF1-BH2-3-S 20-AUG-02 SOIL TOTAL-CN 197511 

1084 Bldg. 6505 SS 059677 001 6505/1084-DF1-BH2-8-S 20-AUG-02 SOIL VOA-8260 196955 

1084 Bldg. 6505 SS 059677 002 6505/1084-DF1-BH2-8-S 20-AUG-02 SOIL BNA-8270 196839 

1084 Bldg. 6505 SS 059677 002 6505/1084-DF1-BH2-8-S 20-AUG-02 SOIL Cr+6 196888 

1084 Bldg. 6505 SS 059677 002 6505/1084-DF1-BH2-8-S 20-AUG-02 SOIL GROSS-AlB 198983 

1084 Bldg. 6505 SS 059677 002 6505/10B4-DF1-BH2-8-S 20-AUG-02 SOIL HE-8330 196863 

1084 Bldg. 6505 SS 059677 002 6505/1084-DF1-BH2-8-S 20-AUG-02 SOIL PCB-8082 196833 

1084 Bldg. 6505 SS 059677 002 6505/1084-DF1-BH2-8-S 20-AUG-02 SOIL RCRAMETALS 196732. 197745 

1084 Bldg. 6505 SS 059677 002 6505/1084-DF1-BH2-8-S 20-AUG-02 SOIL TOTAL-CN 197511 

1084 Bldg. 6505 SS 059678 001 6505/1084-DF1-BH3-3-S 20-AUG-02 SOIL VOA-8260 196955 

1084 Bldg. 6505 SS 059678 002 6505/1084-DF1-BH3-3-S 20-AUG-02 SOIL BNA-8270 196839 

1084 Bldg. 6505 SS 059678 002 6505/1084-DF1-BH3-3-S 20-AUG-02 SOIL Cr+6 196888 
1084 Bldg. 6505 SS 059678 002 6505l1084-DF1-BH3-3-S 20-AUG-02 SOIL GROSS-AlB 198983 
1084 Bldg. 6505 SS 059678 002 6505/1084-DF1-BH3-3-S 20-AUG-02 SOIL HE-8330 196863 
1084 Bldg. 6505 SS 059678 002 6505/1084-DF1-BH3-3-S 20-AUG-02 SOIL PCB-8082 196833 

1084 Bldg. 6505 SS 059678 002 6505/1084-DF1-BH3-3-S 20-AUG-02 SOIL RCRAMETALS 196732. 197745 

1084 Bldg. 6505 SS 059678 002 6505/1084-DF1-BH3-3-S 20-AUG-02 SOIL TOTAL-CN 197511 

1084 Bldg. 6505 SS 059679 001 6505/1084-DF1-BH3-8-S 20-AUG-02 SOIL VOA-8260 196955 
1084 Bldg. 6505 SS 059679 002 6505/1084-DF1-BH3-8-S 20-AUG-02 SOil BNA-8270 196839 
1084 Bldg. 6505 SS 059679 002 6505/1084-DF1-BH3-8-S 20-AUG-02 SOIL Cr+6 196888 
1084 Bldg. 6505 SS 059679 002 6505/1084-DF1-BH3-8-S 20-AUG-02 SOIL GROSS-AlB 198983 
1084 Bldg. 6505 SS 059679 002 6505/10B4-DF1-BH3-8-S 20-AUG-02 SOil HE-8330 196863 
1084 Bldg. 6505 SS 059679 002 6505/1084-DF1-BH3-8-S 20-AUG-02 SOIL PCB-8082 196833 
1084 Bldg. 6505 SS 059679 002 6505/1084-DF1-BH3-8-S 20-AUG-02 SOIL RCRAMETALS 196732. 197745 
1084 Bldg. 6505 SS 059679 002 6505/1084-DF1-BH3-8-S 20-AUG-02 SOIL TOTAL-CN 197511 
1084 Bldg. 6505 SS 059680 001 6505/10B4-DF1-BH3-TB 20-AUG-02 AQUEOUS VOA-8260 197301 

SDG65936A 
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1025 
1025 
1026 
1026 
1084 
1084 
1084 
1084 
1084 
'1084 
1084 
'1032 
1032 
1032 
'1032 
1028 
1028 
1028 
1028 

-Site Name 

BI~ 6501 E. 5S 
Bldg. 6501 E. 58 
Bldg. 6501 W. ss 
Bldg. 6501 w:-SS 
Bldg-, 6505 S5 
Bldg. 6505 S5 
Bldg. 6505-SS 
Bldg. 6505 SS 
Bldg: 6505 S5 
Bldg. 6505 ss 
Bldg. 6505 5S 
Bldg"--6610 ~S 
Bldg. 6610SS 
1~IdJL6610§S 
IBldg"--6610~ 
Bldg. 6560-SS 
@Idg. 6560 SS 
SJag. 6560SS 
Bldg. 6560 SS 

• 
RPSD QC CROSS REFERENCE 

~~PLEtI~#IER·SAMPlEID 
059668 100316501E11025-5P1.:eH1-11-S 
'059669 100316501E11025-SP1-BH1-16-S 
059670 -.00316501W/1 026-:'SP1-BH1-12.5-S 
05967f

U 

-100316501 W/1 026-:'SP1-BHf=17-S 
1059673 -1003 J6505/1084-0F1-BH1:a-=S 
059614 .003(6505l1084-Df1-BFf1-B-S 
059675 .00316505/1084-DF1-BH2-3-DU 
059676.0(f316505l1084-DF1-BH2:3-S 
059677 IOO316505/1084-DF1-BH2-8-S 
059678i00316505/1084-DF1-BH3-3-5 
059679 -10031650511084-DFf-SH3-8-S 
059681 100316610/1032-OF1-BH1-2-S 

059Ef84 __ - 1003 1661011032-SP1-BH1-17-S 

COC80S840 
BATCH NO. 201181 

SAMPLE DATE IMATRIX ILAB TEST 
19-AUG-02 
19-AUG-02 
19~AUG-02 

19-AUG-02 
20-AUG-02 
,20-AUG-02 
20-AUG-02 
20-AUG-02 
20-AUG-02 
20-AU(3.:02 
20-AUG.:Q2 
'20-AUG-02 
,2o:AU(3.:02 
~1-AUG-02 
121-AUG-02 
21-AUG-02 
21-AUGOO2 
i22-AU~2 

22-AUG-02 

SOIL 
ISOIL 
sorE 
SOIL 
ISOI[ 
~OIL 
ISOIL 
SOIL 
ISOfL 
ISOIL 
SOIL 
ISOIL 
SOIL 
ISOiL 
ISOIL 
SOIL 
,mr 
lrol

[ IL 

GAMMA SPEC 
GAMw.SPEC 
QAMMA5PEC 
GAMMA SPEC 
GAMMA5PEC 
~AMMASPEC 
GAMMA spEC 
IGAMMASPEC 
IGAMMASPEC 
GAMMA5PEC 
GAMMASPEC 
GAMMA5PEC 

IGAMMASPEC 
GAMMA5PEC 
IGAMMASPEC 

IGAMMASPEC 
GAMMA SPEC 
GAMMA SPEC 

. SPEC 



COC# 605649 
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CASE NARRATIVE 
for 

Sandia National Laboratories 
ARCOC-605649 

SDGI6S'36A 
ARCOC-6056S0 

~E~~ftVEn 
._- -, ~ - II " 

SDGI65936B 
ARCOC·60S651 

SDG#6S936C 
ARCOC·60S655 

SDGiI65936D --
Case No. 72Z3.01.03.02 

September 19,2002 

Laboratory Identification: 

General Engineering Laboratories, Inc. 

Mailing Addres§: 

P.O. Box 30712 
Charleston, South Carolina 29417 

Express Mail Delivery and Shipping Address: 

2040 Savage Road 
Charleston, South Carolina 29407 

Telephone Number: 

(843) 556-8171 

SUlIUJUlryj 

Sample m:eipt 

Sandia collected thirty soil samples and twelve aqueous samples on August Wlh 
, 

21 st, and 22nd
• 2002. The samples arrived at General Engineering Laboratories, Inc., 

(GEL) Charleston, South Carolina on August 23"\ 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 intacl The samples 
were delivered with chain of custody documentation and signatures. The temperature of 
the samples was 2.0, 3.0, and 4.0°C, as measured from the temperature control bottles. 

GENERAL ENGINEERING LABORATOR.'ES 
PO Box. 30712.Charleston, SC 29417. 2040SavBgfl Road. 29407 

(843) SS6-8l71 • Fax (843) 766-1178 

A", . _ . ,_ 

,- 'i --.,-
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One of the vials for the trip blank was received with headspace. There was 
sufficient sample from the remaining vials to perform the analysis. Sandia was notified. 
On ARCOC-605649, 605650, and 605651, the metals method listed.for soils was 6020. 
On the equipment blanks on ARCOC-605655, metals method 6010 was listed. Sandia 
was notified. Client instructed GEL to use the 6010 analysis for both soils and water 
samples. 

The samples were screened according to GEL Standard Operating Procedures 
(SOP) EPJ SOP S-007 rev. 2 ~The Receiving 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 thetabJe below: 

ARCOC· SDG# #ofsamples Collection Date 
605649 65936A 15 08/20/02 
605650 65936B 9 08120102.08121102 
605651 65936C 9 08/21102.08122102 
605655 659360 9 08/22102 

The laboratory received the following samples: 

Laboratory m 
ARCOC-60S649: 

65936001 
65936002 
65936003 
65936004 
65936005 
65936006 
65936007 
65936016 
65936017 
65936018 
65936019 
65936020 
65936021 
65936022 
65944001 

Description 

059673-001 
059674-001 
059675-001 
059676-001 
059677-001 
059678-001 
059679-001 
059673-002 
059674-002 
059675-002 
059676-002 
059677-002 
059678-002 
0.59679-002 
059680-001 

GENERAL ENGINEERING LABORATORIES 
POBox 30712. Charleston, SC 29417 .2040 Savage Road. 29407 

(843) 5~l7l. Fax (843) 766-1178 

A_ .. ~ .. _ 

Date Rec:'d by Lab 
08123/02 
08123/02 
08/23/02 
08123/02 
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ARCOC-6056S0: 

65936008 
65936009 
65936010 
65936011 
65936023 
65936024 
65936025 
65936026 
65944002 

ARCOC-60S6S1: 

65936()12 
65936013 
65936014 
65936015 
65936027 
65936028 
65936029 
65936030 
65944003 

ARCQC·60565S: 

65944004 
65944005 
65944006 
65944007 
65944008 
65944009 
65944010 
65944011 
65944012 

Case Narrative 

059681-001 
059682-001 
059683-001 
059684-001 
059681-002 
059682-002 
059683-002 
059684-002 
059685-001 

059686-001 
059687-001 

. 059688-001 
059689-001 
059686-002 
059687-002 
059688-002 

. 059689-002 
059690-001 

059639-001 
059639-009 
059639-002 
059639-003 
059639-004 
059639-005 
059639-006 
059639-007 
059639-008 

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. 

GENERAL ENGINEERING LABORATORI~ 

POBox 30712 • CharlesIOll, SC 29417 • 2040 Savage Road. 29407 

(843) 556-8171 • Fax (843) 766-1178 

1\ n,· .•. ~ _. "_ ••.• 1 • .1 ". __ 
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Internal Chain of Custody: 

Custody was maintained for the samples. 

Data Package: 

The enclosed data package contains the following sections: Case Narrative. Chain 
of Custody, Cooier Receipt Checklist. Qualifier Flag and Data Package Definitions. 
Laboratory Certifications. Volatiles Data, Volatiles QC Summary, Semivolatiles Data, 
Semlvolatiles QC Summary, PCB Data, PCB QC Summary, Explosives Data, ExplOSives 
QC Summary. Metals Data, Metals QC Summary, General Chemistry Data, General 
Chemistry QC Summary, 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. 

Edith M. Kent 1fr' 
~c/iJU.. VI A 

Project Manager 

GENERAL ENGJNEERTNG LABORATORIES 

POBox 30712. Charleston, SC 29417 • 204() Savage Road. 29407 

(843) 556-8171 • Fax (843) 766-1178 
.t'\ ft' •• .1 __ n. ___ 1." ..... __ 
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Method!ADIllysis Information 

GCIMS Volatile Organics 
Sandia National Labs (SNLS) 

SDGt65936 

Procedure: Volatile Organic Compounds (VOC) by Gas ChromatograpblMass Spectrometer 

Analytical Method: SW846 8260A 

Prep Method: SW846 5030A 

Analytical Batch Number: 196955 

Prep Batch Number: 196953 

Sample Analysis 

The following client and quality control samples were analyzed to complete this sample delivery group/work order 
using the methods referenced in the Analysis Information section: 

SampleID ClientID 

65936001 059673-001 

65936002 059674-001 

65936003 059675-001 

65936004 059676-001 

65936005 059677-001 

65936006 059678-001 

65936007 059679-001 

65936008 059681-001 

65936009 059682-001 

65936010 059683-001 

65936011 059684-001 

65936012 059686-001 

65936013 059687-001 

65936014 059688-001 

65936015 059689-001 

1200290123 VBLKOI (Blank) 

SDG# 65936 -VOA 

Page 1 of4 . 
32· 
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1200290126 VBLK01LCS (Laboratory Control Sample) 

Preparation/Analytical Method Verifkation 

SOP Refereaee 
Procedures for preparation, analysis and reporting of analytical data are controlled by General Engineering 
Laboratories, Inc. as Standard Operating Procedures (SOP). The data discussed in this narrative has been analyzed 
in accordance with GL-OA-E-o26 REV.S. 

CalihrAtinn Information 
Due to software limitations, all the data files comprising the initial calibration curve may not be listed on the initial 
calibration summary fonn. All calibration files are listed in the calibration history report in the KStandard Data" . 
section. 

Initial Calibration 
All the initial calibration requirements were met. 

CCV RequlremeDts 
All the calibration verification standard (CCV) requirements were met. 

Quality Control (00 InConnation 

Surrogate Reeoveries 
Surrogate recoveries, in all samples and quality control samples, were wilhin the acceptance limits. 

. Blank AcceptaJJc:e 
Target analytes were not detected above the reporting limit in the blank. 

QC Sample DesignatiOn 
Matrix spikes were analyzed on a sample of similar matrix that was in SNLS Sample delivery group/work order, II 
65745. 

MS Rerovery Statement 
All the required matrix spike recoveries were within the acceptance limits. 

MSD Rerovery Statement 
All the required matrix spike duplicate recoverie!; were within the acceptance limits. 

MSIMSD RPD Statement 
The relative percent diff.:rences (RPD) between the matrix spike and matrix spike duplicate recoveries were within 
the acceptance limits. 

Internal Standard (lSTD) Aceeptance . 
The internal standard responses, in all samples and quality control samples, mel the required acceptance criteria. 

LCS Recovery StatemeDt 
All the required analyte recoveries in the laboratory control sample were within the ticceptance limits. 

Tecbnic;al Infonnation 

Bolding Time SpecIfkatIons 
All the samples were prepared andIor analyzed within the required holding time period. 

. SOO# 65936 -VOA 
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Sample PJ.'eWrvation arullDtegrity 
All samples met the sample preservation and integrity requirements. 

PreparatioalAoalyticai Method Verilkatioo 
All procedures were performed as stated in the SOP. 

Sample DilutiODs 
The samples in this sample delivery group/work order did not require dilutions. 

Sample Re-preplRe-all8lysls 
Sample re-analysis was not required for this sample delivery groupiwork order. 

Miscellaneous 1Df9DP!!t!nn 

NonroaformalKt! (NCR) Documentation 
A nonconformance report was not required for this sample delivery group/work order. 

Maauallntegrations 
Data files associated with the initial calibration, continuing calibration check. and samples did not require manual 
integr.nions. 

Additional Comments 

The following package was generated using an electronic data pl'QCCl;Sing 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 following change from "traditional" packages should be noted: 

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and dates 
are on the original raw data. These hard 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 data validalor will always sign and date the case 
narrative. Data thaI are not generated electronically. and such as hand written pages, will be scanned and inserted 
into the electronic package. 

System Configuration 

The laboratory utilizes the following GClMS configurations: 

Chromatographic Columns 

Chromatographic separation of volatile components is accomplished through analysis on one of the following 
columns: 

CoIumnID 

J&WI 

J&W2 

Column Descriptioa 

DB-624, 60m x O.25mm, l.4um 

DB--624. 75m x O.53mm, 3.Oum 

SDG# 65936 -VOA 
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Instrument systems are reference in the raw data and individual fonn headers by the Instrument ID designations 
below: 

Imtrument ID System Conftguralioo Cbromatograpbic CoIunm P&TTrap 

VOAI HP68901HPS973 J&WI TrapC 

VOA2 HP689OIHPS973 J&WI TrapC 

VOA4 HPS89Mll'S972 J&WI TrapK 

VOAS HPS8901HPS972 J&WI TrapC 

VOA7 HP58901HP5972 I&W2 TrapK 

VOA8 HP68901HP5973 J&WI TrapK 

VOA9 

L 
HP68901HP5973 J&WI TrapC 

Where the analytical method has heen performed under NELAP certifICation, the analysis has met all of the 
requirement~ of the NELAC standard unless otherwise noted in the analytical case narrative. 

Review yaJidJtiqp 

GEL requires all analytical data to be verified by a qualified data validalor. 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 tbe Information presented in this case narrative: 

Reviewer: --+e~C..&04t_.=.~~W~t""Q~' _Date: _{j_~_-_'_3_-_0_d-_.·_ 

, 
SDG#65936-VOA 
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Client : Saadia N.tio ..... Labonotoria 
MS-t756 
P.O. BDx!1IOO 

Conlad: 
AlbllqllU'CJ .... New Mexico 
PuloeIa M.. PaillaDt 

Workonlet": 65936 
.~-- .. -. 

~~~e._ 
voJatilo.GClMS F<dtnII 
BOlCh 196955 

QCI2OOl90126 LeS 
1.l-Dichloroe1bylene 
Benzene 
Cblorobenzen. 
Toluene 
T rlChloroetbyl.", 

·~Bromof1uorobenze.e 

"D!brumotluoromedwlc 
·'Toloo.=-<l8 

QCllOO290113 Io4B 
1.1.1-TricblOf'OClbIlll~ 
1.1.2.2-T.u-ocbIorootbamo 
1.1.2-Trichloroetbano 
l.l·0ichloroetbane 
I.1.DlCbloroethylene 
I,l-Oi<;hloroctbaoe 
1.2-Dichloropropanc 
2·B\lQnone 
2·HcxOllOne 
4·Me1byl-2-pontanonc 
AcclOnc 
a.11UlMl 
Bromodichlo""",,\hane 
Bromoform 
BromomeClwH: 
Carbon disulfide 
Corboa tetrachloride 
Cblorobcnunc 
CltlQroelhanc 
Chloroform 
Chloromethane 
OIbrornochIOtOmoOlha •• 
Elhylben7,cllC 
Methylene chloride 
SJ:ymIe 
Teuncbloroclbylene 
Tolue •• 
TrichIoroe1byl_ 
Vinylar:ewe . 
Vinyl chloride 
Xylene. (toUIl) 
clS-l.l·DlChlo-.byl ••• 
cu.-I,)·Dichloropropyl_ 

SO.O 
SO.O 
SO.o 
SO.O 
50.0 
SO.O 
50.0 
50.0 

QCSummary 

44.0 
49.2 
48.7 
48.0 
48.0 
47.6 
48.6 
47.4 

U ND 
U NO 
U NO 
U ND 
U ND 
u NO 
t.J NO 
u NO 
U NO 
0 1\'0 
U ND 
u NO 
U NO 
U NO 
U NO 
U NO 
U NO 
U NO 
U NO 
U NO 
U NO 
U NO 
t: NO 
C NO 
U NO 
u NO 
U NO 
U NO 
U NO 
U NO 
U NO 
U ND 
U NO 

ug/kg 
nglkg 
ugtq 
uglks 
ugJtg 
ug/kJ 
utfkg 
uglkg 

uglkg 
uslka 
uglkg 
uglkg 
ulikg 
uglkg 
ugIkg. 
og/kg 
usJkg 
uglkg 
uglkg 
uglkg 
uglks 
uglkg 
uglkg 
uglkg 
uJlkI 
uglkg 
uutka 
uglkg 
uglkg 
uglkg 

'wkg 
ugikg 
ug/kg 
uglkg 
IIg1kg 
uglkg 
nglkg 
nglkg 
uglkg 
ug!k,g 
usIk,g 

RWorl Date. s.-ber 13, Z8el 
Pace lof 3 

88 (75$-134$) SRJ 0812710211:51 
98 (8~12O'lb) 
98 (82%-L18$) 
96 (14'1&-115%) 
96 (80%-119%) 
95 (69$-138%) 
97 (6791>-137$) 
95 ( 61'l1>-139'if1) 

U8I27102 13:14 
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QCSummary 

Worlwrder: 6S1136 Page 20r 3 
- ---.. *--. -. ~-- RPD'i! - .~C%· 11me Parmna.aI. ~M._. ____ ~~ Qual. -p..!!!!!. -~ ~ ~ 

VoialBe-GCIMS .......... 1 
Baldi 1*55 

trans-I,2-Diehloroelbylene U NIl uglkg 
Irans-I,J-Dichloropropyl_ IJ ND "&'k& 

"Bromofluorobeozone 50.0 48.7 ugllcg 98 (69'Ib-138%, 
··OibromofluottllJe1b ..... SO.o 48.s Ilg/kg 97 (67""-137'11:) 
··T"lucnc-d8 SO.O 47.6 QA 95 (6'%-139%) 

QCl::ool90I24 6S74.!lOOI PS 
1.I.DichloroethylellC SO.O U ND 46.8 u$IL 94 (55"-128%> 08I30I0200:47 
B.nzene SO.O U ND 51.3 ug/L 103 (53'4-118%) 
Chlorobenzene SO.O IT NO SO.4 ugIL 101 (5~-116'J'.) 

To1uCIIC SO.O U NO 50.S 1lJ/L 101 (S6'l1>-J13'JL) 
Tricbloroethylc..., SO.O U NO 50.2 ugIL 100 (S4'l1.-Il9'lL1 

•• 8romonuorobcnzeno: SO.O 48.5 47.8 ug/L 96 (69'l1>-138'JL) 
• "Dibromofluoromemanc SO.O 48.1 47.0 ug/L 94 (67*-137*) 
··Tolu.nHl8 SO.O, 47.6 470S ugIL !l5 (67\t-139'lL) 

QCl20029012S 6514S00J PSD 
l.l·Dichloroemyl .... SO.O U ND 43.3 ugIL 8 87 (&910.21%1 0813010201-11 
Benzene SO.O -u ND 47.8 ugIL 7 96 (0..-17%) 
Cblorobenzcnc 50.0 U !'ID 46.7 ug/L 8 g~ (~-21%) 

TollKDC 50.0 U NO 47.7 u!I"L- 6 95 (0'l0·25%) 
SO.O U 46.4 8 93 Trichloroethylene ND ng/1.. (0%-25%) ,--_. SO.O 48.5 48.1 ugIL 96 (69%-IJ8<JI, I 

"OibrornofluorOlllelhanc SO.O 48.1 47.7 ug/L 95 (67'lb-137%) 
"Toluonc-dS SO.O 47.6 47.4 uJiL 95 (67%·139%) 

, 

Nota! 
RER is CWJlled al!he 95'11> comodence level (2-siJma). 
The Qualifiers in this report arc deftned as follows: 

•• 
S 

H 

J 

P 

Recovery or %RPD '1>01 willlin aceeptanee limits at/IJ/or spike amOW\t 1>01 compatible with the sample or Ihe dupliClW! RPJ)'s are not applicoble where II 

Indicates aD'liyte is a $Urrople c:ompound. 

lbe analyle was found in the blank above die effective MOL. 
Holding lime was exceeded 

Eslima\cd value, !he anaIyIc ooncentnllioa fell above the effe:otiYII MDl.1JId below the e£fectivc PQL 

lbe response b<:tween the comu-mation column and the primary columa b ;o4O'JI>D 
U . The analyle was annJ~ud for but not delected below this concenlration. For OrgMic and Inor8""ic aoolytes1.he resull i. I ... , lIIan !he effc<,tivc MOL.. I 

X' Presumpliv. evidcn<>e thaI the ualyte is JIOt p<eSeJIL Pl .... $.., lUIIraIive for fllt1ber information. 

X Presumpliv. evide..,., \bat the ... I,1e is nol ~nl. Please sec namnlve for ftuIlu:r iJlfrom.lion. 

X l:nc<!1Qin illenlificalion for gmnma~. 
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QCSummary 
Worlrorder: ~ ",3013 
~ .....• ·-------·-·--NOM""_=-=---.-= .. SOUO,... .. ::-~_ ~- .... Qc'- 'UaIb ~~ 19!..ciro-' .:ita .. --· ~ Date Time 

N/A indiUleslblr spike recovery limits do nOlllPply when sample conc0ntr8tion exceeds spike COlIC. by a fact.or oC 4 or more . 
• Tbe Relative Pen:ent Difference (Rro) obtained from !be sample duplicate (DUP) iJ evaJualed against Ibc acccpt.ence ';Iiteria wilen Ibe sample iJ grcar.>< tbon 

fi.e umes (SXl the COII1J8CI required detoodoolimit eRL). In cues where either the sample or duplicale "alue is 1m \ban 5X \be RL, a conttollimit of +/. 
the RJ.. is used III •• alullle Ihc DUP result 
For PS. PSD. aM SDllT /l!sulrs, tile values li$ted are !be mea$md amounts, lIet (mal coecellll'aliolls. 

Where !he anaI)'tical method bas been performed under NBLAP certification. !be analysis has met all of !be 
roquirements ofche NELAC standatd \lIlless qualified on Ihe QC SUIIIIIWy. 
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GC!MS Volatile Orgauks 
Sandia Natioaal Labs (SNLS) 

SDG65936-1 

MethodIAnaJysis Information 

Procedure: 

Analytical Method: 

Analytical Batch Number: 

Sample AnaJysis 

Volatile Organic Compounds (VOC) by GCIMS by Methods 8260Bl503OB 

SW846 8260B OOE-AL 

197301 

The following client and quality control samples were analyzed to complete this sample delivery group/work order 
using the methods referenced in the Analysis Information section: 

SampleID tlientlD 

65944001 059680-001 

65944002 059685-001 

65944003 059690-001 

65944004 059639-001 

65944005 059639-009 

1200290971 VBLKOI (Method Blank) 

1200290979 VBLKOILCS (Labonltory Control Sample) 

Pl'fI!IlratlonlAl!Il!ytkal Method VIlTifkaIjop 

SOP lleCereuee 

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-OA-E-038 REV.6. 

CalibratioD W9J'll!atiop 
Due to software limitations, all the data files comprising the initial calibration curve may not he listed on the initial 
calibration summary form. All calibration tiles are listed in the calibration history report in the "Standard Data" 
section. 

lnitilll Calibration 
All the initial calibration requirements were mel. 

CCV Requirements 
All the calibration verification standard (CCV) requirements were met. 

500#65936-1 - VOA 
Page 1 of3 

35 



, 

, 

, 

Quality Control (QCllgformation 

SUlTOllate Recoveries 
Surrogate recoveries, in all samples and quality control samples, were within the acceptance limits. 

Blank Atxeptance 
Target analytes were not detecled above the reporting limit in the blank. 

LCS Recovery Statement 
All the required analyte recoveries in the laboratory control sample were within the aa:eptance limits. 

QC Sample Designation 
Matrix spike analyses were not required for this sample delivery group/work order. 

Internal Standard (lSTD) Acceptance 
The imernal standard responses, in all samples and quality control samples, met the required acceptance criteria. 

Technical Information 

Holding Time SpecificatioDS 
All the samples were prepared and/or analyzed within the required holding time period. 

Sample Prese"ation and Integrity 
All samples met the sample preservation and integrity requirements. . 

PreparationlAnalytieal Method Verification 
All procedures were performed as stated in the SOP. 

Sample Dilutions 
TIle samples in this sample delivery group/work order did not require dilutions. 

Sample Re-pre~analysis 
Reanalyses were not required for samples in this sample group/work order. 

Miscell .... eous lDfonnatioD 

NoncogfonnaD«! (NCR) Documentation 
A nonconfonnance report was not required for this sample delivery group/work order .. 

Manual Integrations 
. Data files associaled with the initial calibration, cominuing calibration check, and samples did not require manual 
integrations. 

Additional Comments 
Sulfur dioxide was found in these samples when a TIC search report was generated. It is believed that the sulfur 
dioxide should not be present· in these samples, and its presence is believed to be the result of system contamination 
from the analysis of a sample that contained a high concentration of this compound. 

TIle following package was generated 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 following change from "traditional" packages should be noled: 

SOO #65936-1 - VOA 
Page 2 00 
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Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and dates 
are present on the original raw data. These hard copies are temporarily stored in the laboratory. An electronic 
signature page in~rted after the case narrative of each electronic package will indicate the analyst, reviewer, and 
report specialist names associated with the generation of the data and package. 1he data validator will always sign 
and date the case narrative. Data that are not generated electronically, such as hand written pages, will be scanned 
and inserted into the electronic package. 

System Confipl'Btion 
The laboratory utilizes the following GC/MS configurations: 

Cbromatographk: Columns 
Chromatographic separation of volatile components is accomplished through analysis on one of the following 
columns: 

CoIumnID 

J&WI 

I&W2 

Instrument Configuration 

Column ~ription 

DB-{i24, 60m II O .. 25mm. 1.4um 

08-624. 75m x O.53mm. 3.0urn 

In~trument systems are reference in the J"c1W data and individual form headers by the Instrument ID designations 
below: 

Instrument III System Configuration Chromatographic Column P&TTrap 

VOAI HP68901HP5973 I&Wl TrapC 

VOA2 HP68901HP5973 I&Wl TrapC 

VOA4 HP58901HP5972 J&WI TrapK 

VOAS HP58901HP5972 I&Wl TrapC 

VOA7 HP58901HP5972 J&W2 TrapK 

VOA8 HP689OfHP5973 J&Wl TrapK 

VOA9 HP68901HP5973 J&Wl TrapC 

Comments 

Where the analytical method has been performed under NELAP certification, the analysi~ has met a\l of the 
requirements of the NELAC standard unless otherwise noted in the analytical case narrative. 

Review Validation 
GEL requires all analytical data to be verified by a qualified data validator. In addition, all data designated for eLP 
or CLP-like packaging will receive a third level validation upon completion of the data package. 

The following data vaHdator verified the Infonnation preseDted in this case narrative: 

Reviewer: --tgli::crt=...:9~tllltl'---Date: _0_9'-.---'.-:1 (p'--~D-'-----'"'~~_ 

SOO #65936-1 - VOA 
Page 3 of3 

35! 



, 

, 

Climl: Sandia NadoMl Laboratories 
l\IS-0756 . 
P.O. Box S80I 
Albuquerque, New Mexico 
I'lDneIa M. PuIssa.t 

Workordcr: 65944 

Pann""",.~ . 
Vololile-GC/MS Fecloral 
8..,h 197301 

QCJ~~9 LCS 
1. J -Dicnlorcelbylene 
Bonzene 
Chloroben!onc 
Tolue •• 
Trichloroelhylcne 

··l!romotluoroben2.'" 
•• Dibromonuoromelbane 
"ioluene-dS 

QCI1002110971 MB 
I, J. t· Trichloroc!hane 
1.1 ••• 2-T."...,bloroetbaoe 
1.1.2. Trichloroethane 
1.I-Dicbl=thano 
1.I-DlchloroethylcDe 
1.2-Dichlorootltane 
1.2-Dichloroptepane 
2·Bu!aoonc 
2-Hexanonc 
4-Melhyl-2opcnlanoru: 
Acelone 
Benune 
Bromodicbloromctbane 
Bromoform 
Bromom.1hane 
Carbon disulfide 
Corb"" tetrachloride 
Chl_bonzene 
Chloroethanc 
Chloroform 
Chloromethane 
Dibromochloromell1ane 
Ethylbe=ne 
Methylene chloride 
Slyrene 
Tetrachloroclhylene 
Tolucru: 
Trich!oroetbylo,", 
Vinyl chloride 
Xylene! (total) 
cIA.I,2-Dichioroetbylene 
olS·I.3-Dichlotopnll>Ylenc 
1r1lllS-1.2-Dil:hlorocthyk: .. 

SO'o 
SO.O 
SO,O 
.50.0 
SO.O. 
SO.O 
SO.O 
.50.0 

QCSummary 
RepOrt Date: SepC..w ]6, lOll! 

Page loU 

45.3 IIg/L 91 (78%-14O'i!» RMB 08127102 08:40 
48.5 ug/L 97 (78'lt-ll!/'jl,) 
SO.O IlgIL 100 (82%-1209&) 
SO.8 uriL 102 (68%-133'1&) 
47.2 ugIL 94 (80%-123'1&) 
45.4 ugIL 91 (67%.136'1&) 
SO.9 ugIL 102 (62%-148'1&) 
48.3 uriL 97 (SS'l&-13!/'j1,) 

() ND ugIL 0&127102 10: IS 
U ND as/L 
lJ ND ugIL 
U ND urJL 
U !II'D ug>'L 
U :-''0 ugIL 
U ND uS'!-
lJ ND ugfL 
U NO ugIL 
U ND uWL-
U NO ugIL 
U NO ul!iL 
u NO ugIL 
U ~'D ugIL 
U NO ul!iL 
u ND Ilgll.. 
U NO ug/L 
li 1\'0 ugll.. 
U NO ugll.. 
U ]\jD .gIl.. 
U )1,1) us/L 
U 1\1) uaIL 
U NO ugIL 
U NO ugIL 

U NO us/L 
U ND ugll.. 
U NO DrJL 
U NO DaIL 
u NO tlgll.. 
U ~'D IlIIL 
U NO ugIL. 
U NO ug/L 

U NO ugIL. 

7 



, 

, 

Workorder: 65944 

Pann ..... e 

voIaIlIe-GCIMS Fedeni 
B ... h 197301 

lrans·! ,3-Dicbloropropyleoe 
"'Uromofluorobcllzme 
"DibrOtltOflu_lhane 
"Tolacnc-dS 

Notes: 

50.0 
SO.o 
SO.O 

IlER IS .aleulaled at lb. 9S'lf> coftfidcnce level (l-sigma). 
The Qualifim in this Jq>Ort are derIDed as foOows: 

QCSlImmary 

u ND 
:59.9 
51.9 
49.7 

ugIL 
ugJL 

u:JL 
uglL 

Date Thne 

t:zo (67%·136%) 
104 (62'lEo·I4I'lf» 
100 (S89f,.1~) 

Recovery or 'If>RPD nOi wilbin acceptance limits and/or spike amount 1I00compati.ble willi the sample or lb. duplion~ RPD's life nO! applicable where II 

•• IlKIicates analY!e 1$ a surrogll!e compound. 

S The analyt. w"" found in the blank above !he clfoeti>le MDL. 

H Holdiag tirM was exceeded 

£Slllnaled yalue, the anal)'IC concel'llt8lion fell aboYe the effective MDL and below !he effective PQL 

P 11>0 mpons. between !he confJl1lWioIl colUmn and !be primary column is >4O'J11D 

l: The analylc was analyzed for but !lOt ~ below Ibis coacellUalioo. For 0tpIJi<; and Inorganic analyteS the result i& less than the effective MDL 
X Presumptive evidence that the ... al~ is nOl present. Pi",," see aomui.-e forfm1ilor infonnalion. 

X Presumptive evidCllce that the anal~ is nDlpre5elU. Please see narrative for further infromlllion. 
X Uncertain identifitlllion for gamma spectroscopy. 

NIA indic""" thaI 'pike recovery limlrs do not apply wbeD sample conc;entration exceeds spike COlIC. by • factor of 4 or mon.. 
A The Relwvc Pereent Difference (ltPD) obtained from the sample dtlplicak: (DUP) is eval .. aIed against Ibe """"pLCnce criteria wben the sample is greater than 

Ii •• time:; (5X) the contnlCt rcqoired detection limit (RL). In cases where either the sample or duplicate value is le .. lhan 5X Ihe RL. a ceJUrollimit of +/-
"'" RL is lJSed (0 ovaluaee the DUP result. . 
For PS. PSD. onci SDILT Rsults, the values listed are tlJe _ured amouDlS. DOt fmal COIIC8IIlniIion •. 

Where the analytical method bas been performed UDder NELAP certification. the analysis has mel all of Ihe 
requirements of the NELAC slandatd unless qualified on the QC Summary. 
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Semi· Volatile Case Narrative 
Sandia National Labs (SNLS) 

SDG6S936 

Method/Analysis Ioforetion 

Procedure: 

Analytical Method: 

Prep Method: 

Semivolatile Analysis by Gas ChromatographlMass 
Spectrometer . 

SW846 8270C 

SW8463550B 

Analytical Batch Number: 196839· 

Prep Batch Number: 196838 

Sample Analysis 

The following samples were analyzed using the analytical protocol as established in SW846 
8270C: 

SampieID ClientID 

65936016 059673·002 

65936017 059674~OO2 

65936018 059675~002 

65936019 059676~2 

65936020 059677-002 

65936021 059678~2 

65936022 059679-002 

65936023 059681-002 

65936024- 059682-002 

65936025 059683-002 

65936026 059684-002 

Page 1 of5 
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65936021 059686-002 

65936028 059687"()()2 

65936029 059688-002 

65936030 059689-002 

1200289823 SBLKOI (Blank) 

1200289824 SBLKOILCS (Laboratory Control Sample) 

1200289825 059679-OO2MS (Matrix Spike) 

1200289826 OS9619-002MSD (Matrix Spike Duplicate) 

Preparation/Analytical 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 

Due to the limited capacity of software we do not display all of the current initial calibration files 
here. H necessary, a calibration history will be inserted in the package prior to the appropriate 
Fonn6. 

Diphenylamine has now superseded N-Nitroso--dipbenylamine as a CCC on Quantitation 
Reports, Initial Calibration Reports, Calibration Check Standard Reports, etc. Previous versions 
of EPA Method 8270 (prior to 8270C) listed N-Nitroso-diphenYlamine as a CCC. However; as 
stated in EPA Method 821OC, Revision 3, December, 1996. Section 1.4.5, flN-Nitroso
diphenylamine decomposes in the gas chromatographic inlet and cannot be separated from 
Diphenylamine." Studies of these two compounds at GEL. both independent of each other and 
together, sbow that they not only coelute, but also have similar mass spectra. N-Nitroso-
diphenylamine and Diphenylamine will be reported as Diphenylamine on all reports and forms. 

When calibrations are performed 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 less that 0.99 then the analyte is quantitated using the 
response factor. If the analyte is detected then the 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 met for this SOO. 

CCV Requirements 
All calibration verification standard (CVS, ICV or CCV) requirements have been met for this 
SDG. 
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Quality Control (QC) Information 

Surrogate Recoveries 
All the surrogate recoveries were within the established acceptance criteria for this 800. 

Blank Acceptance 
The blank(s) analyzed with this SDG met the established. acceptance criteria. 

LCS Recovery Statement 
The laboratory control sample (LeS) spike recoveries were within the established acceptance 
limits. 

QC Sample Designation 
The following sample analyzed with this SDO was chosen for matrix spike analysis: 
65936022(059679-002). 

MS Recovery Statement 
The matrix spike (MS) recoveries were within the established acceptance linrlts. 

MSD Recovery Statement 
The matrix spike duplicate (MSD) recoveries were within the established acceptance linrlts. 

MSIMSD RPD Statement 
The relative pcm:ent differences (RPD) between each MS and MSD were within the required 
acceptance linrlts. . . 

Internal Standard (lSTD) Acceptance 
The internal standard responses were within the required acceptance criteria for all samples and 
QC. 

Technical Information: 

Holding Time SpeciflaltioDS 
AU samples in this ·SDG 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. Those holding times ~xpressed as days expil'e 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 analyzed in this SDG required dilution. 
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Miscellaneous Infonuation: 

Nonconformance (NCR) Documentation 
No nonconformance report (NCR) was generated for this SOO. 

Manual Integrations 
No manual integrations were required for any data file in this SOO. 

Additional Comments 
No additional comments are needed for this SDG. 

System Configuration 

The laboratory utilizes a HP 6890 Series gas chromatograph and a HP 5973 Mass Selective 
Detector. The configuration is equipped with the electronic pressure control. All MS interfaces 
are capi1lary direct. 

Chromatographic: Columns 

Chromatographic separation of semivolatile components is accomplished through analysis on 
one or more of the following columns (aU with dimensions of 30 meters x 0.25 millimeters ID 
and 0.25 micron film exceptJ&W DB-SMS2 which is 25 meters x 0.20 mm ID and 0.33 micron 
film): 

ColumnID 

J&W 

J&WDB-SMS 

Alltech 

HP 

Phenomenex 

J&WDB-5MS2 

Column Description 

DB-5.625(5% Pbenyl)-metbylpolysiloxane(identified by a 
DB-S.625 designation on quantitation reports and 
reconstructed ion chromatograms) 

Similar to the J&W DB-5.625 with low bleed characteristics 
(identified by a DB-SMS designation) 

EC-5 (SE-54) 5% Phenyl. 95% MethylpolysilQxane (identified 
by aHP-5MS designation) 

HP-5MS 5% Pbeny1methylsiloxane (identified by a HP-SMS 
designation) 

ZB-5 5% Phenyl Polysiloxane (identified by a ZB-5. 
designation) 

Similar to the J&W DB-5.625 with low bleed characteristics 
(identified by a DB-5MS2 designation) 
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Instrument Configuration 

The samples reported in this SOO were analyzed on one or more of the following instrument 
systems. Instrument systems are referenced in the raw data and individual fonn headers by the 
Instrument ID designations listed. below: 

Instrument ID System Configuration Cbromatographic Column 

MSD2 HP68901HP5973 DB-5MS2 

MSD4 HP68901HP5973 DB-5MS2 

MSD5 HP68901HP5973 DB-5MS2 

MSD7 HP68901HP5973 DB-5MS2 

MSD8 HP68901HP5973 DB-5MS2 

CollUllHlts 

'" Where the analytical method 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 
narrative. 

Review Validation: 

GEL requires all analytical data to 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. 

Reviewer: kwx 1n~ Date: ~9AJp"z-

Page Sof5 

39: 



, 
QC Summa!:! Reoort Date. September 1l, lOO2 

ClleDt! SaDella Nldloaal LalIoraWrIes Pagelof4 
MS-0756 

. 
p.o. Bos S800 • 
~KewMexleo 

coatatt. Pamela M.l'1dssaBt 

Workorder: ,~ 

~~~ ... ----- NOM S_Je Qual gc llDIts RPD90 REC% Ita!!&!: -i\~--oate"'"riiDe 

Sm.!-ValallIos-GCIMS Federal 
Batch 196839 

QCI200289824 LCS 
1,2,4-Trichlorobenzene 1670 631 ugIkg 38 (27"91%) !!HI 08128102 100.57 
1,4-Dichlorobcazcne 1670 S68 uglkg 34 (2S~S%) 
2,4,5-TrichJoropheIlOl "3330 1960 ugIkg 59 (42'h-96%) 
2,4,6-TrichJoropbcnol 3330 1630 uglkg 49 (32 .. 91 .. ) 
2,4-Dinitrotoluene 1670 llSO ugIkg 69 (SO'lII-I09'Jr) 
2-CbI0IQphenol 3330 1360 UVkg 41 (31%-35%) 
4-Ch10r0-3-melhylphenol 3330 1870 nglkg 56 (34%-9'7%) 
4-NilrOpbellol 3330 3130 qlkg 94 (22'l'-I28%) 
A<:enaphtbene 1670 " " 814 IIBfkg 49 (3991.-98'-') 
HcxachIorobea:zeoc 1610 ~ IIg/kg 54 (41%-10:;%) 
HexaclIlorobutadiene 1670 534- liglkg 32 (21 IJI>-94%) 
Hcxa<:bIorceIhan. 1670 S26 I1g/kg 32 (2S%-86ti) 

,~--
1670 7~ ugIkg 43 (34%.90%) 

Ni!robeozene 1670 730 uBfkg 44 (30%-84'31» 
Pentachlorophenol 3330 1790 ugltg 54 (27'i6-1 09'Jr ) 
.Pbeaol 3330 1680 uglkg so (31<)1,-83%) 
Py%ene 1670 8S6 uglkg S3 (37'h-11 0'1b ) 
m,p-Cresols 3330 1510 uglkg 4S (40%-83%) 

o-QaoJ 3330 1560 uglkg 47 (34%-36'h) 
"*2.4,6-TribIomophtmoI 3330 1820 ugltg SS (23'i6-111 %) 
""2-FIuombipbcnyl 1670 743 uglkg 4S (21%.1~%) 

··2·P1uorophe:nol 3330 1360 uglkg 41 (22"93%) 
·"NitnJlJenzen&.dS 1670 678 ugltg 41 (24%·97%) 
**Phenol-c15 3330 1690 uglkg SI (22%-99%) 
*"1>: Terpbenyl-d14 1670 961 ugIkg 58 (30'l1>-133'i1> ) 

QCI2002S9823 MB 
l,2,4-TtichIorobcnZCIIC U ND ugIkg 08128102 10:36 
I.2-Dicltlorobenione U NO ug'kg 
l,J-Dichlorobenzene U ND ugilcg 
1.4-Dichlorobenztne U ND uglkg 
2.,4.s-TrichlorophenoI u ND ugIkg 
2A6-Trichlorophenol U ND IIg/kg 
2,4-Dic:hloroplle.ool U ND ugIkg 
2,4-Dimethylphenol U ND ugIkg 
2,4-DiDlttopbcno\ U ND ~ 
2.4-Dini1ro101ulI1Ie U ND nglkg 
2,6-DlaitrOlOluene U ND Ilg/kg 
2-OI1oronaphtba1cnc U ND ugIkg 
2-0U0ropbonol U ND ugIkg 
2-Mcthyl .... 6-c1lnitrophellOl 17 1\"0 uglkg 
2-Methylnaphlbalene U 1\"0 UN 
2-NitrophcnoJ u NO ugilcg , 
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QCSummaa 

Workorder. 6936 Paae lor 4 
- .. -

Pa l'IIUIlIDIe NOM Sami>ie 0uaJ oc -Ul'!!I RPD% REC% R~ .. A:aIst Dale Tune 
SemI-VoIaIlJes.GCiMS __ 
Balch 196839 

3,3'-Dichlmobeazidine U NO u~ 
4-BromopheoylpbenyJcthcz U ND uglkg 
4-Clklro-3-methylpheDol U ND ugIkg 
4-OIlorollllib U ND' uglks 
4-Ollorophcnylphcnyletbcr U NO u&'kg 
4-NiInlpIw!oI U NO uglkg 
Acelll.phlbmc U NO uglk& 
Acenaphlhylm= U NO uglkg 
An1ilrllcene U ND u&Ikg 
Benzo(a)lUIIbw:ene U NO uglkg 
Benzo(a)pynme U NO uglkg 
BcazQ(b )fJ1IOI'IlIIthcue U NO u&'ka 
Beazo{ghl)perylmc u NO uglkg 
BcIIzo{k)fluoramhene u ND ugIkg 
BulyJbenzylpblhala1e U NO u,g/kg 
Carbazole U NO ~ 
OIryseoe U NO u&'kg 
DJ.Il-butylphlhalaU! u NO ugJ'kg 

,~- U NO ugIkg 
Dlbenzo(a,h)anthraccoc U NO ugIkg 
DibenzolUran U NO ugIkg 
OIetbylpbthalate U NO ugIkg 
DhnelhylphtbaIaIJ: U NO Uj!Ikg 
DipheDyImine U NO uatka 
Fluoralllhene U NO uglk: 
Fluorene U NO ugIkg 
Heucblorobco:zeDe U NO ugIkg 
HcMcbIorobu1adicDe U NO u&fki 
Hexachlorocyclopellt1ldieDc U NO ugIkg 
HexacbIoroeIhane U NO uglkg 
lodeDo(l,2,3-cd)pym!e U NO ug/kll 
Isophorone U NO uglkg 
N-NillUiOdipropylamine t,; NO UJlkg 
Napblhaleue 1: ND ut/k: 
Nltrobenzem: 1: ND ug/kg 
~bIoropheool U ~1) ut/k: 
Pbenllllthrenc U NO uglkg 
fIIenol U NO uglkg 
I'yreH U NO ug/kg 
bis(2-O!loroelhoxy)medwte U NO ug/lcg 
bis(2-Ollmoetby1) etbor U NO ugIkg 
bis(2.Qloroiscpropyl)ether U . NO ugllcg 
bls(2-EthyJhexyJ)pbtbalate U NO uglkg 
m,p-Crcools U NO ur/kg 
..... Nitroanili .... U NO uglkg 
o-Creso1 U NO us/kl: 
o-NitroaDiJiD# U NO uglka 
p-N"lIIOaDiliDe U NO uglkg , 
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WOIbrder: 65936 

QC Symmau 
Paae3d4 

"'-_.- .-" --_. ---,--
I'anmIaIIIe ~OM Sanmle 0uaI ~ lhd15 ~lJ& ... RE~~ Jlallgt Alllst Dale T"IID. 

Soad·VoIatiIes-GCIMS FHI_ 
Bach 196839 

··1.4,6-TIibromDpbenol 3330 1750 uglkz S3 (23'l1io I 11%) 
'·2.FJuorobipbcnyl 1670 843 u~ 51· (21$-10491,) 
··2.F1uoropbcnol 3330 1950 ugika sa (2$93%) 
'·NiIrobeIwmc-dS J670 9SIl ugIJcg .58 (24 ..... 97'11» 
"1'ben0l-dS 3330 2260 uglq 68 (22'l1io99')1,) 
.'po Tcrpbo:Dyl-d14 1670 1200 ugIJcg 72 (3O'/I>-133'1&) 

QC12OO28!182S 6S!I36022 MS 
1,2,.4-Tricbloroberizene 1670 U NIl 835 ugIq SO. (lS'1&-1l2'1&) 0812810213:41 
I,4-DicIIJorobeazeae 1670 U NO 739 ugIJcg 44 (l9 ..... a9%) 
2,4,5-TricbIoropilenol 3330 U NO 20!10 uglkc 63 
2,4,~TrlchIorophenoI 3330 U . NIl 1790 uglkg 54 
2,4-DiDiInxoJuene 1670 U ND 1I70 uglkg 70 (32%-1I1%) 
2-Cb1oropbenol 3330 U ND 1880 vglkg 56 (13%-101%) 
4-OIJoro.3-melhylphenol 3330 U NO 24SO uglkg 74 (23%-114%) 
4-NiInlphe'Bl)\ 3330 U NO 1710 ugIkg 51 (20%-126%) 
Acenaphtbcae 1670 U ND 927 uglkg S6 (tS'JL.1I4%) 
Hexachlorobenzenc 1670 U ND 829 uglkg 50 
H=lIlICbIoroIluladk:oc 1670 U NO 680 uglkg 41 ,- J670 U NO 673 uglkg 40 
N-NiIrOJodipropylamine 1670 U NO 995 ualkg 60 (J8'11>-106%) 
Nitrobemone 1610 U NO 1050 IJ8Ikg 63 
PentadlloIophenol . 3330 U NO 1740 uglkg 52 (34%-110%) 
Pheaol 3330 U NO 2120 uglkg 64 (17'1&-1 04'1& ) 
Pytlllle 1670 U NO 897 ugIkg 54 (26$.1309L) 
Ill.p-CtesoJs . 3330 U NO 2210 ugIkg 66 
o-Cresol 3330 U NO 2170 qIq 65 

-2,4,6-TrIbIOmopbeaol 3::130 1980 18S0 uglkg 56 (23'l1io1l1%) 
··2.F1ucrobiphcnyl 1670 806 894 ugllcg S4 (21 ..... 104%) 
• '2-Fl1IIlIOpbeucI 3330 J750 1850 uglkg 56 <22'l1io93%) 
·"Ni~ 1670 868 !)41 uglkg 57 <24%-97%) 
"l'!Jenol-d5 3330 1800 2110 uglkg 63 (22%-99%) 
.o'po TetpheDyJ.4l4 1670 1090 942 uJlkg 57 (30%-133"") 

QCI2002U826 65936022 MSD 
1,1,4-Tricblarobellzeoe 1670 U NO 119 uglkg 15 43 (~31'l11\) 08128102 14:02 
1,4-DlcblorobenzeQe 1670 U NO 639 u;:lk: 15 38 (0%-36"") 
2,4,5-Trichlorophen()l 3330 U NO 2030 uFg 3 61 
2,4,~ Trid!loropbeool 3330 U NO 1380 uglQ; 26 42 
2,4-DinitroroJ_ 1670 U NO 1060 ugIkg 10 64 (0%-37%) 
2-Cbioropbcllol 3330 'U ND 1540 ugIkg 20 46 (09L·34") 
4-Ch10r0-3·melhylpbenol 3330 U NO 2050 ugIkg 18 62 (0%-34") 
4-Ni1rOp\lenol 3330 U NO 1580 uFg 8 48 (O'.t-3SIJ,) 
Acenapblhene 1670 U ND 745 ugIkg 22 45 (O'.t-33%) 
HWlCbIorobeazene 1670 U NO 708 usfkg 16 43 
Hc~ 1670 U NO 590 !ls/kg 14 3S 
He>tacb1oroeIhane 1670 U NO 608 usfkg to 37 
N-NJbOSOdiprapylamioe 1670 U NO 784 ugItg 24 47 (0\40-29%) 
Nitrobenlel1e 1670 U NO 891 ugIlcg 16 54 
PeuIachIoropheooI 3330 U NO 1550 uglq 12 46 (~) , 
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QCSumma!I 

WodanIerl 65936 Page 401 4 

p- .. !'!~ SaJDP1e "Quai QC . Vnitl! RPD'lII REC~_~~ ~ Daie-nme 
SeoaJ.VaIalllM-GClMS F ...... 
BIIdI 196839 

Pbeool 3330 U ND 1620 uaJk8 27 49 (0%-37%) 
Pyrene. 1670 U ND 821 ug/kg 9 49 (0%-39%) 
m,p-CfIlSOls 3330 U ND 1640 ug/kg 30 49 
o-CnIsoI 3330 U NO 1750 ug/kg 21 53 

'""'2.4.6-Tribmmophenol 3330 19!O lS80 uglkg 47 (23'J1,-II1%) 
**2-Fluorobiphe1lyl 1670 806 684 n&ll8 41 (2J'JI.-I04%) 
··2-Fluoropbeno1 3330 1750 1m ugll;:g 48 (22%-93'l11) 
··Nilnlbe0ze0e.05 1670 868 796 ugllg 48 (24'J1.-97'l11) 
•• PIIeooJ.dS 3330 1800 1640 nglkg 49 (22'J1.-99%) 
oop-Terpheoyl-dl4 1670 1090 884 ugllg 53 (30'J&.133$) 

, 

, 

NOleS: 
lmR is calculated II !be 9~$ confide1Ice level (2-sigma). 
Tbe Qualifiers in Ibis report arc deIined as follows: 

• 
•• 
B 

H 

J 
p 

U 

X 

Recovory or '-'RPO net wilbin accepIllnCe limllS PJdlor spike amount net compatible with the sample or !he duplicate RPO's are net applicable where ~ 

Indicates • .,.Iyte is a SW't'Ogate eompoUDd. 

The analyte was fcwId in 1IIe blailk above the effeclive MOL. 

Holdi1lg lime was ~ 

Bstimaled value, the anaIyle con<:enII1IIiOll fell above Ihe effecllve MOL and below the effective PQL 

The respcDSe between Ilw CODfitmatiOll colllmD and the pimary COIUDUlls >409iD 

The aualyte was analy<ed f.,. but net detected below lhis CODOCIltralion. For Organic and InorgaDic anaIytes the resuh is less Ihan 1llt effective MOl.. I 

Pm\llllPtive evidence dull the analyte is 1101 ~ Please see lIII'I'IIiVe for fllllher information. 

X Presumplive evidence IlIal!he llIlalyle is not present ~ see IWOIive for fllrther infrcmaLioD. 

X UncertBin ideDlifiealion for BamJDa spectroscopy. 

NI A indicates thsJ: spibo fIlCCvel)' limiu do nol apply when sample c:oncenlnlioo exceeds spike COlIC. by a factor of 4 Qr mote. 
A The Relative Percent DilTcrencc (RPD) obtained from lb. sample dnplicate (DUP) is evnluatod aglrlnst the acceptence criteria when the ,ample is grcall>r than 

five times (5X) !he conlnel ~ dcIecIion limit (RL).ln cases wbc:rc either the sample orduplicate vaille is less than 5X Ibe: RL. a I:OJlImllimlr of +I
the RL is used 10 eva\\Iate !he DlIP tesuIl 
roc PS, PSD, and SDILT results, the valulI$Usted ..... the measured amallllC5, not final coocentraIiQIIS. 

Where the analytical method has been performed under NELAP certification, the analysis has met all of IIIc 
requirements of the NELAC standani \I1\lcss qualified 011 the QC Summary. 
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Semi· Volatile Case NalT8tive 
Sandia National Labs (SNLS) 

SDG65936-1 

Method/Analysis Information 

Procedure: 

Analytical Method: 

.Prep Method: 

Semivolatile Analysis by Gas ChromalograpblMass 
Spectrometer 

SW8468270C 

SW8463510C 

Analytical Batch Number: 196776 

Prep Batch Number: 196775 

Sample Analysis 

The following samples were anal~ using the analyticru protocol as established in SW846 
827OC: 

SampleID 

65944006 

1200289659 

1200289660 . 

1200289661 

1200289662 

ClientlD 

059639-002 

SBLKOI (Blank) 

SBLKOILCS (Laboratory Control Sample) 

059639-002MS (Matrix Spike) 

059639-OO2MSD (Matrix Spike Duplicate) 

Preparatlonl Analytical Method Verification 

Procedures for preparation. anruysis. and reporting of analytical data are documented by General 
Engineering Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP). 

Calibration Infonnation 

Due to the 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 
Fonn6. . 

Diphenylamine has now superseded N-Nitroso-diphenylamine as a CCC on Quantitation 
Reports, Initial Calibration Reports. Calibration Check Standard Reports. etc. Previous versions 
of EPA Method 8270 (prior to 8270C) listed N-Nitroso-diphenylamine as a CCC. However, as 
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stated in EPA Method 827OC, Revision 3, December, 1996, Section 1.4.5, "N-Nitroso
diphenylamine decomposes in the gas chromatographic inlet and cannot be separated from 
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
dipbenyJamineand Diphenylamine will be reported as Diphenylamine on all reports and fonns. 

When calibrations are performed 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 less that 0.99 then the analyte is quantitated using the 
response factor. If the arialyte is detected then the sample is reanalyzed for that analyte on an 
instrument that is compliant with the criteria in the method. 

Initial Calibration 
AU initial calibration requirements have been met for this SOO. 

CCV Requirements 
All calibration verification standard (CYS, ICY or CCV) requirements have been met for this 
SDG. 

Quality Control lOC) Infonnation· 

Surrogate Recoveries 
AU the surrogate recoveries were within the established acceptance criteria for this SOO. 

Blank Acceptance 
Target analytes were detected in the blank below the reporting limit. 

LCS Recovery Statement 
The laboratory control sample (LCS) spike recoveries for thisSDG were within the established 
acceptance limits. 

QC Sample Designation 
The following sample analyzed with this SDG was chosen for matrix spike analysis: 
65944006(059639-002). 

MS Recovery Statement 
The matrix spike (MS) recoveries were within the established acceptance limits. 

MSD Recovery Statement 
The matrix. spike duplicate (MSD) recoveries were within the established acceptance limits. 

MSJMSD RPD Statement 
The relative percent differences (RPD) between each MS and MSD were within the required 
acceptance limits. 

Page2of5 
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Internal Standard (ISTD) Acceptance 
The internal standard responses were within the required acceptance criteria for alJ samples and 
QC. 

Technical Information: 

Holding Tinte Specifications 
All samples in this Soo met the specified holding time requirements. 

Preparation! Analytical Method Verification 
All procedures were perfonned as stated in the SOP. 

Sample Dilutions 
None of the samples analyzed in this SOO required dilution. 

Miscellaneous Information: 

Nonconformance (NCR) Documentation . 
No nonconfonnance report (NCR) was generated for this SDG. 

Manual Integrations 
No manual integrations were required for any data fIle in this SOO. 

Additional Comments 
No additional comments are needed for this SDG. 

System Comagui'ation 

The laboratory utilizes a HP 6890 Series gas chromatograph and a HP 5973 Mass Selective 
Detector. The configuration is equipped with the electronic pressure control. All MS interfaces 
are capillary direct. 

Chromatographic Columns 

Chromatographic separation of semivolatile components is accomplished through analysis on 
one or more of the following colWDns (all with dimensions of 30 meters x 0.25 millimeters 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); 
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Column m Column Description 

DB-5.625(5% Phenyl)-methylpolysiloxane (identified by a DB-5.625 
J&W designation on quantitation reports and reconstructed ion 

J&WDB-5MS 

Alltech 

HP 

Phenomenex 

J&WDB-5MS2 

chromatograms) 

Similar to the J&W DB-5.625 with low bleed characteristics 
(identified by a DB-5MS designation) 

EC-5 (SE-54) 5% Phenyl, 95% Methylpolysiloxane (identified by a 
HP-5MS designation) 

HP-5MS 5% Phenylmethylsiloxane (identified by a HP-SMS 
designation) 

ZB-5 5% Phenyl Polysiloxane (identified by a ZB-5 designation) 

Similar to the J&WDB-5.625 with low bleed characteristics 
(identified by a DB-5MS2 designation) 

Instrument Configuration 

The samples reported in this SOO 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 ID designations listed below: 

Instrument ID System Configuration Chromatographic Column 

MSD2 HP6890IHP5973 DB-5MS2 

MSD4 HP68901HP5973 DB-5MS2 

MSD5 HP6890/HP5973 DB-SMS2 

MSD7 HP6890JHP5973 DB-5MS2 

MSD8 HP6890JHP5973 DB-5MS2 

Cmnments 

* Where the analytical method 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 
narrative. 
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Review VaJidation: 

GEL tequites all analytical data to 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. . . 

Reviewer: .~dJt. }Ybd.e:. Date:._a1"--L7'J../..;.;:/Z:.:c/_~..::~ _____ _ 
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QC Summar! 

wm..ordr. '"'" l'IIplaf4 

Piimume N~~ 
-- &imp ~ _ oc Valts _~'lI> --REC<;;' ~_ An!St-- DIIe TlIJ!I' 

Seri-VoIaIlJoo.GCIMS r_ 
9IIdI 196776 

2-Nill0pbeft0l U NO u&IL 
3,3'·Dichlorobemidine U NO ugIL 
4-BromopbeayJphmyIether U NO u~ 
4-Chtoro-3-methylphenoJ U NO u~ 
4-CJIamanlIine U NO ~ 
4-QalonlpbeDylpbcmylc1ller U NO o&'!-
4-NillOpbatol u NO ~ 
ACemipltIhene U NO ~ 
Ao:euapblhyleDe U NO ug/L 
~ U NO I1&>'L 
Bc:n%o(a)OIIIIlmc:ene U NO u&IL 
Benzo(a)pyrene U NO· uWL 
Benzo(b)flnoxan1llene u I\'D ug/L 
Bemo(abi)peryleM {j :lID ugIL 
BeIIzo(t)n_~ v NO ugiL 
Butylbcnqlpblba1ate U NO ugIL 
Carbazole V NO ugIL 

~ U ND u&'[. 

,~.- 0 NO ~ 
Di-o-octylphlhalale U NO ugIL 
Oi1xmzo(a,h)anthnocale U NO u&'[. 
DibeJllofunln U NO ug/L 
Dielhylpblhalale . U NO ugIL 
Dimdhy)plilhalale U NO u&IL 
DiphenylamiDe U NO uaIL 
FluomIthene u Nti 1lg!L 
Flwxenc U NO ugIL 
Hexacblorobenzeoe V NO . ugIL 
Hexacblotobuladielle V NO u&IL 
~DC U NO ~ 
HcxacbloroelllaDe U NO ugIL 
IndeDo(l.2.3-cd)pyrene U NO ug/l.. 
fsopboroae U )I,D usIJ.. 
N-Nitrosodipropylalniue U ND ug/L 
Nap/Ilbalenc U NO ugIL 
Nitrobeazeae U NO ugIL 
PantaCblorophellOl U . NO usIJ.. 
I'Ilerwdhr!:ne U NO ug/l.. 
Pbmol U NO uJiL 
Pyrene U NO ugIL 
bis(2-011oroethoxy)methallC U NO ugIL 
bis(2-ChklroclbyI) CIber U NO ugIL 
bls(2-a.J«oisopropyl)e1ber U NO ugIL 
bis(2-EIhylhelt}'l)pb1iWaIe J 2-20 ugIL 
lII,?Qesols U NO ugIL 
IIl-Ni1l'Oalliliae U NO ug/L 
o-Oaol U NO ugIL 
o-Nilroanillnc U NO II&'L , 
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WorkonIer. 6S944 

QC SUI11Ill8l"}' 

Page 3014 

ru-me ._ NPM SamDIe _QI¢_ Q!;; UaIW - ~., REC'lL ~ . ADisl Date TI~. 
Semi-VeIMIIes-GCJMS :r ..... 
BIItth 196n6 

p-Nitroanillne 1.1 NIl uNL 
~·2.4.6-TribrolllOpb=ol 100 102 uaIL 102 (2796-126'16) 
··2-FlWlItIblplleD)ll 50.0 42.2 uaIL as (32*-109") 
,o2-l'IuoIupbcaDI 100 54.1 UfIL 54· (13'1>-73%) 
··NilrobeDzene-d5 SO.O 42.4 uzIL 8S (33'1>-107'6) 
"'PIlenoI-dS 100 335 u&'L 34 (l4\i-66\i) 
".po TeqibeDyl-d14 SO.O 49.6 ugIl. 99 (.36%-13O'lb) 

QCllOO28966l. 65944006 MS 
Pyridiue 100 0.00 ugIJ. 08121102 17:37 
1,2.4-TricbIorobellzene 100 U ND 78.3 ugIl. 78 (44%-I02IJ» 
1.4-DichlooobonzeDo 100 U ND 69.3 Ila/L 69 (48%-9S%) 
2,4,5-Tricbkmpbeaol 200 U NIl 166 ugIL 83 
2,4,6-TricbIoropheQoI 200 U ND 159 ugIL 79 
2,4-DiniIrotoluene 100 U ND 82.3 uWL 82 (48'JD-1209Io ) 
2-ClIJozvpboDOi 200 1.1 ND 142 ugIL 71 (32'1>-98%) 
4-OIIaIo-3-tOe1hylpbeDoi 200 U ND 110 Ilf'!.. as (40%-107'10) 
4-NiIrophenoI 200 U ND 93.2 ugiL 47 (16%-78'16) 
AccDlIphtheI!e 100 1.1 ND 83.1 IlgIL 83 (32..,.121%) ,= 100 U NO 93.9 ugIL 94 

lOll U NO ".9 ugIL 76 
HexICbIoroeIhIllllt lOll U ND 66.1 ugIL Ii6 
N-NiIroaodipropylamine 100 1.1 ND 79.6 ugIL 80 (44..,.1I9'lb) 
Nitrobellzeae 100 U NIl 74.1 ogIL 74 
PeD~ 200 U NO 185 ugIL 92 (44~-I04'lb) 
fheaoI 200 U NO 89.6 uWL 4S (IS9I>-7O'lb) 
Pynme 100 1.1 NO 86.0 usIL 86 (299I>-I42'lb ) 
m,p-Oesols 200 U ND 138 agIL 69 
o-C:esol 200 U !\"D 143 ugIL 73 

. **2,4,6-TribromopbcnoI 200 183 olVL 92 (21'1&-126) 
**2-FlUOtObipbenyl 100 70-1 ugIL 70 (32'1&-109'1» 
*"2-F11IOl'Dpbeno1 200 117 ugtl. '9 (13%-7391» 
.*NiImbemene-dS 100 68.S ugIL 69 (33'JL.l07IJ>, 
-Phem1-d5 200 88..1 ugIL 44 (14%-&191» 
*'*p-Terpbcny1-<l14 100 83.1 ugIL 83 (36%-13~) 

QCllOO2ll9662 659014006 MSI> 
Pyridine 100 0.00 ugIL 08127102 2O:S 1 
1,2,4-TrichlOItIbeDzem: 100 U ND 83.3 ugIL 6 83 (0'1>-2~) 

1.4-Dieblorobell2ene 100 U NIl 73.7 uWL 6 74 (0%-20%) 
2,4,s.Trichlorophenoi lOO 1.1 NO 116 UjlL S 88 
2.4,6-Trichiorophenol 200 U NO 166 uiIL 4 83 
2,4-Dinitrotolucuc too U :ND 88.4 oWL 7 88 (0%-16'1» 
2-ChloropheftoI 200 U NO 151 ugIL 6 16 (0'1>-~%) 

4-ChIoro-3-melbylphenol 200· U NO 173 ugIL 2 87 «()Il.2S%) 
4-N"dropbeuol 200 U ND 110 DelL 17 S!I «)'i1I,-2S%) 
Acenapblhcnc 100 U ND 8SA uaIL 6 88 (0%-24..,) 
~ 100 U NO 97.9 agll. " 98 
lkxacIJlorobllladleue 100 U NO 79.0 ugIL 4 79 
JJcxacblOl1lelh<me 100 U ND 69.6 ucIL S 70 , 
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WorIrorder: 65944 

~ 
Seml-VelatiJoo.GCIMS FedmII 
BIICh 196716 

N·Nib'OSOdiplOpY1ami1lll 
Nitrobenzene 
PcDbIcbIomphenol 
PbeaoI 
Pyrae 

~ 
o-CrcsoI 

.!,!,O)J. 

100 
100 
200 
200 
100 
200 
200 

QCSUIDIIlQrY 

Samiie" Qu!ll QC 

1; ND 83.2 
1; ND 78.1 
U NO 197 
U NO 93.7 
U NO 91.0 
U NO 147 
U ND 157 

Paat4of4 

UlIIls ~.% 'REC% Ha!!ge ADlst Dilte 'f'!!De -'. 

ugIL 4 83 «()Ij!,-~) 

ugIL S 78 
II&'L 7 99 (0%-17%) 
pgL " 47 (0%-29'11» 
uf/L 6 91 (0%-30%) 
pgL 6 73 
pgL 8 79 

"*2,4.6-TriI:JwmopbenoI 
··2-FlUCiobipbcnyl 
**2-Fluoropb.eool 
··NiIrobcnzcnc-dS 

··f'henol-dS 

200 
100 
200 

'100 
200 

194 
74.1 
126 

71-8 
96.0 

Ilf'L 97 (ZI%-I26'l> ) 
uf/L 75 (32 ... -109'.11» 
ugIL 63 (13%-7391:) 
ugIL 73 (33'lL-107'1» 
ugIL 48 (14'i-66"') 

•• p. TerplleD.yl-d14 100 91.0 ugIL 91 (36'1.-130'1» 

, 

, 

NoleS: 
RER is calculaled a1111e 95% coofideoce level (2-sigma). 
The Qualifiers in Ihis report aredelioed as follows: 

• 
•• 
S 

H. 

J 
p 

U 
X 

X 

X 

Rccovay or %RPD not witbin aa:epIl!.""" limits and/or sp;ke amount not ~ble wlllt the sample or the duplk:ale RPD's are DOl app\icable where ~ 

fudicales aoalyte is a swrogaIe compouad. 

The analytc was fOUDd in the blank above \he effecIl,e MOL •. 

Holding lime was elIcc:cdcd 

. Bslimaled value, the analyte concenttalioD fell above the cffec:tive MOL and below the effective PQL 
The respoose betWeen the confirmlllioll c:ohunn _ the pdnwy column i$ >4O'JIiD 

The anaI)'te was anaIyud for bul not de1ec~ below this concentration. Por Organic and [norganic anolytcs the result is less than !he effective MOL. 1 

Pn:sumptive c:vidence that the analyte is not presc:at. P.k:ase see _live fur futther ioformatioll. 

Presumptive evidence thai the anllyte i. not present. Please see nanalive for further illfromalion. 

Uncertain identiflc:lllion for 8amma spectroscopy. 

NlA Indk:ales that spiq recovery limits do not apply when sample conccnInJIion cxa:cds spike COlIC. by a factor of" cr = 
A The Relative l'en:ent Difference (RPD) obtained from the sample dopllcate (DUP) is evaluated apinst !be aa:epIeIICC criteria wbelllhe sample iii pealer than 

five times (5X) the coutract requimJ &:t<:<:tion limit (RL).ln cases where either the i3mp\c or duplicate value is Jess tIum 5X !he RL. a COntrollimil of +/-
the RL is used to evaluate the DUP rcsult. 
For PS, PSP. IUId SOn.. T rcS\l\ls, the values lismlare the meamed IImO\IIIIs, not tinaI concenU'ations. 

Where the analytical method has been perfonned UIlder NELAP ccl'lificalion, the lIllalySis has IIIClIll of the 
requirements of the NELAC standard unless qualified on the QC Summary_ 
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HPLC Narrative 
Sandia National Labs (SNLS) 

SDGC;S93fi 

Method/Analysis Information 

Procedure: 

Analytical Method: 

Prep Method: 

Analytical Batch 
Number: 

Prep Batcb Number. 

Sample Analysis 

Nitroaromatics and Nitramines by High Performance Liquid 
Chromatoeraphy (lIPLC) 

SW8468330 

SW846 8330 PREP 

196863 

196862 

The following samples were analyzed using the analytical protocol as established in SW846 
8330: 

SampieID ClientID 

65936016 . 059673-002 

65936017 059674-002 

65936018 05967S"()(}2 

65936019 059676-002 

65936020 059677 ..()()2 

65936021 059678-002 

659:36022 059679-002 

65936023 . 059681-002 

65936024 059682-002 

65936025 059683-002 

65936026 059684-002 

65936027 059686-002 

Page 1 of8 
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65936028 

65936029 

65936030 

1200289876 

1200289877 

1200289878 

1200289879 

System Configuration 

059687-002 . 

059688-002 

059689-002 

XBLKOl (Blank) 

XBLKOlLCS (Laboratory Control Sample) 

059673-OO2MS (Matrix Spike) 

059673-OO2MSD (Matrix Spike Duplicate) 

The laboratory utilizes a high performance liquid chromatography (HPLC) instrument 
configuration for ex.plosives !Ulalyses. The chromatographic hardware system consists of an HP 
Model 1050 lIPLC or HP Model1100 HPLC with programmable gradient pumping and a 100 uJ 
loop injector for the primary system and a 100 ulloop injector for the confinnation system. The 
HPLC 1050 is coupled to a HP Model G1306A Diode Array UV detector, and the lIPLC 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 nm; 5) 264 nm. 

The primary HPLCsystem is usually identified with either a designation oflIPLC #2, or hp)cb 
in the raw data printouts. The confmnation HPLC system is usually identified with a designation 
of HPLC #1, or hptca in the raw data printouts. The lIP 1100 HPLC system is identified as 
HPLC #3, or hplcc in tbe.raw data printouts. The lIP 1100 HPLC has a Column Switching Valve 
which enables this system to be used for primary analysis or confmnation analysis. 

Cbromatographic Columns 

Chromatographic separation of nitroaromatic and nitramine components is accomplished through 
analysis on the following reversed. phase columns: 

HP: Hypersil BDS-C18, 250 rom x 4 rom 0.0. containing 5 urn particle size. 

Confinnation of nitroaromatic and nitramine components, initially identified on one of the above 
colUlllDS, is accompHshed through analysis on the follOwing column: 

PH: Develosil CN-DOS-S, 250 nun x 4.6 rom LD. 

The primal)' column is used for quantitation while the confirmation column is for qualitative 
purposes only . 

Page2of8 
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PreparationlAnalmSDl Meth9.!J verification 

Procedures for preparation, analysis, and reporting of analytical data are documented by General 
Engineering Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP). 

Calibration Informatiop 

Initial Calibration 
All initial calibration requirements have been met for this SDG. 

CCV Requirements 
All calibration verification standa:rd(s) (CVS,ICV or CCV)requirementshave been met for this 
SOO. 

Quality Control roC) InforJPaticm 

Surrogate Reeoveries 
All the surrogate recoveries were within the established acceptance criteria for this SOO. 

Blank Acceptance 
The blank(s) analyzed with this 800 met the established acceptance criteria. 

LCS Recovery Statement 
Tetryl was not within the acceptance limits in the laboratory control sample (LCS). As a result 
the samples were reextraCted out of bolding for Tetryl only. The reextracted analysis passed for 
Tetryl. Both analyses are reported. Please see nonconformance report 4126. Please see the 
emails in the Miscellaneous Section. 

QC Sample Designation 
The following sample analyzed with this Soo was chosen for matrix. spike analysis: 
65936016 (059673-002). 

MS Recovery Statentent 
The matrix spike recoveries were not within the SNLS static limits. The spike recoveries were 
within the Om.. SPC established acceptance limits. The GEL SPC limits are in the QC Summary. 
Please see the emails in the Miscellaneous Section. 

MSD Recovery Statement 
The matrix spike duplicate (MSD) recoveries were within the established acceptance limits. 

MSJMSD RPD Statement 
The relative percent differences (RPD) between the MS and MSD were within the required 
acceptance limits. 
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506 



, 

, 

Technical Information 

Holding Time Specifications 
All samples in this analytical. batch 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 
AlphaLlMS system. Those holding times expressed as days expire at midnight on the day of 
expiration. 

PreparationiAnalytic:al Method Verification 
All procedures were performed as stated in the SOP. 

Sample Dilutions 
None of the samples in this Soo required dilutiOns. 

Sample ReextractJReanalysis 
Tetryl was not within the acceptance limits in the laboratory control sample (LCS). As a result 
the samples were reextracted out ofbolding for Tetryl only. The reextracted analysis passed for 
Tetryl. Both analyses are reported. Please see nonconformance report 4126. Please see the 

. emails in the Miscellaneous Section. 

Miscellaneous InformatioQ 

Nonconformance (NCR) Documentation 
Nonconfonnance report 4126 has been generated for this SOO . 

. Tetryl was not within the acceptance limits in the laboratory control sample (LCS). As a result 
the samples were reextracted out of holding for Tetryl only. The reextracted analysis passed for 
Tetty!. Both analyses are reported. Please see nonconfonnance report 4126. Please see the 
emails in the Miscellaneous Section. 

Manuallntegrations 
No manual integrations were required for any data file in this 800. 

Additloual Comments 
The Form 8 uses the retention time of the surrogate as a measure of how close the retention time 
of the samples and QC are to a standard component The Instrument Blank does not contain the 
surrogate. 

The samples were concentrated prior to analysis to achieve the required detection limit. 

Confumation analysis was performed on some of the samples in this batch. The values reported 
are from the primary analysis. The confinnation analysis is used for qualitative purposes only, 

Page 4 ofg 
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The following analytes coelute on the cyano column: a.) 2,4,6-Trinitrotoluene, 
2,4-Dinittotoluene, and 2,6-Dinitrotoluene b.) 1,3.5-Trinitrotoluene and 1,3-Dinitrobenzene c.) 
m-Nitrotoluene. p-Nitrotoluene and o-Nitrotoluene. As a result some of these analytes may be 
flagged with a P qualifier. The coelution from the cyano colunm should be considered and the 
values as suspect to the sample. . 

Metbodl ADBlysis Information 

Procedure: 

Analytical Method: 

PrepMetbod: 

Analytical Batch 
Number: 

Prep Batch Number: 

S!",ple Analysis 

NitroaromaUcs and Nitranlines by High Performance Liquid 
Chromatography (HPLC) 

SW846 8330 

SW846 8330 PREP 

201462 

201460 

The following samples were analyzed using the analytical protocol as established in SW846 
8330 

SampleID ClientlD 

65936016 059673-002 

65936017 059674-002 

65936018 059675-002 

65936019 059676"()()2 

65936020 059677"()()2 

65936021 059678-002 

65936022 059679-002 

65936023 059681-002 . 

65936024 059682-002 

. 65936025 059683-002 

65936026 059684-002 

65936027 059686-002 
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65936028 059687-002 

65936029 059688-002 

65936030 059689-002 

1200300280 XBLK02 (Blank) 

1200300281 XBLK02LCS (Laboratory Control Sample) 

The primary column is used for quantitation while the confirmation column is for qualitative 
purposes only. 

Preparation! Analytis;al 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 IufonnatiQn 

Iuitial Calibration 
AU initial calibration requirements have been met for this SOO. 

CCV Requirements 
All calibration verification standard(s) (CVS, lCV or CCV)requirements have been met for this 
SOO. 

Quality ContrQ! (Oe) Information 

Surrogate Recoveries 
All the surrogate recoveries were within the established acceptance criteria for this SDO. 

Blank Aeceptanee 
The blank(s) analyzed with this SOO met the established acceptance criteria. 

LCS Recovery Statement 
Tetryl was not within the accepuwce limits in the laboratory control sample (LCS). As a result 
the samples were reextraeted out of holding for Tetryl only. The reextracted analysis passed for 
Tetryl. Both analyses are reported. Please see nonconfmmance report 4126. Please see the 
emails in the Miscellaneous Section. 

QC Sample Designation 
A matrix spike was perfonned on a client sample of similar matrix in SOO 65475. 
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MS Recovery Statement 
The matrix spike recoveries were not within the SNLS static limits. The spike recoveries were 
within the GEL SPC established acceptance limits. The GEL SPC limits are in the QC Summary. 
Please see the emails in the Miscellaneous Section. 

MSD Recovery Statement 
The matrix spike duplicate (MSD) recoveries were within the established acceptance limits. 

MSIMSD RPD Statement 
The relative percent differences (RPD) between the MS and MSD were within the required 
acceptance limits. . 

TeehDicallnformation 

Holding Time Specltications 
Tetryl was not within the acceptance limits in the laboratory control sample (LCS). As a result 
the samples were reextracted out of holding for Tetryl only. The reextracted analysis passed for 
Tetry!. Both analyses are reported. Please see nonconformance report 4126. Please see the 
emails in the Miscellaneous Section. GEL assigns bolding 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. 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 DllutioDS 
None of the samples in .thls SOO required dilutions. 

Miscellaneous Information 

Nonconformance (NCR) Doc:umentation 
Nonconformance report 4126 has been generated for this SOO. 

Tetryl was not within the acceptance limits in the laboratory control sample (LeS). As a result 
the samples were reextracted out of holding for Tetryl only. The reextracted analysis passed for 
Tetryl. Both analyses are reported. Please see nonconfonnance report 4126. Please see the 
emails in the Miscellaneous Section. 

Manual Integration 
No manual integrations were required for any data file in this SDG. 

Additional Comments 
The samples were concentrated prior to analysis to achieve the required detection limit. 
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The FOnD 8 uses the retention time of the surrogate as a measure of how close the retention time 
of the samples and QC are to a standard component. The Instrument Blank does not contain the 
smrogate. 

Confirmation analysis was performed on some of the samples in this batch. The values reported 
are from the primary analysis. The confinnation analysis is used for qualitative purposes only. 

The following analytes coelum on the eyano column: a.) 2.4,6-Trinitrotoluene, 
2,4-Dinitrotoluene, and 2,6-Dinitrotoluene b.) 1.3,5-Trinitrotoluene and 1,3-Dinitrobenzene c.) 
m-NitrotoJuene, p-Nitrotoluene and o-Nitrotoluene. As a result some of these analytes may be 
flagged with a P qualifier. The coelution from the eyano column should be considered and the 
values as suspect to the sample. 

Certification Statement 

... Where the analytical method has been perfonned under NELAP certification. the analysis has 
met aU of the requirements of the NELAC standard unless otherwise noted in the analytical case 
narrative. 

Renew Validation: 

GEL requires all analytical data to be verified by a qualified data validBtor. In addition. all data 
designated for CLP or CLP-like paclcaging will receive a third level validation upon completion 
of the data package. 

Reviewer: tIe~ ·IJteUL Date:---=@-49'~'=/:..L-t_oJv __ _ 
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OCSummaa Reuort Date; Sept • Iller 2S, ZOOl 

ClleDt: s-ua NaIioaal Laborablries Pa&1! 1014 
MS-07541 
P,O. Bill< S800 
~,NewMe:deo 

CoaIaCt: Pamela M. Puiasaut 

Workonler: '-593fj 

~ -'110M ~ 0uI -, 2£ Uait§ RPD~ JW;'lII 8MI. AUt DaN 'J'ime 

Bl"LC &pIOIiw:I Fodei-aI 
BItth 196863 

QCI2002&98) I LCS 
l,3,S-T~ 800 736 ug/kg 92 (77'lL-124'J» JLW 08128102 19-M 
2,4.6-TrinitrolOllleDl: 800 SOZ urlJcg UlO (1lO'lIo-12D") 
2,4-Dlaill'Ol<llu01lc 800 730 ugIkg 91 (77 .... 122'11) 
2,6-DInilnltohlcnc 800 768 ugIkg 96 (74 .... 12IC)1,) 
2-AmiIlO-4,6-d~ 800 770 ugIkg 96 (81'J1o.1:2S'II) 
4-AmiDo-2~ . 800 699 ugIkg 87 (79'l6-123'11 ) 
HMX 800 796 llrlJcg 100 (~131C)l,) 

Ni~ 800 728 uglkg 91 (75'lb-12S'lII) 
lIDX 800 807 UW1<B 101 (1lO'lIo-1239& ) 
Totryl 800 411 urlJcg St- (6S .... 124$) 
m-DiJUlrcibellun 800 752 uWkg 94 (77'J>.124'A) 
m-Nitr0101ueao: 800 738 ugIkg 92 (7711>-117'l11) ,.-- 800 732 ugltg 92 (7S.,..ll9'J') 
p-NiJroIolutme 800 748 urlJcg 94 (76'1>-121'l1» 

'l,2-dil\itrabeDu:lz . <100 378 llKikg 94 (71'J1o.1I8'J» 
QCl:lOO289ll16 MB 

. 1,3,s..TrialtrobeJwme U NO ug/kg 08IW02 19:00 
2,4,6-TrInitrotoiuene u NO ugIi;g 
l,4-DIniInlIoIuene U :-''0 uglkg 
2,6-DiaitroIoIucme U NO ugIkg 
2-AmiJlo..4..6-diai1ra1D1ueoe U NO u&'kg 
4-Amino-2,6-diniIro!oI_ U :\'0 IlA 
BMX u ND uglkg 
Ni~ U ND uykg 
lIDX U NO ugIkg 
Teayl U NO ug/kg 
m-DinitrobenzeDe U NO uglkg 
m·N!lJoItJIueae U NO uglkg 
o-Nitrotol_ U NO ug/kg 
p-NitrlllOlueDc tr 110'0 uglkg 
**1,2-~ 400 364 ugllcg 91 (71'Jlo.1l8'l1» 

QCI2OO28987B 6S936016 MS 
l,3,s..TriDiIrobeazcne 800 u NO 732 ugllcg 92 (66%-133%) 08l28I02 20:26 
2.4.6-TriDitroroluene 800 u ND 753 ug/k& 94 (77%-t3N» 
2,4-DiDlJrotoIuene 800 U ND 731 ugIkg 91 (61'1>-134'11) 
2,6-Dinitrotol\le1111 800 U NO 787 ngllcg 98 (7011>-121 'li» 

2-Amin0-4.6-dinitrotolueae 800 u ND 7IS nglkg S9 (79'1>-124.,.) 
4-Amino'2,6-dinitrotolneDe 800 U NO 585 ugllcg 73 (71'l11.120'1» 
lJMX 800 U ND 773 ugllcg 97 (7S'II·138'11) 
NltrobeazeGe 800 U 1101) 139 ug!kg 92 (72%-12091» 
RDX 800 U NO 136 u!fkg 92 (61"-136'11) 
TeUyl 800 U l\'D 632 uglkg 79 (6S'lII-135"') 
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Workwder: 65936 

QCSumma!l 
Pap 201' 4 

Parma.- :N~ . Sa!'!l"e ()bII QC yntu Rl'li'JL REC')!, .R_ Aniil Date ~_ 
JII'LC r.. ........ F<denI 
BIIcIl 196863 

m-Diuitrobenzene 800 U NO 759 ug/kg 95 (7S'iL-l'lS'JI.) 
m-N1IrotoIuene 800 U NO 73D ug/kg " 91 (73,*,"116'11» 
o-NitrolOlueDo 800 U NO 736 ugItg "92 (68"'-122"') 
p-N"_lueue 800 U NO 1$3 ngIka 94 (6.,....125')1,) 

··I,2-dini1rolJenz.eue 40D 373 317 ugIkg 94 (71'iL-1I8"') 
QCl200289879 ti5936016 JoISD 

1,305-Trlaltrobe!i.zclle 800 U NO 843 uglkg 14 105 (0'6-:ro...) D&Il8ID2 21:07 
2,4,6-TtilIltrowIuene 800 U NO 846 uJ!llq: 12 106 (011)-20'1>) 
2,4-Dinitrolol....,.. 800 U NO 836 itA 13 104 (0'11>-24%) 
2,6-Dlni1romluene 800 U NO 892 ugIkc 13 III (0'6-21'1» 
l-AmIno-4,6-di1lilrololu1le 800 U NO 798 ug/Ic& 11 100 (0'6-20%) 
4-Amino-2,6-dini1ro101ueue 80D U NO 627 uglkg 7 18 (O'h-20'11» 
HMX 800 U NO 889 u&lk& 14 III (DS-38"') 
NlIrobenzene 800 U NO 844 ugItg 13 106 (0'Jb-21 ... ) 
RDX 800 U NO 844 ugItg 14 lQ5 (0'11>-35"') 
TcIIyI 800 U NO 727 uytg 14 91 (0'6-30'11» 
m-DiDi1lObem.eo& 800 U NO 853 uglq 12 107 (O'h-23'1» 
m-Nilmtoluene 800 U NO 84S us/kl IS 106 (0'11>-20'11» 
o-Ni1roIol....,., 800 U NO 845 " ugll..ll 14 106 (0'11>-23'1» 

'P-N~ 
"800 U NO 863 va/kl: 14 108 (0'11>-22'1» 

l.2-diDllrobeJlZelle 4DD 373 393 ua/kl: " 98 (71%·]18%) 
BaldI lOl462 

QCI200300281 LCS 
l,3,5-TrioiIrobc:IIze 800 691 udkg 86 ~l24'1» JLW 09117102 21:ll2 
2,4,tl-Trinilro\Ol\ICIIC 800 693 uglq Ir7 (8O'II>-12O'l1: ) 
2,4-Dinilrololucas 800 641 uYkJ: eo (mIIo-122'l> ) 
2.6-DiuiIro1oIueoe 800 679 uJlkg as (74"'-121"') 
2-AInino-4,6-<1inllro1olueue 8DD 683 ugItg 8S (81'iL-12S'I» 
4-Amino-2,6-dioilrotolueae 800 S9S ualkg 74~ (79'lIo-I23"') 
HMX 800 723 uglkg 9D (84"'131"') 
Nlrr~ 8DD 6Z7 ugJkg 78 (7511.-125"') 
RDX 800 713 "&'kg 89 (8O%-ll3'lt) 
Teuyl 800 603 ugIka 7S (6S"'-I24'lt) 
m-Dinilrobenzeae 8DD 664 ugJkg 83" (77%-124.,,) 
m-Nitrotolu_ 800 632 ugItg 79 (77 ... -117')1,) 
o-NiJroIoluenc 800 632 u:/kg 79 (7S'l11. Jl9'J.) 
p-NiIrOlDlucnc 800 64() u!Vk8 80 (76%-IZl')l,) 

**I,2-diuiIrobenze 400 346 ugIkg 86 (71 ... 118')1,) 
QCl~ MB 

1,305-TriDltrobeIlzeIi. u NO uJIkg 09/17Al2 20:19 
2,4,6-Triuitrclolueue U ND u;!kg 
2,4-Dhlitrotuluenc U NO uWI\g 
2,6-Oinitrotulumle U ND U&'I<g 
2-Amin0-4,6~ U ND nWti 
4-Ami11O-2,6-<IinitrotoI1ICIIe U NO us'k: 
HMX U NO nWtg 
Nitrobenzene U NO ug/kg 
RDX lJ ND uglkg 
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WOrkcJrd«r! 6D36 Pa,.3of4 

ParmMme NOM Sam~ 0uI_ gc Uails ~% JtEC% Baul! AUt Date TillIe 

BPI£ EapIoIinI Fodoni 
Balch 20146% 

Tetryl U Ntl ugIkg 
m-DiDiIJObeuame U Ntl 113ika 
m-NiIroIoIaene U ND ugIkg 
o-N"lIrOCOlueae . U ND ., 
p-N"lIrQIOlueae U ND 1Ig/tg 
··I,2~ 400 354 ug/kl 88 ('71 ... -118 ... ) 

QC12OO3OOl93 6S74S00S MS 
1,3,5-triDlttobemme 800 U ND H 76tJ uglk! 9S (66%-133%) 09117102 21:44 
2.,4,6-Triui\rQtom- 800 U ND H 767 ug/k& 96 m~132'l6) 
2.4-DiDitrotoluene 800 tJ ND H 754 uglkg 94 (61~134'11» 

2,6-OiDitracoJu<m 800 U ND H 807 uglkg 101 (7~121'11» 

z..AmiIIo-4,6-dini1rolOlucDC 800 U ND H 761 ug/k& !IS 0'9"-124") 
+Amino-2,6-dini1l'Ololuelle 800 U ND H 701 ugfkl 88 (71 ~12O'lI» 
HMX 800 U ND H 7'J1 'Ug/kg 100 (7S'lb-1311%) 
NiIrobeuzcnc 800 U ND H 737 U&'k8 92 (72'i1>-12O'l1> ) 
RDX 800 U NO H 750 ug!Ic,g 94 (61'11>-136"') 
TC1ryl 800 U NO H 671 ug/kl 84 (~'I1>-13S'lII) 
m-DiDittobeuzene 800 . U 1\1) H 778 ug/ks 'TI (7'%-125'11» ,- 800 u ND H 742 ~ 93 (73%-1l6'lo) 
o-N"IIrDlOiIlelle 800 U ND H 737 uglkg 92 (68'11>-122") 
p-m.-Iuene 800 U ND H 753 U&'k8 94 (6'1%-115'11» 

"1,2-diailrUllenzem> 400 370 H 401 U&'kg 100 (7l~llB") 
QCI2OO3OO2!I4 6S74SOQS MID 

1,3,50 Trinitrobellzel= 800 U ND H 761 ug/ks 0 95 (0%-20'lI» 09I171f12 22:27 
2,4.6-TriuillOtOluene 800 U NO H 767 DgIkg 0 96 (0%-20%) 
2,4.DinllrolOlueae 800 U ND H 7S5 ug/ks 0 94 (~24'11» 

2,6-DiDiIroIoIuenc 800 U NO H 804 ugItg 0 100 (~21%) 

2-AJaiD<>..(,6-dirlill'OlOlueue 800 U ND H 752 ugIkg 1 94 (~20"') 
4-AmiDo-2.6-diuilrOlOlnene 800 U ND H 650 uglkg II 81 (0%-20!I» 
HMX 800 U NO H 794 uglks 0 99 (~38'l11) 

Nitrubename 800 U NO H 733 ug/ks 92 (~219l» 

RDX 800 U ND H 747 ugItg 0 93 (0%-35%) 

TetrYI 800 U NO H 667 IIg/kg 1 83 (O'i-~) 
m.DiDiIrObenzene . 800 u ND H 778 ug/lcg 0 'TI (0%-2391» 
m-NitrolOlllCIIC 800 tJ NO H 743 uglkg 0 93 (0%-2O'lI» 
o-NiuoIolueoc 800 U NO H 738 uglkg 0 92 (~23%) 

p-NitrolOlueoe 800 tJ ND H 7S1 uglkg 0 94 . (0%-22'11» 
"1,2-diniIrobeluene 400 370 H 4QZ ugikg 101 (71'l1>-li8'1b) 

NOleS! 
RER is calculated at !he 95% coofidence !eYel (2-sigllla). 
The Qualifiers in Ibis noport are defined as foBows: 

• Itecovety or %RPD 110( wililin accepcauce limits and/or spike IIIIlO\Int DOl ~ willi !he sample or the duplicale RPD's /lie DOt IIPPIicable where ~ ... IndicatllS analyte is a smrosate compound. 

B The lIIalyte was fOWld iIIlbe blaDk aIJooIe 1be cffeeIive MOL. 
H· Holding rime was exceeded 

Eslima!ed value, the aualytt: cuncentration feU above the effective MOL and below !be elTcctive PQL 

, 
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QCSummary 
he- 40f 4 

P T= response betw_1he c:on5rmaIion colUDIII and !be primal)' coIwmI is >4O'lD 

U The aoaIyte was analyzed for bot IlOl detected below Ibis COPCeIlIratioa. for 0IpDic aDd laorgaDlc analytes the result is less than !be effective MDL. I 
X Ptesumplive evidence 1har !he anaIyte is not presem. Please _ aamlive for fm1IIcr iufomWioo. 

X Presumptive eviden<:e tbaL \be malyI. i. not presem. Please see oBmllive for flIrIIIer lnfromaIion. 

X Uncertain idcJrtificalioo f« gamma ~y_ 

NI A indicates dtat spike =Over)' llmlts do not apply wIleD sampJc CIIIW:SDIration eMeeds apia cone. by a facIorof .. or-. 
A ')'be Relative Percent Differeace (RPO) obtained from the sample dupIX:atc (OUP) is evalulWOd against !be accep!eIIce criteria when the sample: is pealer tbul 

me times ('Xl !be contractrcqlZireddeteclion limit (lU.). h!.cases wbereeilber1he SUDple orcluplicatevalue is Jess \IIaD SX!beRL. a COIIImllimitof+!-
1he RL is osed to evaIuaIe !be DUP nsult. 
For ps. PSD. and SOn.T reEUlls, the values listed are the measured 8P\OIIIIII, DOt fiDli COIII:CIIIIaIiI 

WheIe the analytical metbod has been performed undI:l NELAP certification, \he anaJy5is bas met all of tile 
reqllirements of the NELAe standard unless qualjfied 00 the QC SIIIIIIIW)'. 
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HPLC Narrative 
Sandia National Labs (SNLS) 

SDG6S936-1 

. Method/Analysis Information 

Procedure: 

Analytical Method: 

Prep Method: 

Analytical Batch 
Number: 

Prep Batch Number: 

Sample Analysis 

Nitroaromatics and Nitramines by High Performance Liquid 
ChromatoaraPhy (BPLC) 

SW8468330 

SW846 8330 PREP 

196860 

196859 

The following samples were analyzed using the analytical protocol as established in SW846 
8330: 

SampleID 

65944008 

1200289873 

1200289874 

1200289875 

System Configuration 

CUentID 

059639-004 

XBLKOI (Blank) 

XBLKOILCS (Laboratory Control Sample) 

XBLKOILCSD (Laboratory Control Sample Duplicate) 

The laboratory utilizes a high performance liquid chromatography (HPLC) instrument 
configuration for explosives analyses. The chromatographic haIdware system consists of an HP 
Model10SO HPLC or lIP MOdel 1100 HPLC with programmable gradient pumping and a 100 ul 
loop injector for the primary system and a 100 ulloop injector for the confmnation system. The 
HPLC 1050 is coupled to a HP Model G1306A Diode Array UV detector, and the lIPLC 1100 is 
coupled to a lIP Model G1315A Diode Array tN detector which monitor absorbance at the 
following five wavelengths: 1) 214 nm; 2) 224 run; 3) 235 nm; 4) 254 nm; 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 confumation 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 

Page 10f7 
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HPLC #3, or hplcc in the raw data printoutS. The lIP 1100 HPLC has a Column Switching Valve 
which enables this system to be ~ for primary analysis or confirmation analysis. 

Chromatographic Coluoms 

Chromatographic separation of nitroaromatic and nitramine components is accomplisbed through 
analysis on the following reversed phase columns: 

HP: Hypersil BDS-C18, 250 mol x 4 mm O.D. containing 5 um particle size. 

Confirmation of nitroaromatic and nitrarnine cOmponents, initially identified on one of the above 
columns, is accomplished through analysis on the following column: 

PH: Develosil CN-UG5·5, 250 mm x 4.6 mm ID. 

The primary column is used for quantitation while the confmnation column is for qualitative 
purposes only. 

Preparation! Analytical Method Verification 

. Procedures for preparation, analysis, and reporting of analytical data are documented by General 
Engineering Labomtories, Inc. (GEL) as Standard Operating I>rocedures (SOP). 

CaJibration Iofonnation 

Initial Calibration 
AJI initial calibration requirements have been met for this SOO. 

CCV Requirements 
All calibration verification standard(s) (CVS, ICY or CCV)requirements have been met for this 
SDG. 

Quality Control (OC> Information 

Surrogate Recoveries 
All the surrogate recoveries were within the established acceptance criteria for this SDG. 

Blank Acceptance 
The blank(s) analyzed with this SOG met the established acceptance criteria. 

LCS Recovery Statement 
.~~~~~~~~~~~~~~~~ 
spike recoveries when evaluated versus the GEL SPC limits. The GEL SPC limits are on the QC 
Summary. Please see the emails in the Miscellaneous Section. The associated sample was 
reextracted out of holding. Both sets of data: are reported. Please see nonconformance report 
4305. 
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LCSD Recovery Statement 
All the LCSD spike recoveries for this SDO were within the established acceptance limits. 

LCSlLCSD RID Statement . 
All the relative pen:ent differences (RPD) between the LCS and LCSD were within the required 
acceptance limits. 

QC Sample Designation 
A matrix spike/matrix spike duplicate was not performed with this batch. 

Technical InformatioQ 

Holding Time Specifications 
All samples in this analytical batch 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. 

Preparation! Analytical Method Verification 
All procedures were perfonned as stated in the SOP. 

Sample DUutions 
None of the samples in this Soo required dilutions. 

Sample ReextractJReanalysis 
The LCS failed spike recoveries when evaluated versus the SNLS static limits. The LeS passed 
spike recoveries when evaluated versus the GEL SPC limits. The GEL SPC limits are on the QC 
Summary. Please see the emails in the Miscellaneous Section. The associated sample was 
reextracted out Of holding. Both sets of data are reported. Please see nonconformance report 
4305. 

Miscellaneous Infonnation 

Nonconformance (NCR) Documentation 
Nonconformance report 4305 was generated for this SOO. 

The LCS failed spike recoveries when evaluated versus the SNLS static limits. The LCS passed 
spike recoveries when evaluated versus the GEL SPC limits. The GEL SPC limits are on the QC 
Summary. Please see the emails in the Miscellaneous Section. The associated sample was 
reextracted out of holding. Both sets of data are reported. Please see nonconformance report 
4305. 

Manual Integration 
No manual integrations were required for any data me in this SDG. 

Page 3 of7 
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, Ad~nalConunenu 
The Form 8 uses the retention time of the surrogate as a measure of how close the retention time 
of the samples and QC are to a standard component The Instrument Blank does not contain the 
surrogate. 

The samples were concentrated prior to analysis to achieve the required detection limit. 

Confumation 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 coelute on the cyano column: a.) 2,4,6-Trinitrotoluene, 
2,4-Dinitrotoluene. and 2,6-Dinitrotoluene b.) 1.3,5-Trinitrotoiuene and 1,3-Dinitrobenzene c.) 
m-Nitrotoluene, p-Nitrotoluene 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. 

Target anaJyres were detected on the primary column for the indicated samples; they were not 
detected on the confinnation column. . 
1200289873,65944008 

Method/Analysis Information 

Procedure: 

Analytical Method: 

Prep Method: 

Analytical Batch 
Number: 

Prep Batch Number: 

Nitroaromaties and Nltramines by High Performance Liquid 
Chromatography (HPLC) 

SW8468330 

SW846 8330 PREP 

201060 

201058 

Page40f7 
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Sample Analysis 

The following samples were analyzed using the analytical protocol as established in SW846 
8330: 

OS9639-004RE 

XBLK02 (Blank) 

ClientID SamplelD 

65944008 

1200299291 

1200299292 

1200299293 

XBLK02LCS (Laboratory Control Sample) 

XBLK02LCSD (Laboratory Control Sample Duplicate) 

The primary column is used forquantitation while the confirmation column is for qualitative 
purposes only. . 

Preparation/Analytical Method Verif'lWion 

Procedun:s for preparation. analysis, and reporting of analytical data arc documented by General 
Engineering Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP). 

CaHbration Infonnation 

Initial Calibration 
All initial calibration requirements have been met for this SDG. 

CCV Requirements 
All calibration verification standard(s) (CVS. ICV or CCV)requirements have been met for this 
SOO. 

Quality Control (00 Information 

Surrogate Recoveries 
All the SUlTOgate recoveries were within the established acceptance criteria for this 800. 

Blank Acceptance 
The blank(s) analyzed with this SDO met the established acceptance criteria. 

LCS Recovery Statement 
The LCS failed spike recoveries when evaluated versus the SNLS static limits. The LCS passed 
spike reCoveries when evaluated versus the GEL SPC limits. The GEL SPC limits are on the QC 
Summary. Please see the emails in the Miscellaneous Section. The associated sample was 
reextracted out of holding. Both sets of data are reported. Please see nonconfonnance report 
4305. 
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LCSD Recovery Statement 
The LCSD failed spike recoveries when evaluated versus the SNLS static limits. The LCSD 
passed spike recoveries when evaluated versus the GEL SPC limits. The GEL SPC limits are on 
the QC Summary. Please see the emails in the Miscellaneous Section. The associated sample 
was reextracted out of holding. Both sets of data are reported. Please see nonconformance 
report 4305. . 

LCSJLCSD RPD Statement 
All the relative percent differences (RPD) between each LCS and LCSD were within the 
required acceptance limits. 

QC Sample Designation 
A matrix spike/matrix spike was not perfo:rmed with this batch. 

Technical Information 

Holding Time Speclncations. 
The LCS and LCSD failed spike recoveries when evaluated versus the SNLS static limits. The 
LCS and LCSD passed spike recoveries when evaluated versus the GEL SPC limits. The GEL 
SPC limits are on the QC Summary. Please see the emails in the Miscellaneous Section. The 
associated sample was reextracted out of holding. Both sets of data are reported. Please see 
nonconformance report 4305. GEL assigns holding times based on the associated methodology 
that assigns the date and time from sample collection or sample receipt. 

Preparationl Analytical Method VerlDeation 
All procedures were performed as stated in the SOP. 

Sample Dilutions 
None of the samples in this SDG required dilutions. 

MIScellaneous Infonnation 

Nonconformance (NCR) Documentation 
Nonconformance report 4305 was generated for this SOO. 

The LCS and LCSD failed spike recoveries when evaluated versus the SNlS static limits. The 
LeS and LCSD passed spike recoveries when evaluated versus the GEL SPC limits. The GEL 
SPC limits are on the QC Summary. Please see the emails in the Miscellaneous Section. The 
associated sample was reextracted out of holding. Both sets of data are reported. Please see 
nonconformance report 4305. 

Manual Integrations 
No manual integrations were required for any data me in this soo. 
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Additional Comments 
The Form 8 uses the retention time of the surrogate as a measure of how close the retention time 
of the samples and QC are to a standard component The Instrument Blank does not contain the 
surrogate. 

The samples were concentrated prior to analysis to achieve the required detection limit. 

Confumation 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 analytcs coelute on the cyano column: a) 2,4,6-Trinitrotoluene, 
2,4-Dinitrotoluene, and 2,6-Dinitrotoluene b.) 1,3,5-Trinitrotoluene and 1,3-Dinitrobenzene c.) 
m-Nitrotoluene, p-Nitrotoluene and &-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. 

Target anaIytcs were detected on the primary column for the indicated samples; they were not 
detected on the confinnation column. 
1200299291 

Comment 

'" Where the analytical method has been performed under NELAP certification, the analysis has 
met all of the reql.lirements of the NELAe standard unless otherwise noted in the analytical case 
narrative. 

Review Validation: 

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data 
designated for CLP or CIP-like packaging will receive a third level validation upon completion 
of the data package. 

Reviewer: h~ 1a.f</4e.. tf).J'!:/fJe / OL Da~ __ ~L __ ~/ __ t ________ __ 
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QCSummm RePort Dale: Scp1aDbcr 24, 2CI02 

Client: s-6a NatioulLabaratories Paae lor 3 
M5-0'756 
P.o. BoJ: S800 

Coalad: 
. Albuquerque, New Me::deo 

Pamela M. PuIssaat 

WorlroJ'4er: ~ 

~·ii!iii' ... NOM SPDIDIe o...J 2f Ualts ... _~'Ko ~C'Ko -jiM.- ABlst Dale Time 

IIPLC ExpioolYes r_ 
BaIdl 19686D 

QCI200289874 LCS 
J .3,5. Trinilrobeu.zene 1.04 0.946 ugJL 91 (84$-IJO$) n.W 08127102 22:26 
2.4,6-TrlnilloloJueM 1.04 0.998 • 96 (85$-110%) 
2,4·Oinitrofllluene 1.04 0.913 ugIL 88 (78$.110%) 
2,6·Dinitro!olueoo 1.04- 0.964 ugIL 93 (79'J&-1l 0$) 
2·Amiao-4.6-dini~ 1.04- 0.996 ugIL 96 (77$-11 0%) 
4-Amioo-2,6-dinltrotolueole 1.04- O.ns ugIL 89 (59$-110%) 
HMX 1.04- 0.994 ueIL 96 (86$-110$) 
Nitrobeuzeut; 1.04- 0.797 ugJL 77 (68$-110'l0) 
RDX 1.04- 0.954 ugtL 92 (76$-UO$) 
Tctryl 1.04- 0.838 ugIL 81 (73'1&-11 O'JI\) 
IP-Ditlitrobew.ene 1.04- 0.883 ugIL 85 (76$·110$) 
m·YtlrotolllBlle 1.04 0.870 ugIL 84 (73'.f,.1l 0'K0) ,- 1.04- 0.854 ug/L 82 (69*.J J()'if,) 

NilrDloJumc 1.04- 0.870 ugIL 84 (73%.110$) 
• L,2-4iDi1lOllenulle 00519 0.4:13 ugIL 87 (59%-118%) 

QCI200289S7S I.CSD 
. 1.3,S. TrinilrObcnullle 1.04 O.9S6 ugIL 92 «()IJf,.2O')b) 03127102 23:08 
2,4,6·TrinilTOlolueae 1.04 1.01 ugIL 97 (O$.2O')b J 
2,4-Oiuittotolucnc 1.04 o.9SS ugIL 4 92 (0'l0.2O'II> ) 
2,6-0initrotoluene 1.04 1.03 ugIL 7 100 ([)9J,.20'11> ) 
2-Amin0-4.6-dilliuotoluene 1.04 0.994 • 0 96 (O'lo·20%) 
4-Amiuo-2,6-dinilTOtoluene 1.04 0.937 pgJ1. 1 90 (0'l0·24%) 
HMX 1.04 0.996 «gIL 0 96 (04.20'11» 
NitrobellZCllll 1.114 0.172 ugiL 9 84 (O%.2[)9J,) 
RDX 1.04 0.940 «gIL :'. 91 (0$'20'11» 
Tetryl 1.04- 0.917 ugIL 9 88 (0%-2O'lo) 
m.DiniDobell%ene 1.04 0.93S ugIL 6 90 (0%.20$) 
m-Nitrotolueoe 1.04- MSI IIg/L 9 92 (0%-20$) 
<>-NiIrDIoluene 1.04 0.941 ug/L 10 91 Clm-23%) 
p-NiIrDIollI£De 1.04 0.958 ug/L 10 92 (0%-20%) 

·" •• 2.l!initrobellzene MI9 D.477 ug/L 92 (59%-118'11» 
QCI200:I89813 MB 

1,3.S·TriniIJVbeuZeDe U NO ugIL 08/27102 21:44 
2,4,6-TriDiIRlLOluoDe U NO ugll. 
2.4-Dinilrotolpene U NO ug/L 
2,6-DiniIIOlOlur:nc U NO ugll.. 
2-Amin0-4,6-dlrUttQlOlllelle U NO ugIL 
4-Amino-2,6-djnillOtolncnc U ND ugIL 
HMX U ND ugIL 
Nitrobenzene U ND ugIL 
RDX U NO ugiL 
Tetryl U NO "giL 

I 
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Workonler: 6944 

PaIDmame 
IIPLC EJlpJooms F..-
Bs1ch :201060 

Teuyl 
m..J:liDiIrObeazeue 
m-Ni~lucne 

D-XllrolOluen~ 

p-N"lIrOIoI_ 

N<»! 

QCSummarl 

Sample .QUaI OC 

u NO 
U ND 
U NO 
U NO 
TJ NO 

Pqe3of3 

. VniIB RPD'll> ~C~ ~- ADIst Date 'JJI!!!.. 

ngIL 

• .ugIL 
ugIL 
ugIL 

··1,2-dinittobenzefte 0.519 0.394 ugIL 76 (5996·118$) 

, 

, 

Noles: 
RER is ca1culaled at the 95% confidence level (2-&igma). 
The Qualifier. in 1his report are defiIm as follows: 

• 
** 
B 

H 

I 
p 

U 
X 

X 
X 

lU:covery or 'lbRPO not within aa;eptanCe limits and/or spike amount DOt compatible with the sample or \he duplicale RPD's are nol applicable where 0 

lodlcaltlS analyle is a surrogate compound. 

The ana1yle was found in the blank above the effective MDL. 

Holding time was exceeded 

Estimatfld value, !be onalyte COIICeIIIrIIIio &n above the effective MOL ad below 1be cfl'ective PQL 

The response between the CODfmnlliOll column aDd the primary adulDlI i& >4O'M) 

The ao8!ylO was analyzed for bul not deteClCd below Ibis c:onC£Dtration. Pot Organic aad Inorganic analy!eS dIC lWIlt is less than the elfective MOL. I 

Prosumptive evidence that the analyle is nat present. ~ _ narmivc for funber illformalion. 

PrcslUllplive evidence 1baI the analyle is not pn:sent. ~ see Mmltive Cor flll'lber iDfromation. 

Uneenain ideDtificatioa for gamma specIIIlSCOpy. 

NI A indlcales 1bat spike recovery limits do not apply wbea sample _don exceeds spike cone. by a fac10r of 4 or more. 
• The Reljllive Percent Difference (RID) obtaiDcd from the. sample duplicate (nUl') is evaluated .p1lSl the acc:eplente crit='ia wheo \he sample is gmtte( than 

five limes (5X) the a:Jnttact required detecIiOP limit (RL).Jn <:&5eS whtrc ei1her the sample cr duplicate value is less than 5X the RL, a eoJl1rOllimit of +1-
the RL is II&ed to cvaluale the DUP reault. 
For PS. PSD, "'" snll.T resQ}1B, the values listed are the meosured IIIIIOIIJIlS, not final c:oncentratiOlls. 

Where the analytical method bas been performed under NELAP certification, Ihe analysis bas met all of Ihe 
requiremetllS of the NELAC standard unless qualified on the QC SUItIJD8ly. 
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Method/Analysis Information 

Procedure: 

Analytical Method; 

Piep Method; 

Analytical Batch Number: 

Prep Batch Number; 

Sample Analysis 

PCB Case Narrative 
Sandia Natto.at Labs ($NLS) 

SDGNli5936 

Polychlorinated Bipbenyls by MeChod S08l 

SW84680S2 

SWS4635SOB 

1S16833 . 

196832 

The following samples were analyzed using the analytical protocol as established in SWS46 8082; 

SampleID 

65936016 

65936017 

65936018 

65936019 

65936020 

65936021 

65936022 

65936023 

65936024 

65936025 

65936026 

65936027. 

65936028 

65936029 

65936030 

1200289815 

1200289816 

1200289817 

1200289818 

059673-002 

059674-002 

059675-002 

059676-002 

059677-002 

059678-002 

059679-002 

059681-002 

059682-002 

059683-002 

059684-002 

059686-002 

059687-002 

059688-002 

059689-002 

PBLKOI (Method Blank) 

C6entID 

PBLKOILCS (Labontory Control Sample) 

059673-002MS (Matrix Spike) 

059673-002.'.f8D (Matrix Spike Duplicatc) 

SNLS SDGII65936-PCB 
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System Configuration 

Chromatographic Columns 

Column 
JD CoIUIIlD DescriptIon 

J&WI DB-5(5%-Phmyl)-methylsiloxane 30m x O.S3mmx !.Sum 
DB-60S Durabond stationary phase. 30m x D.53mm x O.5um 

J&W2 DB-S(S%-Phenyl)-me1hylsil0lCatlll3Om. x 0.32mm x l.00m 
DB-1701 DurabOlld stationary phase· 30m x O.32mm x O.5um 

DB-S(S'Yo-Phenyl)-methylsiIoxane 30m x O.S3nun x !.Sum 
J&W3 DB-1701(14% Cyanopropylpheuyl)-methylsiloxa.u 30m x 0.53mm x O.Sum 

J&W4 DB-608 Durabond siationary phase· 30m x 0.53mm x .S3um 
DB-XLB· 30m. x O.53mm x I.Sum . 

DB-XLB* 30m x O.25mm x 0.25um 
J&WS DB-l7MS(SO"A.-PhenyI)-mcrhylsiloxane 30m x O.2Smm x O.2Sum 

J&W6 DB-S(5%-Pbenyl)-methylsiloxane 30m x O.2SJmJl x O.25um 
DB-17MS(5O%-Phenyl)-methylsiloxane 30m x O.2Smmx O.2Sum 

• Dunbond and DB-XLB lUI! trademarks ot J & W. 

IDlilrumeat Configuration 

The samples reported in this snG were analyzed on one or more oftbe following instrument Syslems.l:ns1:nultcnt 
systems are referenced in the raw data and individual fOnn headets by the InstrumentID designations listed below .. 

Instrument JD System Configuration 

ECDl HP 6890 Series GC ECDIECD 

ECDZ HP 6890 Series GC ECDIECD 

ECD3 HP 6890 Series GC ECDIECD 

ECD4 liP 5890 Series n Plus GC ECDIECD 

ECDS HP 6890 Series GC ECDIECD 

ECD7 HP 6890 Series GC ECDIECD 

ECDS HP 6890 Series GC ECDIECD 

"'The colwnns were changed to RTX-CLPESTl and RTX-CLPESTl. 

Preparation/Analytical Method Verification 

ChromatographiC Column 

RESTEK· 

RESTEK* 

RESTEK· 

J&WS 

J&WS 

1&W5 

RESI'EK* 

Procedures for preparation, analysis, and reporting of analytical data are documented by Genml EogineeriDg 
Laborntories,Inc. (GEL) as Standard Operating Procedures (SOP). 
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Calibration Information 

Initial Calibration 

All initial calibration requirements have been met forthis SDG. 

CCV Rcquirerneuts 

All calibration verification standard{s) (CVS, ICV or CCV) requirenlenlJ have not been met for this SDG. 

Aroclot-l 0 16 faned Ilcccptancc criteria with a positive bias on both 8IIlIlytical columns in the standards bncketing 
the samples in this SOO. The positive bias fur the analytical data is the result of ins1Iument RapODSe iDcreasiDg 
after the initial calibration. All target analyte:s, identified positive in the sampks, met the acceptance criteria in the 
slandards bracketing the sample in Ibis SOO. Therefore, the JIOD:..COmpliance has no adverse effects on the data. 

Quality Control (QC) Informadon 

Surrogate Recoveries 

An the surrogate recoveries were within the established acceptance criU:ria for this SDG. 

Blank AcceptaDee 

The blank(s} analyzed with this $DO met the established acceptanee criteria. 

LCS Recovery Statement 

The Laboratory Control Sample (LCS) spike recoveries for this SDG were within the established acceptance limits . 

QC Sllmple De5lgnation 

The following sample was selected for1he PCB method QC: 

Client Smnplc ID# Laboratory Sample ID# 

059673-002 65936016 

The method QC inclnded a Matrix Spike (MS) and Matrix Spike Duplicate (MSD). 

MS Recovery Statement 

The matrix spike recoveries tor this SDG were within the established acceptance limits. 

lVISD Recovery Statement 

The matrix spike duplicate recoveries for this SDG were within the established acceptance limits: 

MSlMSD RPD Statement 

The relative percent differences (RPD) between each MS and MSD were within the required acceptance limits. 

Technical Infonnation 

Rolding Time SpecillcaUons 

GEL assigns holding times based on the associated methodology, which assigns Ihc date and time from sample 
collection or sample receipt Those holding limes expressed in boUIS are calculated in the AlphaLlMS systc:m.. Those 
holding times expressed as days e;qrire at midnight on the day of expiration. All samples in this SOO met the 

SNLS SDGII6m4-PCB 

l'ap3,e4 
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specified holding time requirements. 

PrepllrationlAnalytital Method Verification 

All procedures were performed as stated in the SOP. 

Sample DIlutions 

None of the sllllIples in this SDO required any dilutions. 

Sample Re-prepJRe...analyslt 

None of the samples in this sample group were reprepped or reanalyzed. 

Miseellaneous Information 

Nonconformance (NCR) Documentadon 

No nonconfonnance reports (NCR!) have been generated for this SDG. 

~anualIntegrations 

Certain standards and QC samples may have required manual integrations to coacct1y 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 this PCB fraction. 

Additional Comments 

The additional comments field is used to address special issues associated with each analysis, clarify 
methodlcontraetual issues pertaining to the analysis and to list any report documents generated as a result of sample 
analysis or review. The following additiODaI conunents were required for this SDG: 

Aroclol's quantitated on the raw data report by the Target data syStem do not necessarily represent positive arodor 
identification. In order for positive identification to be made, the aroclor must mateh in pattem and retention time; as 
well as quantitate relatively close between the primaly and confumation columns. as specified in SW846 method 
8000. When these conditions are not met, the arnclor is reported as a non-detect on the data report. These situationa 
will be noted on the row data as DM!', xepIesenting "does not match pattern", or DNC "does not confum". For the 
samples containing more than one PCB. the quantitation of PCB may be elevated due to overlapping PCB patterns. 

* Where the analytical method has been performed under NELAP certification, the analysis has met an of the 
requiremems ofthc NEUe standard unless otherwise noted in the analytical case II8l'J8tive. 

Review Validation: 

GEL requires all analytical data to be verified by a qualified data validator. III addition, an data designated for CLP 
or CLP-Iike packaging willrcceive a third level validation upon completion oftbe data package. 

The Mlowing data validlltor verified the Informatlon presented in this case narrative: 

Reviewer: ~ ~.o Date:, __ "-,"6~J~? f.'-,,_v'--____ _ 

SNLS SDGf'S936-PCB 
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Client: Sandia ~at\onal LUoratoriei 

MS-0756 
P.O. Box 5800 
Albuquerq ..... New MeUeo 
Pamela M. Pubsant 

Wargnier.: 65936 

QCSummary Re!Iort Date: Sept .... 1!ei' 19,2002 
. Pace toO 

P!I!!!!I.!.'!!t - - -.-- --.. -:-.: NOM _.. ..§am!!I. Q!!!!:!. . 2~'" Ualls UO"I • ... -RiC%" au.e Anlst ..... Dite ..lim!.. 
ScIni-VoI.dIes-PCB Fede",' 
lla!ch 196~33 

QCI2002198 16 Ll S 
Aroclor-l260 

"'4cmX 
"'Dccacblorcbiphcllyl 

QCI200289815 Mil 
Aroclot-J016 
Aroc1or-1221 
Aroclot-1232 
Atoclcr-1242 
Aroclor-1248 
Aroclor-12S4 
Aroclor·1260 

··4emx 
'*~lorcblpIlCll)'I 

, 

QCllOO219811 65936DI6 MS 
Aroclor-1260 

•• 4cmx . 
**Dccachiorobipbcmyl 

QCJ2OO2$9S18 65936016 MSD 
Aroclor-1260 

··4cmx 
"Decadliotobiphenyl 

Notes: 

l3.3 
6.01 
6.67 

6.67 
6.67 

33S 
6.67 
6.67 

33.3 
6.61 
6.67 

u 

u 

RER is calculated allh. 9~% co~fide_level (2-sigma). 
Th. Qualifiers in dtis rcpoI1 are delined U follOW:!: 

U 
U 
U 
U 
U 
U 
C 

NO 

27.4 uglkg 82 (48%-1 ! 6%) MM 09109/02 15: 17 
5.17 "Il'l<G 78 (31%-120%) 
5.43 ugIkg 81 (34%-115%) 

NO uglkg 09109102 I S:O~ 
NO uS/kg 
NO ugllcg 
NO uglkg 
ND uglleg 
ND uglkg 
ND uglkg 

. 5.05 uglltg 76 (31%-120%) 
S.30 uglkg 80 (34%-lIS%) 

21.4 uglkg 82 (36%-134%) 09/09102 15:28 
5.19 uglkg 78 (31%-120%) 
5.l9 ugllcg 81 (34%-115%) 

24.3 uglkg 12 73 (0%-30%) 09/09/02 15:40 
3.98 ug/k& 60 . (31%-120%) 
4.78 uglkg 72 (34%-115%) 

• .. Reeovety or %RPD DOt within occeptonce JilXlits .Qd/or spike 8IIlO1IIIIIIOt compatible with ta. sample or the tluplicate RPD's are not applicable wm d 

lndlcares ar\J11) tI. IS a surrogal. compound 

B 

H 
J 

P 

U 

X 

X 

X 

Th •• nalyCe "'J. found in the blank above the effoctlve MOL. 

Holding time wa. exceeded 

Es_d "alllc, the analyte collC<ntrallOn fell above the effective MDL and below the effective PQL 

The ""'ponx between the COnfirmation column and tho primary co)wrm is >4O%D 

'1'lIc onalytc was analyzed for bill DOt detected belaw thi. COIlCentrAti01l. For Organic and IDorgll1lic onalyms III<: fC81lIt is less 1haD Ihc cftioaIive MOL. I 

Presumpli .... eVIdence: IiuII lb. &lllliytc i5 nol preaenl. Please see namuive Ibr Iin1htr illfomlation. 

1'resumptive eVidence thot the analyte i. not present. Please iCO oaaaIive for linther infiomation. 

Uru:enain identificatiou COfgamma spectroscopy. 
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QC Summarv 

. Workordu: 65936 

, 

I 

Parmaam~ NOM Sample Qual QC Units RPD% R£C'Y. Raa,e Anllt .. ~te Time 
N/A mdlcaros that SPI~O n:<:overy limits do not apply wben sample concentratton exceeds spike cone. by a facLOr uf4 or mote. 
A The Relative Percenl Difference (RPO) ohtained from the sample duplicate (DUP) is evaluated against tlte acccptCIICc criteria when \be sample is g/Cater than 

five IJmes (SX)thc conlIllc! required deteCtion limit (RL). In CIlSes where either the saD1Jl1c or duplicate value is I •• s lhan 5X the RL. a conlt'Ollimit of+l-
the RL i. used to ev.luab: tile OUP resulL 
For ps. PSD, and SOIL T results, the values listed arc !be measured amoOl11S. not final concentrations. 

Wh_ the analytical method has lmn pcnooned UDder NELAP certification, the analysis has met all of the 
requircrncnts oflhe NELAe standard unless qualified on tlteQC SIIIIIDlBrY. 
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MetbodlAnalysis lDfonnatioJl 

Precedure: 

Analytical Method: 

Prep Method: 

Annlytical Batch Number: 

Prep Batch Number: 

Sample Analysis 

PCB Case Narrative 
Sandia NatioDa1 Labs (SNLS) 

SDG 65!J36..1 

Polychlorinated Biphenyls by Method 808l 

SW8468082 

.SW846.3510C 

196769 

196768 

The following samples were analyzed using the analytical protOCol as established in SW846 8082: 

SampleID 

65944007 

1200289639 

1200289640 

1200289641 

1200289642 

system Configuration 

Chromatographic Coluums 

ColwnnlD 

aleotID 

059639-003 

PBLKOl(Method Blank) 

PBLKOILCS(Laboxatory Control SampJe) 

OS9639-003MS(Matrlx Spike) 

059639-OO3MSD(Matrix Spike Duplicate) 

. Column DescrlptiOD 

J&Wl DB-5(5%-Phenyl)-roethylsiloxane3OmxO.53mmx l.Sum 
DB-608 Durabond stationary phase* 30m x O.53mm x O.5um 

J&W2 DB-5(5%-Phenyl)-methylsiloxane 30m x O.32mm x I.Own 
DB-1701 .Durabond stationary phase· 30m x 032mm x O.5um 

DB-5(5%-Phenyl)-methylsiloxane 30m x O.53mmx I.Sum 
J&W3 DB-1701(14% Cyanopropylphenyl)-methylsiloxane 30m x O.53rnm x 

O.5um 

J&W4 DB-608 Durabond stationary phase* 30m x O.53mmx .83um 
DB-XLB* 30m x 0.53mm x l.5um 

SNLS S~l • PCB 
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J&W5 
DB-XLB· 30m x O.25mm x O.2Sum 
DB-l7MS(50%-Phenyl)-methyJsUoxaiu: 30m x O.25mm x O.25um 

I&W6 DB-S(5%-Pheny1)-methylsiloxane 30m x O.25nuri x O.25um 
DB-l7MS(50%-Phenyl)-methylsiloxane 30m x O.25mm x O.25om 

Rtx-CLPesticides 
RESTEK Rtx-CLPesticides n 

30m x O.25mm x O.25om 
30m x O.2Smm x O.200m 

* Duiabood an4 DB-XLB are trademarks of] & W. 

Instnunent Coufignration 

The samples reported in this SOO were analyzed on one or more of the fonowing instrument systemS. 
Instrument systems are referenced in the raw data and individual fOlm headers by the Instrument If) 
designations listed below. 

Imtrumeut m System Configuration Chromatograpbic Column 

ECDt HP 6890 Series OC BCDIECD RESTEK 

ECD2 HP 6890 Series GC ECDIECD RESTllK 

BCD3 HP 6890 Series GC ECDJECD RESTEK 

ECD4 HP 5890 Series n Plus OC ECDIECD J&W5 

BCDS lIP 6890 Series GC BCDIECD J&W5 

ECD7 lIP 6890 Series GC ECD/ECD J&W5 

ECDS lIP 6890 Series GC ECD/ECD RESTEK 

PreDarati!!!l~n3!b1iW M!thod Veriticatism 

Procedures for preparation, analysis, and reponing of analytical data are documented by General 
Engineering Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP). 

Calibration Infopnation 

Initial caHbration 

All initial calibration requirements have been met for this SOO. 

CCV Requirements 

All calibration verification standard(s) (CVS) requirements have not been met for this SOO. Aroclor 1260 
failed acceptance criteria with a positive bias on non-primary analytical column in the standards 
bracketing the samples in this 500. The positive bias for the analytical data is the result of instrument 
response increasing after the initial calibration. There were no target analytes detected in any associated 
samples. Therefore, the non-compliance has no adverse effects on the data. 

SNLS ~S936-1-PCB 
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Ouality Control COO InformatiOD 

Surrogate Recoveries 

All the surrogate recoveries were within the established acceptance criteria for this SOO. 

BJaDk Ac:ceptance 

The blank(s) analyzed with this SDG met the established acceptance criteria. 

LCS Retovery Statement 

The LabotatoIy Control Sample (LCS) spike recoveries for this SOO were within the established . 
acceptance limits. 

QC Sample Desigoation 

The following sample was selected for the PCB method QC: 

Client Sample ID# 

059639-003 

Li\boratory Sanmle ID# 

65944007 

The method QC included a Matrix Spike (MS) and Matrix Spike Duplicate (MSD). 

MS Recovery Statement 

The matrix spike recoveries for this SOO Were within the established acceptimce limits. 

MSD Recovery Statement 

The matrix spike duplicate recoveries for this SOO 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. 

T'fbnlgl Information 

Holctm, Time Spedficatioos 

GEL assigns holding times based on the associated methodology, which assigns the dale and time from 
sample collectioo or sample receipt. Those holding times expressed in hours are calculated in the 
AlphaLIMS system. Those holding times expressed as days expire at midnight 011 the day of expiration. 
All samples in this SDG met the specified hOlding time requirements. 

Preparation/Analytical Method Verifkation 

All procedures were perfOrmed as stated in the SOP. 

SNLS SDGt6593Li-1. PCB 
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Sample Dilutions 

None of the samples in this SDG were required dilutions. 

Sample Re-preplRe-anaIysis 

None of the samples in this sample group were reprepped or reanalyzed. 

MisceDabe01lS Infonoation 

NODClOnformanee (NCR) Documentation 

No nonconformance reports (NCRs) have been generated for this SDG. 

MaDUal Integrations 

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 this PCB fraction. 

Additiooal 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 necessarily represent positive 
aroclor identification. In oroer for positive identification to be made, the atoelor must match in pattern 
and retention time; as well as quantitate relatively close between the primaIy and confinnation columns, 
as specified in SW846 method 8000. 'When these conditions are not met, the aroc]or is reported as a non
detect on the data report. These situations will be noted on the raw data as DMP. repn:senting "does not 
match pattern", or DNC "does not confirm". 

* Where the analytical method 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 narrative. 

Reyiew Validation: 

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data 
designated for CLP or OP-like packaging will receive a third level validation upon completion of the 
data package. 

The foDowing data validator verified the information presented In this case narrative: 

Reviewer: c,e.. v 
~-- /1 _ 1 fo . 1f,,6 ,yy Dare: ______ ~~ __________ _ 
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CODIIICI: 

Sandia Nalloaal LaboralOries 
MS-015ti 
P.O. Dos SlOG 
A1buquerq .. , New Mui~CI 
Pamela M. PlIIIIanl 

1VD~er: 65944 

QCSumman: 
ReDort Date; Sntember l.,lOOl 

p •• lof :z 

._-
P.....,.name -----NOM .-- Saml!le Qui !;Ie Ualts RPD% REC"io Ra~ ADlat Data T1!!!< 
Sml-ValIllIofoPCB 
IiIotd> 196715'1 

QCllOO1l964(J LCS 
Aroclor-l160 1.00 0.680 uifL 68 (47%-13I%) MIl( 08f29M 00-.23 

"4cmx, 0.200 0.120 uifL 60 (34%-116%) 
''''Dceaehlombipheny! 0.200 0.13S u&'L 68 (21%-122%) 

QCI2002119639 MB 
Aroelor-1016 U NO ugIL 08l.Z9l02 00: 11 
Aroelor-I121 U NO ugIL 
Aru<:lor.I232 U NO usIL 
Aroclor-1242 1.." NO ugIL 
Aroclor-I248 U NO ugIL 
Aroclor-1254 U 'NO ugIL 
Arocior-1l60 11 NO ui"L 

"4emx 0.200 0.119 utll 60 (34%-1 i6%) 
"Decachlorabiphenyl 0.200 0.108 ulll 54 (2 ", .. 122"10) 

QCI:lOO28964t ~7 !>IS 
Aroclar-1260 1.00 0.600 ugIL 60 (21%·113%) OSl2810211:33 

'.4eml< 0.200 0.1l2 ualL 66 (34%-116%) 
··Decachlorobiphenyl O.2UU 0.fl581 ogfL 29 i2l%-I21%J 

QCtZ00289642 1IS944OCI7 MSD 
Aroclor-1160 1.00 0.640 ugIL 6 64 (0%·30%) OSlZ81:l2 22:46 

"4cm7. 0.200 0.135 oWL 68 (34%-116%) 
··Oecachlorobiphenyl 0,200 0.068 ugIL 34 (21%-122%) 

Nolfi: 
lU!R. ,s calcullded dille 95% confiden •• 1..-..1 (~gm.l. 
The Qualifiers in this report ..... delined u fonows: 

• 
•• 

Recovery or %RPD not within acceplllncc limits ~or spike lIl1lount not compatible with the sample CIt !he duplic:ak RiD's are IIOt applicable where 11 

Indicates anaIy.e is a surrogak compound . 

B 
H 

r 
p 

u 
X 

X 
x 

The analyle WIS found in tile blank abo"" th. ~ffecti". MDL. 

Holding time was exceeded 
Esnmatcd valu •• tho analyte concentration t.lI &boYe r.he effectIve MOL aIld below the effective PQL 

The response between the confirmation column acd the primary co!'Jmn 15 >4C%D 

The =lyte was ~~ for but DOt ck:tect:d beJow\b,. concentratiDn. F Of QrsnlllC and lllOI".,an'c lIIIlllytes Ihe result is Jess than the effectM MOL. ) 

Prcswr.pave evidence !hat the Bnalyle is .101 present. Please see nan'3tivc for further bfonn.tior.. 

Pre.!wuptivc evidence chat Ihe analym IS not present PI=ase .e. IIlIl'rotive for fur.b.ar rnfrolT",Uon 

Uncertain Identili<:otion for ga,nma spectroscopy 
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QCSummary 
WGI'konler: 65944 Pap zar 2 

pprl!!~!!!.'~ . . . . . __ NQM _. . Sample' Q • .;j -~::.: -OC·- - . -Unib -'-RPD%- liEc"I. lla1l2e AnIst Date Time 

NlA indicat:s that spik: recovery limi'" do not apply when sample conccntration exceeds spike cone:. by a factor of 4 or more. 
n The Relative Perc.nr Differenc. (ltPD) obtained fiom the s"mple duplicate (uUP) is .... Iuated against 1M acccptencc criteria whCl1 rhe rampl. iJ greater than 

five tlmO$ (5X) the contract re~ulred detection limit (RL).ln cases where elmer the sample or duplicate value is less tban SX 111. RL. a controllimitof+/· 
the lU. is used Ie evaluall: the OUP RSIl\t. 
For PS, PSI), and SOIL T results, rhe ... Iuos listed are the measured amount!, not final concentrations. 

Where the analytical metlwd has been performed under NELAP certlfication, ~ analysis has mellH of tile 
req1limnents of the NEI..AC standard unless qualifocd OR rhe QC Summai)', 
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Samrde AMIysis: 

Inorganic: Case Narrative for 
Sandia National Laboratory" 

SDG#6S936 

The following samples were prepared and analyzed using the methods referenced in the 
''MethodIAnalysis Information" section of this nanative: 

SampleID 
65936016 
65936017 
65936018 
65936019 
65936020 
65936021 
65936022 
65936023 
65936024 
65936025 
65936026 
65936027 
65936028 
65936029 
65936030" 
1200289542 
1200289546 
1200289544 
1200289543 
1200289545 
1200292059 
1200292062 

Method/Analysis InfOl"llllltinp: 

Analy1ieaJ lIateh It: 
Prep Batcll #: 

C6entID 
059673-002 " 
059674-002 
059675-002 
059676-002 
059677-002 
059678-002 
059679-002 
059681-002 
059682-002 
059683-002 
059684-002 
"059686-002 
059687-002 
059688-002 
059689-002 
Method Blank (MB) ICP·1967321196730 
Laboratory Control Sample (LCS) 
059673-002L (65936016) Serial Dilution (SD) 
059673-0020 (65936016) Samp1e Duplicate (DUP) 
059673-002S (65936016) Matrix Spike (MS) 
Method Blank (MB) CV AA-197745/197744 
Laboratory Control Sarople (LCS) 

196732, 19n4S 
196730, 197744 

St&ncbird Operating Proeedure: GL-MA-E-013 RBV.6; GL-MA-E-OI0 REV .10 
SW8466010B; SW846 7411A Aualytical Method: 

Prep Method: SW8463050B; SW846 7471A 

System Configuration 
The ICP analysis was performed on a Thermo Jarrell Ash 61E Trace axial-viewing inductively coupled 
plasma atomic emission spectrometer. The instrument is equipped with It Meinhardt nebulizer. cyclonic 
spray chambef. and yttrium internal standard. Operating conditions for the Trace ICP are set at a power 
level of 950 watts. The instrullWllt has a peristaltic pump flow rate of 140 RPM (2.0 mUmin sample 
uptake rate). argon gas flows of 15 Umin and 0.5 Umin for the torch and auxiliary gases. and a pressun: 
setting of 26 PSI for the nebulizer. 

Mercury analysis was perfonned on a Perkin-Elmer Flow Injection Mercury System (FlMS-400) 
automated mercury analyzer. The instrument consists of a cold vapor atomic absorption spectrometer set 
to detect mercmy at a wavelength of 254 om. Sample introduction through the flow injection system is 
performed via a peristaltic pump at 9 mllmin and nitrogen carrier gas rate of 5 Umin. 
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Saxnple Preparation 
All samples were prepared in accordance with the referenced SW -846 procedures. 

CaJibration Information: 

InItial CaHbratiou 
Instrument calibrations are conducted using method aDd instrument manufacturer's specifications. All 
initial cabbration requirements have been met for this analysis. 

CRDL Requirements 
All CRDL standards met the referenced admory control limits. 

ContiDuing Calibration (CCV) Requirements 
All CCV standards bracketing samples from this SOO met the established recovery acceptance criteria. 
with the exception 0 silver in CCVll and CCVl2. Samples bracketed by CCVll and CCV12 were 
rerun for silver. CCV 15 and CCV16 recovered high for lead, but did not bracket reported lead results 
from this SOO. 

ContiDuiDg CaHbration Blanks (CCB) Reqairements 
All continuing calibration blanks (CCB) bracketing samples from this SDG met the established 
acceptallce criteria. . 

ICSAJICSAB Requirements 
All interference check standard (lCSA and ICSAB) elements associated with this SDO met the 
established acceptance criteria. 

Qnalib' Control (QC) lDformation: 

Method Blank Ac:c.-eptance 
The preparation blanks analywi with this SDG did not contain analytes of interest at concentrations 
grcatc::r than the requiIed detection limits (RDL). 

LCSlLCSD Recovery StatemeDt 
All LCS spike recoveries for this SOO were within the established acceptance limits. 

QC Siunple Desigaation 
Sample 059673-002 (65936016) was designated as the quality control sample for ICP batch. Sample 
OS9668..()()2 (65745005) fromSNLS SOO 65745 was designated as the quality control sample for CV AA 
batch. Each batch included a sample duplicate (DUP) and a matrix spike (MS) .. The ICP batch included a 
serial dilution (SD). 

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 qualifying elements met the established 
acceptance limits for percent recovery, with the exception of barium. as indicated by the ..... qualifier on 
rile QC sUJJJllWY. 

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 
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of +1- the RDL is used to evaluate the DUP results. All applicable elements met the DUP acceptance 
criteria. . 

Serial Dllution % Difference Statement 
The serial dilution is used to assess interference caused by matrix suppression or enhancement. Raw 
element concentrations that are at least SOX the instrument detection limit (IDL) for ICP analyses are 
applicable for serial dilution assessment. All applicable analytes met the acceptance criteria. 

Teeboical (pfOrmatlgp; 

HolcHng TIme Specifications 
All samples were analyzed within the specified holding times. 

Sample Dilutions 
Dilutions are performed to minimize matrix interference resultiDg from elevated mineral element 
concentrations and/or to bring over range target analyte concentrations into the linear calibration range of 
the inslnlments. The samples Wele diluted the st.mcIard 2x f(]l' soils on the ICP. Samples in this SOO 
required further dilution f(]l' selenium in order to minimize suppression due to matrix effects. No 
dilutions were required for the CV AA analysis other than the 5x dilution for the LCS. 

MJpDaneous Information: 

NCR Documentation 
Nonconformance reports are generated to document procedural anomalies that may deviate from 
referenced SOP or contractual documents. No NCR's were issued for this soo. 

AdcJjtional Commeots 
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 Wele not required for this SOO . 

. Re11iewlVaHdatioD: 

GEL requires all analytical data to be verified by a qualified data validator. 

The foUowing data validator verified the data presealed in this SDG: 

Renewer: aoo: )roJi. £.,;J 
Date: -V,,, I J).-
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OCSumma!I Report Dale. SeplM\bet' 19, 2002 

ClieDI: SuaJa NalioaaJ laI>«alOrics .... 1101' 2 
l\oJS.07!16 . 
P.O. BOil 5800 
Albuquerque, New MaII:o 

CcIIlIaeI: l'8mebI M. PuIsuDt 

Workorder. m36 

~ NOM Sam)!" Oual ~. UJlits RPD~ BEe.., ItaJIft Anlst Date Time 

MetllI ""*bIiHCP ....... 
8m 19m2 

QC121OO289543 6S'Jl6016 DUP 
Ancnic 2.84 2.50 mA 13 (Of..20%) ll.\(J. 0911002 111:21' 
Barium. 82.3 89.7 mg/kg \I (O~2O%) 

. CadlaIum J 0.145 1 0.122 :mgIkg NlA " (+1-0.476) 
CbIom1um 12.8 7!J9 JllgIkg .w (0$-20%) 

Load 3.\19 4.10 :mgIkg 3 (O%-lO'lIo) 
Sel.m1l1ll U JII"D U NO mA NlA (+1-1.19) BAS 09f'1Ml2 22:50 . 
Silver U NO U NO mg/kg NlA (+1-0.416) RMJ 09f'111102 19:21 

QCl2OOU!lS46 I.CS 
ADenic 132 133 mgIkg 101 (74«>-126%) 09f'1M>2 19:03 • 
Barium 781 804 mgIkg 103 (77%-123§) 
CadmIaJlI .51.5 56.s mg/kg no ("71t.-123'i1» 
Onmium 142 lSI mgIIcg 106 (809r>-12O'l& ) 
Lnd 52.9 52.6 mgIkg 99 (7S'lIr 125'lL) , Selenium 60.9 61.3 mgIIcg 111 (11'i1>-129§) 
SUver 125 1.36 mWlcJ 109 (52"-148$) 

QC12IOO28~ Me 
Arsenic U NO ~ 09110102 18:57' 
Barillm U ND mgIkg 
CadmiulII U ND ~ 
CbRlmIum .U NO mgIIcg 
I.Aod u ND maiki 
Seleuium U ND mglkg 
Silver 11 ~"D IIIIJ/ks 

QCl200289S4S 65936016 MS 
ArseNe 23.1 2.84 253 mglkg 91 (7S~-l2S§) 09110102 19:27. 
Barium 23.1 8U 113 mgIIcg 134* (7Si1l425%) 
CadmiDm 23.1 J 0.145 23.2 mgIIcg 100 (7S'!Ii·I2S%) 
Chromium 23.1 12.8 31.1 mglkg 79 (7591.-12S%) 
Lead 23.1 3.99 27.2 mgIkg 100 (7Si1l-125%) 
Selenium 23.1 11 ND 23.4 mgIkg 101 (1SiIl·I25%j BAS 09/10102 22:56 • 
SilvCI" 23.1 U ND 22.s mgIkg 97 (7S'!Ii-lZS%) RM1 091l0J02 19:27 

QCI200289S44 65936D16 SDILT 
Mellic 29.2 6.79 QgIL 16.2 09110102 19: IS • 
Barilll11 847 177 ng/L 4.58 
Cadmium 1 1.4!I U ND uBfL NlA 
CbromIum 132 27.8 ugIL 5.36 
Lead 41.1 1.88 u,!IL 4.03 
Selen.ium U NO U ND uWL NJA BAS 09/10102 22:44 

. Silver U NO U ND uglL NJA RMJ 011110102 19:15 
MellIs ADal,.u-lten:ury Fed ..... 1 
BIId> 19n4S 

QCI2002!1206O 6574500S DUP 

, 
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2CSumma[I 
Worlumlen fS936 hie hf% 

ParDI ..... NOM S.1I .. 11e Oaal QC Utdtf RPD~ REC"" ~ .w.t DIIe Time 

MIIIJIs~.'" 
IIarcII 197745 

Mercury J O.OOlSJ J 0.00352 mA N(A (+I~JI0998)NORl 091OO10214,IS 
QCI2002920B2 LCS 

MeIQJZ)' 4.so 4.24 mWtg 94 (68qf,..132~) 0IImJQ2 14:11 . 
QC12OOl~S9 MB 

MeIQJZ)' U NO mA 09i03I02 14:09 -
QCI200291061 6574SQOj MS 

MemIlJ' 0.0902 I 0.00353 0.0969 mA 103 (75"'125%) 011103102 14:22 • 

NoIBs: 
RBR is calcuIaIed at 1bo 9S~ confidence 1ewI (2-sigma). 
The QUalifiers ill Ibis EqIOrl arc defined as follows: . 

• .. 
B 

H 

J 
p 

U 
X 

X 

X 

Recovezy or I(oRl'D not widlin acceptance limits aodIor spike amount Dot compatible wid! !he sompIo or the duplicate RPD's lID Dot applicable where d 

lndicaleS aaaly1e iI a SIItI'OlIIIB IlOZJIPOUIId. 
The amIyte was fouad lab blank abo ... 1M offec:tive MDL. 

Holdin& lime_exceeded 
Eatimllcd value, lb. ~ QOIl<:eIIIr8Iion fell above the effective MDL IIId below !be effective PQL 

The respoIISe between the coufinnalion column ancIlhe primary colWDII is >409I>D 

The lllilyac was aaaly~ for but POt dcII:CIcd below this COiICCDIlacioo. For Or!anic ud Inorganic lIIolytes lhc result is less than Ibe effective MOL. ) 

Prcsumpdve evidence 1hat!be analytc is oot pmeDI.. PIe .... """ IWnIive for timIIc:r informacion. 

f'reIump!ive £Videnco: !bat Ibc aaalytc is not pteSeIII.. Please ICC .Dma\iY" for fu:ther jofromalian. 

Uncertain idcntificllicm for ,8I11III& spec!l'OSCDpY, 

NlA iDdicaIes Iba! spike recovery Iimils do not apply wbeo sample concenbalioo exceeds spikD COlIC. by I facror of 4 or more. 
'" The Relalin Percent DitTerence (RPD) obtained from l1li: sample dIIplica!C (DUI') is evaluated aplll$l Ibe occeplenc:e aiteria whco lbo IIIDJPIe is gJUIm"!baD 

five limes (SX) lhc COIIlract rcqoircd dele<:lioo limit (RL).ln C8$CS where eilber the sample Ill' duplicak: value is Ies5 Iban 5X Ibo RL. a coolrDllimit tJf +I-
dle :IlL is ued ttl evaluaIe 1bo DUP result. . 
P<Jr PS; PSO. and SOn.. T results, 1bo valuos lisllod are !be D1OUIItC4 _. not final COIICCDInticms. 

Where the analytical method has been performed under NELAP certitieation, the analysis has met all of the 
rcquircmcnt&oflhe NBLAC standard unless qualified on the QC Summary. 
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Samn1e Anpl.; 

Metals Case Narrative for 
Sandia National Labs (SNLS) 

SDGI65936-1 

The following samples were prepared and analyzed using the methods referenced in the 
"Method/AnaLysis Information" section of this narrative: 

SampIeID 
65944011 
1200296652. 
1200296656 
1200290416 
1200290421 

Method/Analysis Infonnatioa; 

Analytical Batch#: 
Prep Batch #; 
Analytical Method: 
Prep Method: 

C!ientID 
059639-007 
Method Blank (MB) ICN999691199968 
Laboratory Control Sample (LCS) 
Method Blank (MB) CV AA-1971211197117 
Laboratory Control Sample (LCS) 

199969.197121 
199968,197117 
SW846 601OB. SW846 7470A 
SW846 300SH, SW846 7470A 

Standard Operating Procedure: ~MA-E"()13 REV.6, GL-MA-B..()lO REV. to 

System ConDguration 
The ICP analysis was perfonned 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 internal standard. Operating conditions for the Trace ICP are set at a power 
level of 950 watts. The instrument has a peristaltic pump flow rate of 140 RPM (2.0 mIJmin sample 
uptake rate). argon gas flows of lSlImin and 0.5 Umin for the torch and auxiliary gases, and a pressure 
setting of 26 PSI for the nebulizer. 

Mercury analysis was performed on a Perkin-Blmer 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 run. Sample introduction through the flow injection system is 
performed via a peristaltic pump at 9 mLlmin and nitrogen carrier gas rate of 5 l1min. 

Sample Preparation 
All samples were prepared in accordance with the referenced SW -846 procedures. 

Calibration Infonnation: 

Initial Calibration 
Instrument calibIations are conducted using method and instrument manufacturer's specifications. All 
initial calibration requirements have been met for the analyses. 

CRDL Requlremeots 
All element recoveries in the CRDL standards met the advisory conttollimits (70% - 130). 

ICSAlICSAB Requirements 
All interference check standard (1CSA and ICSAB) elements associated with this SOO met the 
established acceptance criteria. . 
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Continuing Calibration (CCV) Requirements 
All CCV standards bracketing samples from this SDG met the established recovery acceptance criteria. 

Continuing Calibration Blanks (CCB) Requirements 
All continuing calibration blanks (CCB) bracketing samples from this SOO met the established 
acceptance criteria. 

QuaHty Control fOg Information: 
Method Blank Acceptanc:e 
The preparation blanks analyzed \\-ith this SDO did not contain analytes of interest at concentrations 
greater than the client required detection limits (CRDL). 

LCS Recovery Statement 
All LCS spike recoveries for this SOO were within the required acc:ept.ance limits. 

QC Sample Statement 
Sample 059772-005 (66619010) from SNLS SOO 66619 was designated as the quality control SllIq)le for 
the ICP batch. Sample 059555-009 (65920004) from SNLS SDG 65920 was designated as the QC 
sample for the CV AA batch. A matrix spike (MS) and a sample duplicate (DUP) 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 recoYel)' (75%-125%) for all applicable analytes. 

DUP RPD Statement 
The relative percent difference (RPD) obtained from the sample duplicate (OUP) 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 !han 5X the RDL, a control limit 
of +1- the RDL is used to evaluate the DUP results. All applicable elements met the DUP acceptance 
criteria. 

Serial Dilution % Dlft'erence Statement 
The serial dilution is used to assess interference caused by matrix suppression or enhancement. Raw 
element concenttations that are at least SOX the IDL for ICP analyses are applicable for serial dilution 
assessment. All applicable analytes met the acceptance criteria. 

Technical Information; 
Bolcling 1'ime SpedficatiODS 
All samples jn this SOO met the specified holding time requirements. 

Sample Dilutions 
. DilutiOllli are perfOl'lIled to minirnju 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 dilutions were necessary. 

MiscellaneoUS Information: 
NCR Documentation 
Nonconformance reports (NCR) are generated to document procedural anomalies that may deviate from 
referenced SOP or cootractoal documents. No NCR was generated with this SDO. 
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Additional Comments 
The additional comments field is used to address special issues associated with each analysis. clarify 
method/contractual issues pertaming to the analysis and to list any report documents generated as a result 
of sample analysis or review. Additional comments were DOt required for this SOO. 

ReyiewlVaIidation: 
GEL requires all analytical data to be verified by a qualified dara valiclator. 

The foUowiug data vaHdawr -.eri6ed the data presented in this SOO: 

Reviewer: . G0o..'}", J/d . 0 
Date: 4/, q ;62.-
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QCSummary Rnert Dale: Septcmbel" 1'.2002 

aim: SaIldIa N~ Labaratorta Pace 101 2 
MS..fI'754i 
P.O-Box SIOO 
ADlaqIlfl'qlW, N ... Maico 

c....t.t: Pamela M. Pnhauol 

Wocbrchr: '"" l'anmtaIe NOM Sample o.w ~ thdIs RPD~ l!EC~ R· ... B! .uJst- »ate 'l'lme_ 
I\hIUJ~CP Peden! 
Bm 1999159 

QCl~ 66619010 DtlP 
AI-*: 0.00712 0.00723 mzIL 1 '" (+/-0.005) IUd) 09n6lO118:34· 
Bari_ B 0.0102 B 0.00987 mgIL 3 A (+1-0.00$) 
CadmionI 1 0.000843 1 0.000846 mg/L NlA A (+1-0.00.5) 
Chtomium B1 0.()()3S3 B1 0.CJ0398 mzIL NlA" (+l-O.OOS) 
Lcacl B1 0.00272 B1 0.0019 mg/L NlA" (+1-0.00$) 
ScladIG u NO U NO mzIL NIA (+J.O.005) 
sn_ BU NO BU NO mzIL NJA (+1-0.005) . 

QCllQ029lS6S6 LC$ 
Aneak: 0500 O,j29 mgIL 106 ($0%·1204&) (]9n6lO2 17:58· 
Barium 0.500 B 0.522 mJIL 104 (80*·1204&) 
CIclmium o.soo 0.529 mgIL 106 (8O'Jo.1~) 

CluumImn 0.500 13 0.525 mgIL lOS (~1:i.o'1L) 
Lcacl o.soo B 0.532 mgIL 106 (80~1~) , Se1caium 0.500 oszr mzIL lOS (80%.120"') 
Silver . 0.500 B 0.S21 mzIL 104 (ao...·I20'70) 
QCl~2 rom 

AricniI: U t."D mgIL 09116102 17:52 • 
BathmI J 0.00025 mzIL 
CadmiInn U NO ma1L 
Chromium J 0.000867 aWL 
Lead J 0.002S9 mgIL 
SeleDiwn u NO mgIL 
Silva: J 0.0008S mglL 

QCl20029665' ~619010 IllS 
ArseDlc O.SOO 0.00712 0.524 mgIL 103 (759&-125"') (]9f16102 Ifk40 
Barium 0.500 B 0.0102 B 0.524 mg/L 103 (7S'k-12S% ) 
Cadmlmn o.soo ~ 0.000843 0.512 rogIL 1()2 (759&-12S%) 
Cbtomillm o.soo BJ 0.00353 B 00518 mg/L 103 (7S~12S%) 

Lead o.soo B1 o.oo:m. B O.SIS mg/L 102 (75 ... ·125'*') 
Selenium O.soo U NO Oo5U mt/L 102 (7S~I2S%) 

SUver O.soo BU NO B 0.512 rngIL 102 (7S'lb-12S,*,> 
QCl2002966S4 ~19010 SDILT 

AlseDic 7.12 U NO uWL NJA 09/16102 18:28 • 
Barium B 10.2 BJ 1.87 u:tL 8.17 
Cadmium J 0.843 U NO uyjL NlA 
Cbromium 131 3.53 B1 1.14 ugIL 61.1 
Lead B1 2.72 131 2.69 uyjL 395 
SelCIIium U NO U NO UJ/L NJA 
Silver BU NO DU NO . ug1L NJA 
MeIaIo ~ MttClll1 F ..... 
BaIclI 1P1111 

QC121JOl!10417 657<18010 DW 

, 
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OCSummary 
WorkonIer: 65944 Page :2 of :2 

p..,_ ... == .... = .. =e'--_________ l'i""O""M ____ .....::SampIc=-=-_Q!Ial><==-_...;QC,."., __ UDit5"-· --=llPJ)="''':---:REC='''S=--.. R!!at.e AnIst Date Tim~ 

MIDIs ...."..)lon:1II')' F ....... 
Baldi 197121 

Macwy 
QCl:lOO2llO'lS 1i.5!120004 PI.IP 

Mcrcwy 
QCl2OO2904ll LCS 

MAltGIDY 
QCI2II0290416 MB 

MerCIII)' 
QCI2II0290419 6S741010 !lIS 

Ma<:wy 
QC12OOl90420 6mOOO4 MS 

McmJIY 

Notes: 

u 

u 

O.1m 

0.002 U 

0-002 U 

ItER is calculaled 11111c 95'lb coaIiiIrmcc level (2-signlll). 
The Qualif"teIS In Ihi5 RpOlt lie dc/!Ded as l'ollow$: 

NO U 

NO U 

1] 

ND 

ND 

NO mgIL NlA (+1-0.0002) NORl 08I29IC2 10:42 

NO mgIL NlA (+1-0.0002) O8fl9/o2 11:04 

0.00197 mg/L 99 (8O'iIi·12O'ib ) 08129/02 10:38 

ND mgIL OBm/o2 10:36 

0.00199 mgIL 99 (75 .... 125'1&) 08Il9I02 10:48 

0.00192 mgIL 96 (75')1,·125'1&) 0Bm/02 11:06 

* 
•• 

Recovery 01' 'lI>RPD not wilbin ...:cpU\IICe limits 1IldI .... spike _ not compatible with !be sample or !be dDplP1c RPD's are not applicable when: d 

1ndicate$ 8IIIIyte is a SIIIJ:OpIe coqJOUIIII . 

B 

H 

J 

P 

U 

X 

X 

X 

The aDIllyie was fouocI in die blank above !he e!feedve MDL 

HoIdiuJ Iinle was mtecedod 
&tima1e4 vahu:, !be auaiyle COIlCCDnaUon feD above !be cffcctive MDL aDd below tile dleclive PQL 

The mspoose between Ibe coorllJDlloon cohmm aDd Ibe JIrimazy caJlIDI/I is >4O!f,]) 

The anaIytc wu anai)ozed fat but not deJected below Ihi5 concemration. For Organic aDd inorganic analytel the resull is less than !be cffdvc ~L. I 

Ptesumptivc ~ 1bI11be analyle is not preseuL Please see DaJrative forfllrtber information. 

~ump!ive nidoocI! !ltat !he aoaIyIe js no! pmeat Please see.llllmlBe lor fIIrtber iDIiomaIiOl!. 
UocettaiD ~aIitJa for pmma opecIl'OSIlIlp). 

NJA iDdic.Ites !bat spike recovery IimiIs do 1101 appy wborl sample IlOIlCCnItalioll excceda spike CODC.. by a lactor of 4 or 1IlCle. 
" The 1leJative Ptrcent Oiffcnmee (Rl'D) obtained from !he sample duplicate (DUl') is evaluated agaiasc !be aoocptCDCC criteria wbcn !be sample is arcater dian 

five limes (SX) !be <>I>1lIrut requIn:d dctcclioo limit (ltL). In cases whrm ei1her !he sample or duplicate ....tne is less tUn 5X !be JU., a colllR>llitni1 of +I. 
!be RL is used to evaIuale Ibe DUP...sulI. 
For PS, PSI>. I!fICl SDR.T rcsulls. the values Jisled Ole the measured amowus. not ilDal COIICCIIIraticos. 

Where the analytical method has been performed IIDder NELAP certification, the lIll&lysis has met aU of die 
requirements of the NFl..AC standard \IlllC$S qualified on Ibe QC SlIIJIDllU'Y. 
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Method/Analysis Information 

Procedure: Total Cyanide 

Analytical Method: SW846 9012A 

Prep Method: . . SW846 9010B PreP 
Analytical,Batch Number: 197511 

Prep Batch Number: 197510 

Sample Analysis 

The following samples were analyzed using the analytical protocol as established in SW846 
9012A: 

SampJeID. CHentID 

65936016 059673-002 

65936017 059674-002 

65936018 059675~OO2 

65936019 059676-002 

65936020 059677-002 

65936021 059678-002 

65936022 059679-002 

65936023 059681-002 

65936024 059682-002 

65936025 059683~002 

65936026 059684~2 

65936027 059686-002 

65936028 ·059687-002 

65936029 059688-002 

65936030 059689-002 

1200291427 MB for batch 197511 

1200291428 DUP of 65745005 
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1200291429 

1200291430 

1200291431 

1200291432 

1200291433 

SOP Reference 

DUP of 65936016 

MS of 65745005 

MS of 65936016 

LCS for batch 197511 

LCS for batch 197511 

Procedures for preparation, analysis and reporting of analytical data are controlled by General 
Engineering Laboratories, Inc. as Standard Operating Procedures (SOP). The data discussed in 
this narrative has been analyzed in accordance with GL-GC-E-095 Rev. 1. 

Preparation! Aoalytical 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 HMethodiAnalysis lnfonnation" section. 

Calibration Inlonnation: 

The instrument used in this analysis was the following: Lachat QuickChem FIA+ 

Initial Calibration 
The instrument was properly calibrated 

Calibration Verification Information 
All calibration verification standards were within the required limits. 

Quality Control (OG) 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 SNlS samples were designated for Quality Control: 65745005. 65936016. 

Sample Spike Recovery 
The spike recoveries for this sample set were within the required accePtance limits. 
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. Sample Duplicate Acceptance 
The values for the samples and duplicates for this sample group are less than the Practical 
Quantitation Limit (PQL); therefore, the RPD is not applicable. 

Technical Information: 

GEL assigns holding times based on the date IUld 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 on the day of expiration. 

Holding Times 
All samples fromthis 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 
The following QC sample in this sample group was diluted 1:50 due to high concentration for 
this analysis; 1200291433. 

Miscellaneous Information: 

Nonconfonnanee Reports . 
No Nonconfonnance Reports (NCR) were required for any of the samples in this sample group 
for this analysis. 

Comments 

* Where the analytical method has been perfonned 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. In addition, all data 
designated for CLP or CLP-li}re packaging will receive a third level validation upon completion 
of the data package. 

The fonowing data validator verified the information presented in this case narrative: 

L2!7~\ 
Reviewer:'--,_---"'.~::..---'----==:,-;r--- Date: ___ '1 ... I"'lil.:..ffI..'--____ _ 
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Method/Analysis Infonoation 

General Chemistry Narrative 
Sandia National Labs (SNLS) 

SDG65936 

Procednre: Hexavalent Chromium 

Analytical Method: SW846 7196A 

Prep Method: SW846 3060A 

Analytical Batch Number: 196888 

Prep Batch Number: 196887 

Sample Analysis 

The following samples were analyzed using the analytical protocol as established in SW846 
7196A: 

SampleID . C1ientID 

65936016 059673-002 

65936017 059674-002 

65936018 059675-002 

65936019 059676-002 

65936020 059677-002 

65936021 . 059678-002 

65936022 059679-002 

65936023 059681-002 

65936024 059682-002 

65936025 059683-002 

65936026 059684-002 

65936027 059686-002 

65936028 059687-002 
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65936029 059688-002 

65936030 059689-002 

1200289940 MB for batch 196887 

1200289941 DUP of 65745005 

1200289942 DUP of 65936021 

1200289943 MS of 65745005 

12OCJ89944 MS of 65936021 

1200289945 LCS for batch 196887 

SOP Reference 

Procedures for preparation, analysis and reporting of analytical data are controlled by General 
Engineering Laboratories. Inc. as Standard Operating Procedures (SOP). The data discussed in 
this narrative has been analyzed in accordance with GL-GC-E-044 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 instrmnent used in this analysis was the following: Milton Roy Spectrophotometer 200 

Initial Calibration 
. The instrument was properly calibrated. 

Calibration Verlfication Information 
All calibration verification standards were within the required limits. 

Onality Control (og Information: 

Blank AcceptaDce 
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. 
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Quality Control 
The following SNLS samples were designated for Quality Control: 65745005, 65936021. 

Sample Spike Recovery 
The spike recoveries for this sample set were within rile required acceptance limits. 

Sample Duplicate Acceptance 
The values for the samples and duplicates for this sample group are less than the Practical 
Quantitation Limit (PQL); therefore, the RPD is not applicable. 

Technical Information: 

GEL assigns bolding times based on the date and time of sample collection. Those holding times 
expressed in hoUl'S are calculated in the Alpha! .ims 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 reqnired 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. 

MisceUaneous Information: 

Nonconformance Reports 
No Nonconformance Reports (NCR) were required for any of the samples in this sample group 
for this analysis. 
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CHeat, 

Coatad:: 

Workorder: 

&iDdia Natitmal La ...... 1orIes 
MS-0756 
P.O. Bml5800 
A1baq.erque, New Mesko 
Pamela M. Pulssallt 

65936 

QCSUIDlDary llel)ort Date: Beptanbel-10,lOO2 
P"Ie 1 of :: 

Jtarnmamc 
---_. -

NOM __ Sample Qual Qe liDitS: RPD~' _ REC'1o. ~1I" ~e RanI\! 
... Plow A1I8IpisFcdenI 
Boa:h 197511 

QCllOOl9l42& 6S74S00S DUP 
Cylllide, Tol3I BJ 

QCl2002914:zt 6~16 DUP 
Cyanide. Total BU 

QCI200291431 LCS 
Cyanide, Tol3I 2.50 

QCI200291433 LCS 
Cyanide, Toral m 

QC120021J1427 MB 
Cyanide. Toral 

QCI200Z9I430 6$145005 M$ 
Cylllide. 'foll1 S.s6 BJ 

QCllOOl91431 115936016 MS 
Cyanide. TOIaI 4SS BU 
!lpedr..-rIeAu~F_ n_ 196188 

QC1200289941 6$14S00S Dl'P 
HCllavalOll1. Chromium U 

QCI200289942 6S93@1 DUP 
Hexavalstt Chtomium U 
QC12~ LCS 

Hexavalent Chromium 0.991 
QC1200289940 Me 

Ho:uvalcnt Chromium 
QC121lO28994.~ 6$745005 IllS 

Hexavalent ChIOmium 0.991 U 
QCI200289944 65936021 MS 

Hexaval_ Chromium 0.973 U 

Notes: 
RER i. cllIcuwcd at the 9S'iI> coofideoce le •• 1 (2-sigma). 
The Qualifiers in this rcpo;l<l 8le defiood lIS follows: 

0.0706 BU ND mgIkg NIA ~ (+/.o.2Z7) ADF 0813002 11:15 

NO B1 0.275 . mglkg NfA (+I-O.Z78) 0813002 11:22 

B 2.$3 mglq 101 (81'11>-125",,) 08l3Ml2 11:09 

B 340 mgltg 123 (81 .... 125/1) 08l.3Ml2 11:13 

1 0.086!J mglltg 0813Ml2 11:08 

0.0706 B 6.11 mglkg 109 (55 .... 145'10) 081.3002 11:15 

ND B 4$1 mg/kg 100 (55'11>-145'10) O8I.3Ml2 11:22 

NO U NO mgIkg NlA (+I·()'o96S) BJ!PI 08130102 10:00 

ND U ·NO mgltg NlA (-+1.0.0961) 

0.977 m:Jk! 93 (72%.121.,.) 

u NO mglkg 

0.565 mglkg 56 (49%-130'1&) 

0.719 mglkg 80 (49%-130'1&) 

• 
*. 

Recovery or %RPD not withiD _cptmce Hmir.s :mdIor sptb :>moI1n\ not compatible wi1b the umpl& or the duplical. RPl>'s are DOl applicable wh .... d 

Indicates anal)'IC is a sunopte compound. 

B 

H 

J 
p 

U 

X 

X 

X 

The analyte WIS fOllDd in the blank above !be effective MDL. 

Soldin: limo was exceeded 
Estimated valijc, tile nnalyl: coocelllnlioD!cJJ obove the e.ffe<:tiv~ MDL and below tile effec:Iive PQL 

The response between the c:anfmnatlon column WI the psimat)' eoJumn is >4O'II>D 

The analytc was analyied for buill()( deteered below this COIICCIJlrlIIioa. For Orgn/Iic 8nd InQl'8m1ic anaIyms !be result is less than Ibc effective MDL. I 

Presumptive evidence thai the DlJaIyte is not presenL Please see nmutive for further infomullion. 

Presumptive evidence !bar die lDalyti> is 001 present. Please see IllU'rlllive Cor fmther inflOm&lion. 

Uncertain ide'lIif~oo for pmrn8 spectrOSCOJlY . 
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QCSummanr 
P8ge2of2 

___ ~ Sample OlJ8I",-_-",Q""C .. UJliIs . ~REC:::~:---~=--- ADIIt. I)ate~ 

N/A iodicaIcs thai spike =very limits do not apply wiwI samplo COIIceDtnltion exceeds spike COlIC. by • £acJOr Df 4 or _. 
"The Relative Petcent Differenco (RPO) ablained from 1be sample duplieale (DUP) is evtJ.WIIed ~nst the ac<:eptenee criteria wben tile sample is areater than 

fiye times (SX) the conltacL required detectioo lilDit (RL).1n cues whm eilbcr tbe sample Dr duplicate value is less !han SX !be JU., " CODlrOl limiL of +/. 
1he 1U- isuscd 10 evaluate !be DUP rewll. 
For ps. PSD. and SDn. T mulls, the values listed are the measured amOU!>ts. _finol ~ODS. 

Where ~ analytica1lJ1Cth~ has been pedonned undei" NELAP CCrtificatiOll, the analysis bas met all of the 
reqlliremeJllS oftbe NELAC standard uDlcss qualifiedoD!be QCSIIDlIIW)'-
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Method/Analysis Information 

Procedure: Total Cyanide 

Analytical Method: SW8469012A 

Prep Method: SW846 9010B Prep 

Analytical Batch Number: 199201 

Prep Batch Number: 199200 

Sample Analysis 

The following samples were analyzed using the analytical protocol as established in SW846 
9012A: 

SampleID CHentID 

65944009 059639-005 

1200294945 MBforbatch 199201 

1200294946 LCS for batch 199201 

1200294947 DUP of 66197009 

1200294948 MS of66197009 

SOP Reference 

Procedures for preparation, analysis and reporting of analytical data are controlled by General 
Engineering Laboratories. Jnc. as Standard Operating Procedures (SOP). The data discussed in 
this narrative has been analyzed in accordance with GL-GC-E-095 Rev. 1. 

Preparation! Analytical Meu.oct Verification 

The SOP stated above bas 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 instrument used in this analysis was the following: Lachat QuickChem FIA+ 

Initial Calibration 
The instrument was properly calibrated. 
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Calibration Verification Information 
All calibration verification standards were within the required limits. 

Ounlity Control fOC) Infonnation: 

Blank Acceptante 
. The method and calibration blanks associated with this data were within the required acceptance 

limits. 

Laboratory Control Sample Recovery 
The recovery for the laboratOIy control sample was within the required acceptllI!ce limits. 

Quality Control 
The foUowing sample was designated fOr Quality Control: 66197009. 

Sample Spike Recovery 
The spike recovery for this sample set was within the requiIed acceptance limits. 

Sample DupUcate Acceptance 
The values for the sample and duplicate for this sample group are less than the Practical 
Quantitation Umit (PQL); therefore, the RPD is not applicable. 

Technical Information: 

GEL assigns holding times based on the date and time of sample collection. Those holding times 
expressed in bours are calculated 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. 

Sample Dilutions 
. No samples in this sample group required dilutions. 

MisceUanOOU§ Information: 

Nonconformance Reports 
No Nonconformance Reports (NCR) were required for any of the samples in this sample group 
for this analysis. 
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Comments 

* Where the analytical method has been pcrfonned under NELAP certification. the analysis has 
met all of the requirements of the NELAe standard unless otherwise noted in the analytical case 
narrative. 

Review Validation: 

GEL requires all analytical data to be verified by a qualified data valida tor. 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 infonnation presented in this case narrative: 

~: _____ i~/~u~/tk~ ________ __ 
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General Chemistry Narrative 
Sandia National Labs (SNLS) 

SDG65936-1 

MethodlAnalysis Information 

Procedure: Hexavalent Chromium 

Analytical Method: SW8467196A 

Analytical Batch Number: 196733 

Sample Analysis 

The following samples were analyzed using the analytical protocol as established in SW846 
7196A: 

SampJelD C1ientID 

659440lO 059639-006 

1200289550 MB for batch 196733 

1200289551 DUP of 65944010 

1200289552 PS of 65944010 

1200289553 LeS for batch 196733 

SOP Reference 

Procedures for preparation, analysis and reporting of analytical data are controlled by General 
Engineering Laboratories, Inc. as Standard Operating Procedures (SOP). The data discussed in 
this narrative bas beenarialyzcd in accordance with GL-GC-E-044 REVA. 

Preparation/Analytical Method Verifkation 

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 instrument used in this analysis was the following: Milton Roy Spectrophotometer 200 
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Initial Calibration 
The instrument was properly calibrated. 

Calibration Verification Information 
All calibration verification standards were withintbe required limits. 

Quality Contl"ol (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 Control 
The following sample was designated for Quality Control: 65944010. 

Sample Spike Recovery 
The matrix spike was outside of the laboratory internal SPC limits but within the client required 
limits of75%-125%. 

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. 

Technical Information: 

GEL assigns holding times based on the date and time of sample collection. Those bolding 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. 

Holding Times 
Sample 65944010 was received with insufficient time to prep/analyze the sample in the 
remaining method-specified holding time. The following sample was run as soon aspossihle by 
the analyst. 

Preparation/Analytical Method Verification 
All procedures were performed as stated in the SOP. 

Sample Dilutions 
No samples in this sample group required dilutions. 
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Nonconfonnance Reports 
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No Nonconformance Reports (NCR) were required for any ofthe samples in this sample group 
for this analysis. 
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ClieBI: Salldia NaIioDaI Laboratories 
MS-G756 
P.O. BoltS8!lO 
Albuquerque, New MOldc:o 
P..-da M. Pulssut 

Worlwder: 65944 

QCSwnmary 
~rI Date: SepUmbft 10. 2012 

Pagltlo(l 

p~ ---:- . ==- ---"Nii\( __ . S!>!!!pl. ~ .... I _~C .. Uai .. · .. JtPD-..--:---REC-" .. ~ ~Date' Time 

Rapid Flow Aaa\:*Fedeni 
Bald> l~ 

QCI200294!147 66197009 DUP 
CylInide.Tow 

QCI200294946 U;S 
Cyanide, Tow 

QCI200294!14S MB 
Cyanide, Totol 

QCI200294948 66197009 US 
Cyanide, Tow 
Spoctr_AMlyslsF ....... 
a.oI1 1%733 

QCI200289S51 6.59441)10 DUP 
Hexavaleru. CbnImi_ 

QCI2002895S3 LCS 
He:xav:olenl CIIromIom 

QCI200289SSO MB 
~Cbcondum 

QCI200289552 6.5944010 pS 
Hcxavaleot Chromium 

NOIeI: 

u 

o.oso 

0.100 u 

HU 

0.100 

0.100 HU 

RER is calculated at Jhc 9S'i6 confodeDce level (2-si!Jllll). 
The Qua/ifiers in this IqlOrt _ defined as follows: 

u ND 

0.0526 

u NO 

ND 0.0947 

NO HU NO 

0.095 

u 

NO H 0.071 

mgiL NlA 

NlA 

(+1-0.005) AD'F 09.m102 14:21 

105 (9O'j&-11 O'i&) 09/OS/07. 14:19 

09/OS/07. 14:1S 

95 09/05/02 14:22 

(+1-0.010) VHI 08l23I02 16:15 

95 (8~·1l O'K» 

Recovery or 'lIlRPD DO! within acceptance liIIIiu lIIlIlIar spiIre aIIlOIIIIt nO! compaIible with lb. $III1lp1e or the dupl~ RPD'. are nol Applicable where d 

•• 
B 

H 

J 

P 

U 

X 

X 

X 

Indicates PIIlyle is a slIIIOgale compouod. 

Thellll8lyte was fcund in /he blllDk above the elIecrive MDL. 

Holding time was e~c:eeded 

Estimated value. the ana1yte COllCCllndOO fell ~bnve the c1fective MDL and belowlhc effective PQL 

The respOliK belW_ !he CODfirmation colulDIl and the primuy column is >4lJ'N) 

The malYI. was lllIalyzcd for but nor dtltectcd bolow chis concemrarion. For Organic: and Inorganic analytcs the result is Jess !bon the ~e MDL. 1 

Pr .. U1lIptivc avidellCe !hat the ana\yte is not preseII4. Pl ..... see IllIITative for furIbet information. 

FmllJli)ltive evidence lhat lbc analylC is not pmcm. Please see rwrative for !urthcr lnfromatioo. 

Une<nain identif"tcation for gannna spectrosCOpy. 
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OCSummary 

I'lInmwIIe ._-_ .... NOM Sa-I!i! .QUaI QC VDtfI ~11> REC~_ .. AIIbt'-::n;;.cTirD&_ 
HI A iDdicales that spili: recovery limits do no\ apply when sample concentralioD ex-.ls spike cone. by "fBoror of 4 or more. 
A The Relative 1'efcen~ DilfCtellcc (RPD) obtaiDcd from !be sample duplicate (DUP) is evalWllCd agaillsllhc accepIC1lCC criteria wbeo the sampJ.. is pater Iban 

five timmo (S:lQ!be COUIIOCI: mjuired delecUOiI funit (RL). In caseS whe .... ilber !he sample or duplicate value is 1_ than 5X the RL. a controllimil of .t-
!he RL is used 10 ey&llllte !he DUP RSUlL 
For PS. PSD. and SDILT....wu.lhe val_ liMed are \he measured amounts, IlOIfinal~. 

Wberethc malylicaJ method has been pcrfunned under NELAP certification, the analysis has met all of the 
rcquiremenls of the NELAC Sla!Idard unle5S qwlilied on the QC Summary. 
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Method/Anal. Information 
Batch Number: 198983 

RadiocbemIstry Case Narrative 
Sandia National Labs (SNLS) 

Workorder65936 

Procedure: Detennination of Gross Alpha And Gross Non-Volatile Beta in Water 
Analytical Method: EPA 900.0 

SampleID 
65936016 
65936017 
65936018 
65936019 
65936020 
65936021 
65936022 

·65936023 
65936024 
65936025 
65936026 
65936027 
65936028 
65936029 
65936030 
1200294338 
1200294339 
1200294340 
1200294341 
1200294342 

SOP Reference 

C1ientID 
059673-002 
059674-002 
059675-002 
059676-002 
059677-002 
059678-002 
059679-002 
059681-002 
059682-002 
059683-002 
059684-002 
059686-002 
059687-002 
059688-002 
059689-002 
MB for batch 198983 
059673-002(65936016DUP) 
059673-002(65936016MS) 
059673-002(65936016MSD) 
LeS for batch 198983 

Procedure(s) for preparation, analysis and reporting of analytical data are controlled by General Engineering 
Laboratories, Inc. as Standanl Operating Procedure(s) (SOP). The data discussed in this narrative has been analyzed 
in accordance with OL-RAD-A-OOI REV.6. 

Calibration Information: 

Calibration Information 
All initial and continuing calibration requirements have been mel 1be initial calibration was performed on 
June 13, 2002. 

Standards Information 
Standanl solution(s) for these analyses are NIST traceable and used before the expiration date(s). 

Sample Geometry 
All counting sources were prepared in the same geometry as the calibration standards. 

Ouality Control roc) Information: 

Blank Information 
The blank volume is representative of the sample volume(s) in this batch. 

Designated QC 
The following sample(s) was used for QC: 65936016. 

865 



QC IDformadoa " 
Tbc alpha matrix spike and matrix spike duplicate failcd due: 10 the matrix of the sample. The recOveries wa-e 
similar ill results. 

TeclmigIWOlgtlaQI 

Ho1diac TillIe 
All sample procedures for this sample set were performed within the required holding time. 

Preparalion IuformadoJl 
All preparation criteria have been met for these analyIres. 

Sample Re.pnplB.......,. 
None of the samples in this sample set required reprep or reanalysis. 

Grass A1phw'Beta Prepanition Inf.~ 
High hygroscopic sall content in evaporated samples can cause the sample mass to fluctuate due to moislUJ'C 
absOl]ltion. To minimi:te Ibis interfereJlCe. \he salts are converted to oxides by heating the sample under a flame 
until a dull red colcx is obtained. The converSion .0 oxide& stabili2lCs the sample weicht and ensures that proper 
a1phalbeta efficiencies arc assigned for each sample. Volatile radioisotopes of carbon, hydrogen, technetium, 
polonium and cesilllll may be lost dlll'in~ sample heating. especially 10 a dull red .bolaL For this sampllllllt, the 
prepared phlllcbct was counted for beta activity bafon: being flamed. After flaming. lhe planchet was counted for 
alpha activity. This sequence causes the aIpba count run data 10 record over the beta"counl run data in AlphaLims, 
therefore only the alpha COUl1t data win ;IppC8l" 011 the inslrUlllellt runlog. 

NCR Documentation 
No NCR were generated for the preparation or analyais of Ibis sample set. 

Commeatlll 
Where lhe analytical melhod has been performed undef NELAP certification, the analysis bas mel aU of the 
requirements of the NELAC standard lIl'I\ess otherwise noted in the analytical CII.<;Il narrative. 

Ilenew VaHdatioa; 
GEL requires all analytical data to be verified by a qualified data validator. In addition, aU data dcsigDaled for CLP 
or CLP-like packaging will Jcccive a third level validation tIpOIl completion of the data package~ 

'ilia loI1owiDg data valdator verU1ed the iDlormado. presated in dIis case narrative: 

Reviewer: ~ r ~.... _ "" Date: (3 ~'l-dln..-
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~eNCJ\\ IIJ GENERAL ENGINEERING LABORATORIES 

... - IJ 
JikeJing today ~ ne§s Widr /I YisiofIfor IOIM/TOlIl 

~ ~ 
04' c,. 
~ro .. \~ . 

QCSummaa a-tDlllr.s.,t ....... ll,.a 
(ljoat : .... NltiallldLa"katerieo 

MSof75f 
.... htl 

P.O' .... 
~N .... MISIco 

c.- .... M.f"'-* 

w.......-:· "'" ....... ------_.- ..... Q!I!!I oc U!I!! JtU Jlj~--~ p.;. .w.& 

""16 DUP 
4.93 4.9J .,...,.. 0 r0*-2411o) MIA 

JlI4 GIll floW 
IhII:II 191m 

QCJ2II02943» ~\6 OUP 
Alpha 

Beta 

QCl2OO2943C LCS 
Alplil 

JIeQ 

QCI200Z943l8 Nt 
AIpba 

Bola 

QCl200Z94340 69311016 IOoIS 
AIpb& 

Bola 

QC12Oll194MI ~16 loUD 
AIpba 

11m 

HI) 6.3J pCif, 0.2(19 . iOll-·lOt.) 
0""",,, 4I-l.6S +I-2JJS 

TPU: 1.74 2.12 
]7.8 18.6 pCU, 0.182 IU'l'-:!O'IIo, 

I1bCet1: "'-1.73 "*"1.6Z 
TPU: J.87 2.46 

9.89 9-'8 pCi/, <n I1S~·12S'IO) 

UIICOIt: .... J.,U 

TPU: 1.75 
N.8 46.6 pC\I, 1I7 (1S'X-I~) 

UDOCIt: +I-l.~ 
11'IJ: 3.28 

lJ O.onl pC" u-n: +I-O.D682 
IPU: 0.G682 

U o.089S pCifa 
UIIceR: +1-0.123 

11'\1: 0.123 

89.11 S.so . 10.1 pCiI. 73- (l~12S'iI.) 

u-.t +1-1.65 +1-15.0 
TPU: 1.74 J6.6 

362 J7.1 36J pCiI, 96 ("'II\.lm) 
UIICfId:· +1-1.13 +1-22.5 

1PU:. 1.81 26.8 

'1/S 5.$0 72.0 pCilg 6B 
u....a: .'-L6S +1-1$.6 

TPU: 1.74 16.7 
m· 17.8 '175 p::.., 91 
UIICCII: +1-1.73 ~ 

1'PU; 1.17 26.1 
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GENERAL ENGINEERING LABORATORIES 
M~erblg toda.r~ lI,fIh wid! /I W$kmfor Wmom1w. 

9CSUDlI!!8l'l' 

• ~ ... UPDDOt'IridDD -.-,limiIs'udfor spIb_nt DOt COIIIpIIItiI:,.;m CbI soaopko or Ihc ~ Rf[I's 1ft: _lIIIPIicablll wIleR 
!be COIICIIInIiou r.Ds bdDw die dfecIM ~ , 

.. JadioaIeIIIIIIy\II is • ...,.. .......,..Id. 

H 

P 
lJ. 

x 
x 
x 

Tho ~ \lf15 fouo4ia 1III .... 1IIocwe ... offa:Ii •• )4I)L. 
HaIdiIIa IiaIa _ uccedod 

EsIiinIIIICI yaloe ...... ~ ~ fell*- die drecIi .. MOl. ud boIooIw doe dl'ecmefIQL 
Tho RIpOIISC betw-.Ibe ccaIinnaIioo coIaIIIIL MIll .. primacy """""" is ~D 
The ~ w. aaalped b: bat.ol cIoIecIeol below dIis _lnIlioo. Fot Oquio: aad IDorpIic DOIyr.s the I1!$\lIl is ..... dIaD Ibo ..r.cm.. MDL 
lIorradiodlcmicallllllylh die msulI il ..... I11III die Docisiaa l.e¥el 
"-mpIi ................. die aoaIJoo is DOC...-. PIeae _ ........ ill(! for liII1lI« hlfontwic6. 

l'resumpci .. CVIcIeN:e dial die ~ is_....-. I'Ieoae ........ '!li"" "'fu ..... ~ 
llac«Wn idodIlIcIIioofor ..... 'I*1tOICOPY. 

NfA iacIiCIIIeI dial sp'ke recovery 6mhs do_oppIy -. sompIe ~ t'«(eed$ spike cone • ..,. &'-',.,4«_. 
A The lteIaliYe I'tn:ent DiIrOronoe (RP!)) oI>taifte4 ftOftI.1be SIIIIPIo dIIpIicMr: lOOP I is ""ewa! opiast Ibe ~ crileria when Iho 
n. isJNlll"IhIm ~limos(ro!be f:QQII'IICXftqIIimd ~ timitilU.t.ln ..... wbereeidoerdle sample or CbIpIic:a&&-voill .. is 
loss Ibon 5X tho JU.. .. CODtroIIinIiI of.,.. \bO RL is IISIId '" ovo/uaIc 1110 DUP,...,II. 
l'Or}'S. PSD. IIIIlI sou. T tenIts. die 'IlIIII:s lislod .e cbc meatUled 0IIIDCIIlb. I1Q( fu1aI c:ooa:JIIrIIiorIs. 

Whefe.tbo lII4Iy1icaIlIIClIIodhu been performed 1llldetNE1.AJ> cettlficalion, the analysisJw lKtal10(1he 
rcqWmmenI.!I ofrhcNEJ..AC wandard uotess qualified. 00 the QC SlIlIlIIIMl-
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MethodlAnalysis Information 
Batch Number: 198970 

Radioehemistry Case Narrative 
Sandia National Labs (SNLS) 

SDG65936-1 

Procedure; Detennination of Gross Alpha And Gross Non-Volatile Beta in Water 
Analytical Method: . EPA 900.0 

SampleID 
65944012 
1200294292 

.1200294293 
1200294294 
1200294295 
1200294296 

ClientID 
059639-008 
MB for batch 198970 
05954O-OO8(65919003DUP) 
0595~(65919003MS). 

0595~(65919003MSD) 
LCS for batch 198970 

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-RAD-A-OOI REV.6. 

Catibration Information: 

Cabllratlon Information 
All initial and continuing calibration requirements have been mel. The initial calibmtion was performed on October 
11.2001. 

Standards lnIormation . 
Standard 80Iution(s) for these analyses are NIST tmceable and used before the expiration date(s). 

Sample Geometry 
All counting sources were prepared in the same geometry as the calibration standards .. 

OWtllly Control (DC> Informatjon: 

Blaok Information 
The blank volume is representative of the sample volume(s) in this batch. 

Designated QC 
The following sample(s) was used forQC; 65919003. 

QC Information 
All of the QC samples met the required acceptance limits. 

Technkallnfonnation: 

Holding Time 
All sample procedures for this sample set were perfonned within the required holding time. 

Preparation Information 
All preparation criteria have been met for these analyses. 

Sample Re-preplRe-analysis 
Samples 1200294294. 1200294295 and 1200294296 were recounted due to high alpha recovery. 



Crus AlpblBetIIl'repIIntioa bfermatioa 
High hyj:roscopie salt content in evaporated :samples cm1 cause the sample mass to fludut!e clue to moisture 
abscnptica. To DIinimi2e this intcrfemx:e, the .1Is II'C convertcc1to oxides by beating the IWIIple under • flame 
unIiI a dull red color is obtained. The COIJVInioD to 0ItidA stabilizes the sample weiJIht IDd ensur.1hat proper 
a1ph8lbeta effic:icmies are assipd for each SImple. Volatile radioisotopes of carIIoIt, hydfoaen, lechDecium, 
polODiUDllll1d cesium may be lost dIirioa sample ~ especially to a dIIIl rat heat. For this sample set, the 
prepared planchet was oountcd for beta activity before being flamed. After lIamir1&. !he pllnchct was counted for 
alpha activity. Thiuequence CUISCS the alpba COUIJ(tIIII data torccord owrthc bela C4lUDt tIIII data in A1pbaLims, 
therefore only lhe alpha ~ data will appear on tbe iDstr\ImeQI nm1ug. 

Mjg"!!CCNllllrH!lll!tioai 

NCR na-eatatioll 
No NCR. WIn pnerated for !he preparation or anaJyJis of dJis sample sa. 

CO!!mepls 
Where the analytical method has been pcrfonned under NELAP c:a1i&ation. tbo analysis has met at! of the 
n:q1lireme:aJs of the NELAC standard unless oIbcrwise DOled in !he analytical _lIIUl8tive. 

Bsview Velic!!!IiOP; 
GEL rcquu. all analytical data to be verified by a qualified data "alidalor.lD addition, all data designated for eLP 
or CLP-likc packaging will receive a third level validation upon completiOll .. fthe dau. paclcag~ 
The 'oRowing data y.Jldator verified the .... nnatioll pi .... ted .. tills caR II..-rative; 

Rmewer: Llu.D~u., .J)/U.)~ o.te: qlllR/o'J.. 

8S:: 



GENERAL ENGINEERING LABORATORIES 
lrfeetl1!g today;, II«tb willi." viIio# for /DmDrro1II 

Qimt: .... NIIIhaaI ......... 
JIIS.e756 
P'O' ...... 
~N ........ ......... ~ 
""" 

QCSummary 
a-tn.te:S. ..... lC,1Ofl 

.... leIU 

....... ==!::!:= ______ . ,_...J.N ... '* ___ -"'S. ............ ·'-'OaI_L. _ ':$. . _."'*'c..-JlD ............ _m: ..... "''&iL...-'!]t'''' ............ -__ ••• I!!-_---' ... !e!!t....J!J'Ib_& 

.... e:. ..... 
alICIa .' J,.,., 

100 m (0ClhlII!l0) IIOBI 0'lI!0I0201:17 
+I-XI!} "'·31.1 

29.9 3S.s . 
106 109 

"'-J9.9 +l-1D.0 
19.9 lll.O 

9.16 09110/02 07;17 
+1-1.68 

1.92 
42.3 /lCV.I. . 106 {7S'1r-12$'Io} 

+/0"1.31 
1.40 

U 0.03411 pCiIL 09110102 01:17 
.... -o,lJ704 

D.1r1O) 
u 0.0991 

.w-o.11T14 
o.on' 

100 2460 pCi/L 0911010101;11 
+1.:rt!J +/· .. $10 

29.9 473 
106 9:!30 pCiIL llS (1~'1r-1~> 

+1 .. 111.9 +1-'95 
19.9 499 

100 25jQ pCiIL 114 (7S11\--I2S1lo) 
-tl-X1!} +I-4'E1 

29.9 415 
106 8S(iO 

-tl-t9.9 +1-=40 
19!J 489 

NOICS: 
. The QuaIjf,... in Ibis npan ..... detiucl·. foI\ows: 

• ~ Ill' 'l'M'D DOt f<iIbia MUJ""ncr JimiIS.wVar spike _Ill aor aHIIpalible willi die sample crrho cIupIicIIe RPD', ..elIOt applicabllllIhete . 
die concarosicol falls ~ 11m IIl'wc:Iiwo PQL. 

.. :&Idic.""I1111~ iI a --.,...,.,.,.,und 
B The 1IIIOIIyIe'lll1l fOUlld in doo b\ek Uowllm dhcIiYe MIL 
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GENERAL ENGINEERING ~ORATORIIS 
Meeting tod4y~ n«tU wIIA a vUiDII jJr.to//Iom1lM 

QCSummary< 

~~~~.,,~. ________________ ~~ .... __ ~~~~ __ ~~ u.a PH! 
H HaIdID& time _ ""ceedr4 

EIdmaIed YIlIII.1be alJM~ leIIlboYelbe dfoctmMm. ond below lbeelfcclivc PQL 
p 1bc leIpOIIa betwc= dac -c ........... caIama IllllIIIe psiaIIy CIOiam ii >4KD 
U 1bc IIIIIyw _as .... yud fiirblll: _ ~ted 1IeIow Ibis CODCeIIIl'IIIIo. for 0rpnIc IIIdlDarplie IIIIIyIBs tho nnkis lou ulbecttccIM YDL. 

for"-caI-'11!csIbcRSllh is _ ........ Dcc:isiGaLcvol 
X PIesampIiYe.vicIale __ aulyIe is 1IOI)1DA11t. 1'1 __ 1IIOlIIiVe r ... JUnbcrinfctmuioa. 

x l'RsanIpIiq4Vidca<;le _thellllAly!e is lIOl ~ JOt.. _ --ave ftlrfurdler iIIft~ 
X < UDQOrbin IcICDIifieoIioa far gaanaa~. 

NlA indicates !bat IIpike reccwery Iimiu do _1IppIy ....... 1IIIapIo ~ ...... opiIw -. by aCaotar of 4 er ........ 
"nc Rda!M l'aceD1 DilferMce (RPf»obIaiJIcd tmm ~ SIIIIpIe do,.... (OOP) is c\ollllMed.pinsl che ICIlOplMICfcriMria "''''''' II1c 
AmpIIOis..-tbaa five IiInoI (5X}1ht -.:c~deIoI:IioDllml'(IU.). TO\""-'f:S .........,eidIorlbu .... «dlaplicoIe vaIDe is 
less mill SX"'"RL, a comml &mit rL +I-Ihc JtL 1$ ased 10 r:nl_1be DUP_II. 
forPS, PSD,.-I SDlLT n:suIu, \he valUC:i Iiitod _1bB-....d -'IIOtJinal_c-.riOllS. 

Whclc dlc 1IIal)'lical meIhod bas been pcdomIcd 1IIlder NELAP certificatiOn. !he _lysis bas met alI of the 
n:quicemenrs allhe NELAC SIalIdard uulei$quaWledaa tbc QC Summary. 
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(843) SSHl1l • Fax (843) 166-1178 o _ .. II«Jdod ....... 
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Effective Date: 1 Of 09/02 

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in 
effect. The ofl:icial version is located ou the Sandia Restricted Network (SRN), RPLS home page. 

Radiation Protection Sample Diagnostics 

DOCUMENTATION OF CORRECfED RESULTS 

SampJe Infonnation: ~ 7J1~ 

Transcription ~or 0 Analytical Error 

o Other(deSCribe):~ dtca·~ Il.J .!3-/~-1~; 
\ ..t!4MRd. _ -19-~R- . 
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Date: 
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*******************~***************************************************** 

* 
* 

sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

10/15/02 9:55:08 AM 

* 
* • 

****************************************************** ********~*****.*** . . . k · 
• Analyzed by: . O~ '.5 - ~ Reviewed by: 10 * 
*.********.* •• *~~./~*~ •• ~*** •• *****.*.* **JLS1~~*.********* 
Customer : SANDERS (6135) 
Customer Sample 1D 059668-003 
Lab Sample 1D 20118101 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Conunents: 

6501E/1025-SP1-BH1-11-S 
707.300 gram 

8/19/02 9:45:00 AM 
8/26/02 11:25:00 AM 

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 --------- 7.03E-001 
RA-226 1 .. 98E+000 5.21E-001 6 . 49E-001 
PB-214 7.92E-001 1.lSE-00l 5.65E-002 
BI-214 6.77E-001 1.08E-00l S.l1E-002 
PB-210 Not Detected --------- 2.77E+001 

TH-232 8.88E-001 · 4.11E-001 1.81E-001 
RA-228 8.02E-001 1. 50E- 001 1.27E-001 
AC-228 7 . 73E-001 1.488-001 9.75E-002 
TH-228 6.58E-001 4.33E-001 6.648-001 
RA-224 8.38E-001 1.92E-001 9.19E-002 
PB-212 7.87E-001 1.15E-001 3.93E-002 
B1-212 8.03E-001 2.50E-001 2.99E-001 
TL-208 7 . 4SE-001 1. 16E-001 5.41E-002 

U-235 . Not Detected --------- 2.26E-001 
TH-231 Not Detected - -------- 1.09E+001 
PA-231 Not Detected -------- - 1.31E+000 
TH-227 Not Detected --------- 3.S2E-00I 
RA-223 Not Detected --------- 2.6SE-001 
RN-219 Not Detected --------- 3.23E-001 
PB - 211 Not Detected --------- 7.13E-001 
TL-207 Not Detected --------- 1.18E+00I 

AM-241 Not Detected --------- 4.07E-001 
PU-239 Not Detected --------- 4.03E+00:;! 
NP-237 Not Detected --------- 2.16E+000 
PA-233 Not Detected --------- 5.49E-002 
TH:229 Not Detected ---- - ---- 2.29E-001 

• 



AG-108m 
AG-llOm 
BA-133 
BE-7 
CD-1l5 
CE-139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-1S5 
FE-59 
GD-153 
HG-203 
1-131 

R-192 
o 

-52 
MN-54 
MO-99 
NA-22 
NA-24 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
8N-1l3 
SR-85 
TA-182 
TA-183 
TL-201 
Y-88 
ZN-65 
ZR-95 

, 

Report) - Sample ID: : 20118101 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
No,t Detected 
Not'Detected 
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 Detected 
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 

3.43E-002 
2.68E-002 
4.34E-002 
2.26£-001 
5.63£-001 
2.71£-002 
5.73£-002 
2.23£-001 
1.62£-001 
3.00E-002 
2.88£-002 
2.80£-002 
3.10£-002 
2.56£-001 
4.28E-002 
3.00£-002 
8.54£-002 
1. 58E-001 
1. 32E-001 
6.90E-002 
9.80£-002 
3.26£-002 
4.73£-002 
2.75£-002 
2.70£-001 
6.14£-002 
3.19£-002 
1.17E+000 
3.60E-002 
7.00E+00l 
2.76£-001 
1.18£+000 
2.78£-002 
2.50E-001 
2.16E-OOl 
2.77E-002 
7.93E-002 
3.33E-002 
3.45E-002 
1.43E-001 
9.13E-001 
7.60E-001 
2.73£-002 
9.60E-002 
4.76E-002 ' 



Effective Date: 10/09/02 

IMPORT ANT NOTICE: A printed copy of this document may not be the document currently in 
effect. The official version is located on the Sandia Restricted Network (SRN). RPLS home page. 

Radiation Protection Sample Diagnostics 

DOCUMENTATION OF CORRECTED RESULTS 

SampleID(s): 2lJ/I&/03 /tJ51fL m--aJB 
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***********************"************************************************** 
* Sandia National Laboratories 

Radiation Protection Sample Diagnostics Program 
11/12/02 2:24:43 PM 

* 
* 
* 

********************************************************************** 
* . * 
* Analyzed by: fhnl~~t~l'?.:-O'd-- Reviewed by: k/"j.N'Y' * 
******.********~***~I*~************************~~~~'~************ 
Customer : SANDERS (6135) 
Customer Sample ID 059670-003 
Lab Sample ID 20118103 

Sample Description 
sample Quantity 
sample · Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6501W/1026-SP1-BH12.5-S 
653.600 gram 

8/19/02 2:05:00 PM 
8/26/02 2:48:58 PM 

LAB 0 2 
6000 / 6002 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 --------- 7.088-001 
RA-226 1.79E+000 5.268-001 6.878-001 
PB-214 6.898-001 1. 038-001 5.728-002 

1-214 5.898-001 9.708-002 5.08E-002 
-210 Not Detected --------- 2.78E+00l 

-232 7.388-001 3.51E-00l 1. 918-001 
RA-228 7 . 348-001 1.428-001 1.238-001 
AC-228 6.98E-00l 1.428-001 1. 09E-001 
TH-228 8.62E-001 4.04E-001 5.83E-001 
RA-224 8.57E-001 1. 95E-001 7 . 49E-002 
PB-212 7.258-001 1. 01E-001 3.93E-002 
BI-212 6.79E-001 2.90E-001 4.03E-001 
TL-208 6.578-001 1.14E-001 8.05E-002 

U-235 Not Detected --------- 2.208-001 
TH-231 Not Detected .-------- 1.10E+001 
PA-231 Not Detected --------- 1.37E+000 
TH-'227 Not Detected --------- 3.508-001 
RA-223 Not Detected --------- 2.69E-001 
RN-219 Not · Detected --------- 3.37E-001 
PB-211 Not Detected --------- 7.70E-'001 
TL-207 Not Detected --------- 1.278+001 

AM-241 Not Detected --------- 4.24E-001 
PU-239 Not Detected --------- 3.96E+002 
NP-237 Not Detected --------- 2 . 19E+00O 
PA-233 Not Detected ----- ---- 5.548-002 
TH-229 Not Detected --------- 2.34E-001 



[Summary 

~·clide 
~ame . 
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AG-108m 
AG-llOm 
BA-133 
BE-7 
CD-115 
CE-139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-152 
EU-154 
EU-1s5 
FE-59 
GD-153 
HG-203 
1-131 
1R-192 

40 
52 

MN-54 
MO-99 
NA-22 
NA-24 
ND-147 
N1-57 
RU-103 
RU-i06 
SB-122 
SB-124 
SB-125 
SN-1l3 
SR-85 
TA-182 
TA-183 
TL-201 
Y-88 
ZN-65 
ZR-95 

Report] - Sample ID: : 20118103 

Activity 
(pCijgram ) 

Not Detected 
·Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.81E+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 

2.4SE+OOO 

MDA 
(pCi/gram 

3.35E-002 
2.72E-002 
4.44E-002 
2.58E-001 
5.62E-00l 
2.87E-002 
5.S1E-002 
2.25E-001 
1. 63E-00l 
2.87E-002 
2.90E-002 
3.10E-002 
3.35E-002 
2.55E-001 
4.21E-002 
3.01E-002 
8.66E-002 
1.S4E-001 
1.29E-001 
7.16E-002 
9.768-002 
3.26E-002 
4.92E-002 
2.73E-002 
2.70E-00l 
7.01E-002 . 
3.29E-002 
1.18E+000 
3.73E-002 
6.87E+001 
2.64E-001 
1. 208+000 
2.91E-002 
2.68E-001 
2.15E-001 
2.92E-002 
7.90E-002 
3.69E-002 
3.4SE-002 
1. 52E-001 
9.46E-001 
7.68E-001 
2.70E-002 
9.7sE-002 
5.34E-002 
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************************************************************************* 

* Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

B/26/02 1:05:15 PM 

* 
* 
* 

************************************************************************ 

* Analyzed by: I~ g 27/01-- Reviewed by:' ,J..- * * TI .• ~ I ~ . * 
********************** *~***********************.~~ .~~************* 
Customer : SANDERS (6135) 
Customer. Sample ID 059668-003 
Lab Sample ID 20118101 

sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6501E/l025-SP1-BH1-11-S 
707.300 gram 

8/19/92 9:45:00 AM 
8/26/02 1l~25:00 AM 

LAB 02 
6000 / 6003 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Accivity 2-sigrna MDA 
Name (pCi/gram Error (pCi/gram ) 

------- ----------- ---------- -----------
U-2.38 Not Detected ------ ... _- 7.038-001 
RA-226 1.99E+000 5.23E-OOl 6.52E-001 
PB-214 1.96E-OOl 1.lSE-001 S.68E-002 
BI-214 6.aOE-OOl 1. 098-001 S.14E-002 
PB-210 Not Detected --------- 3.78E+001 

TH-232 B.B8E-OOl 4.118-001 1. 81E-00l 
RA-22B B.02E-001 1. 50E-00l 1.278-001 
AC-228 1.73E-00l 1. 488-001 9.7SE-002 
TH-228 2.46E+OOl 1.628+001 2.498+001 
RA-224 3.14E+OOl 7.1811:+000 3.44E+000 
PB-212 2.95E+OOl 4.31E+00O 1.47E+OOO 

. B1-212 3. 01E+OOl . 9 . 36E+000 1.12E+00l 
TL-20a 2.798+001 4 . 33E+000 2.03E+000 

U-23S Not De·tected --------- 2.26E-001 
TH-231 Not Detected --------- 1.09E+00l 
P1\-231 Not Detected --------- 1.318+000 
TH-22'7 Not Detected · --------- 4.86E-001 
RA-223 Not Detected --------- 1.00E+026 
RN~219 Not Detected ----~---- 4.4SE-001 
P8-211 Not Detected · --------- 9.838-0Q1 
TL-207 Not Detected --------- · 1.63E+OOl 

AM-241 Not Detected --------- 4.13E-001 
PU-239 Not Detected --------- 4.03E;.002 
NP-237 . Not Detected --------- 2.16E+000 
PA-233 Not Detected --------- 5.49E-002 
TH-229 Not Detected --------- 2.29E-OOl 



[Summary Report] - Sample ID: : 20118101 

•

uclide 
Name 

-------
AG-10Bm 
AG-llOm 
BA-l33 
BE-7 
CD-115 
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 
I-131 
IR-192 

40 
-52 

MN-54 
MO-99 
NA-22 
NA-24 
ND-147 
NI-57 
RU-I03 
RU-106 
SB-122 
SB-124 
SB-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 

1.72E+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 

2.32E+OOO 

MDA 
(pCi/gram 

3.62E-002 
6.76E+002 
8.39E-002 
1 . 00E+026 
1.00E+026 
2.63E+006 
1.00E+026 
1.61E+003 
2.07E-001 
5.41E+012 
3.19E+002 
8 . 89E+013 
1.15E- 00l 
1.00E+026 
1.238+000 
3.77E-002 
1.428-001 
3.54E-00l 
5.78E-00I 
1.00E+026 
3.48E+003 
1.00E+026 
1.00E+026 
2.14E+013 
2.70E-001 
1.00E+026 
1.06E+002 
1.00E+026 
5.16E-00l 
1.008+026 
1.008+026 
1.008+026 
1.00E+026 
2.408+002 
1.00E+026 
5 . 06E+016 
1.00E+000 
1.198+008 
3.82E+015 
5.10E+008 
1.008+026 
1.00E+026 
5.56E+008 
3.09E+003 
7.088+015 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 

•

* 8/27/02 B :48: 31 AM * 
****.***********************************~************* ****************** 

* * 
* Analyzed by: ~'uI,OIL.YQ....; ~fZ:TI02.. Reviewed by: Jt aL;,J~/-, * 
***************~~*~*************************~*q~************ 
Customer SANDERS (6135) 
Customer Sample ID 059669-003/ 
Lab Sample ID 20118102 -

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6S01E/1025-SPl-BHl-16-S ...
Sl1. 500 gram""-

8/19/02 10:25:00 AM
S/26/02 1:06:59 PM

LAB 02 
6000 I 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 --------- 5.96E-OOl 
RA-226 1.49E+000 4.30E-001 S.58E-001 
PB-214 5.S7E-001 8.76E-002 4.85E-002 
BI-214 5.2SE-00l B.57E-002 4.30E-002 

• PB-210 Not Detected --------- 2.30E+00l 

TH-232 5.34E-OOl · 2.60E-001 1.62E-00l 
RA-228 5.74E-00l 1.14E-001 1. OSE-OOl 
AC-228 S.44E-001 1.13E-001 9.218-002 
TH-228 7.27E-OOl 3.94E-00l 5.90E-001 
RA-224 6.93E-00l 1.57E-001 5.B9E-002 
PB-212 5.95E-00l 8.79E-002 3.45E-002 
BI-212 5.96E-00l 2.4SE-00l 3.37E-00l 
TL-208 5.15E-001 8.82E-002 5.B1E-002 

U-23S Not Detected ---_ ... ---- 1. B9E-001 
TH-231 Not Detected --------- 9.21E+OOO 
PA-231 Not Detected --------- 1.12E+00O 
TH-227 Not Detected --------- 2 . . 9lE-001 
RA-223 Not Detected ------:-- .... 2.19E-001 
RN-219 ·Not Detected --------- 2.94E-001 
PB-211 Not Detected --------- 6.74E-001 
TL-207 Not Detected --------- 1.11E+001 

AM-241 Not Detected --------- 3.49E-001 
PU-239 Not Detected --------- 3.40E+002 
NP-237 Not Detected --------- 1.B4E+OOO 
PA-233 Not Detected --------- 4.S2E-002 
TH-229 Not Detected --- - ----- 1.97E-00l 

• 



[Summary Report] - Sample ID: : 20118102 

elide 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-11S 
CE-139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 · 
CO-58 
CO-60 

. CR-S1 
CS-134 
CS-137 
EU-152 
EU-154 
EU-1S5 
FE-59 
GD-153 
HG-203 
1-131 
IR-192 eK- 40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 

. ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-l13 
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 

1.67E+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 · 

2.24E+000 

MDA 
(pCi/gram 

2.85E-002 
2.25E-002 
3.78E-002 
2.12E-001 
4.60E-001 
2.43E-002 
4.80E-002 
1. 95E-001 
1.40E-001 
2.84E-002 
2.45E-002 
2.66E-002 
2.91E-002 
2.09E-001 
3.53E-002 
2.48E-002 
7.27E- 002 
1.31E-001 
1.11E-001 

· 6.09E-002 
8.09E-002 
2.80E-002 
4.17E-002 
2:27E-002 
2 . 40E-001 
6.18E-002 
2.61E-002 
1.03E+000 
3.29E-002 
6.78E+001 
2.31E-001 
1.03E+000 
2.39E-002 
2.20E-001 
1. 84E-001 
2.36E-002 

. 6.45E-002 
3.04E-002 
2.86E-002 
1.31E-001 
7.88E-001 
6.70E-00l 
2 .• 18E-002 
8.s1E-002 
4.50E-002 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 

• 

8/26/02 4:29:13 PM * 
****~************w*~**.****~************~**********.** **.****************: 

* Analyz~d by: L.wnt,\(1.>-I., H~1-lD"Z.- Reviewed by: ~B~')-: . * 
***************;~~;~~****.*************~*****~*~~************** 
Customer SANDERS (6135) 
Customer Sample ID 059670-003 
Lab Sample ID 20118103 

Sample Description 
Sample Quantity 

. : 6S01W/1026-SP1-BH12.5-S 
653.600 gram 

Sample Date/Time . . 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

8/19/92 2:05:00 PM 
8/26/02 2:48:58 PM 

LAB 0 2 
6000 / 600·2 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 --------- 7.0SE-OOI 
RA-226 1.80E+00O 5.29E-OOI 6.90E-OOI 
P8-214 6.92E-00I 1. 04E-Ooi 5.74E-002 
81-214 5.9lE-00l 9.74E-002 5.10E-002 

• PB-210 Not Detected --------- 3.79E+OO1 

TH-232 7.38E-OOl · 3.S1E-OOI 1. 9lE-OOl 
RA-228 7.34E-OOI 1.42E-OOl 1.23E-OOI 
AC-228 6.9BE-OOI 1.42E-001 1.09E-OOI 
TH-228 3.23E+OOl 1.51E+OOI 2.1SE+OOI 
RA-224 3.21E+OOl 7.30E+OOO 2.80E+000 
PB-212 2.72E+00I 4.01E+OOO 1.47E+OOO 
8I-212 2.54E+OOI 1. 09E+OOl 1.51E+OOl 
TL-208 2;46E+OO1 4.27E+00O 3.01E+OOO 

U-235 Not Detected --------- 2.20E-00l 
TH-231 Not Detected --------- 1.10E+OOl 

. PA-231 Not Detected --------- 1.37E+OOO 
TH-227 Not Detected --------- 4.83E-OOl 
RA-223 Not Detected --------- 1.OOE+026 
RN-219 Not Detected --------- 4.65E-OOl 
PB-211 Not Detected -------_ ... 1.06E+OOO 
TL-207 Not Detected --------- 1.7SE+OOl 

AM-241 Not Detected ---- ----- 4.30E-OOl 
PU-239 Not Detected --------- 3.96E+OO2 
NP-237 Not Detected --------- 2.19E+00O 
PA-233 Not Detected --------- 5.S4E-002 
TH-229 Not Detected --------- 2.34E-OOl 

• 



[Summary Report] - Sample ID: : 20118103 

•

NUClide 
Name 

-------

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-5I 
CS-134 
CS-137 
EU-.lS2 
EU-1S4 
EU-lS5 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 e K- 40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
ND-147 
NI-57 
RU-I03 
RU-106 
SB-122 
SB-124 
SB-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 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.81E+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 

2.45E+000 

MDA 
(pCi/gram 

3.53E-002 
6.86E+002 
8.58E-002 
1.00E+026 
1.00E+026 
2.79E+006 
1.00E+026 
1.62E+003 
2.08E-001 
5.16E+012 
3.22E+002 
9.84E+013 
1.25E-001 
1.00E+026 
1.21E+000 
3.79E-002 
1.44E-001 
3.45E-001 
5.65E-00I 
1.00E+026 
3.46E+003 
1.00E+026 
1.00E+026 
2.12E+013 
2.70E-001 
1. 00E+026 
1.10E+002 
1.00E+026 
5.35E-00I 
1.00E+026 
1.00E+026 
1.00E+026 
1.00E+026 
2.58E+002 
1.00E+026 
5.33E+016 
1. OOE+OOO 
1.32E+008 
3.82E+015 
5.42E+00a 
1.00E+026 
1.00E+026 
5.50E+008 
3.14E+003 
7.94E+015 



***************************************~************** ******************* 

* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 

8/27/02 8:44:47 AM * 
******************************************w**************************** 

* Analyzed by: ~~th ~ 8J2?-/OZ Reviewed by : tk-a.h-0;..,-· : 
*******************~~~~**************************~*~~1,!*********** 
Customer . : SANDERS (6135) 
Customer Sample ID OS9671-003-
Lab Sample ID 20118104/ 

Sample Description 
Sample Quantity 
Sample Date/Time 

-Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6S01W/1026-SPl-BHl-17-S ..-
740.800 gram-

8/19/02 2: 55: 00 PM ..... 
8/26/02 4: 30: 56 PM ..... 

LAB 0 2 
6000 / 6002 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 --------- 6.24E-001 
RA-226 1.2BE+000 4 . 09E-001 S.47E-001 
PB-214 6.24E-001 9.37E-002 5.29E-002 
BI-214 S.32E-001 B.B4E-002 5.03E-002 
PB-210 Not Detected - - ------- 2.34E+001 

TH-232 6.11E-001 2.93E-001 l.66E-00l 
RA-228 S.87E-001 1.20E-OOI l.19E-DDl 
AC-228 5.90E-001 1. 22E-00l 9.65E-002 
TH-228 5.70E-001 3.7SE-00l 5.80E-00l 
RA-224 6.68E-001 1.59E-001 8.04E-002 
PB-212 5.77E-OOl 8 . 60E-002 3.SBE-002 
BI - 212 4.80E-OOI 2.S1E-00l 3.67E-001 
TL-20B 4.B4E-OOI 9.13E-002 7.7SE-002 

U-235 Not Detected --------- 2.01E-OOI 
TH-231 Not Detected -- --- - --- 9.B6E+OOO 
PA-231 Not Detected --------- 1.23E+OOO 
TH-227 Not Detected .... _------- 3.01E-OOl 
RA-223 Not Detected --------- 2.31E-OOl 
RN-219 Not Detected --------- 3.03E-001 
PB-211 Not Detected --------- 6.90E-OOl 
TL-207 Not Detected --------- 1. 09E+OOl 

AM-241 Not Detected --------- 3.72E-OOl 
PU-239 Not Detected --- - ----- 3.57E+OO2 
NP-237 Not Detected ------- - - L96E+OOO 
PA-233 Not Detected --------- 4.91E-002 
TH-229 Not Detected ----.-- - -- 2 . 09E-001 

• 
.- ...... __ .. _--



[Summary Report] - Sample ID: : 20118104 

"-

UClide 
Name 

-------
AG - 108m 
AG-llOm 
BA-l33 
BE-7 
CD-ll5 
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-1S4 
EU-1SS 
FE-59 
GD-1S3 
HG-203 
1-131 
IR-192 

.:

40 
-52 

MN-S4 
MO-99 
NA-22 
NA-24 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-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 

1.92E+001 
Not Detected 
Not Detected 
Not Detected 
Not Det.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 
Not Detected 

2-sigma 
Error 

2.57E+OOO 

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

MDA 
(pCi!gram 

3.10E-002 
2.45E-002 
3.958-002 
2.0.98-001 
4.908-001 
2.548-002 
5.058-002 
2.02E-001 
1.48E-001 
2.878-002 
2.67E-002 
2.72E-002 
3.088-002 
2.34E-001 · 
3.81E-002 
2.548-002 
7.828-002 
1.43E-001 
1.148-001 
6.74E-002 
a.BOE-002 
2.92E-002 
4.36E-002 
2.47E-.002 
2.738-001 
6.22E-002 
2.83E-002 
1.15E+000 
3.378-002 
7.008+001 
2.49E-001 
1.14E+000 
2.45E-002 
2.35E-001 
1.95E-001 
2.45E-002 
7.18E-002 
3.23E-002 
3.01E-002 
1.33E-001 
8.35E-001 
6.B4E-00l 
2.14E;'002 
S.91E-002 
4.75E-002 



****************************************************** **************~**** 

* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 

• 

8/27/02 8:53:47 AM * 
**********************************~******************* ****************** 

: Analyzed by: ~~J1 ~ 8JZ?)C5Z- Reviewed by: l!:-~/")-1i07/ :. 
**·*··*************~~·**S*************************~¥~~**************** 
Customer : SANDERS (6135) . . 
Customer Sample 1D 059673-003-
Lab Sample 1D 20118105./ 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6505/1084-DF1-BHl-3-S r 

700.100 gram./ 
8/20/02 8:<,10:00 AM' 
8/26/02 6:12:55 PM~ 

LAB 0 2 
6000 / 6002 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 --------- 6.25E-OOI 
RA-226 9.49E-OOI 4.46E-00l 6.S8E-OOI 
PB-214 S.37E-00l B.SOE-002 5.68E-002 
BI:..214 4.93E-00l 8.31E-002 4.72E-002 

• PB-210 Not Detected --------- 2.41E+00l 

TH-232 4.B8E-001 2.46B-OOI 1. 79E-OOl 
RA-228 4.83E-OOI 1.07B-001 1.16B-001 
AC-22B 5.70B-001 1. 20E-00l 9.63E-002 
TH-22B 7.86E-OOl 4.07E-00l 6.03E-001 
RA-224 6 ABE-OOl 1 . .57E-00l 8 .11E- 002 
PB-212 S.73E-OOl 8.59E-002 3.84E-002 
BI-212 S.67E-OOl 2.70E-00l 3.86E-001 
TL-208 5.30E-OOl 9.20E-002 5.96E-002 

U-23S Not Detected --------- 1. 98E-001 
TH-231 Not Detected --------- 9.50E+OOD 
PA-231 Not Detected --------- 1.23E+OOO 
TH-227 Not Detected --------- 3.10E-001 
RA-223 Not Detected --------- 2.17E-00I 
RN-219 Not Detected --------- 3.1BE-OOl 
PB-211 Not Detected --------- 6.91E-001 
TL-207 Not Detected -------- .... 1. 03E+001 

AM-241 Not Detected --------- 3.5SE-00l 
PU-239 Not Detected --------- 3.70E+002 
NP-237 Not Detected --------- 1.99E+000 
PA-233 Not Detected --------- 4.79E-002 
TH-229 Not Detected --------- 2.02E-OOl 

• 



[Summary Report] - Sample 1D : : 20118105 

•

Nuclide 
Name 

-------
AG-108m 
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-lS4 
EU- 1SS 
FE-59 
GD-153 
HG-203 
1-131 
IR-192 

eK- 40 
MN-52 
MN-S4 
MO-99 
NA-22 
NA-24 
ND-147 
NI-S7 
RU-I03 
RU-I06 
SB-122 
SB-124 
SB-125 
SN-113 
SR- 85 
TA-182 
TA-183 . 
TL-201 
Y-B8 
ZN-6S 
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 

1.48E+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 

2.02E+000 

MDA 
(pCi/gram 

3.19E-002 
2.40E-002 
3 . 91E-002 
2.11E-001 
3. 95E-001. . 
2.44E-002 
4.88E-002 
2.00E-001 
1.44E-001 
2.92E-002 
2.59E-002 
2.64E-002 
2.95E-002 
2.29E-001 
3.75E-002 
2.65E-002 
7.72E-002 
1.47E- 001 
1.19E-00l 
6.65E-002 
8.70E-002 
2.83E-002 
3.96E-002 
2.42E-002 
2.81E-OOl 
5.67E-002 
2.83E-002 
9.05E-001 
3.44E-002 
3.47E+001 
2.34E-001 
8.19E-001 · 
2.40E-002 
2.16E-00l 
1.65E-00l 
2.56E-002 
7.09E-002 
3.05E-002 
3.25E,:, 002 
1.28E-001 
7 . 28E-00l 
5.86E-OOl 
2 . 12E- 002 
8.74E-002 
4.70E-002 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 

• 

8/27/02 8:59:55 AM ' . * 
************************************************************************ 

: Analyzed by: SeJ.J.enL ~ g/2-9jO'Z- Reviewed by: JJ-.a/.-.~7_ . : . 
******************~~~~************************~~~*********** 
Customer SANDERS (6135) 
Customer Sample ID 059674-003 
Lab Sample ID : 20118106 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time ' 

Comments: 

6505/1084-DF1-BH1-B-S 
707.500 gram 

8/20/02 8:55:00 AM 
8/26/02 7:54:53 PM 

LAB02 
6000 / 6002 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 ------ - -- 6.54E-001 
RA-226 1.40E+000 4.84E-001 6.70E-001 
PB-214 6.43E-001 9.67E-002 5.438-002 
BI-214 5.55E-001 9.18E-002 5.048-0p2 
PB-210 Not Detected --------- 2 . 578+001 

TH-232 6.61.E-001 3.1.9E-001 1.918-001. 
RA-22B 7.61E-001 1..44E-001 1. 30E-00l 
AC-22B 6.93E-001 1.35E-00l 9.22E-002 
TH-228 4.87E-001 4.25E-001 6.69E-00l 
RA-224 8.26E-001 1. 85E-001 6.18E-002 
PB-212 7.00E-001 1.03E-001 3.73E-002 
B1-212 9.62E-001 2.77E-001 3.22E-001 
TL-208 6.11E-001 1.06E-00I 7.69E-002 

U-23S Not Detected --------- 2.07E-001 
TH-231 Not Detected --------- 1.00E+001 
PA-231 Not Detected --------- 1.22E+00O 
TH-227 Not De·tected --------- 3.26E-00l 
RA-223 Not Detected --------- 2.31E-001 
RN-219 Not Detected -------..-- 3.09E-00l 
PB-211 Not Detected -------- - 6.94E-001 
TL-207 Not Detected --------- 1.13E+001 

AM-241 Not Detected ---_ .... _--- 3.84E-001 
PU-239 Not Detected ------ - -- 3.80E+002 
NP-237 Not Detected -------- - 2.05E+00O 
PA-233 Not Detected --------- 4.99E-002 
TH-229 Not Detected --------- 2 . . 1.8E-OOI 



[Summary Report] - Sample ID: : 20118106 

•

NUClide 
Name 

-------
AG-I08m 
AG-llOm 
BA-133 
BE-7 
CD-ll5 
CE-139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
C8-134 
C8-137 
EU-152 
EU-1S4 
ED-1SS 
FE-59 
GD-153 
HG-203 
I-131 
IR-l92 

e K- 40 
MN-52 
MN-S4 
MO-99 
NA-22 
NA-24 
ND-147 
NI-S7 
RU-103 
RD-106 
8B-122 
8B-124 
8B-125 
SN-1l3 
SR-85 
TA-182 
TA-183 
TL-201 
Y-88 
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 
Nbt Detected 
Not Detected 
Not.Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.S2E+00l 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
-Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Nbt Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.06E+000 

MDA 
(pCi/gram 

3.26E-002 
2.41E-002 
4 .13E- 002 
2.24E-001 
4.41E-001 
2.62E-002 
S.12E-002 
2.09E-001 
1.S2E-00l 
2.77E-002 
2.69E-002 
2.87E-002 
3.18E-002 
2.37E-001-
3.93E-00.2 
2.68E-00.2 
8.06E-002 
1.S0E-OOl 
1.24E-00l 
6.44E-002 

-9.01E-002 
2.99E-002 
4.36E-002 
2.49E-00.2 
2.S6E-OOl 
S.49E-002 
2.98E-002 
9.64E-001 
3.47E-002 
3.S7E+00l 
2.34E-001 
8.39E-001 
2.60E-002 
2.20E-001 
1.708-001 
2.41E-002 
7.2SE-002 
3.34E-002 
3.21E-002 
1.36E-001 
7.95E-001 
6.21E-001 
2.00E-002 
9.1SE-002 
5.06E-002 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 

• 

8/27/02 9:04:09 AM * 
*********************************************************************** 

: Analyzed by: ~",,,,,O.u. r~_ 31'2-:=1-/07- Reviewed bY:ftJ.~~ : 
**************;:::~~~~*Q*****************.******* **if***************** 
Customer . : SANDERS (6135) 
Customer Sample ID059675-003 
Lab Sample ID 20118107 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6505/1084-DF1-BH2-3-DU 
613.500 gram 

8/20/02 9:45:00 AM 
8/26/02 9:36:51 PM 

LAB 0 2 
6000 1 6002 seconds 

U-23S/Ra-226 peaks not resolved. 8ither isotope may be overestimated. 
******.***********************-*******************************************. 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pei/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 7.188-001 
RA-226 1.47E+000 5.298-001 7.378-001 
PB-214 6.91E-00l 1.058-001 6.03E-002 
BI-214 6.348-001 1. 058-001 5.69E-002 
PB-210 Not Detected --------- 2.74E+00l 

TH-232 7.19E-00l -3.47E-001 2.068-001 
RA-228 8.08E-00l 1.53E-00l 1.17E-00l 
AC-228 6.38E-001 1.36E-001 1.14E-00l 
TH-228 8.81E-001 4.018-001 5.73E-00l 
RA-224 8.53E-00l 2.00E-OOl 1.02E-001 
PB-212 7.80E-001 1.15E-QOi 4.02E-002 
BI-212 7.27E-00l 2.598-001 3.27E-00l 
TL-208 6.71E-001 l.168- 001 7.87E-002 

U-235 Not Detected --------- 2.28E-001 
TH-231 Not Detected --------- 1.12E+001 
PA-231 Not Detected --------- 1.428+000 
TH-227 Not Detected --------- 3.658-001 
RA-223 Not Detected --------- 2.518-001 
RN-219 Not Detected --------- 3.658-001 
PB-21l Not Detected --------- 8.59E-OOl 
TL-207 Not Detected --------- 1.21E+00l 

AM-241 Not Detected -_ ... ------ 4.23E-00l 
PU-239 Not Detected --------- 4.17E+002 
NP-237 Not Detected --------- 2.24E+00O 
PA-233 Not Detected --------- 5.638-002 
TH-229 Not Detected --------- 2.34E-OOl 

• 



[Summary Report] - Sample ID: : 20118107 

• 

Nuclide 
Name 

-------
AG-108m 
AG-llOm 
BA-133 
BE-7 
CD-1l5 
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-1S3 
HG-203 
1-131 
IR-192 

e 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-113 
SR-85 
TA-182 
TA-183 
TL-201 
Y-88 
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 

1.63E+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 

2.23E+000 

MDA 
(pCi/gram 

3.57E-002 
2.63E-002 
4.64E-002 
2.478-001 
4.938-001 
2.83E-002 
5.65E-002 
2.278-001 
1. 67E-001 
3.17E-002 
3.028-002 
3.108-002 
3.508-002 
2.56E-001 
4.58E-002 
2.98E-002 
8.968-002 
1.648-001 
l'.368-001 
7.61E-002 
9.58E-002 
3.29E-002 
4.63E-002 
2.80E-002 
3.·06E-001 
6.408-002 
2.30E-002 
1.13E+000 
3.93E-002 
4.148+001 

.2.678-001 
9.95E-001 
3.04E-002 
2.648-001 
2.00E-001 
2.88E-002 
8.09E-002 
3.61E-002 
3.69E-002 
1.44E-001 
8.79E-001 
6.77E-001 
2.67E-002 
9.67E-002 
5.37E-002 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 
* 8/27/02 9:08:15 AM * 

• * * *** * * * ~,* ** * * * * ** * * * *** * * * '* ** *** '* ** * * ** '* ** * ** *** **** * * **** '* * ** **** * *** * 
* . * 
* Analyzed by: It.ut,,Q,L ta.... tlZ.1f07... Reviewed by: li-11f/...~~/ * 
***************;;~~;~**~***********************~~/~f************** 
Customer SANDERS (6135) 
Customer Sample ID 059676-003 ..-
Lab Sample ID 20118108 -

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6505/1084-DFI-BH2-3-S ~ 
563.900 gram-

8/20/02 9:45:00 AM-
8/2 6/02 11 : 18 : 4 9 PM ...... 

LAB02 
6000 / 6002 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 --------- 7.47E-001 
RA-226 1.80E+000 5.74E-001 7.71E-001 
PB-214 7.27E-001 1.138-001 7.19E-002 
BI-214 6.378-001 1.07E-001 6.06E-002 

ePB-210 Not Detected --------- 2.98E+001 

TH-232 7.348-001 3.53E-001 2.05E-001 
RA-228 7.248-001 1.46E-00l 1.238-001 
AC-228 Not Detected --------- 2.01E-001 
TH-228 6.82E-001 3.94E-001 5.87E-001 
RA-224 8.968-001 2.07E-001 7.52E-002 
PB-212 7.248-001 1.08E-001 4.23E-002 
BI-212 6.928-001 2.81E-001 3.76E-001 
TL-208 6.06E-00l 1.128-001 8.89E-002 

U-235 Not Detected --------- 2.43E-001 
TH-231 Not Detected --------- 1.19E+00l 
PA-231 Not Detected --------- 1. 508+000 
TH-227 Not Detected --------- 3.78E-001 
RA-223 Not Detected --------- 2.75E-001 
RN-219 Not Detected --------- 3.91E-00l 
PB-211 Not Detected --------- 8.80E-001 
TL-207 Not Detected --------- 1.27E+001 

AM-241 Not Detected --------- 4.428-001 
PU-239 Not Detected --------- 4.37E+002 
NP-237 Not Detect.ed --------- 2.~lE+00O 
PA-233 Not Detected --------- 5.89E-002 
TH-229 Not Detected --------- 2.558-001 

• 



• 

• 

• 

[summary Report] - Sample ID: : 20118108 

Nuclide 
Name 

AG-I0BTri 
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-Sl 
CS-134 
CS-137 
EU-1S2 
EU-IS4 
EU-ISS 
FE-59 
GD-1S3 
HG-203 
1-131 
IR-192 
K-40 
MN-52 
MN-S4 
MO-99 
NA-22 
NA-24 
ND-147 
NI-S7 
RU-103 
RU-I06 
88-122 
8B-124 
8B-125 
SN-1l3 
SR-85 
TA-IB2 
TA-183 
TL-201 
Y-88 
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 Det:ected 
Not Detected 

1.64E+001 
Not Detected 
Not Detected
Not Detected 
Not :Jetected 
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-sigma 
Error 

2.25E+000 

MDA 
(pCi/gram 

3.79E-002 
3.028-002 
4.99E-'-002 
2.64E-00I 
5.11E-001 
2.92E-002 
6.05E-00.2 
2.438-001 
1.768-001 
3.47E-002 
3.14E-002 
3.37E-002 
3.64E-002 
2.B6E-OOI 
4.71E-002 
3.18E-002 
9.40E-002 
1.7SE-00l 
1.3SE-001 
8.19E-002 
1.03E-00l 
3.55E-002 
5.04E-002 
2.94E-002 
3.28E-OOl 
6.53E-002 
3.478-002 
1.20E ... OOO 
4.04E-002 
4.7SE+OOl 
2.BIE-001 
1.17E+000 
3.02E-002 
2.76E-001 
2.l2E-OD1 
2.99E-002 
8.63:8-002 
4.03:8-002 
3.97E-002 
1. 60E-001 
9.28E-001 
7.3SE-00l 
2.33E-002 
1.0SE-00l 
5.71E-002 



***********************~************************************************* 
* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

B/27/02 9:17:33 AM 

* 
* 
* 

****************************************~************* ****************** 

* Analyzed by: 11u'-l'J}M'~" f/2'1-/0,-- Reviewed by; Ji-a./...""!--;- : 
*****************~;8~*************************~4~************* 
Customer .: SANDERS (6135) ,/ 
Customer Sample ID 059677-003~ 
Lab Sample ID 20118109 ~ 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

650S/1084-DFI-BH2-B-S ~ 
636. BOO gram";-

8/20/02 10:00:00 AM-
8/27/02 1:00:S5 AM / 

LAB 0 2 
6000 / 6002 seconds 

U-235/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 --------- 7.ISE~OOl 
RA-226 1.33E+OOO S .11E-ODI 7.2SE-OOl 
PB-214 7.49E-001 l.llE-ODI 6.04E-OD2 
BI-214 6.6SE-00I 1. DBE-DOI S.31E-002 

ePB-2ID Not Detected --------- 2.84E+OOI 

TH-232 7.S7E-001 .3.62E-ODI 2.06E-OOI 
RA-228 7.43E-OOI 1.46E-OOI 1.36E-ODI 
AC-22B 7.4BE-OOl 1.47E-OOl 1.03E-DOl 
TH-228 9.2BE-OOl 4.67E-OOl 6.89E-DOI 
RA-224 7.BIE-OOl I.B7E-OOI 1.02E-00l 
PB-212 7.82E-OOl 1.1SE-OOI 4.23E-002 
BI-212 B.llE-OOl 2.77E-OOl 3.4BE-OOI 
TL-208 6.B4E-OOl 1.1BE-OOl B.2IE-002 

U-235 1. OlE-OOl 1. 82E-OOI 2.32E-OOI 
TH-231 Not Detected --_ .... _---- 1.13E+OOl 
PA-231 Not Detected --------- 1.33E+OOO 
TH-227 Not Detected --------- 3.63E-OOl 
RA-223 Not Detected --------- 2.60E-OOl 
RN-219 Not Detected --------- 3.63E-OOl 
PB-211 Not Detected --------- 7.99E-OOl 
TL-207 Not Detected --------- 1.29E+OOl 

AM-241 Not Detected --------- 4.1BE-OOl 
PU-239 Not Detected --------- 4.17E+OO2 
NP-237 Not Detected --------- 2.23E+OOO 
PA-233 Not Detected --------- 5.4GE-002 
TH-229 Not Detected --------- 2.36E-OOl 

• 



[Summary Report] - Sample ID: : 20118109 

•

Nuclide 
Name 

-------
AG-10Bm 
AG-llOm 
BA-133 
EE-7 
CD-l15 
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 
I-131 
IR-192 

e K- 40 
MN-52 
MN-54 
MO-99 

• 

NA-22 
NA-24 
ND-147 
NI-57 
RU-103 
RU-I06 
S8-122 
S8-124 
S8-125 
SN-1l3 
SR-B5 
TA-182 
TA-183 
TL-201 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi!gralll ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.83E+00l 
·Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.47E+000 

MDA 
(pCi!gram 

3.67E-002 
2.96E-002 
4.62E-002 
2.43E-00l 
5.18E-00l 
2.91E-002 
5.78E-002 
2.27E-00l 
1.64E-00l 
3.23E-002 
3.04E-002 
3.21E-002 
3.46E-002 
2.49E-00l 
4.55E-002 
3.02E-002 
9.06E-002 
1.69E-00l 
1.37E-00l 
7.44E-002 
9.67E-002 
3.24E-002 
5.08E-002 
2.65E-002 
2.86E-00l 
6.71E-002 
1. 86E-002 
1.11E+000 
3.91E-002 
4.93E+001 
2.71E-00l 
9.911;:-001 
2.86E-002 
2.60E-00l 
2.00E-00l 
2.97E-002 
8.10E-002 
3.62E-002 
3.63E-002 
1.54E-00l 
8.8SE-00l 
7.20E-00l 
2.55E-002 
1.00E-001 
5.62E-002 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Pr9gram * 
~ 8/27/02 9:16:00 AM * 

:*::::::::*:::*;~*~nj;:~~:**i/~~;~~***::::::::*:::***~:;~*~~~********: 
** ** **** * * * ** * ."f.;-;';~ ~ ~** * ** * * * .. ** *'* * * ** ... * * * *** *~ *r;,!/,t.;l;1.{J,r.-:; *** * * * ** 
Cus tomer .---SANBERS---(~-H-5 )I~--

Customer Sample ID 059678-003". 
Lab Sample ID 20118110 .... 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

650S/1084-DF1-BH3-3-S -
651.000 gram ~ 

8/20/02 10:15:00 AM'" 
8/27/02 2:42:53 AM

LAB 0 2 
6000 / 6002 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 --------- 6.70E-001 
RA-226 1.33E+000 4.55E-00l 6.22E-001 
PB-214 6.14E-00l 9.39E-002 5.44E-002 
BI-214 5.25E-00l 8.74E-002 4.48E-002 

.PB-210 Not Detected --------- 2.60E+001 

5.2.6E-00l 2.66E-00l 1.%E-001 TH-232 
RA-228 6.24E-00l 1.28E-00l 1.17E-001 
AC:-228 6.52E-00l 1.28E-00l 8.35E-002 
TH-22B 3.90E-00l 3.90E-00l 6.21E-001 
RA-224 6.24E-001 1. 53E-00l 7.34E-002 
PB-212 6.08E-001 9.08E-002 3.60E-002 
BI-212 6.70E-001 2.68E-00l 3.60E-001 
TL-20B 5.15E-001 9.78E-002 8.21E-002 

U-235 Not Detected --------- 2.04E-00l 
TH-231 Not Detected --------- 1.00E+OO1 
PA-231 Not Detected --------- 1.26E+000 
TH-227 Not Detected --------- 3.22E-001 
RA-223 Not Detected --------- 2.41E-001 
RN-219 Not Detected --------- 3.16E-001 
PB-211 Not Detected --------- 6.79E-00l 
TL-207 Not Detected --------- 1.09E+001 

AM-241 Not Detected --------- 3.91E-001 
PU-239 Not Detected --------- 3.81E+002 
NP-237 Not Detected --------- 2.10E+000 
PA-233 Not Detected --------- 5.00E-002 
TH-229 Not Detected --------- 2.14E-001 

• 



[Summary Report] - Sample 1D: : 20118110 

Nuclide e Name 
-------
AG-I08m 
AG-llOm 
BA-133 
BE-7 
CD-1l5 
CE-139 
CE-14I 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-lS2 
EU-lS4 
EU-lSS 
FE-59 
GD-1S3 
HG-203 
1-131 
1R-192 

e K- 40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NO-147 
N1-S7 
RU-103 
RU-106 
S8-122 
S8-124 
S8-125 
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 Detected 
Not Detected 
Not Detected 
Not Detec~ed 
Not Detected 

1.30E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not. Det.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 

2-sigma 
Error 

1.79E+OOO 

-,..-------

MDA 
(pCi/gram 

3.l6E-002 
2.35E-002 
4.I7E-002 
2.42E-OOl 
4.S8E-OOl 
2.61E-002 
5.14E-002 
2.l3E-001 
1. 59E-001 
3.16E-002 
2.74E-002 
2.82E-002 
3.23E-002 
2.37E-001 
3.98E-002 
2.69E-002 
8.04E-002 
1.4SE-OOl 
1.24E-001 
6.84E-002 
9.l2E-002 
3.l0E-002 
4.26E-002 
2.39E-002 
2.66E-001 
S.54E-002 
3.10E-002 
1.03E+OOO 
3.62E-002 
4.95E+OOl 
2.58E-OOl 
9.24E-OOl 
2.44E-002 
2.50E-OOl 
1.80E-OOl 
2.74E-002 
7.29E-002 
3.32E-002 
3.48E-002 
1.35E-OOl 
8.34E-OOl 
6.60E-OOl 
2.36E-002 
9.18E-002 
4.90E-002 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 

B/26/02 12:57:16 PM * 
*********************************************************************** 

* Analyzed by: "j,(I;,/rJtJJ(rf).. Reviewed by: PtuH'nOur:,Jl,..j/ &/,--=rt02- : 
**************~i~i****************************~~***~************ 
Customer : SANDERS M (6135) 
Customer Sample ID 059679-003 
Lab Sample ID 20118111 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

650S/l0B4-DF1-BH3-8-S 
766.200 gram 

8/20/02 10:30:00 AM 
8/26/02 11:17:00 AM 
LAB 0 1 

6000 / 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Acti:vity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-23B Not Detected --------- 5.00E-001 
RA-226 1.39E+OOO S.44E-00l 7.77E-001 
PB-214 7.64E-001 1.1SE-00l 6" .13E-002 
B1-214 6.12E-001 1.02B-00l 5.04E-002 

.PB-210 Not Detected --------- 8.36E+OOO 

TH-232 6.94E-D01 3.37E-001 2.07E-001 
RA-228 6.43E-DOI 1.43E-OOl 1.57E-001 
AC-228 7.39E-DOI 1. 48E-OOI 9.S3E-002 
TH-228 7.65E-OOI 2.29E-OOl 4.26E-DOI 
RA-224 7.97E-OOI 2.00B-OOl 1. 03E-00l 
PB-212 7.14B-001 1. 07E-001 3.88E-002 
B1-212 6.63E-OOl 2.91E-001 3.99E-001 
TL-20B 6.69E-DD1 1.16E-OOl 7.2SE-002 

U-235 Not Detected --------- 1. 96E-001 
TH-23l Not Detected --------- 6.60E+OOO 
PA-231 Not Detected --------- 1.3SE+OOO 
TH-227 Not Detected --------- 3.26E.,.001 
RA-223 Not Detected --------- 1.S4E-001 
RN-219 Not Detected --------- 3.85E-001 
PB-211 Not Detected ------ ... -- 8.S0E-D01 
TL-2D7 Not Detected --------- 1.51E+001 

AM-241 Not Detected --------- 1. 72E-001 
PU-239 Not Detected --------- 3.49E+OO2 
NP-237 Not Detected --------- 1.89E+OOO 
PA-233 Not Detected --------- 5.61E-OD2 
TH-229 Not Detected --------- 1.94E-ODl 

• 



[Summary Report] - Sample 1D: : 20118111 

•

Nuclid,e 
Name 

-------
AG-I08m 
AG-110m 
BA-133 
BE-7 
CD-115 
CE-139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-60, 
CR-51 
CS-134 
CS-137 
EU-lS2 
EU-IS4 
EU-IS5 
FE-59 
GD-lS3 
HG-203 
1-131 
1R-192 

eK - 40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
ND-147 
NI-57 
RU-I03 
RU-106 
SB-122 
8B-124 
8B-125 
SN-113 
SR-85 
TA-182 

, TA-183 
TL-201 
Y-88 
ZN-65 
ZR-95 

• 

Activity 
(pCijgram 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.47E+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 

2.04E+000 

MDA 
(pCijgram 

4.22E-002 
3.13E-002 
4.24E-002 
2.61E-OOI 
4.28E-OOI 
2.49E-002' 

'4.B9E-002 
1.94E-OOI 
1. 69E-OOI 
3.63E-002 
2.47E-002 
3.31E-002 
3.S7E-002 
2.S8E-OOI 
4.60E-002 
3.39E-002 
7.32E-002 
1.95E-OOI 
1.1lE-OOl 
8.57E-002 
6. SSE-002 
3.33E-002 
4.38E-002 
2.BOE-002 
3.29E-OOI 
7.36E-002 
3.43E-002 
1.09E+OOO 
4.66E-002 
3.15E+OOI 
3.02E-OOI 
9.41E-OOI 
3.0BE-002 
2.89E-OOI 
1.8BE-OOl 
3.0SE-002 
8.67E-002 
3.76E-002 
3.68B-002 
1. 79E-OOI 
3.36B-OOI 
3.23E-OOl 
2.64E-002 
1.21B-OOl 
6.SSE-002 



************************************************************************* 
* Sandia National Laboratories * * Radiation Protection Sample Diagnostics Program * 

• 
8/26/02 2:38:34 PM * 

************************************************************************ 

* . I } ~ ,/".-J, " t * 
: * ~!;r;;~* ~r~ * *~*fr~i~?{*·*** * * * * * ~;~!;:;~ * ~r~J~e;-~*cf)0& * ~{!.:J'f~::*: 
Customer SANDERS M (6135) 
Customer Sample ID 059681-003 
Lab Sample ID 20118112 

Sample Description 
Sample Quantity 
sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6610jl032-0F1-BHl-2-S 
668.800 gram 

8/20/02 11:30:00 AM 
8/26/02 12:59:22 PM 
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 (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 5.05E-001 
RA-226 1.47E+000 4.77E-001 6.32E-001 
PB-214 5.808-001 9.51E-002 6.44E-002 
B1-214 4.44E-001 8.40E-002 6.05E-002 

.PB-210 Not Detected --------- 8.61E+000 

17.068-001 3.40E-001 1.94E-001 TH-232 
RA-228 6.428-001 1.47E-001 1.53E-00l 
AC-228 5.498-001 1.29E-001 1.10E-001 
TH-22B 6.408-001 2.27E-001 4.59E-00l 
RA-224 5.718-001 1.66E-001 1. 08E-001 
PB-212 6.548-001 9.92E-002 3.71E-002 
BI-212 7.59E-001 2.79E-00l 3.43E-001 
TL-208 5.32E-001 1.05E-00l 8.66E-002 

U-235 Not Detected --------- 1.97E-001 
TH-231 Not Detected --------- 6.42E+000 
PA-231 Not Detected --------- 1.40E+000 . 
TH-227 Not Detected --------- 3.32E-001 
RA-223 Not Detected --------- 1. SSE-DOl 
RN-219 Not Detected --------- 3.87E-001 
PB-211 Not Detected --------- 8.81E-001 
TL-207 Not Detected --------- 1.54E+001 

AM-241 Not Detected --------- 1.6SE-OOl 
PU-239 Not Detected --------- 3.51E+002 
NP-237 Not Detected --------- 1.87E+000 
PA-233 Not Detected --------- 5.99E-002 
TH-229 Not Detected --------- 1.90E-001 

• 



[summary Report] - Sample 1D: : 20118112 

• 

Nuclide 
Name 

-------
AG-I08m 
AG-ll0m 
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 
C8-137 
EU-152 
EU-IS4 
EU-IS5 
FE-59 
GD-lS3 
HG-203 
1-131 
IR-192 

•

K-40 
MN-S2 
MN-S4 
MO-99 

• 

NA-22 
NA-24 
ND-147 
NI-S7 
RU-103 
RU-106 
SB-122 
8B-124 
SB-12S 
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 Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.44E+00I 
Not Detected 
Not. Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

2.03E+000 

MDA 
(pCi/gram 

4.26E-002 
3.16E-002 
4.17E-002 
2.58E-00I 
4.35E-001 
2.52E-002 
4.80E-002 
1.93E-001 
1. 71E-001 
3.72E-002 
2.41E-002 
3.38E-002 
4.39E-002 
2.65E-001 
4.4.7E-002 
3.38E-002 
7.16E-002 
1.98E-001 
1. 08E-001 
9.15E-002 
6.46E-002 
3.35E-002 
4.72E-002 
2.87E-002 
4.06E-001 
7.79E-002 
3.7E;E-002 
1.24E+000 
5.00E-002 
3.67E+001 
2.87E-00I 
9.34E-001 
3.30E-002 
2.85E-001 
1.95E-001 
3.26E-002 
8.67E-002 
4.03E-002 
3.94E-002 
1. 80E-001 
3.24E-001 
3.12E-001 
3.22E-002 
1.20E.,001 
6.17E-002 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 

• 
8/26/02 4 :20:53 PM * 

************************************************************************ 

: Analyzed by: J?.4.t~.,.,jlr7/ Reviewed by: 8,t,,,J.u ICv.t . '3/29{0"1--- : 
**************~~1~fr****************************;;;e~*~************* 
Customer SANDERS M (6135) 
Customer Sample ID 059682-003 
Lab Sample ID' 20118113 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

66l0/l032-0F1-BHl-7-S 
649.800 gram 

8/20/02 2:35:00 PM 
8/26/02 2:40:39 PM 
LAB01 

6000 / 6002 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 --------- S.l6E-001 
'RA-226 1.48E+00O 5.76E-OOl 8.18E-001 
PB-214 6.40E-001 1.03E-OOl !>.72E-002 

.8I-214 5.95E-001 1. 06E-OOl 6.74E-002 
PB-210 Not Detected --------- 8.94E+OOO 

TH-232 6.19E-D01 3.12E-001 2.21E-001 
RA-228 6.41E-001 1. 51E-OOl 1.70E-001 
AC-228 5.36E-001 1.30E-001 1.17E-001 
TH-228 4.62E-00l 2.l9E-OOl 4.7SE-001 
RA-224 6.S8E-OOl 1.83E-OOl 1.10E-OOl 
PB-212 6 .13E- 001 9.43E-002 4.00E-002 
BI-212 7.78E-001 2.77E-00l 3.31E-001 
TL-208 5.8SE-001 1.10E-001 7.93E-002 

U-235 Not Detected --------- 2.06E-00l 
TH-23l Not Detected --------- 7.09E+OOO 
PA-231 Not Detected --------- 1.45E+000 
TH-227 Not Detected --------- 3.36E-001 
RA-223 Not Detected --------- 1.62E-001 
RN-219 Not Detected --------- 4.02E-00l 
PB-211 Not Detected --------- 9.33E-OOl 
TL-207 Not Detected --------- 1.608+001 

AM-241 Not Detected --------- 1.7SE-001 
PU-239 Not Detected --------- 3.67E+OO2 
NP-237 Not Detected --------- 1.BBE+OOO 
PA-233 Not Detected --------- 6.12E-002 
TH-229 Not Detected --------- 1.96E-00l 

• 



[Summary Report] - Sample ID: : 20118113 

•

NUClide 
Name 

-------
AG-108m 
AG-llOm 
BA-133 
BE-7 
CD-ll5 
CE-139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-60 
CR-S1 
CS-134 
C8-137 
EU-lS2 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-13l 
IR-192 

•

K-40 
MN-S2 
MN-S4 
MO-99 

• 

NA-22 
NA-24 
ND-147 
NI-57 
RU-103 
RU-106 
8B-122 
SB-124 
SB-125 
SN-113 
8R-85 
TA-182 
TA-183 
TL-20l 
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 

1.66E+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 

2.3lE+000 

MDA 
(pCi/gram 

4.24E-002 
3.22E-002 
4.4SE-002 
2.70E-OOI 
4.36E-OOI 
2.73E-002 
S.16E-002 
2.03E-00I 
1.80E-OOI 
3.97E-002 
2.S2E-002 
3.89E-002 
4.31E-002 
2.66E-OOl 
4.99E-002 
3.56E-002 
7.50E-002 
2.01E-OOl 
1.14E-001 
8.67E-002 
6.90E-002. 
3.62E-002 
4.87E-002 
2.94E-002 
2.83E-OOI 
7.46E-002 
3.99E-002 
1. 28E+OOO 
S.34E-002 
3.23E+OOI 
3.3SE-OOI 
1.01E+OOO 
3.59E-002 
3.2SE-OOI 
2.09E-OOI 
3.40E-002 
9.39E-002 
4.22E-002 
4.00E-002 
1.9IE-COI 
3.37E-OOI 
3.36E-OOI 
3.0SE-002 
1.24E-OOI 
6.83E-002 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 

• 
8/26/02 6:03:11 PM * 

*********************************************************************** 

* ~VdP. . * * Analyzed by: ")/ Reviewed by: " . ~/c1:!O·'2- * 
************* ~ * ****************************~*~************ 
Customer SANDERS M (6135) 
CUstomer Sample ID 059683-003 
Lab Sample ID 20118114 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6610/1032-SP1-BHl-12-S 
701.100 gram 

8/21/02 10:35:00 AM 
8/26/02 4:22:57 PM 
LAB 0 1 

6000 / 6002 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 --------- S.01E-001 
RA-226 1.60E+OOO S.3SE-001 7.27E-001 
PB-214 6.26E-001 9.92E-002 6.16E-002 

.BI-214 4.9BE-G01 9.04E-002 6.00E-002 
PB-210 Not Detected ----.---- 8.SSE+OOO 

TH-232 5.54E-001 2.84E-OOI 2.15E-001 
RA-22B 4.99E-001 1.48E-OOI 1.63E-OOI 
AC-228 5.61E-001 1.3SE-OOI 1.25E-OOl 
TH-228 5.40E-OOI 2.11E-OOI 4.46E-OOl 
RA-224 6.2SE-001 1.70E-OOl B.8SE-002 
PB-2l2 6.17E-001 9.37E-002 3.6SE-002 
81-212 7.02E-001 3.01E-001 4.06E-001 
TL-2GS 5.1BE-001 1.02E-OOI B.22E-002 

U-235 Not Detected --------- 1. 95E-OOl 
TH-231 Not Detected ----.---- 6.27E+OOO 
PA-23l Not Detected --------- 1. 37E+OOO 
TH-227 Not Detected --------- 3.21E-001 
RA-223 Not Detected --.------- 1.43E-001 
RN-219 Not Detected --------- 3.66E-OOl 
PB-211 Not Detected --------- 8.29E-OOl 
TL-207 Not Detected --------- 1.50E+OO1 

AM-241 Not Detected --------- 1.66E-00l 
PU-239 Not Detected --------- 3.42E+OO2 
NP-237 Not Detected --------- 1.S7E+OOO 
PA-233 Not Detected _ ............ _---- S.60E-002 
TH-229 Not Detected --------- I.S6E-00l 

• 



[Summary Report] - Sample ID: : 20118114 

•

NUClide 
Name 

-------
AG-108m 
AG-llOm 
BA-133 
BE-7 
CD-1l5 
CE-139 
CE-141 
CE-144 
CM-24.3 
CO-55 
CO-57 
CO-58 
CO-50 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-1S5 
FE-59 
GO-153 
HG-203 
1-131 
1R-192 e K- 40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NO-147 
N1-S7 
RU-l03 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TL-201 
Y-88 
ZN-65 
ZR-95 

• 

Activity 
(pCijgram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.40E+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 

1.96E+000 

MDA 
(pCijgram 

4.18E-002 
3.05E-002 
4.04E-002 
2.53E-001 
3.46E-001 
2.40E-002 
4.81E-002 
1. 88E- 001 
1.69E-00l 
3.83E-002 
2.42E-002 
3.37E-002 
4.21E-002 
2.55E-001 
4.64E-002 
3.15E-002 
7.188-002 
1. 94E-001 
LOSE-DOl 
8.57E-002 
6.14E-002 
3.28E-002 
4.10E-002 
2.75E-002 
2.71E-001 
6.13E-00.2 
3.74E-002 
9.49E-00l 
4.67E-002 
1.24E+00l 
2.92E-001 
6.26E-001 
3.0.2E-002 
2.79E-001 
1.54E-001 
3.14E-002 
8.40E-002 
4;01E-002 
3.80E-002 
1.71E-001 
2.91E-001 
2.53E-001 
2.93E-002 
1.19E-001 
6.06E-002 



************************************************************************* 
Sandia National Laboratories * * Radiation Protection Sample Diagnostics Program * 

• 

8/26/02 7:45: 30 PM * 
***********************************************.************************* 

* Analyzed by: . /J)" Reviewed by: );u 3tZ?-(0'2- * 
** *** ** *******. . * *** **** * **"**** * * ***** ***** ******* * ~*********** * ~d~ ~ * 

Customer SANDERS M (6135) 
Customer Sample ID 059684-003 
Lab Sample ID 20118115 

sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

66l0/l032~SPl-BHl-17-S 
774.300 gram 

8/21/02 11:15:00 AM 
8/26/02 6:05:17 PM 
LAB01 

6000 / 6002 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 S.03E-OOl 2.37E-001 3.87E-OOl 
RA-226 1.40E+OOO s.21E-001 7.34E-OOl 
PB-2l4 6.1SE-OOl 9.63E-002 5.92E-002 
BI-2l4 S.27E-OOl 9.l2E-002 s.28E-002 

ePB-2l0 Not Detected --------- ·S.24E+00O 

2.89E-OOl 2".29E-OOl TH-232 5.58E-OOl 
RA-228 6.l7E-OOl 1.38E-OOl 1.s0E-OOl 
AC-228 S.slE-OOl 1.2sE-OOl L OSE-OOl 
TH-228 7.S1E-OOl 2.3lE-OOl 4.42E-OOl 
RA-224 6.23E-OOl 1. 64E-001 7.82E-002 
PB-2l2 6.56E-OOl S.82E-002 3.42E-002 
BI-212 5.19E-001 2.80E-OOl 4.04E-OOI 
TL-208 S.S7E-OOl 1. 06E-001 B.47E-002 

U-23S 1. 30E-OOl 1.66E-OOl 1.SSE-OOl 
TH-23l Not Detected --------- 6.31E+OOO 
PA-23l Not Detected --------- 1.29E+OOO 
TH-227 Not Detected --------- 3.0sE-OOl 
RA-223 Not Detected --------- L4SE-OOl 
RN-219 Not Detected --------- 3. SSE-OOl 
PB-211 Not Detected ------_ ... - 7.7SE-OOI 
TL-207 Not Detected --------- 1.42E+00l 

AM-241 Not Detected --------- 1.60E-OOl 
PU-239 Not Detected --------- "3.34E+OO2 
NP-237 Not Detected --------- 1.74E+OOO 
PA-233 Not Detected --------- S.4SE-002 
TH-229 Not Detected --------- 1.SIE-OOl 

• 



[Summary Report] - Sample ID: : 20118115 

•
Nuclide 

Name 

AG-I08m 
AG-IIOm 
BA-l33 
BE-7 
CD-llS 
CE-l39 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-60 
CR-SI 
CS-l34 
CS-137 
EU-IS2 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
1-131 
IR-192 

•

K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
ND-147 
NI-S7 
RU-103 
RU-106 
SB-122 
8B-124 
8B-125 
SN-113 
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 Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.51E+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 

2.09E+OOO 

MDA 
(pCi/gram 

4.09E-002 
2.98E-002 
3.98E-002 
2.S0E-OOI 
3.33E-OOI 
2.42E-002 
4.67E-OD2 
1.8BE-ODl 
1.57E-ODl 
3.34E-OD2 
2.3SE-002 
3.37E-002 
4.13E-002 
2.44E-OOI 
4.36E-002 
3.37E-002 
7.00E-DD2 
1.B9E-DOI 
1.03E-OOI 
8.6SE--002 
6.07E-002 
3.03E-002 
4.I2E-002 
2.64E-002 
3.05E-OOI 
6.3SE-002 
1. 79E-002 
9.66E-OOI 
4.36E--002 
1.23E+OOI 
2.7SE-OOI 
6.37E-OOI 
2.96E-002 
2.8SE-OOI 
1.S2E-OOI 
2.93E-002 
8.I9E-002 
3.66E-002 
3.S7E-002 
1.63E-OOl 
2.84E-OOl 
2.47E-OOl 
2.81E-002 
1.10E-OOI 
6.44E-002 



*i**************************************************** ******************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 

• 

0 8/26/02 9:27:49 PM 0 * 
************************************************************************ 

: Analyzed by: 0 (/-C;//,/I/OJ-: Reviewed by: ik..,.oc:J.... ~ 'i/2?-/O'2-: 
**************~*~141'~***********w*******************~'**t}************ 
Customer I SANDERS M (6135) 
Customer ~ample ID 059686-003 
Lab sample ID 20118116 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6560/1028-SP1-BHl-14-S 
515.500 gram 

8/21/02 2:25:00 PM 
8/26/02 7:47:35 PM 
LAB 0 1 

6000 / 6002 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 --------- 6.44E-001 
RA-226 1.88E+000 6.87E-001 9.56E-001 
PB-214 7.66E-001 1.24E-001 7.88E-002 
BI-214 7.34E-001 1.30E-001 8.08E-002 

.PB-210 Not Detected --------- 1.08E+001 

8.5sE-001 4.22E-001 2.76E-OOI TH-232 
RA-228 8.63E-001 1.92E-001 1.73E-001 
AC-228 8.25E-001 1.S3E-001 1.46E-001 
TH-228 7.73E-001 2.95E-001 6.2SE-001 
RA-224 9.17E-001 2.42E-001 1.14E-001 
PB-212 7.71E-00l 1.1SE-001 4.71E-002 
BI-212 s.62E-001 3.42E-001 5.01E-001 
TL-20S 6.82E-001 1. 37E-001 1.1SE-001 

U-235 Not Detected ;..-------- 2.51E-00I 
TH-231 Not Detected --------- 8.33E+000 
PA-231 Not Detected --------- 1.74E+000 
TH-227 Not Detected --------- 4.20E-00l 
RA-223 Not Detected --------- 1.87E-00l 
RN-219 Not Detected --------- 4.86E-00l 
PB-211 Not Detected --------- 1.10E+000 
TL-207 Not Detected --------- 2.08E+001 

AM-241 Not Detected --------- 2.16E-001 
PU-239 Not Detected --------- 4.55E+002 
NP-237 Not Detected --------- 2.37E+OOO 
PA-233 Not Detected --------- 7.49E-002 
TH-229 Not Detected --------- 2.34E-001 

• 



[Summary Report] - Sample ID: : 20118116 

•
UClide 
Name 

AG-10Bm 
AG-llOm 
BA-133 
BE-7 
CD-llS 
CE-139 
CE-14l 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-50 
CR-51 
CS-134 
CS-137 
EU-1S2 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-i3l 
IR-192 

•
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
ND-147 
NI-S7 
RU-I03 
RU-I06 
SB-122 
SB-124 
SB-12S 
SN-1l3 
SR-BS 
TA-1B2 
TA-1B3 
TL-201 
Y-88 
ZN-6S 
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.BBE+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 

2.6SE+OOO 

MDA 
(pCi/gram 

S.lBE-002 
3.83E-002 
S.27E-002 
3.30E-OOl 
4.36E-OOl 
3.14E-002 
6.09E-002 
2.42E-OOl 
2.22E-OOl 
4.96E-002 
3.06E-002 
4.70E-002 
S.27E-002 
3.38E-OOl 
S.98E-002 
4.31E-002 
9.09E-002 
2.39B-OOl 
1.39E-OOl 
l.llE-OOl 
7.94B-002 
4.36B-002 
S.S8E-002 
3.74E-002 
4.34E-OOl 
B.47E-002 
4.70E-002. 
l.24E+OOO 
7.01E-002 
1. 71E+OOl 
3.79E-OOl 
7.94E-OOl 
4.09E-002 
3.79E-OOl 
2.07E-OOl 
3.B4E-002 
1.16E-OOl 
4.79E-002 
S.2BE-002 
2.34E-OOl 
3.7SE-OOl 
3.36E-OOl 
3.91E-002 
1.SSE-OOl 
8.24E-002 



************************************************************************* 
* Sandia National Laboratories 

Radiation Protection Sample Diagnostics Program 
8/26/02 11:10:08 PM 

* 
* 
* 

*********************************************************************** 

: Analyzed by: ?t!11. --'tr . Reviewed by: ~~ ~1z.f/07.-: 
**************~~/~~****************************'*****B ~*~*********** 
Customer : SANDERSM (6135) 
Customer Sample ID 059687-003 
Lab Sample ID 20118117 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6560/1028-SP1-BHl-19-S 
727.600 gram 

8/21/02 2:45:00 PM 
8/26/02 9:29:54 PM 
LAB 0 1 

6000 / 6002 seconds 

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. 
************************************************************************* 

Nuclide Activity 2-sigrna MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 4.85E-001 
RA-226 1.48E+000 4.82E-001 6.45E-001 
PB-214 6.17E-001 9.74E-002 6.02E-002 
B1-214 5.38E-00l 9.51E-002 6.00E-002 

-210 Not Detected --------- 8.17E+000 

TH-232 6.05E-001 2.94E-001 1.73E-001 
RA-228 4.26E-001 1. 60E-001 2.09E-00l 
AC-228 6.07E-001 1.34E-001 1.08E-001 
TH-228 3.08E-00I 1.74E-00I 4.39E-001 
RA-224 5.87E-00l 1.61E-00I 8.53E"-002 
PB-212 5.87E-001 8.94E-002 3.48E-002 
B1-212 4.78E-001 2.57E-001 3.68E-00I 
TL-20H 5.53E-00I 1.06E-00I 8.59E-002 

U-235 Not Detected --------- 1.89E-001 
TH-231 Not Detected --------- 6.10E+000 
PA-231 Not Detected --------- 1.32E+000 
TH-227 Not Detected --------- 3.04E-001 
RA-223 Not Detected --------- 1.44E-001 
RN-219 Not Detected --------- 3.57E-OOI 
PB-211 Not Detected --------- 8.18E-001 
TL-207 Not Detected --------- 1.47E+00l 

AM-241 Not Detected --------- 1.67E-00l 
PU-239 Not Detected' --------- 3.42E+002· 
NP-237 Not Detected --------- 1.85E+000 
PA-233 Not Detected --------- S.39E-002 
TH-229 Not Detected --------- 1. 83E-001 , 



[Summary Report] - Sample ID: : 20118117 

AG-10Bm 
AG-ll0m 
BA-133 
BE-7 
CD-1l5 
CE-139 
CE-14l 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-1S2 
EU-154 
EU-1SS 
FE-59 
GD-153 
HG-203 
1-131 

t
IR-192 
K-40 
MN-52 
MN-54 

• 

MO-99 
NA-22 
NA-24 
ND-147 
NT-57 
RU-103 
RU-I06 
SB-122 
SB-124 
SB-125 
SN-l13 
SR-85 
TA-1B2 
TA-IB3 
TL-20l 
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 

1.49E+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 

2.0BE+OOO 

MDA 
(pCi/gram 

4.l2E-002 
3.01E-002 
4.05E-002 
2.55E-OOI 
3.30E-OOI 
2.42E-002 
4.6SE-002 
1. 90E-00l 

.1. 60E-00I 
3.71E-002 
2.3BE-002 
3.27E-002 
3.93E-002 
2.47E-OOI 
4.47E-002 
3.41E-002 
7.07E-002 
1.90E-00l 
1. 06E-00I 
B.15E-002 
6.23E-002 
3.14E-002 
4,13E-002 
2.59E-002 
3.06E-OOI 
6.20E-002 
3.70E-002 
1.01E+OOO 
4.76E-002 
1.36E+OOl 
2. 87E- 001 
6.29E-OOI 
3.13E-002 
2.7BE-OOI 
1.52E-OOI 
3.12E-002 
8.53E-002 
3.68E-002 
3.59E-002 
1. 75E-OOI 
2.9SE-OOI 
2.S5E-OOI 
3.66E-002 
l.19E-OOI 
6.2BE-002 



**~********************************************-****** ******************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 

• 
8/27/02 12:S2:27 AM * 

************************************************************************ 

: Analyzed by: Ii- t1L~,.,., Reviewed by: I.~ ~ .. _{ (f/2-f102.: 
**************~*~~k(;********************************6~ *~*********** 
Customer : SANDERS M (6135) 
Customer Sample 1D 059688-003 
Lab Sample ID 20118118 

sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

6560/1028-SP2-BHl-7-S 
698.200 gram 

8/22/02 "9: IS: 00 AM 
8/26/02 11:12:13 PM 
LAB 0 1 

6000 / 6002 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 --------- 5.38E-00I 
RA-226 1.67E+OOO 6.0SE-DOl 8.48E-001 
PB-2l4 7.86E-DD1 1.21E-001 7.16E-002 
BI-214 7.06E-OOl 1.18E-OOl 6.10E-002 

.PB-210 Not Detected --------- 9.33E+OOO 

TH-232 7.50E-OOl 3.67E-00l 2.35E-OOl 
RA-228 6.96E-OOl 2.03E-001 2.40E-OOl 
AC-228 7.92E-001 1.60E-OOl 1.D7E-OOl 
TH-228 B.SIE-DOI 2.S6E-001 4.74E-OOl 
RA-224 8.70E-D01 2.l7E-001 1.02E-001 
PB-212 8.02E-DD1 1.l9E-001 3.93E-002 
B1-212 7.98E-OOI 3.34E-OOl 4.S3E-001 
TL-208 7.09E-OOl 1.29E-OOl 9.62E-002 

U-235 1.03E-OOl 1.B4E-OOl 2.15E-OOl 
TH-23l Not Detected .--------- 7.03E+OOO 
PA-231 Not Detected --------- 1.51E+DOO 
TH-227 Not Detected --------- 3.S1E-OOl 
RA-223 Not Detected --------- l.SSE-OOl 
RN-2l9 Not Detected --------- 3.94E-001 
PB-211 Not Detected --------- 9.10E-001 
TL-207 Not Detected --------- 1.55E+OOl 

AM-241 Not Detected --------- 1. 79E-OOI 
PU-239 Not Detected -------- ... 3.79E+OO2 
NP-237 Not Detected --------- 2.02E+OOO 
PA-233 Not Detected --------- 6.09E-002 
TH-229 Not Detected --------- 2.02E-D01 

• 



[Summary Report] - Sample ID: : 2011811B 

•

NUClide 
Name 

-------

AG-108m 
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-1S2 
EU-154 
EU-1S5 
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 
SB-122 
SB-124 
SB-12S 
SN-1l3 
SR-BS 
TA-l82 
TA-183 
TL-201 
Y-88' 
ZN-65 
ZR-95 

• 

Activity 
(pei/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 

1.37E+DOl 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

l.93E+OOD 

MDA 
(pei/gram 

4.58E-002 
3.38E-002 
4.49E-002 
2.90B-OOl 
3.00B-OOl 
2.69B-002 
5.l6E-002 
2.03B-OOl 
l.84E-OOl 
3.83E-002 
2.S6E-002 
3.67E-002 
3.99E-002 
2.80E-OOl 
5.02E-002 
3.82E-002 
7.64E-002 
2.l3E-OOl 
l.l7E-OOl 
8.61E-002 
6.60E-002 
3.SBE-002 
4.37E-002 
3.06E-002 
3.22E-OOl 
S.97E-002 
3.69E-002 
7.92E-001 
S.3lE-002 
6.4lE+OOO 
2.84E-001 
5.40E-001 
3.35E-002 
2.90E-OOl 
.1.35E-OOl 
3.18E-002 
9.40E-002 
4.07E'-002 
4.04E-002 
l.BlE-OOl 
2.B7E-OOl 
2.42E-OOl 
3.32E-002 
1.20E-OOl 
6.S4E-002 



************************************************************************* 
* 
* 

sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

9/27/02 2:34:46 AM 

* 
* 
* 

*********************************************************************** 

* ~{at. '1~ * * Analyzed by: Or Reviewed by: fcrv-o..(.. 8/21-/01- * **************~* ********************************~** *********** 
Customer : SANDERS M (6135) 
Customer Sample ID 059689-003 
Lab Sample ID 20118119 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments.: 

6560/1028-SP2-BH1-12-S 
679.400 gram 

9/22/02 9:40:00 AM 
8/27/02 12:54:32 AM 
LAB 0 1 

6000 / 6002 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-23B Not Detected --------- 5.32E-OOI 
RA-226 1.43E+OOO 6.0lE-001 B.73E-OOI 
PB-2l4 7.64E-OOI 1.33E-001 1.19E-OOI 
BI-214 6.95E-OOI 1.l9E-OOI 6.99E-002 

.PB-2I0 Not Detected --------- 9.l4E+OOO 

8.96E-OOI 4.27E-OOI 2.37E-OOI TH-232 
RA-229 S.48E-00I 1.79E-OOI 2.20E-OOI 
AC-228 7.12E-OOl 1. SIE-OOl 1.12E'-OOl 
TH-228 1.11E+OOO 2.B7E-OOl 4.S2E-OOI 
RA-224 8.08E-OOI 2.08E-OOl 1.06E-OOI 
PB-2l2 7.87E-OOl 1.17E-001 3.94E-002 
BI-2l2 1.09E+OOO 3.SlE-001 4.23E-OOI 
TL-208 7.02E-OOl 1. 29E-001 9.77E-002 

U-23S Not Detected --------- 2.17E-OOI 
TH-231 Not Detected --------- 7.D3E+000 
PA-23l Not Detected --------- 1.53E+OOO 
TH-227 Not Detected --------- 3.59E-OOl 
RA-223 Not Detected --------- 1.S5E-OOl 
RN-219 Not Detected --------- 4.27E-OOl 

. PB-211 Not Detected --------- 9.49E-OOl 
TL-207 Not Detected --------- 1.62E+OOl 

AM-241 Not Detected --------- 1.B2E-OOl 
PU-239 Not Detected --------- 3.B4E+OO2 
NP-237 Not Detected --------- 1.98E+OOO 
PA-233 Not Detected --------- 6.43E-002 
TH-229 Not Detected --------- 2.D6E-OOl 

• 



[Summary Report] - Sample ID: : 20118119 

AG-108m 
AG-llOm 
BA-133 
BE-7 
CD-115 
CE-139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-152 
EU-IS4 
EU-IS5 
FE-59 
GD-153 
HG-203 
1-131 
IR-192 eK- 40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
ND-147 
NI-57 
RU-I03 
RU-I06 
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 Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.S9E+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 

2.21E+000 

MDA 
(pCi/gram 

4.47E-002 
3.46E-002 
4.72E-002 
2.78E-001 
3.16E-001 
2.72E-002 
5.24E-002 
2.10E-001 
1. B6E-001 
3.90E-002 
2.5BE-002 
4.07E-002 
4.06E-002 
2.73E-001 
5.21E-002 
3.71E-002 
7.68E-002 
2.09E-001 
1.16E-OOl 
9.50E-002 
6.B3E-002 
3.62E-002 
4.22E-002 
3.02E-002 
3.30E-001 
6.42E-002 
3.86E-002 
9.03E-001 
4.95E-002 
6.7SE+000 
3.04E-001 
S.12E-00l 
3.24E-002 
3.09E-001 
1.SOE-00l 
3.56E-002 
9.30E-002 
4.34E-002 
4.3lE-002 
1.86E-OOI 
2.89E-00I 
2.S1E-OOI 
3.67E-002 
1.28E-001 
6.B1E-002 



************************************************************************* 

* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

8/27/02 7:04:13 AM 

* 
* 
* 

**************************************************** 
* i #, '~ * Ll rl-- Reviewed by: . tI.A..- * 

* ************************* . ~ ************** 
: SANDERS M (6135) 

* Analyzed 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 

LAB CONTROL SAMPLE USING CG-134 
20118120 - -

MIXED GAMMA STANDARD CG-134 
1.000 Each -

11/01/90 12:00:00 PM 
8/27/02 6:53:58 AM 

LAB 0 2 
600 / 604 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each Error (pCi/Each 

------- ----------- ---------- -----------
U-238 Not Detected --------- 3.96E+OO3 
RA-226 Not Detected --------- 5.65E+003 
PB-214 Not Detected --------- 5.71E+002 
BI-214 Not Detected --------- 4.67E+002 

• PB-210 Not Detected --------- 2.69E+OO5 

TH-232 Not Detected --------- 1.83E+OO3 
RA-228 Not Detected --------- 1.69E+OO3 
AC-228 Not Detected --------- 1.OSE+003 
TH-228 Not Detected --------- 4.20E+OOS 
RA-224 Not Detected --------- 4.16E+OO3 
PB-212 Not Detected --------- 3.25E+OO4 
BI-212 Not Detected --------- 1.98E+OOS 
TL-208 Not Detected --------- 5.15E+OO4 

U-235 Not Detected --------_. 1.52E+OO3 
TH-231 Not Detected --------- 6.93E+OO4 
PA-231 Not Detected .... -------- 1.23E+OO4 
TH-227 Not Detected --------- 2.S4E+OO3 
RA-223 Not Detected --------- 1.00E+026 
RN-219 Not Detected --------- S.S6E+OO3 
PB-211 Not Detected --------- 1.26E+OO4 
TL-207 Not Detected --------- 1.73E+OO5 

AM-241 8.07E+004 1.20E+004 4.00E+OO3 
PU-239 Not Detected --------- 2.6BE+OO6 
NP-237 Not Detected ------ ... -- 1.42E+OO4 
PA-233 Not Detected --------- 5.09E+OO2 
TH-229 Not Detected --------- 1.S2E+003 

• 



[Summary Report] - Sample ID: : 20118120 

AG-108m 
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-S1 
CS-134 
CS-137 
EU-152 
EU-1S4 
EU-1S5 
FE-59 
GD-IS3 
HG-203 
I-13I 

eIR- I92 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
ND-147 
NI-S7 
RU-I03 
RU-I06 
S8-122 
8B-124 
88-125 
8N-113 
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 

8.2SE+004 
Not Detected 
Not Detected 

7.05E+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 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 

1.07E+004 

8.92E+003 

MDA 
(pCi!Each 

2.0SE+002 
2.27E+008 
7.89E+002 
1.00E+026 
1.00E+026 
S.27E+011 
1.00E+026 
S.S2E+007 
1.8SE+003 
1.86E+019 
1.19E+007 
4.97E+020 
6.28E+002 
I.OOE+026 
1.20E+004 
3.I6E+002 
1.10E+003 
2.29E+003 
4.94E+003 
1.00E+026 
1.S4E+OOB 
l.OOE+026 
1.00E+026 
9.77E+019 
1.lOE+003 
1.00E+026 
3.S4E+006 
I.OOE+026 
3.2SE+003 
1.00E+026 
1.00E+026 
1.00E+026 
l.OOE+026 
7.41E+006 
1.00E+026 
1. OOE+026 
1.94E+004 
7.41E+013 
1.OOE+026 
1.S3E+014 
1.OOE+026 
1.00E+026 
1. 86E+014 
1.21E+008 
1.00E+026 



************************************************************************** 
* 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 

·B/27/02 7:0.4:20 AM 
C:\GENIE2K\CAMFILES\LCS2.QAF 
RPREESE 
20118120 

1. 00 
11/01/90 
8/27/02 

Each 
12:00:00 

6:53:58 
600 seconds 
604 seconds 

Mean IS Error 

PM 
AM 

New Value 
--------------- ----------- ------------ -----------
AM-241 Activity B.247E-002 3.740E-003 a.068E-002 

CS-137 ·Activity 7.191E-002 3.24SE-003 7.053E-002 

CO-60 Activity 8.019E-002 3.862E-003 8.090E-002 < 

Key: LU '" Boundary Test = Above , Be = Below 

> 

) 
SD Sample Driven N-Sigma Test 
UD User Driven N-Sigma Test 
BS = Measurement Bias Test 

(Ab 
(In 
(In 
(In 

Investigate, Ac '" Action) 
Investigate, Ac = Action) 

= Investigate, Ac = Action) . 

Reviewed by: 

• 



*************~**************************************** ******************* 
Sandia National Laboratories 

Radiation Protection Sample Diagnostics Program 
8/27/02 6:47:05 AM 

* 

* 
*************************** ***********************************~******* 

* Analyzed by: 
********************** 
Customer 
Customer Sample 
Lab Sample ID 

ID 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

11(1r- Reviewed by: Ii. $ bti:;L : 
* ********************~******************* 

SANDERS M (6135 
LAB CONTROL SAMPLE USING CG-134 
20118121 - - -

MIXED GAMMA STANDARD CG-134 
1.000 Each -

11/1/90 12:00:00 PM 
8/27/02 6:36:51 AM 
LAB 0 1 

600 / 604 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each Error (pCi/Each 

------- ----------- ---------- -----------
U-23B Not Detected --------- 2.49E+OO3 
RA-226 Not Detected --------- 5.55E+OO3 
PB-214 Not Detected ---_ .... _--- 6.66E+OO2 
BI-214 Not Detected --------- 5.75E+002 ';8-210 Not Detected --------- 9.37E+OO4 

H-232 Not Detected --------- 2.17E+OO3 
RA-228 Not Detected --------- 2.41E+OO3 
AC-228 Not Detected --------- 1.49E+003 
TH-22B Not Detected --------- 4.69E+005 
RA-224 Not Detected --------- 1.80E+OO4 
PB-212 Not Detected --------- 3.32E+OO4 
BI-212 Not Detected --------- 2.79E+OO5 
TL-208 Not Detected --------- 6.55E+OO4 

U-235 Not Detected --------- 1.42E+OO3 
TH-231 Not Detected --------- 4.19E+OO4 
PA-231 Not Detected --------- 1.41E+004 
TH-227 Not Detected --------- 2.S9E+OO3 
RA-223 Not Detected --------- 1. OOE+026 
RN-219 Not Detected --------- 6.94E+OO3 
PB-211 Not Detected --------- l.S3E+004 
TL-207 Not Detected --------- 2.42E+OOS 

AM-241 B.79E+OO4 1.27E+004 1.83E+003 
PU-239 Not Detected --------- 2.34E+006 
NP-237 Not Detected --------- 1.25E+004 
PA-233 Not Detected --------- 5.90E+OO2 
TH-229 Not Detected ----- .... --- 1.23E+OO3 

• 



[Summary Report] - Sample 1D: : 20118121 

AG-108m 
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-S1 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-1SS 
FE-S9 
GD-153 
HG-203 
1-131 

eIR- 192 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
ND-147 
N1-57 
RU-103 
RU-106 
88-122 
SB-124 
SB-125 
SN-1l3 
SR-85 
TA-1B2 
TA-1B3 
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 

7.76E+004 
Not Detected 
Not Detected 

6.90E+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 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 

1.03E+004 

8.76E+003 

MDA 
(pCi/Each 

3.09E+002 
·2.71E+008 
9.10E+002 
1.00E+026 
1.00E+026 
4.89E+011 
1. 00E+026 
4.85E+007 
2.09E+003 
2.27E+019 
1.06E+007 
6.64E+020 
1.09E+003 
1.00E+026 
1.46E+004 
4.01E+002 
9.65E+002 
3.43E+003 
4.12E+003 
1.00E+026 
9.74E+007 
1.00E+026 
1. 00E+026 
1.12E+020 
1.47E+003 
1.00E+026 
4.87E+006 
1.00E+026 
4.40E+003 
1.00E+026 
1.00E+026 
1.00E+026 
1.00E+026 
9.03E+006 
1.00E+02·6 
1.00E+026 
2.32E+004 
8.80E+013 
1. 00E+026 
2.12E+014 
1.00E+026 
1.00E+026 
2.27E+014 
1.68E+008 
1.00E+026 



************************************************************************** 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program * 
Quality Assurance Report * 

*******************w********************************** *~*********~******** 

Report Date 
QA File 
Analyst 
Sample ID 
Sample Quantity 
Sample Date 
Measurement Date 
Elapsed Live Time 
Elapsed Real Time 

Parameter 

8/27/02 6:47:09 AM 
C:\GENIE2K\CAMFILES\LCS1.QAF 
RPREESE 
20118121 

1. 00 
11/1/90 
8/27/02 

Each 
12:00;00 

6:36:51 
600 seconds 
604 seconds 

Mean IS Error 

PM 
AM 

New Value < LU : SD : UD : BS :> 

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

AM-241 ACTIVITY 

CS-137 Activity 

CO-60 Activity 

ags Key; LU 
SO 
UD 
BS 

Reviewed by: 

• 

8.570E-002 3.465E-003 

6.836E-002 1. 368E-003 

7.657E-002 3.480E-003 

= Boundary Test 
Sample Driven N-Sigma Test 
User Driven N-Sigma Test 
Measurement Bias Test 

8.786E-002 < 

6.897E-002 < 

7.7S7E-002 < : 

(Ab = 
(In = 
(In 
(In 

....-' 

Above , 
Investigate, 
Investigate, 
Investigate, 

Be 
Ac 
Ac 
Ac 

:> 

> 

:> 

Below ) 
Action) 

= Action) 
Action) 
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