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1.0 INTRODUCTION 

1.1 Investigation History 

Solid Waste Management Unit (SWMU) 149 was originally one of 23 SWMUs designated as 
Operable Unit (OU) 1295 at Sandia National Laboratories/New Mexico (SNUNM). This number 
was reduced to 22 when a petition for Administrative No Further Action (NFA) was approved by 
the New Mexico Environment Department (NMED) for SWMU 139 in 1995. 

In June 1996, an NFA proposal was submitted to the NMED for SWMU 149 (SNUNM June 
1996). In June 1998, the NMED Hazardous and Radioactive Materials Bureau (HRMB) 
responded with a Request for Supplemental Information (RSI) for the NFA proposal (NMED 
June 1998) with the following specific requirements for SWMU 149: 

• Present final versions of the general location and site figures. 

• Complete a borehole and install a soil-vapor monitoring system near one 
PETREX™ passive soil-vapor location to investigate a possible plume. 

• Provide a rationale for establishing PETREX™ passive soil-vapor survey action 
levels. 

• Drill through the center of and beneath the seepage pit at the site to collect soil 
samples, rather than collect samples from boreholes alongside the structure. 

• Provide complete data tables that include such information as: sample 
identification numbers, analyses performed by off-site laboratories, analytical 
methods, method detection limits (MDLs) or practical quantitation limits, New 
Mexico/U.S. Environmental Protection Agency (EPA) maximum contaminant limits 
(MCLs), and approved upper tolerance limits (UTLs) or 95th percentile values for 
comparison. 

• Do not automatically assume that detections of volatile organic compounds 
(VOCs) in quality assurance (QA)/quality control (QC) samples are due to 
laboratory contamination, and include QA/QC samples on the data tables. 

• Perform a risk assessment that includes the determination of the horizontal and 
vertical extent of contamination, and follows the current NMED risk assessment 
protocols. 

• Analyze for high explosive (HE) compounds by EPA Method 8330. 

• Collect deeper samples at the seepage pit and the septic tank to intercept 
potentially contaminated soil/sediment. 
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SNUNM addressed the general and site-specific comments in a response to the RSI in 
November 1998 (SNUNM November 1998). The SNUNM responses to the SWMU 149 site
specific comments were to: 

• Submit final and updated versions of the general location and site figures. 

• Agree to collect an additional VOC soil sample at the single PETREX™ soil-vapor 
sample location in question. 

• Agree to collect soil samples from boreholes through the center of, and beneath, 
disposal structures at five sites (including SWMU 149}, and discuss with the 
NMED any deviations noted in soil samples collected from boreholes adjacent to 
such structures. 

• Agree to consult, on a site-by-site basis, with the NMED to evaluate exceedences 
of the 95th percentile or UTL background concentrations in samples. 

• Agree to update the analytical results table using the formats specified by the 
NMED, and acknowledge that EPA Method 8330 is the desired method for HE 
compound analyses. 

• Explain that SNUNM uses "the Blank Rule" as allowed by the EPA laboratory 
evaluation guidelines to evaluate VOC detections in samples and that QAJQC 
issues with contract laboratories are audited and addressed by SNUNM's Sample 
Management Office. SNUNM further agreed to discuss the subject further with the 
NMED/HRMB. 

• Discuss the need for additional, deeper subsurface sampling with the NMED, 
although SNUNM did not see any technical justification in attempting to collect 
deeper soil samples in the shallow and relatively impermeable bedrock occurring 
at this site. 

• Submit a new risk assessment based upon the protocols currently being 
developed by the NMED. 

The NMED/HRMB notified SNUNM on December 11, 1998 (NMED December 1998) that it had 
reviewed the results of the seepage pit sampling study specified in the June 1998 RSI (NMED 
June 1998) with regard to SWMU 149 the following decisions were made: 

• Soil samples are required from a borehole drilled through the center of the 
seepage pit and analyzed for HE by EPA Method 8330. 

• A deep sample must be collected and analyzed for all constituents of concern 
(COGs) since one was not collected during the original investigation. 

Negotiations were in process after the November 1998 RSI response submittal (SNUNM 
November 1998) to define a technical and decision-making approach to complete environmental 
assessment and characterization work at the 22 OU 1295 SWMUs and 61 other Drain and 
Septic Systems (DSS) Area of Concern (AOC) sites at SNUNM. A Sampling and Analysis Plan 
(SAP) (SNUNM October 1999} was written that documented investigations planned for 
completion at all OU 1295 SWMUs and AOC sites. The plan was approved by the NMED in 
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January 2000 (Bearzi January 2000). Technical details for soil sampling procedures, soil 
sample locations, laboratory analytical methods, and passive soil-vapor sampling requirements 
at these sites were specified in a follow-up Field Implementation Plan (SNUNM November 
2001) that was also approved by the NMED (Moats February 2002). 

After the SAP was completed, the NMED issued a second RSI in June 2000 (NMED June 2000) 
that required additional samples be collected for HE analysis by EPA Method 8330 from a 
borehole drilled through the center of the seepage pit, and the collection of a second soil sample 
from a deeper depth interval to be analyzed for all COCs. If these samples could not be 
collected, as specified in the SAP (SNUNM October 1999), a downgradient groundwater 
monitoring well would be required. 

SNUNM responded to this second RSI in September 2000 and again agreed to collect one or 
two additional HE samples from a single borehole at a location and at a depth agreeable to both 
the NMED and SNUNM. SNUNM also agreed to install a groundwater monitoring well at a 
location agreed upon by the NMED and SNUNM; SNUNM agreed to collect groundwater 
samples for a minimum of eight quarters, and analyze the samples for VOCs, Resource 
Conservation and Recovery Act (RCRA) metals, cyanide, and HE compounds (SNUNM 
September 2000). 

1.2 Remaining RSI Requirements 

The remaining requirements to fulfill the November 1998 and the June 2000 RSI for SWMU 149 
that are addressed in this RSI response are: 

• Submit the analytical results for the additional HE soil sample collected at 
SWMU 149 in October 2002. 

• Submit the analytical results for the eight quarters of groundwater monitoring, 
beginning in July 2002 and ending in May 2004, from monitoring well CTF-MW3 
installed near SWMU 149. 

• Submit a revised risk assessment using all available soil data. 

An updated general location map (Figure 1.2-1 ), and an updated site location map showing the 
soil sampling locations at this site (Figure 1.2 2) are also provided. The location of groundwater 
monitoring well CTF-MW3 is shown in Figure 1.2-3. Because the site description and 
operational history were provided in the initial NFA proposal (SNUNM June 1996), the 
information is only briefly summarized in the risk assessment report in Chapter 4.0. 

AU6-05/W P/SNL05: R5700.doc 1-3 840857.03.01 06/09/05 4:55PM 



This page intentionally left blank. 

AU6-05/WP/SNL05:R5700.doc 1-4 840857.03.01 06/09/05 4:55PM 



M.opid • 050286 04fl1105 SNL EGIS ORCl. ti146 DHelfrich 
391600 405000 

"' + "' iil 
~ 

"' "' + ~ 

I + 
391600 

Albuquerque 

DSSSWMU 
149 

+ 
405000 

legend 

-
DSS SWMU 149 

Major Road 

KAFB Boundary 

dh050286 .. ml 

TA-V 

't 

TA-111 

\-

USFS Withdrawn Area Boundary 

SNL Technical Area 

840857.03010000 A240 

418600 432000 

~.,. 
Manzano .,., 

:-t-1, Base 

~~~. 
'? 

~ ~s 
t>-P"-0 

~ 
':>q_ 

U.S.F.S. 
Withdrawn 

Area .-,o 
<. .. 
'i o., 

.,,,;;J;;,B,.b 1b + ~C>' 

-j 

Sol•r l Isleta Baed Fbw~r 
10wer 

Isleta Pueblo 

+ + 
418600 432000 

1-5 

Figure 1.2-1 
Location Map of Drain and Septic 

Systems (DSS) SWMU 149, 
Bldg. 9930 Septic System, 

Coyote Test Field 
0 4600 9000 

Scale~ Feet 

1080 2160 

Sale In Meters 

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

~ 
~ 
0 
0 

I 
0 

"' 



M..pid = 050287 04f12/05 SNL ECliS ORCl. l5146 DHelf rich dh050 287 .. ml 
419800 

+ 

I 

I 

I 
I 

I 

I 
I 

419800 

Legend 
• 

.----------. 
----------· 

840857.03010000 A241 

Soil Boring Location 

PetrexTM Sample location 

Unpaved Road 

Septic Tank, Seepage Pit 

Drainline, Sanitary Sewerl ine 

Building I Structure 

DSS SWMU 149 

I 

I 

I 
I 

I 
I 

I 

1-7 

419900 

+ 

+ 

419900 

Figure 1.2-2 
Site Map of Drain and Septic 
Systems (DSS) SWMU 149, 
Bldg. 9930 Septic System, 

Coyote Test Field 

0 17.6 36 

Scale n Feet 

0 4.2 8.4 

Sandia National Laboratories, New Mexico 
Environmental Gee ra hie Information S stem 



Mopid ~050285 03/20/05 SNL EGIS ORG. 6146 OHelfrich dh050 285 .. ml 

8 
~ 

~ 

c 

~ 
~ 

c g 
<o 

~ 

4 19400 419600 

~ 

~\ 

+ + 

J 
0 

I ( 
I 

+ '--..._ -+ 
CTF-MW3)s( II 

+ + 

419400 4 1960 0 

Legend 
Groundwater Monitoring Well 

Sanitary Sewerline, Drainline 

Septic Tank, Seepage Pit 

Unpaved Road 

0 6 6 ° Fence 

Build ing I Structure 

·---------· I I SWMU 149 ... ________ _. 

840857.03010000 A358 

419800 

+ 

---- I 
I ,., 

,' '') I ,, 
I ... ..,..., 

I 'I 
I () I 

I I 
I I 

,: SWMU ,' 
~,~, 149 ,' 

~, I 
,, I 

....... ,l 

+ 

419800 

Figure 1.2-3 
Location Map of Groundwater 
Monitoring Well CTF-MW3 at 

Drain and Septic Systems IDSS) SWMU 149, 

1-9 

Bldg. 9930 Septic System 
Coyote Test Field 
0 60 100 

Sale In Feet 

0 12 24 

Sale In Meters 

Sandia Nat ional Laboratories, New Mexico 
Environmental Gao ra hie Informat ion S stem 

t 
" c c c 

t 
~ c 

£ 
g: 
c 



2.0 ADDITIONAL SOIL SAMPLING AT DSS SWMU 149 

On October 10, 2002, one additional sample for HE compounds was collected at DSS 
SWMU 149. The original intent was to collect the sample from a borehole drilled through the 
center of, and beneath, the seepage pit. However, underground utilities had been installed 
across the location of the abandoned seepage pit, and the borehole had to be shifted 
approximately 3 feet further to the south (location SP-3 on Figure 1.2-2). Sampling details and 
results are presented in the following sections. 

2.1 2002 HE Compound Soil Sampling Methodology 

An auger drill rig was used to collect the additional HE soil sample at DSS SWMU 149. The HE 
sample was collected starting at 8 feet below ground surface (bgs), using a Geoprobe™ 
sampler inside the drill rig augers at location SP-3 (Figure 1.2 2). Once the auger rig had 
reached the top of the sampling interval, a 3- or 4-foot-long by 1.5-inch inside 
diameter Geoprobe™ sampling tube lined with a butyl acetate (BA) sampling sleeve was 
inserted into the borehole and hydraulically driven downward 3 to 4 feet to partially fill the BA 
tube with soil. Refusal, due to shallow bedrock, was encountered at approximately 12 feet bgs 
in borehole SP-3. 

Once the sample tube was retrieved from the borehole, the sample for HE analysis was 
collected by emptying the soil from the BA sleeve into a decontaminated mixing bowl, blending 
with a spatula, and then transferring an aliquot of the blended soil into the sample container. 

The sample was documented and handled in accordance with applicable SNUNM operating 
procedures and was transported to an off-site laboratory for HE compound analysis by EPA 
Method 8330. 

2.2 2002 HE Compound Soil Sampling Results and Conclusions 

HE compound analytical results for the one soil sample collected from the seepage pit borehole 
are summarized in Table 2.2-1. MDLs for the HE soil analysis are presented in Table 2.2-2. No 
HE compounds were detected in the sample collected. 

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

The laboratory data for the HE soil sample analysis were reviewed and verified/validated 
according to "Verification and Validation of Chemical and Radiochemical Data," Technical 
Operating Procedure (TOP) 94-03, Rev. 0 (SNUNM July 1994). Annex A contains the data 
validation reports for the HE soil sample collected at DSS SWMU 149. The data are acceptable 
for use in this request for a determination of Corrective Action Complete (CAC) without controls. 

No duplicate HE soil samples or equipment blanks (EBs) were collected when the additional HE 
sample was collected at DSS SWMU 149. 
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Table 2.2-1 
Summary of DSS SWMU 149, Building 9930 Septic System 

Confirmatory Soil Sampling, HE Compound Analytical Results 
October 2002 

(Off-Site Laboratory) 

Sample Attributes HE 
Record Sample (EPA Method 8330a) 

Numberb ER Sample ID Depth (ft) (f.,lg/kg) 
605785 9930-SP-3-8-S 8 ND 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE =High explosive(s). 
ID = Identification. 
f.,lg/kg = Microgram(s) per kilogram. 
ND =Not detected. 
S = Soil sample. 
SP = Seepage pit. 
SWMU =Solid Waste Management Unit. 
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Table 2.2-2 
Summary of DSS SWMU 149, Building 9930 Septic System 
Confirmatory Soil Sampling, HE Compound Analytical MDLs 

October 2002 
(Off-Site Laboratory) 

EPA Method 8330a 
Detection Limit 

Analyte (1-!g/kg) 
2-Amino-4,6-dinitrotoluene 18.1 
4-Amino-2,6-dinitrotoluene 34.1 
1 ,3-Dinitrobenzene 34.1 
2,4-Dinitrotoluene 55 
2,6-Dinitrotoluene 48 
HMX 48 
Nitrobenzene 48 
2-Nitrotoluene 24 
3-Nitrotoluene 24 
4-Nitrotoluene 24 
RDX 48 
Tetryl 22.1 
1 ,3,5-Trinitrobenzene 29 
2,4,6-Trinitrotoluene 48 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE =High explosive(s). 
HMX = Octahydro-1 ,3,5,7 -tetranitro-1 ,3,5, 7 -tetrazocine. 
MDL =Method detection limit. 
~-tg/kg = Microgram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
SWMU =Solid Waste Management Unit. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 
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3.0 GROUNDWATER SAMPLING AT DSS SWMU 149 

3.1 Groundwater Monitoring Well CTF-MW3 Installation and Sampling 

Groundwater monitoring well CTF-MW3 was installed with an air-rotary casing hammer (ARCH) 
drilling rig in August 2001 at a location agreed upon by the NMED and SNUNM. The monitoring 
well location is shown in Figure 1.2-3. Figure 3.1-1 shows the borehole for the monitoring well 
being drilled with Building 9930 in the background. The borehole for the well was drilled to 
430 feet bgs and backfilled to 365 feet bgs. The screened interval is from 340 to 360 feet bgs, 
with a sump from 360 to 365 feet bgs. Annex B contains the borehole lithologic log and 
construction diagram for this well. Depth to groundwater was 302.21 feet bgs on January 7, 
2005. 

Monitoring well CTF-MW3 was sampled on a quarterly basis from July 2002 to June 2004 to 
acquire the eight quarters of groundwater data required by the NMED in the June 2000 RSI 
(NMED June 2000). Groundwater sample collection and handling were performed in 
accordance with SNUNM Field Operating Procedure 94-48, "Sampling Groundwater Monitoring 
Wells" (SNUNM July 1996a). 

There are no current plans to continue sampling or to plug and abandon this well. At some 
point in the future the well may be incorporated into the SNUNM Groundwater Protection 
Program or Long-Term Environmental Stewardship monitoring networks. 

3.2 Groundwater Monitoring Well CTF-MW3 Sampling Results and 
Conclusions 

Analytical results for the eight quarters of groundwater samples collected from monitoring 
well CTF-MW3 are presented and discussed in this section. As agreed upon by the NMED and 
SNUNM, the eight quarters of groundwater samples were analyzed for VOCs, HE compounds, 
RCRA metals, and cyanide (SNUNM September 2000). Although not required by the NMED, 
additional samples were also collected and analyzed for nitrate plus nitrite (NPN) and anions 
and cations. These additional samples were collected to further characterize the general ion 
chemistry of groundwater in this well and for purge-water waste characterization purposes. 

VOC analytical results for the eight groundwater samples collected from monitoring 
well CTF-MW3 are summarized in Table 3.2-1. MDLs for the VOC groundwater analyses 
are presented in Table 3.2-2. Trace amounts of five VOCs have been detected in the 
groundwater samples collected. Acetone was detected only in the July 16, 2002 sample. 
Bromodichloromethane was detected in the last two samples collected on March 23, 2004 and 
June 1 , 2004. Dibromochloromethane was detected in three of the eight sampling events. 
Chloroform was detected in samples collected from six of the eight sampling events. Toluene 
was detected only in the sample collected on June 1 , 2004 and in the associated trip blank (TB). 
No other VOCs were detected in the TBs associated with these samples. 
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Figure 3.1-1 

Drilling the borehole for groundwater monitoring well CTF-MW3 west of DSS SWMU 149 with 
Building 9930 in the background. View to the northeast. August 20, 2001 
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Table 3.2-1 
Summary of DSS SWMU 149, Building 9930 Septic System 

Monitoring Well CTF-MW3 Groundwater Sampling, VOC Analytical Results 
July 2002-June 2004 
(Off-Site Laboratory) 

Sample Attributes VOCs EPA Method 8260Ba) (J..LQ/L) 
Record Sample 

Numberb ER Sample 10 Date Acetone Bromodichloromethane Chloroform Dibromochloromethane 
605578 049494-001 07-16-02 14.0 
605762 060022-001 11-07-02 NO (4.5) 
606085 061026-001 02-11-03 ND_{4.5) 
606259 061681-001 04-29-03 NO (4.5) 
606694 063016-001 08-28-03 NO (4.5) 
606914 063529-001 12-03-03 NO (4.5) 
607338 064411-001 03-23-04 NO (4.5) 
607545 065030-001 06-01-04 NO (4.5) 

Quality Assurance/Quality Control Samples-Trip Blank Samples (Ltq/L) 
605578 049499-001 07-16-02 
605762 060030-001 11-07-02 
606085 061032-001 02-11-03 
606259 061684-001 04-29-03 
606694 063017-001 08-28-03 
606914 063530-001 12-03-03 
607338 064412-001 03-23-04 
607545 065031-001 06-01-04 

Regulatory Limits 
Maximum Contaminant Levelc 
Maximum Allowable Concentrationd 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
b Analysis request/chain-of-custody record. 

NO (4.5) 
NO (4.5) 
ND(4.5) 
NO (4.5) 
ND(4.5) 
NO (4.5) 
NO (4.5) 
NO (4.5) 

NE 
NE 

NO (0.38) NO (0.36) 
NO (0.38) 0.481 J (1.0 
NO (0.381 0.503 J (1.0 
NO (0.38) 0.649 J (1.0 
NO (0.38) 0.402 J (1.0 
NO (0.38) ND_{0.36l 

0.547 J (1.0 0.559 J (1.0 
0.496 J (1.0 0.527 J (1.0 

NO (0.38) NO (0.36) 
NO (0.38) NDj0.36} 
NO (0.38) NO (0.36) 
NO (0.38) NO (0.36) 
NO (0.38) NO (0.36) 
NO (0.38) NO (0.36) 
NO (0.38) ND_(0.36l 
NO (0.38) NO (0.36) 

NE NE 
NE NE 

cMaximum contaminant level established by the EPA National Primary Drinking Water Regulations (40 CFR 141.11 [b]). 
dMaximum allowable concentration in groundwater for the contaminants specified in 20 NMAC 6.2, Sec. 3103 . 
CFR = Code of Federal Regulations. MDL = Method detection limit. 
DSS =Drain and Septic Systems. J..lg/L = Microgram(s) per liter. 

NO (0.29) 
ND{0.29l 

0.297 J (1.0 
NO (0.29) 
NO (0.29) 
NO (0.29} 

0.467 J (1.0 
0.330 J(1.0 

NO (0.29) 
NO (0.29J 
NO (0.29) 
ND{0.29J 
NO (0.29) 
NO (0.29) 
NO (0.29) 
NO (0.29) 

NE 

NE_._- L 

Toluene 
NO (0.39) 
NO (0.39) 
NO (0.39) 
NO (0.39) 
ND(0.39) 
NO (0.39) 
NO (0.39) 

0.447 J _(1.0) 

NO (0.39) 
NO (0.39) 
NO (0.39) 
NO (0.39) 
NO (0.39) 
NDJ0.39) 
NO (0.39) 

0.713 J (1.0) 

1,000 
750 

-

EPA =U.S. Environmental Protection Agency. NO () = Analyte not detected above the MDL, shown in parentheses. 
ER = Environmental Restoration. NE = Not established. 
10 =Identification. NMAC =New Mexico Administrative Code. 
J ( ) =The reported value is greater than or equal to the MDL but is less SWMU =Solid Waste Management Unit. 

than the practical quantitation limit, shown in parentheses. VOC = Volatile organic compound. 



Table 3.2-2 
Summary of DSS SWMU 149, Building 9930 Septic System 

Monitoring Well CTF-MW3 Groundwater Sampling, VOC Analytical MDLs 
July 2002-June 2004 
(Off-Site Laboratory) 

EPA Method 8260Ba 
Detection Limit 

Analyte (~g/L) 
Acetone 4.5 
Benzene 0.33 
Bromodichloromethane 0.38 
Bromoform 0.5 
Bromomethane 0.5 
2-Butanone 2.31 
Carbon disulfide 1.91 
Carbon tetrachloride 0.29 
Chlorobenzene 0.32 
Chloroethane 0.5 
Chloroform 0.36 
Chloromethane 0.5 
Dibromochloromethane 0.29 
1, 1-Dichloroethane 0.41 
1 ,2-Dichloroethane 0.29 
1, 1-Dichloroethene 0.41 
cis-1 ,2-Dichloroethene 0.3 
trans-1 ,2-Dichloroethene 0.37 
1 ,2-Dichloropropane 0.25 
cis-1 ,3-Dichloropro_Qene 0.3 
trans-1 ,3-Dichloropropene 0.29 
Ethyl benzene 0.21 
2-Hexanone 1.45 
Methylene chloride 3.3 
4-Methyl-2-pentanone 1.78 
Styrene 0.25 
1,1 ,2,2-Tetrachloroethane 0.49 
Tetrachloroethene 0.33 
Toluene 0.39 
1,1, 1-Trichloroethane 0.34 
1,1 ,2-Trichloroethane 0.44 
Trichloroethene 0.36 
Vinyl acetate 1.32 
Vinyl chloride 0.55 
Xylene 0.25-0.83 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
~g/L = Microgram(s) per liter. 
SWMU =Solid Waste Management Unit. 
VOC = Volatile organic compound. 
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HE Compounds 

HE compound analytical results for the eight groundwater samples collected from monitoring 
well CTF-MW3 are summarized in Table 3.2-3. MDLs for the HE groundwater analyses are 
presented in Table 3.2-4. A trace amount of 2-amino-4,6-dinitrotoluene was detected in the 
sample collected on July 16, 2002 during the first sampling event. No HE compounds were 
detected in any subsequent groundwater sample collected from this well. 

Table 3.2-3 
Summary of DSS SWMU 149, Building 9930 Septic System 

Monitoring Well CTF-MW3 Groundwater Sampling, HE Compound Analytical Results 
July 2002-June 2004 
(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Numberb ER Sample ID Date 
605578 049494-015 07-16-02 
605762 060022-015 11-07-02 
605762 060022-R15c 11-07-02 
606085 061026-015 02-11-03 
606259 061681-015 04-29-03 
606694 063016-015 08-28-03 
606914 063529-015 12-03-03 
607338 064411-015 03-23-04 
607545 065030-015 06-01-04 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
cReanalysis. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
HE =High explosive(s). 
ID = Identification. 

HE 
(EPA Method 8330Ba) 

(J..lg/L) 

2-Amino-4,6-dinitrotoluene 
0.085 J (0.1 04 

NO (0.0779) 
NO (0.0779) 
ND{0.0779) 
NO (0.0779) 
ND10.0822) 
NO (0.0779) 
NO (0.325) 
NO (0.325) 

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

MDL = Method detection limit. 
J..lg/L = Microgram(s) per liter. 
NO ( ) = Not detected above the MDL, shown in parentheses. 
SWMU =Solid Waste Management Unit. 
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Table 3.2-4 
Summary of DSS SWMU 149, Building 9930 Septic System 

Monitoring Well CTF-MW3 Groundwater Sampling, HE Compound Analytical MDLs 
July 2002-June 2004 
(Off-Site Laboratory) 

EPA Method 8330Ba 
Detection Limit 

Analyte (Jlg/L) 
2-Amino-4,6-dinitrotoluene 0.0779-0.325 
4-Amino-2,6-dinitrotoluene 0.0409-0.162 
1 ,3-Dinitrobenzene 0.033-0.325 
2,4-Dinitrotoluene 0.0349-0.325 
2,6-Dinitrotoluene 0.0501-0.182 
HMX 0.0779-0.162 
Nitrobenzene 0.0131-0.162 
2-Nitrotoluene 0.064-Q.162 
3-Nitrotoluene 0.064-0.325 
4-Nitrotoluene 0.064-0.325 
RDX 0.053-Q.162 
Tetryl 0.032-0.487 
1 ,3,5-Trinitrobenzene 0.0249-0.325 
2,4,6-Trinitrotoluene 0.0779-0.162 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE =High explosive(s). 
HMX = Octahydro-1 ,3,5,7-tetranitro-1 ,3,5,7-tetrazocine. 
MDL = Method detection limit. 
Jlg/L = Microgram(s) per liter. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
SWMU =Solid Waste Management Unit. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 

RCRA Metals 

RCRA metals analytical results for the eight groundwater samples collected from monitoring 
well CTF-MW3 are summarized in Table 3.2-5. MDLs for the RCRA metals in groundwater 
analyses are presented in Table 3.2-6. Selenium was detected in all eight groundwater 
samples at concentrations slightly above the NMED-approved background concentration 
(Dinwiddie September 1997). All other metal concentrations were below the NMED-approved 
background or other promulgated regulatory limits. 

Total Cyanide, NPN, Anions and Cations 

Cyanide, NPN, and anions and cations analytical results for the eight sets of groundwater 
samples collected from monitoring well CTF-MW3 are summarized in Table 3.2-7. MDLs for the 
cyanide, NPN, and anions and cations analyses are presented in Table 3.2-8. Cyanide was 
detected in one of the eight samples collected. NPN was detected at concentrations slightly 
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Table 3.2-5 
Summary of DSS SWMU 149, Building 9930 Septic System 

Monitoring Well CTF-MW3 Groundwater Sampling, RCRA Metals Analytical Results 
July 2002-June 2004 
(Off-Site Laboratory) 

Sample Attributes Metals (EPA Method 3005f7470a) (mg/L) 
Record Sample 

Numberb ER Sample ID Date Arsenic Barium 
605578 049494-008 07-16-02 0.00103 J 0.0228 

(0.003) 
605762 060022-008 11-07-02 0.00211 J 0.0229 

(0.003) 
606085 061026-008 02-11-03 0.00256 J 0.0271 

(0.003) 
606259 061681-008 04-29-03 NO (0.001) 0.0271 

606694 063016-008 08-28-03 0.00354 0.0281 

606914 063529-008 12-03-03 0.00361 0.0320 

607338 064411-010 03-23-04 0.0014 J 0.0278 
(0.003) 

607545 065030-010 06-01-04 0.00129 J 0.0281 
(0.003) 

Regulatory Limits (mg/L) 

Maximum Contaminant Levelc 0.010 2.0 

Maximum Allowable Concentrationd 0.1 1.0 

Background Concentration8 0.014 0.12 

Note: Values in bold exceed background groundwater concentrations. 

aEPA November 1986. 

b Analysis request'chain-of-custody record. 

Cadmium Chromium Lead 
NO (0.00004) NO (0.00038) 0.000081 J 

(0.002) 
NO (0.00004) 0.000915 J 0.000672 J 

(0.003) (0.002) 
0.000071 J 0.00116 J 0.000392 J 

(0.001) (0.003) (0.002) 
0.00005 J NO (0.00038 J) 0.00028 J 

(0.001) (0.002) 
NO (0.00004) 0.00209 J 0.000334 J 

(0.003) (0.002) 
0.000052 J 0.00177 J 0.000263 J 

(0.001) (0.003) (0.002) 
NO (0.00004) 0.00125 J 0.000226 J 

(0.003) (0.002) 
0.000045 J 0.00114 J 0.0005 J 

(0.001) (0.003) (0.002) 

0.005 0.1 NE 

0.01 0.05 0.05 

0.00047 0.043 0.01 

cMaximum contaminant level. Established by the EPA National Primary Drinking Water Regulations (40 CFR 141.11 [b]). 

dMaximum allowable concentration in groundwater for the contaminants specified in 20 NMAC 6.2, Sec. 3103. 
8 Dinwiddie September 1997. 
CFR = Code of Federal Regulations. 
DSS = Drain and Septic Systems. 

= Method detection limit. 
= Milligram(s) per liter. 

Mercury 
NO (0.000047) 

NO (0.000047 J) 

NO (0.000047) 

NO (0.000047) 

NO (0.000047 J) 

NO (0.000047) 

NO (0.000047 J) 

0.000103 J 
(0.0002) 

0.002 

0.002 

0.002 

Selenium 
0.0147 

0.0152 

0.0163 

0.0174 

0.0176 

0.0155 

0.0174 

0.0163 

0.05 

0.05 

0.005 

EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 

MDL 
mg!L 
NO() 
NE 
NMAC 
RCRA 
SWMU 

= Not detected above the MDL, shown parentheses. 
= Not established. 

10 = Identification. 
J = Analytical result was qualified as an estimated value. 
J ( ) =The reported value is greater than or equal to the MDL, but is less than the 

practical quantitation limit, shown in parentheses. 

= New Mexico Administrative Code. 
= Resource Conservation and Recovery Act. 
= Solid Waste Management Unit. 

Silver 
NO (0.00004) 

NO (0.00004) 

0.000105 J 
(0.001) 

0.000061 J 
(0.001) 

0.000052 J 
(0.001) 

NO (0.00004) 

0.000046 J 
(0.001) 

NO (0.00004) 

NE 

0.05 

< 0.010 



Table 3.2-6 
Summary of DSS SWMU 149, Building 9930 Septic System 

Monitoring Well CTF-MW3 Groundwater Sampling, RCRA Metals Analytical MDLs 
July 2002-May 2004 
(Off-Site Laboratory) 

EPA Methods 3005/747oa 
Detection Limits 

Analyte _{_mg/L) 
Arsenic 0.001 
Barium 0.00019 
Cadmium 0.00004 
Chromium 0.00038 
Lead 0.00005 
Mercury 0.000047 
Selenium 0.00064 
Silver 0.00004 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
mg/L = Milligram(s) per liter. 
RCRA = Resource Conservation and Recovery Act. 
SWMU =Solid Waste Management Unit. 
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Table 3.2-7 
Summary of DSS SWMU 149, Building 9930 Septic System 

Monitoring Well CTF-MW3 Groundwater Sampling, Total Cyanide, Nitrate plus Nitrite 
Anions and Cations Analytical Results 

July 2002-June 2004 
(Off-Site Laboratory) 

Sample Attributes (EPA Methods 353.1/3005/9012/9056)a mg!L) 
Record Sample Nitrate plus 

Numberb ER Sample ID Date Total Cyanide Nitrite Bromide Calcium Chloride Fluoride 
605578 049494 07-16-02 ND (0.00172) 5.5S 1.21 236 
605762 060022 11-07-02 ND (0.00172) 5.30 0.947 213 
606085 061026 02-11-03 ND (0.00172) 4.9S 1.24 211 
606259 061681 04-29-03 ND(0.00172 J) 5.9§ 1.20 219 
606694 063016 08-28-03 ND (0.00172) 6.35 1.18 198 
606914 063529 12-03-03 0.00197 J (0.005) 2.59 1.33 223 
607338 064411 3-23-04 ND (0.00172) 1.67 0.848 210 
607545 065030 06-01-04 ND(0.00172 Jl 1.99 1.30 207 

Regulatory Limits 

Maximum Contaminant Levelc 0.2 10 NE NE 

Maximum Allowable Concentrationd 0.2 10 NE NE 

B~ckgro1Jnd Co11centr~tion9 __ NE 4.0 NE NE 
- - -- - -

Note: Values in bold exceed either background or maximum allowable groundwater concentrations. 

aEPA November 1986. 

bAnalysis request/chain-of-custody record. 

141 
155 
141 
127 
133 
133 
130 
132 

NE 

NE 

NE 

cMaximum contaminant level. Established by the EPA National Primary Drinking Water Regulations (40 CFR 141.11 [b]). 

dMaximum allowable concentration in groundwater for the contaminants specified in 20 NMAC 6.2, Sec. 3103. 
9 Dinwiddie September 1997. 
CFR = Code of Federal Regulations. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ID =Identification. 
J = Analytical result was qualified as an estimated value. 

1.91 
1.84 
2.27 
2.16 
2.16 
2.23 
2.2~ 

2.49 

4.0 

1.6 

NE 

Magnesium 
59.7 
49.1 
50.5 
55.0 
53.0 
53.3 
49.7 
53.5 

NE 

NE 

NE 

J ( ) =The reported value is greater than or equal to the MDL, but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
mg!L = Milligram(s) per liter. 
ND ( ) = Not detected above the MDL, shown in parentheses. 
NE =Not established. 
NMAC = New Mexico Administrative Code. 
SWMU = Solid Waste Management Unit. 

Potassium 
15.1 
14.1 
13.2 
13.4 
12.1 
13.1 
12.4 
12.9 

NE 

NE 

NE 

Sodium Sulfate 
184 481 
191 543 
188 540 
173 505 
168 522 
200 547 
152 513 
170 531 

NE NE 

NE NE 

NE NE 



Table 3.2-8 
Summary of DSS SWMU 149, Building 9930 Septic System 

Monitoring Well CTF-MW3 Groundwater Sampling, Total Cyanide, Nitrate plus Nitrite 
Anions and Cations Analytical MDLs 

July 2002-May 2004 
(Off-Site Laboratory) 

EPA Method 353.1 /3005/9012/9056a 
Detection Limits 

Analyte (mg/Ll 
Total Cyanide 0.00172 
Nitrate plus Nitrite 0.05-0.1 
Bromide 0.0978-0.489 
Calcium 0.04 
Chloride 0.161-0.322 
Fluoride 0.0553 
Magnesium 0.00633-0.0317 
Potassium 0.0151 
Sodium 0.00968 
Sulfate 0.965-1.93 

aEPA November 1986. 
DSS =Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/L = Milligram(s) per liter. 
SWMU =Solid Waste Management Unit. 

above the NMED-approved background (Dinwiddie September 1997) in the first five samples 
collected. No regulatory or background limits have been established for bromide, calcium, 
chloride, magnesium, potassium, sodium, or sulfate in groundwater. The concentrations 
measured for these individual anions and cations were similar for the eight quarters of sampling. 

Fluoride concentrations slightly exceeded the maximum allowable concentration (20 NMAC 
[New Mexico Administrative Code] 6.2, Sec. 3101) in all eight samples collected. The fluoride 
detected in well CTF-MW3 groundwater is most likely naturally occurring. None of the known 
activities conducted at Building 9930 would have produced a discharge of fluoride 
contamination to the environment. Additionally, abandoned fluorite mines occur in the foothills 
of the Manzanita Mountains approximately 5 miles east and southeast of SWMU 149. These 
mines were developed on deposits of fluorite (CaF2) that were emplaced by calcium fluoride
bearing groundwater circulating along deep seated, high-angle faults bounding the east side of 
the Rio Grande rift. 

3.3 Groundwater Sampling Quality Assurance/Quality Control Samples 
and Data Validation Results 

The laboratory data for the eight sets of groundwater sample analyses were reviewed and 
verified/validated according to "Verification and Validation of Chemical and Radiochemical 
Data," TOP 94-03, Rev. 0 (SNUNM July 1994). Annex C contains the data validation reports for 
the eight groundwater samples collected at this site. 
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As part of the SNUNM groundwater sampling program, QA/QC samples were collected. These 
included duplicate, EB, and TB samples. Aqueous EB samples were randomly collected to 
demonstrate the efficacy of the equipment decontamination process; therefore EB samples 
were not necessarily collected prior to the sampling of each DSS well. No EB samples were 
collected prior to the sampling of DSS monitoring well CTF-MW3. 

Aqueous TB samples, for VOC analysis only, were included in every sample cooler containing 
VOC groundwater samples. A trace of toluene was detected in the last TB shipped with the 
June 4, 2004, samples. Toluene was the only VOC detected in the TBs associated with the 
eight VOC groundwater samples collected from this monitoring well (Table 3.2-1 ). 

No duplicate groundwater samples were collected during the eight rounds of sampling from 
monitoring well CTF-MW3. 
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4.0 RISK ASSESSMENT REPORT FOR DSS SWMU 149 

4.1 Site Description and History 

DSS SWMU 149, the Building 9930 Septic System at SNUNM, is located in the Coyote Test 
Field on federally owned land controlled by Kirtland Air Force Base (KAFB) and permitted 
to the U.S. Department of Energy (DOE). The abandoned septic system consisted of a 
750-gallon septic tank connected to a single seepage pit. Available information indicates that 
Building 9930 was constructed in 1961 (SNUNM March 2003), and it is assumed that the septic 
system was constructed at the same time. By 1993, the septic system discharges were routed 
to the City of Albuquerque sanitary sewer system (Jones July 1993). The old septic system line 
was disconnected and capped, and the system was abandoned in place concurrent with this 
change (Romero September 2003). Waste in the septic tank was removed and managed 
according to SNUNM policy. The empty and decontaminated septic tank was inspected by the 
NMED on November 7, 1995, and a closure form was signed (SNUNM November 1995). The 
septic tank and seepage pit were then backfilled with clean, native soil from the area in early 
1996. 

Environmental concern about DSS SWMU 149 is based upon the potential for the release of 
COGs in effluent discharged to the environment via the septic system seepage pit at this site. 
Because operational records were not available, the investigation was planned to be consistent 
with other DSS site investigations and to sample for possible COGs that may have been 
released during facility operations. 

The ground surface in the vicinity of the site slopes to the west. The closest drainage lies 
approximately 1 ,300 feet south of the site and terminates in the playa just west of KAFB. No 
springs or perennial surface-water bodies are located within 3.3 miles of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is potentially 
rapid because the surface slopes 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 
(SNUNM March 1996). Most of the area immediately surrounding DSS SWMU 149 is unpaved 
with some native vegetation, and no storm sewers are used to direct surface water away from 
the site. 

DSS SWMU 149 lies at an average elevation of approximately 5,570 feet above mean sea level. 
The groundwater beneath the site occurs in unconfined conditions in Precambrian granite and 
quartzite bedrock. As measured in the nearest groundwater monitoring well, CTF-MW3, 
approximately 320 feet to the west of Building 9930, groundwater is 302 feet bgs. Groundwater 
flow is thought to be to the west in this area (SNUNM April2004). The nearest production wells 
are KAFB-4, approximately 4.7 miles to the northwest, and KAFB-11, approximately 4.5 miles to 
the north. 

4.2 Data Quality Objectives 

Soil sampling was conducted in 1995 and 2002 in accordance with the rationale and procedures 
described in the approved "Septic Tanks and Drainfields ADS [Activity Data Sheet]-1295 RCRA 
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Facility Investigation [RFI] Work Plan" (SNUNM March 1993}, the SAP for the RFI of the septic 
tanks and drainfields (IT March 1994), and subsequent site-specific addenda to the Work Plan 
and SAP based upon discussions with the NMED/HRMB. 

Groundwater sampling was conducted at DSS SWMU 149 on a quarterly basis from July 2002 
to June 2004. Groundwater is not evaluated in this risk assessment because, with the 
exception of fluoride, concentrations of detected COGs were below promulgated regulatory 
limits, and because no groundwater exposure pathway exists at this site. Fluoride groundwater 
concentrations slightly exceeded the New Mexico maximum allowable concentration, but were 
below the EPA maximum contaminant level. Fluoride concentrations are probably naturally 
occurring and not associated with a release. 

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 4.2-1 summarizes the rationale for determining the soil sampling locations at this site. 
The source of potential COGs at DSS SWMU 149 was effluent discharged to the environment 
from the seepage pit at this site. 

Table 4.2-1 
Summary of Sampling Performed to Meet Data Quality Objectives 

DSS SWMU 149 Potential COC 
Sampling Area(s) Source 

Soil adjacent to, Effluent 
and beneath, the discharged to the 
septic tank environment from 

the septic tank 

Soil adjacent to, Effluent 
and beneath, the discharged to the 
seepage pit environment from 

the seepage pit. 

coc 
DSS 
NA 
SWMU 

= Constituent of concern. 
=Drain and Septic Systems. 
= Not applicable. 
=Solid Waste Management Unit. 

Number of Sample 
Sampling Density Sampling Location 
Locations (samples/acre) Rationale 

2 NA Evaluate potential 
COC releases to the 
environment from 
effluent discharged 
from septic tank 

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

_pit 

Initial attempts in January 1995 to collect soil samples using a Geoprobe™ were only partially 
successful due to the presence of shallow bedrock in the area. As a result, it was not possible 
to collect soil samples from the deep sampling intervals. The 1995 sampling intervals started at 
7 feet bgs in the two boreholes adjacent to the septic tank and at 8 feet bgs in the two boreholes 
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adjacent to the seepage pit. The depths were approximately equal to the bases of these 
structures. Soil samples were collected using procedures described in the NFA proposal 
(SNUNM June 1996). 

The 1995 soil samples were analyzed for VOCs, semivolatile organic compounds (SVOCs), 
RCRA metals, hexavalent chromium, cyanide, tritium, and radionuclides by gamma 
spectroscopy. The samples were analyzed by off-site laboratories (Quanterra Environmental 
Services [QES], General Engineering Laboratories, Inc. [GEL], and Thermo Analytical 
lnc./Eberline Laboratories [TMA]) and the on-site Radiation Protection Sample Diagnostics 
(RPSD) Laboratory. Samples were also screened for trinitrotoluene (TNT) and soil pH at the 
on-site Environmental Restoration Chemistry Laboratory. No TNT was detected; therefore, 
these TNT samples are not used in the risk assessment analysis. Table 4.2-3 summarizes the 
analytical methods and data quality requirements from the RFI Work Plan (SNUNM March 
1993) and the SAP for the RFI of septic tanks and drainfields (IT March 1994). 

As described in Chapter 2.0, on October 10, 2002, one additional sample for HE compounds 
was collected at this site and analyzed by GEL using EPA Method 8330. 

QA/QC samples were collected during the sampling effort according to the ER Project Quality 
Assurance Project Plan. The QA/QC samples consisted of one TB (for VOCs only), one set of 
field duplicate samples, and one set of EB samples. No significant QA/QC problems were 
identified in the QA/QC samples. Table 4.2-2 summarizes the types of confirmatory and QA/QC 
samples collected at the site and the laboratories that performed the analyses. 

All of the DSS SWMU 149 soil sample results were verified/validated by SNUNM. The off-site 
laboratory results from QES, GEL, and TMA were reviewed according to "Verification and 
Validation of Chemical and Radiochemical Data," TOP 94-03, Rev. 0 (SNUNM July 1994) or 
earlier ER Project Administrative Operating Procedures (AOPs). The 2002 HE sample data 
were verified/validated according to "Data Validation Procedure for Chemical and 
Radiochemical Data," ER Project AOP 00-003 (SNUNM December 1999). The gamma 
spectroscopy data from the RPSD Laboratory were reviewed according to "Laboratory Data 
Review Guidelines," Procedure No. RPSD-02-11, Issue No.2 (SNUNM July 1996b) or an 
earlier procedure. The reviews confirmed that the analytical data are defensible and therefore 
acceptable for use in this RSI response. Therefore, the data quality objectives (DQOs) have 
been fulfilled. 

4.3 Determination of Nature, Rate, and Extent of Contamination 

4.3.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS SWMU 149 
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 RFI Work Plan 
(SNUNM March 1993), the SAP for the RFI of septic tanks and drainfields (IT March 1994), and 
subsequent negotiations with the NMED/HRMB identified the sample locations, sample density, 
sample depth, and analytical requirements. The sample data were subsequently used to 
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Table 4.2-2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS SWMU 149 

Sample Type VOCs SVOCs 
Confirmatory 4 4 
Duplicates 1 1 
EBs and TBsa 2 1 
Total Samples 7 6 
A_nalytical Laboratory QES QES 

aTBs for VOCs only. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
GEL =General Engineering Laboratories, Inc. 
HE = High explosive(s) 
QAIQC = Quality assurance/quality control. 
QES = Quanterra Environmental Services. 
RCRA =Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory . 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
TB = Trip blank. 
TMA = Thermo Analytical lnc./Eberline Laboratories. 
VOC = Volatile organic compound. 

HE 
Compounds 

1 
0 
0 
1 

GEL 

Hexavalent 
RCRA Metals Chromium Total Cyanide 

4 4 4 
1 1 1 
1 0 1 
6 5 6 

QES QES QES 
-- - - -- - ----- -----

Gamma 
Spectroscopy 

Tritium Radionuclides 
1 1 
0 0 
0 0 
1 1 

TMA RPSD 
------- -~ -



Table 4.2-3 
Summary of Data Quality Requirements for DSS SWMU 149 

Analytical Data Quality 
Methoda Level QES GEL TMA 

VOCs Defensible 4 None None 
EPA Method 8260 
SVOCs Defensible 4 None None 
EPA Method 8270 
HE Compounds Defensible None 1 None 
EPA Method 8330 
RCRA Metals Defensible 4 None None 
EPA Method 6000/7000 
Hexavalent Chromium Defensible 4 None None 
EPA Method 7196A 
Total Cyanide Defensible 4 None None 
EPA Method 9012A 
Tritium Defensible None None 1 
EPA Method 906.0 or 
equivalent 
Gamma Spectroscopy Defensible None None None 
Radionuclides 
EPA Method 901.1 

Note: The number of samples does not include composite samples or QAJQC 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). 
QAJQC = Quality assurance/quality control. 
QES = Quanterra Environmental Services. 
RCRA = Resource Conservation and Recovery Act. 
RPSD =Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
TMA = Thermo Analytical lnc./Eberline. 
VOC =Volatile organic compound. 

RPSD 
None 

None 

None 

None 

None 

None 

None 

1 

develop the final conceptual site model for SWMU 149, which is presented in this risk 
assessment report. The quality of the data specifically used to determine the nature, migration 
rate, and extent of contamination is described in the following sections. 

4.3.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at DSS 
SWMU 149 are evaluated using laboratory analyses of the soil samples. The analytical 
requirements include analyses for VOCs, SVOCs, HE compounds, RCRA metals, hexavalent 
chromium, cyanide, tritium, and radionuclides by gamma spectroscopy. The analytes and 
methods listed in Tables 4.2-2 and 4.2-3 are appropriate to characterize the COCs and potential 
degradation products at SWMU 149. 

AU6-05/W P/SNL05: R5700.doc 4-5 840857.03.01 06/09/05 4:55 PM 



4.3.3 Rate of Contaminant Migration 

The septic system at DSS SWMU 149 was deactivated in the early 1990s when Building 9930 
was connected to an extension of the City of Albuquerque sanitary sewer system. The 
migration rate of COGs 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 COGs 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 COGs 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 SWMU 149. 

4.3.4 Extent of Contamination 

Subsurface soil samples were collected from boreholes drilled at five locations adjacent to the 
effluent release points and areas (septic tank and seepage pit) at the site to assess whether 
releases of effluent from the septic system caused any environmental contamination. 

The soil samples were collected at sampling depths starting at 7 feet bgs adjacent to the septic 
tank and 8 feet bgs adjacent to the seepage pit. Sampling intervals started at the depths at 
which effluent discharged from the septic tank seepage pit would have entered the subsurface 
environment at the site. This sampling procedure was required by NMED regulators and has 
been used at numerous DSS-type sites at SNUNM. The soil samples are considered to be 
representative of the soil potentially contaminated with the COGs at this site and are sufficient to 
determine the vertical extent of COGs. 

4.4 Comparison of COCs to Background Levels 

Site history and characterization activities are used to identify potential COGs. The DSS 
SWMU 149 NFA proposal (SNUNM June 1996) describes the identification of COGs and the 
sampling that was conducted in order to determine the concentration levels of those COGs 
across the site. Generally, COGs evaluated in this risk assessment include all detected organic 
and all inorganic and radiological COGs for which samples were analyzed. When the detection 
limit of an organic compound is too high (i.e., could possibly cause an adverse effect to human 
health or the environment), the compound is retained. Nondetected organic compounds not 
included in this assessment were determined to have detection limits low enough to ensure 
protection of human health and the environment. In order to provide conservatism in this risk 
assessment, the calculation uses only the maximum concentration value of each COC found for 
the entire site. The SNUNM maximum background concentration (Dinwiddie September 1997) 
was selected to provide the background screen listed in Tables 4.4-1 and 4.4-2. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COGs are evaluated. The nonradiological COGs included in 
this risk assessment consist of both inorganic and organic compounds. 
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Table 4.4-1 
Nonradiological COGs for Human Health Risk Assessment at DSS SWMU 149 with 

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

Is Maximum COC 
Concentration Less 

Maximum SNUNM Than or Equal to the 
Concentration Background Applicable SNUNM BCF 
(All Samples) Concentration Background Screening (maximum Log K0 w 

coc (mq/kQ) (mq/kq)a Value? aauatic) (for oraanic COGs) 
Inorganic 
Arsenic 4.1 7 Yes 44c --
Barium 147 214 Yes 170d --
Cadmium 0.25e 0.9 Yes 64C --
Chromium, total 3.9 12.8 Yes 16c --
Chromium VI o.o5e NC Unknown 16c --
Cyanide 0.5e NC Unknown NC --
Lead 7.4 11.8 Yes 49c --
Mercury o.o5e <0.1 Yes 5,500C --
Selenium 0.25e <1 Yes aoo1 --
Silver 0.55 J <1 Yes 0.5c --
Organic 
Acetone 0.0091 J NA NA 0.69g -0.24g 

Methylene Chloride 0.0022 J NA NA 5Q 1.25Q 

Note: Bold indicates the COGs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Coyote Test Field Supergroup. 
bNMED March 1998a. 
cyanicak March 1997. 
dNeumann 1976. 
eNondetected concentration (i.e., one-half the maximum detection limit is greater than the maximum detected concentration). 
1Callahan et al. 1979. 
9Howard 1990. 
BCF = Bioconcentration factor. 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
J 

Kow 
Log 
mg/kg 
NA 

= Estimated concentration. 
= Octanol-water partition coefficient. 
=Logarithm (base 10). 
= Milligram(s) per kilogram. 
= Not applicable. 

NC = Not calculated. 
NMED = New Mexico Environment Department. 
SNUNM = Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 

= Information not available. 

f ,, 

Bioaccumulator?b 
(BCF>40, 

Log K0w>4) 

Yes 
Yes 
Yes 

No 
No 

Unknown 

Yes 
Yes 

Yes 

No 

No 
No 
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Table 4.4-2 
Radiological COGs for Human Health Risk Assessment at DSS SWMU 149 with 
Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Maximum Activity SNUNM Background Equal to the Applicable 
(All Samples) Activity SNUNM Background BCF 

coc (pCi/g)a (pCi/g)b Screening Value? lmaximum aquatic] 
Cesium-137 ND (0.0569) 0.079 Yes 
Thorium-232 0.814 1.01 Yes 
Tritium 0.0255 0.021e No 
Uranium-235 NO (0.304) 0.18 No 
Uranium-238 1.26 1.4 Yes 

Note: Bold indicates COGs that exceed the background screening values and/or are bioaccumulators. 
avalue listed is the greater of either the maximum detection or the highest MDA. 
bDinwiddie September 1997, Coyote Test Field Supergroup. 
cNMED March 1998a. 
dBaker and Soldat 1992 . 

3,000d 
3,000d 

NA 
900d 
900d 

Is COCa 
Bioaccumulator?c 

(BCF >40) 

Yes 
Yes 
No 
Yes 
Yes 

~-

erharp February 1999, 420 pCi/L = 0.21 pCi/g assuming a soil density of 1 gram/cubic centimeter and 5 percent soil moisture. 
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. 
NO ( ) = Not detected, but the MDA (shown in parentheses) exceed background activity. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM =Sandia National Laboratories/New Mexico. 
SWMU =Solid Waste Management Unit. 

I 

' 
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Table 4.4-1 lists the nonradiological COGs and Table 4.4-2 lists the radiological COGs for the 
human health risk assessment at DSS SWMU 149. All samples were collected from depths of 
5 feet bgs or greater; therefore, evaluation of ecological risk was not performed. Both tables 
show the associated SNUNM maximum background concentration values (Dinwiddie 
September 1997). Section 4.6.4.2 discusses the results presented in Tables 4.4-1 and 4.4-2. 

4.5 Fate and Transport 

The primary releases of COGs at DSS SWMU 149 were to the subsurface soil resulting from the 
discharge of effluents from the Building 9930 septic system. Wind, water, and biota are 
natural mechanisms of COG transport from the primary release point; however, because the 
discharge was to subsurface soil, none of these mechanisms are considered to be of potential 
significance as transport mechanisms at this site. Because the seepage pit is no longer active, 
additional infiltration of water is not expected. Infiltration of precipitation is essentially 
nonexistent at SWMU 149, as virtually all of the moisture either drains away from the site or 
evaporates. Because groundwater at this site is approximately 302 feet bgs, the potential 
for COGs to reach groundwater through the unsaturated zone above the water table is 
extremely low. 

The COGs at DSS SWMU 149 include both inorganic and organic constituents. The inorganic 
COGs include both radiological and nonradiological analytes. With the exception of cyanide, 
the inorganic COGs are elemental in form and are not considered to be degradable. 
Transformations of these inorganic constituents could include changes in valence 
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of 
selenite or selenate from soil to seleno-amino acids in plants). Cyanide can be metabolized by 
soil biota. Radiological COGs will undergo decay to stable isotopes or radioactive daughter 
elements. However, because of the long half-life of uranium-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 COGs. 

The organic COGs at DSS SWMU 149 are limited to VOCs. Organic COGs 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 COGs in the soil, the loss of acetone and methylene chloride through volatilization is 
expected to be minimal. 

Table 4.5-1 summarizes the fate and transport processes that can occur at DSS SWMU 149. 
The COGs at this site include both radiological and nonradiological inorganic analytes as well as 
organic analytes. Wind, surface water, and biota are considered to be of low significance as 
potential transport mechanisms at this site. Significant leaching into the subsurface soil is 
unlikely, and leaching into the groundwater at this site is highly unlikely. The potential for 
transformation of COGs is low, and loss through decay of uranium-235 is insignificant because 
of its long half-life. 
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Table 4.5-1 
Summary of Fate and Transport at DSS SWMU 149 

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

DSS = Drain and Septic Systems. 
SWMU =Solid Waste Management Unit. 

4.6 Human Health Risk Assessment 

4.6.1 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 COGs, 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 COGs. 

Step 3. The potential intake of these COGs 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 SNUNM maximum background 
screening value. COGs 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 COGs 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 COGs and background. For radiological COGs, 
the incremental total effective dose equivalent (TEDE) and estimated incremental 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 EPA, NMED, and 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. 

4.6.2 Step 1 . Site Data 

Section 4.1 of this risk assessment provides the site description and history for DSS 
SWMU 149. Section 4.2 presents a comparison of results to DQOs. Section 4.3 discusses 
the nature, rate, and extent of contamination. 
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4.6.3 Step 2. Pathway Identification 

DSS SWMU 149 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Annex D 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 COGs and direct gamma 
exposure for the radiological COGs. The inhalation pathway for both nonradiological and 
radiological COGs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COGs as well. The dermal pathway is included for the 
nonradiological COGs 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 
SWMU 149 is approximately 302 feet bgs. No intake routes through plant, meat, or milk 
ingestion are considered appropriate for either the industrial or residential land-use scenarios. 
Figure 4.6.3-1 shows the conceptual site model flow diagram for DSS SWMU 149. 

Pathway Identification 

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

4.6.4 Step 3. Background Screening Procedure 

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

4.6.4.1 Methodology 

Maximum concentrations of nonradiological COGs are compared to the approved SNUNM 
maximum screening levels for this area. The SNUNM maximum background concentration was 
selected to provide the background screen in Table 4.4-1 and used to calculate risk attributable 
to background in Section 4.6.6.2. Only the COGs that were detected above the corresponding 
SNUNM maximum background screening levels or that do not have either a quantifiable or 
calculated background screening level are considered in further risk assessment analyses. 

For radiological COGs that exceed the SNUNM background screening levels, background 
values are subtracted from the individual maximum radionuclide concentrations. Those that do 
not exceed these background levels are not carried any further in the risk assessment. This 
approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COGs that do not have a background value and are 
detected above the analytical minimum detectable activity (MDA) are carried through the risk 
assessment at the maximum levels. The resultant radiological COGs remaining after this step 
are referred to as background-adjusted radiological COGs. 
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Conceptual Site Model Flow Diagram for SWMU 149, Building 9930 Septic System 



4.6.4.2 Results 

Tables 4.4-1 and 4.4-2 show the DSS SWMU 149 maximum COC concentrations that were 
compared to the SNUNM maximum background values (Dinwiddie September 1997) for the 
human health risk assessment. For the nonradiological COCs, no constituents were measured 
at concentrations greater than the background screening values. Two constituents (cyanide 
and hexavalent chromium) do not have quantified background screening concentrations; 
therefore it is unknown whether these COGs exceed background. Two constituents (acetone 
and methylene chloride) are organic compounds that do not have corresponding background 
screening values. 

For the radiological COCs, two constituents (tritium and uranium-235) exhibited a detection or 
MDA greater than the background screening levels. 

4.6.5 Step 4. Identification of Toxicological Parameters 

Tables 4.6.5-1 (nonradiological) and 4.6.5-2 (radiological) list the GOCs retained in the risk 
assessment and provide the values for the available toxicological information. The toxicological 
values for the nonradiological COGs presented in Table 4.6.5-1 were obtained from the 
Integrated Risk Information System (IRIS) (EPA 2004a), the Health Effects Assessment 
Summary Tables (HEAST) (EPA 1997a), the Risk Assessment Information System (ORNL 
2003), the EPA Region 6 electronic database (EPA 2004b), and the Technical Background 
Document for Development of Soil Screening Levels (NMED February 2004). 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: 

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

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

• DGFs 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). 

4.6.6 Step 5. Exposure Assessment and Risk Characterization 

Section 4.6.6.1 describes the exposure assessment for this risk assessment. Section 4.6.6.2 
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 estimated incremental cancer risk are provided for the 
background-adjusted radiological COCs for both the industrial and residential land-use 
scenarios. 
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Table 4.6.5-1 
Toxicological Parameter Values for DSS SWMU 149 Nonradiological COGs 

COG 
I RfD0 I I RfDinh I I SF0 

(mq/kq-d) Confidencea (mq/kq-d) Confidencea (mq/kq-d)·1 
I SFinh 

(mq/kq-d)·1 

Inorganic 
Chromium VI I 3E-3c I L I 2.3E-6c I L I -- I 4.2E+1 
Cyanide I 2E-2c I M I -- I -- I -- I --
Organic 
Acetone I 1 E-1c I L I 1 E-1 e I -- I -- I --
Methylene Chloride I 6E-2c I M I 8.6E-19 I -- I 7.5E-3C I 1.6E-3c 

aconfidence associated with IRIS (EPA 2004a) database values. Confidence: L =low, M =medium. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2004a): 

A = Human carcinogen. 
82 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans. 
D = Not classifiable as to human carcinogenicity. 

croxicological parameter values from IRIS electronic database (EPA 2004a). 
dToxicological parameter values from NMED (February 2004). 
eroxicological parameter values from EPA Region 6 (EPA 2004b). 
~Toxicological parameter values from Risk Assessment Information System (ORNL 2003) . 
9Toxicological parameter values from HEAST (EPA 1997a). 
ABS = Gastrointestinal absorption coefficient. 
COG =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 Environment Department. 
RfDinh =Inhalation chronic reference dose. 
RfD0 =Oral chronic reference dose. 
SFinh = Inhalation slope factor. 
SF 0 =Oral slope factor. 
SWMU = Solid Waste Management Unit. 

= Information not available . 

I Cancer Classb I ASS 

I A I 0.01d 

I D I 0.1 d 

I D I 0.01 1 

I 82 J 0.1d 
-- --------- -- ---



Table 4.6.5-2 
Radiological Toxicological Parameter Values for DSS SWMU 149 COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
COG (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

Tritium 7.2E-14 9.6E-14 O.OOE+O A 
Uranium-235 4.70E-11 1.30E-08 2.70E-07 A 

ayu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A= Human carcinogen for 
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COG = 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. 

SWMU =Solid Waste Management Unit. 

4.6.6.1 Exposure Assessment 

Annex D provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COGs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
February 2004), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For the 
radiological COCs, the coded equation provided in RESRAD computer code is used to estimate 
the incremental TEDE and cancer risk for individual exposure pathways. Further discussion of 
this process is provided in the "Manual for Implementing Residual Radioactive Material 
Guidelines Using RESRAD" (Yu et al. 1993a). Although the designated land-use scenario for 
this site is industrial, risk and TEDE values for a residential land-use scenario are also 
presented. 

4.6.6.2 Risk Characterization 

Table 4.6.6-1 shows an HI of 0.00 for the DSS SWMU 149 nonradiological COGs and an 
estimated excess cancer risk of 2E-8 for the designated industrial land-use scenario. The 
numbers presented include exposure from soil ingestion, dermal contact, and dust and volatile 
inhalation for nonradiological COGs. Table 4.6.6-2 shows an HI of 0.00 and no quantified 
estimated excess cancer risk for the SWMU 149 associated background constituents under the 
designated industrial land-use scenario. 
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Table 4.6.6-1 
Risk Assessment Values for DSS SWMU 149 Non radiological COCs 

Industrial Land-Use Residential Land-Use 
Maximum Scenarioa Scenarioa 

Concentration Hazard 
I 

Cancer Hazard 
I 

Cancer 
coc (mg/kg) Index Risk Index Risk 

Inorganic 
Chromium VI 0.5b 0.00 I 1 E-9 0.00 I 2E-9 
Cyanide 0.5b 0.00 I -- 0.00 I --
Organic 
Acetone 0.0091 J 0.00 I -- 0.00 I --
Methylene Chloride 0.0022 J 0.00 I 1E-8 0.00 I 3E-8 

Total 0.00 I 1E-8 0.00 I 3E-8 

aEPA 1989. 
bNondetected concentration (i.e., one-half the maximum detection limit is greater than the maximum 
detected concentration). 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 
SWMU =Solid Waste Management Unit. 

= Information not available. 

Table 4.6.6-2 
Risk Assessment Values for DSS SWMU 149 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard 
coc (mg/kg) Index 

Chromium VI NC --
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. 
SWMU =Solid Waste Management Unit. 

= Information not quantified. 
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Cancer 
Risk 

--
--

--

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 

-- --
-- --

0.00 --
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For the radiological COCs, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated that results in an incremental TEDE 
of 2.1 E-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 SWMU 149 for the industrial land-use scenario is well 
below this guideline. The estimated excess cancer risk is 2.4E-7. 

For nonradiological COCs under the residential land-use scenario, the HI is 0.00 with an 
estimated excess cancer risk of 3E-8 (Table 4.6.6-1 ). The numbers in the table include 
exposure from soil ingestion, dermal contact, and dust and volatile inhalation. Although the 
EPA (1991) guidelines generally recommend that inhalation not be included in a residential 
land-use scenario, this pathway is included because of the potential for soil in Albuquerque, 
New Mexico, to be eroded and for dust to be present in predominantly residential areas. 
Because of the nature of the local soil, other exposure pathways are not considered (see 
Annex D). Table 4.6.6-2 shows an HI of 0.00 and no quantified estimated excess cancer risk for 
the DSS SWMU 149 associated background constituents under the residential land-use 
scenario. 

For the radiological COGs, the incremental TEDE for the residential land-use scenario is 
5.3E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998} for a complete loss of institutional controls (residential land use in this case); the 
calculated dose value for DSS SWMU 149 for the residential land-use scenario is well below 
this guideline. Consequently, SWMU 149 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 5.1 E-7. The excess cancer risk from the 
nonradiological and radiological COCs should be summed to provide risk estimates for 
persons exposed to both types of carcinogenic contaminants, as noted in OSWER Directive 
No. 9200.4-18 "Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental 
Response, Compensation, and Liability Act] Sites with Radioactive Contamination" (EPA 
1997b). This summation is tabulated in Section 4.6.9. 

4.6.7 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 0.00 
(less than the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated 
excess cancer risk is 2E-8. NMED guidance states that cumulative excess lifetime cancer risk 
must be less than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below 
the suggested acceptable risk value. This assessment also determines risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, there is neither a 
quantifiable HI nor an excess cancer risk for nonradiological COCs. The incremental risk is 
determined by subtracting risk associated with background from potential COC risk. These 
numbers are not rounded before the difference is determined and therefore may appear to be 
inconsistent with numbers presented in tables and within the text. For conservatism, the 
background constituents that do not have quantified background screening concentrations are 
assumed to have a hazard quotient of 0.00. The incremental HI is 0.00 and the estimated 
incremental excess cancer risk is 1.54E-8 for the industrial land-use scenario. These 
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incremental risk calculations indicate insignificant risk to human health from nonradiological 
COGs under an industrial land-use scenario. 

For the radiological COGs under the industrial land-use scenario, the incremental TEDE is 
2.1 E-2 mrem/yr, which is significantly lower than the EPA's numerical guideline of 15 mrem/yr 
(EPA 1997b). The estimated incremental excess cancer risk is 2.4E-7. 

The calculated HI for the nonradiological COGs under the residential land-use scenario is 0.00, 
which is below numerical guidance. The estimated excess cancer risk is 3E-8. 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 0.00 and the estimated incremental cancer risk is 3.27E-8 for the 
residential land-use scenario. These incremental risk calculations indicate insignificant risk to 
human health from nonradiological COGs under the residential land-use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological components is 
5.3E-2 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM "RESRAD Input Parameter Assumptions and Justification" (SNUNM 
February 1998). The estimated excess cancer risk is 5.1 E-7. 

4.6.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS SWMU 149 is based 
upon an initial conceptual model that was validated with sampling conducted at the site. The 
sampling was implemented in accordance with procedures and DQOs in the RFI Work Plan 
(SNUNM March 1993), the SAP for the RFI of septic tanks and drainfields (IT March 1994), and 
subsequent negotiations with the NMED/HRMB. The data from soil samples collected at 
effluent release points are representative of potential COC releases to the site. The analytical 
requirements and results satisfy the DQOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
data quality used to perform the risk assessment at SWMU 149. 

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

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

Table 4.6.5-1 shows the uncertainties (confidence levels) in nonradiological toxicological 
parameter values. There is a combination of estimated values and values from the IRIS (EPA 
2004a), HEAST (EPA 1997a), EPA Region 6 (EPA 2004b), Risk Assessment Information 
System (ORNL 2003), and Technical Background Document for Development of Soil Screening 
Levels (NMED February 2004). Where values are not provided, information is not available 
from the HEAST (EPA 1997a), IRIS (EPA 2004a), Technical Background Document for 
Development of Soil Screening Levels (NMED February 2004), Risk Assessment Information 
System (ORNL 2003), or EPA regions (EPA 2004b, EPA 2002a, EPA 2002b). Because of the 
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conservative nature of the RME approach, uncertainties in toxicological values are not expected 
to change the conclusion from the risk assessment analysis. 

Risk assessment values for nonradiological COCs are within the acceptable range for human 
health under the industrial 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 the industrial and residential land-use scenarios are 
below background and represent only a small fraction of the estimated 360 mrem/yr received by 
the average U.S. population (NCRP 1987). The overall uncertainty in all of the steps in the risk 
assessment process is not considered to be significant with respect to the conclusion reached. 

4.6.9 Summary 

DSS SWMU 149 contains identified COCs consisting of some inorganic, organic, and 
radiological compounds. Because of the location of the site, the designated industrial land-use 
scenario, and the nature of contamination, potential exposure pathways identified for this site 
include soil ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and 
soil ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same 
exposure pathways are applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the industrial land-use scenario the HI {0.00) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk is 
2E-8; thus, excess cancer risk is also below the acceptable risk value provided by the NMED for 
an industrial land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00 and the 
estimated incremental excess cancer risk is 1.54E-8 for the industrial land-use scenario. These 

, incremental risk calculations indicate insignificant risk to human health for the industrial land-use 
scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the residential land-use scenario the HI (0.00) is below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 3E-8. 
Thus, excess cancer risk is below the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001 ). The incremental HI is 0.00 and the 
estimated incremental excess cancer risk is 3.27E-8 for the residential land-use scenario. 
These incremental risk calculations indicate insignificant risk to human health for the residential 
land-use scenario. 

The incremental TEDE and corresponding estimated cancer risk from radiological COCs are 
much less than EPA guidance values. The estimated TEDE is 2.1 E-2 mrem/yr for the industrial 
land-use scenario, which is much lower than the EPA's numerical guidance of 15 mrem/yr 
(EPA 1997b). The corresponding estimated incremental cancer risk value is 2.4E-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 5.3E-2 mrem/yr with an 
associated risk of 5.1 E-7. The guideline for this scenario is 75 mrem/yr (SNUNM February 
1998). Therefore, DSS SWMU 149 is eligible for unrestricted radiological release. 

The excess cancer risk from the nonradiological and radiological COCs should be summed to 
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as 
noted in OSWER Directive No. 9200.4-18 (EPA 1997b). The summation of the nonradiological 
and radiological carcinogenic risks is tabulated in Table 4.6.9-1. 
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Table 4.6.9-1 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS SWMU 149, Building 9930 Septic System Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 1.54E-8 2.4E-7 2.6E-7 
Residential 3.27E-8 5.1E-7 5.4E-7 

DSS = Drain and Septic Systems. 
SWMU =Solid Waste Management Unit. 

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. 

4.7 Ecological Risk Assessment 

4.7.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS SWMU 149. A component of the NMED Risk
Based Decision Tree (NMED March 1998a) is to conduct an ecological risk assessment that 
corresponds with that presented in the EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment followed by a more detailed 
risk assessment if warranted by the results of the scoping assessment. Initial components of 
NMED's decision tree (a discussion of DQOs, data assessment, and evaluations of 
bioaccumulation as well as fate and transport potential) are addressed in previous sections of 
this report. At the end of the scoping assessment, a determination is made as to whether a 
more detailed examination of potential ecological risk is necessary. 

4.7.2 Seeping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A scoping risk-management decision (Section 4.7.2.4) summarizes the scoping 
results and assesses the need for further examination of potential ecological impacts. 

4.7.2.1 Data Assessment 

As indicated in Section 4.4, all COCs at DSS SWMU 149 are located at depths of 5 feet bgs or 
greater. Therefore, no complete ecological exposure pathways exist at this site, and no COCs 
are considered to be COPECs. 
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4.7.2.2 Bioaccumulation 

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

4.7.2.3 Fate and Transport Potential 

The potential for the COGs to migrate from the source of contamination to other media or biota 
is discussed in Section 4.5. As noted in Table 4.5-1, wind, surface water, and biota (food chain 
uptake) are expected to be of low significance as transport mechanisms for COGs at this site. 
Degradation, transformation, and radiological decay of the COGs also are expected to be of low 
significance. 

4.7.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it is concluded that 
complete ecological pathways are not associated with COGs at this site. Therefore, no 
COPECs exist at the site, and a more detailed risk assessment is not deemed necessary to 
predict the potential level of ecological risk associated with 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 (NMED April 2004) is recommended for 
DSS SWMU 149 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. 

• Groundwater is not evaluated in the risk assessment because, with the exception 
of fluoride, concentrations of detected COCs were below promulgated regulatory 
limits, and because no groundwater exposure pathway exists at this site. Fluoride 
groundwater concentrations slightly exceeded the New Mexico maximum 
allowable concentration, but were below the EPA MCL. Fluoride concentrations 
are probably naturally occurring and not associated with a release. 

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

Criterion 

Based upon the evidence provided in Section 5.1 , a determination of CAC without controls 
(NMED April2004) is recommended for DSS SWMU 149. This is consistent with the NMED's 
NFA Criterion 5, which states, ''the SWMUIAOC has been characterized or remediated in 
accordance with current applicable state or federal regulations, and the available data indicate 
that contaminants pose an acceptable level of risk under current and projected future land use" 
(NMED March 1998b). 
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DSS SWMU 149 

Soil Sample Data Validation Results 
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Analytical Quality Associates, Inc. 
616 Maxine NE 

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

DATE: December 19,2002 

TO: File 

FROM: Kevin Lambert 

MEMORANDUM 

SUBJECT: Radiochemical Data Review and Validation - SNL 
DSS Soil Sampling, ARICOC No. 605785 & 605805, SDG No. 68835 & 
68837 (GEL), and Projectrrask No. 7223.02.03.02 

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

Sunwnarv 

The samples were prepared and analyzed with approved procedures using method EPA900.0 
gross alpha/beta. No problems were identified with the data package that result in the 
qualification of data. 

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

Holding Times/Preservation 

The samples were proper1y preserved and analyzed Within the prescribed holding times for 
applicable analyses. 

Calibration 

The case narratives state initial and continuing calibration met requirements for applicable 
analyses. 

Blanks 

No target analytes were detected above the MDA in the method blanks except for beta. 
Beta sample results were > 5x the blank concentration; no data are qualified as a result. 

Tracer/Carrier Recovery 
I 

Not Applicable 



Laboratory Control Sample (LCS) 

The LCS met ac acceptance criteria for applicable analyses. 

Matrix Spike (MS) 

The MS met ac acceptance criteria for applicable analyses 

Laboratory Replicate 

The replicate met QC acceptance criteria for applicable analyses. 

Neaative Bias 

Not Applicable 

Detection Limits/Dilutions 

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

OtherQC 

No field duplicate pair, equipment blank (EB), or field blank (FB) was submitted on the 
ARCOCs. 

No other specific issues were identified which affect data quality. 
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Analytical Quality Associates, Inc. 
616 Maxine NE 

0 Albuquerque, NM 87123 
Phone:SOS-299-5201 
Fax:SOS-299-6744 

. Email: minteer@aol.com 

MEMORANDUM 

DATE: December 17, 2002 

TO: File 

FROM: Kevin Lambert 

SUBJECT: Organic Data Review and Validation - SNL 
DSS Soil Sampling, AR/COC No. 605785 & 605805, SOG No. 68835 & 
68837 (GEL), and Project!Task No. 7223.02.03.02 

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

Summary 

All samples were prepared and ~nalyzed with accepted procedures using method 
EPA8260AIB VOC, EPA 8270C SVOC, EPA8330 HE, and EPA8082 PCB. All compounds 
were successfully analyzed. Problems were identified with the data package that result in the 
qualification of data. 

1. VOC: The following target analytes were detected e DL) in one or more of the blanks 
(TB). The associated sample results are qualifted as noted below. 

Sample 68835-009 

Sample 68835-010 

Aceton_e was > the RL but < 1 Ox the TB concentration and is 
qualified non-detect (NO) at the reported value, ·6.34 U, 81." 

Acetone was NO and is not qualified as a result. 

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

Holdina Times 
I 

All samples were extracted and analyzed within the prescribed holding times and property 
preserved for the applicable analyses. 

CaUbration 

The initial calibration and continuing calibration data met QC acceptance criteria for the 
applicable analyses except as follows. 



Blanks 

VOC: The calibration RFs for trichloroethene (0.23 and 0.24) were < the specified 
minimum RF {0.30). However, the calibration RSDs and CCV %Ds for trichloroethene 
met QC acceptance criteria. Associated sample results were NO and as a result 
based on professional judgment no data are qualified. 

SVOC: The calibration R2 for 4-nitrophenol (0.985) was >0.90 but< 0.99 and the CCV 
%Ds (27% and -29% respectively) were > 20% but~ 40%. Associated sample 
results were NO and as a result based on professional judgment no data are qualified. 
The CCV %0 for 2,4,5-trichlorophenol {26%), 2,4-dinitrophenol (-22%), and 
hexachlorocyclopentadiene (-32%) were > 20% but~ 40%. Associated sample 
results were NO and as a result based on professional judgment no data are qualified. 
The CCV %0 for o-aesol (51%) was > 40% but~ 60% with a high bias. Associated 
sample results were NO and as a result based on professional judgment no data are 
qualified. 

No target analytes were detected in the blanks for the applicable analyses except as noted 
above in the summary section. 

Surrogates 

The surrogate recoveries met QC acceptance criteria for the applicable analyses. 

Internal Standards 

Internal standards data met QC acceptance criteria for the applicable analyses. 

Matrix Spikelllatrix Spike Duplicate (IISJIISD) 

The MSIMSD met QC acceptance criteria for the applicable analyses except as follows. 

VOC: The MSIMSD was run on sample of similar matrix from another SNL SDG. No 
data are qualified as a result. The MSIMSD met QC acceptance criteria. 

Laboratory Control Sample (LCS) 

The LCS met QC acceptance criteria for the applicable analyses. No LCSD was provided 
with the SDG. Laboratory precision was assessed using the MSIMSD, which met QC 
acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were property reported for the applicable analyses. No dilutions were 
required. 



Confirmation 

Not required for the applicable analyses. Sample results were NO. 

OtherQC 

A trip blank was submitted on the ARCOCs. No field duplicate pair, equipment blank 
(EB) or field blank (FB) was submitted on the ARCOCs. 

No other speciftc issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax:505-299~744 

Email: minteer@aol.com 

DATE: December 19, 29()2 

TO: File 

FROM: Kevin Lambert 

MEMORANDUM 

SUBJECT: Inorganic Data Review and Validation- SNL 
DSS Soil Sampling, ARICOC No. 605785 & 605805, SDG No. 68835 & 
68837 (GEL), and Project/Task No. 7223.02.03.02 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNI.,INM ER Project AOP D0-03. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods 
EPA6010B ICP-AES, EPA7471A CVAA, EPA9012A total cyanide, and EPA7196A 
hexavalent chromium. Problems were identified with the data package that result in the 
qualification of data. 

1. ICP-AES: The following target analytes were detected ~ DL) in one or more of the blanks 
(ICB, MB). The associated sample results are qualified as noted below. 

Samples 68835-011 and -012 Selenium was < 5x the blank concentration and is 
qualified "J, 8, B3: 

Chromium was non-detect (NO) or > 5x the blank 
concentrations; no data are qualified as a result. 

2. ICP-AES: The replicate RPD for barium (22%) was outside QC acceptance criteria (20%). 
Associated sample results were detects and are qualified "J, P1." 

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

Holdina Times/Preservation 

All samples were analyzed within the prescribed holding times and properly preserved for the 
applicable analyses. 



Calibration 

The initial and continuing calibration data met QC acceptance criteria for the applicable 
analyses. The case narratives state the instruments used were property calibrated. 

Blanks 

No target analytes were detected in the blanks for the applicable analyses except as 
follows. 

ICP-AES: Chromium and selenium were detected in one or more of the blanks (see 
Data Validation Worksheet). Sample results are qualified as noted above in the 
summary section. 

ICP Interference Check Sample (ICS} 

lCP-AES: The ICS data met QC acceptance criteria. 

Matrix Spike fMS) 

The MS met QC acceptance criteria for the applicable analyses except as follows. 

ICP-AES: It should be noted the MS %R limits do not apply for barium since the 
sample concentrations are > 4x the spike concentrations. No data are qualified 
as a result. 

CVAA: The MS was run on a sample from another SNl SDG and met QC 
acceptance criteria. No data are qualified as a result. 

Replicate 

The replicate met QC acceptance criteria for the applicable analyses except as follows. 

ICP-AES: Barium RPD was outside QC acceptance criteria (see Data Validation 
Worksheet). Sample results are qualified as noted above in the summary section. 

Laboratory Control Sample (LCS) 

The lCS met QC acceptance criteria for the applicable analyses except as follows. 

Total Cyanide: The lCS %R (165%) was> the upper QC acceptance limit 
(138%). Sample results were NO and no data are qualified as a result. 

It should be noted that no LCSD was provided with the SDG. No data are qualified as a 
result. Laboratory precision was assessed using the replicate, which met QC acceptance 
criteria except as noted above in the summary section. 
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ICP Serial DiluUon 

ICP-AES: The serial dilution met QC acceptance criteria. 

Detection LimitsiDilutlons 

All detection limits were properly reported for the applicable analyses. No dilutions were 
required except as follows. 

ICP-AES: Sample 68835-012 required a 5x dilution for chromium due to matrix 
interference for this analysis. 

OtherQC 

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

No other specific issues were identified which affect data quality. 
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~ l!''11!ll!U!;ii ::11- ::::r: 1. ,, .. ,· ·:.1 ~.: · ':J!~;I~!ii p:;:t: 1 lli~l!!!i' :y;;~i!l ir'iillor•i!'!!i! ::·:' · '''·''' :;::;;, ,. !:!:'> r•:~r:; ;,;;rndl 'll!IM"!''i i:!:Oi/•1:• 'IV!!!, i!:ii!!':!:,:i ii!L:ifUHi(;i:l:l:iceU i!;'i~.:;•~:l :• '~''[l~lli][...,..IlLili'"'F.,.,..],..,J.21-

" 1 75-27-4 ~ ., 0.20 . ../ I/' 1 
. ~ ll!':il~~i::in: · · ··· n:H·i!!!ii!HH:!::.:·n•: :tJv.· :iMIH: !:!!::v.;::Hn: n:n~H' ::.r~u:n !!·'''': :·• '•·:: 1' n:: · H~ 1·' ::·: ·w: :'n::: ,:. : :, .. , :n r'i': <:: ,::: .;:: r: nP'' :•:: ·: ::.:: ·: ::·' :::::· ,,, :::: ,!! ,, :;::.:: "·: n::n .:: il ,:. •: ·1· 

- 1 7~-9 --iii! I .t 0.10 II' v ../ 1\ ~ li'i!i15.!1~!;;ii!! . ' ··;:::• ;;; ,;;;;;, i·J]~iHWJil:;ii• U·::::f!Y!}! !H·!~i!if i!'!!'ll!':i'Lii iii.,,! ,, , , ,,;, ,, Hli:'i' :;!••!!!!!! :n;:r• •·•: .:; ::,; ·: ::: : ,i .,[! ;. 1;; :; ;; :·:;:: :::n :\U, i"'i' :,•:;1;;: • :: !'" ·; .:• y; .:.'::, .ii • ,1:;;, ,,, 
""t; 1 -'6-23-5 1--. I .t 0.10 ../ v ./ \ 

"' I 2 108-90-7 ~ fv"' 0,-'<) oJ. V v"' o/ o/ V \ i ~ ~\Hil=!:i!l\l~i\!,:. •,;;:,::;,• ;;; ~;1:.:::; ;n\•\i\!i'''i!!1: ',\i',\~l'·iH ::;;~!!!!\!', !W:',\ ;;, : :::: :::::•,::.:: :l:ii!'ll n;·, :l\:1 !!'.!'::·.:< ,, l ··.: '' : ·::::: ,, :·::::,: !\' ;,,;,;;;;.' :: ;;o:::; !!!\\ ::;:~:\ :\!\ ''':: ,:SJ; ·~· :.Jl Ul:l!;;;:!:•:,n n ,, ::: :G] 

~ ! ! i~"!,1-s :!:~ ~~ :~ ~ ~ \ \ 
'....- 1 ~::::~=~'iii:' :,;;:,;;;,;H!!'!!!H\!\iU~ ~;: '!!'i'!~:fi'!i '''':!~!!! !!•:!!~''' ·' ::: J ii : ''"'' i''H':: Hi! '!i'i :' Y ,. ' •::t:H:•·,, "' ·,,,,, ::i; ;;;,: ' :n '''ii\ , .. ,,. ~\ ~ 'lfb ::11;;:! ;":f':,: ;;.,T•,)lh •:. 

7~2 ~ddorideltOxblkl '" o.o1 ~ _tL v' ' · 

, :;L ·. HiU,: :::: :, :il'. ii• ·'! 

<I" .::p;;:·:·: · :L 
1~ ~»u--, I~) I" I0.30 I I v I _, < I I I t 11.-os~Q ;;;;.r;M~tfAte v' \7 17 . , '\: 

~ 

@7:~~-oo'f ~Kftt '- ;~;~7r~~~ /J11B{}~~t.3i) 
6 '8<8 3 5- 01 o N D / ,;v" c!-:;::tA. , Reviewed By: ~ .d ::Z:: L/= 0a~: J;J. -19- () :;J... 

@ CJJ.£5!) Icc V%/) n-v-/ ~-'-·. // B~ ff'~ 
~~IVD/N't:)~~~'""'~ 



Volatile Organics 
sitc'Project:D:$:5 -5,i/5~~ocN: 6t.Z:£?8s; 6oS8o5" BatcltNs: ........!:::...P....:....I~Io:...!.!...!:;J..77/---'p.~IL-J~(j£_f-L4 ________ _ 
Labomtary: soo ##: #I of Samples: Matrix: ---------

Pase 2 of2 

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

[~~~~: ,!llii!.l,i~i:~ • ', 11:, :B ~I!, ,, I. .:·,1 ·u:: .I.: ;!I~! :,[ . ·~~ .. · .:.! : ·~~: .. 

"" ~ 
~ ~ A 

""[l'rerr ~-fer 
~ ~ 
6-nr~f~ 

""' ~· 
~ 

SMC 1: Bromotluorobeozenc 
SMC 2: Dibromofluoromcttmne 
SMC 3: TolucDc-d8 

IS 1: Fluorobcnzene 
IS 2: ChlorobenzeDe.<LS 
IS 3: 1,4-Dicbl~ 

"\ 
COBUDellt1: 

B-19 
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Volatile Organics (SW 846 Method 8260) Page 1 of2 

SitdProj«t: [)55 5o,/ ~¥ff ARJCOC II: IJ()!i'f~ 6~ #of Samples: Matrix: 17 t-c e() v.. '5 
LaboraUxy: GEL SOON: (z '8~3S.6'ft$3 '1 LaboratocySampleiDs: k $(3l- Col ( T 13) 
Methods: EPA~;).00;:;) tM

1 

Batch Is: ..:;./099'1-

• 
1.1 't! Nld 

~-~~2!D!LL.~~:Uill-!l:J:::::d4'i' ~~~li[~!±lll:l,l:ilfi:!:l~ 

1: l i i::,j;::·· ' 1<:!. ,.,, ;:~:: j; !~l!!: ;Ji ~~~ if~i;l: ~ ~; :::. ;:!i;:; ·i,:i 1: ~=ii: 

ti:, ·=;ii n: ;; ~n:: H: ~:L ~ l, ;Hii :~;i!ii i;;U r!i;. '! nll'q;:;;.~ ~~~:~ :,~t::; l L:i;. ;;; ~~!!~:! iii\; 1;1: r:i =~; H.i ~i· 

ii\l iJd~: ~~ ~id ;;i~ ' 1i!\l, HliJ: 1i iii ;r ·:it:: ! lfl;l 11 1;i i! 1 !!~~ li= 
lj !1i i' f ii! :ii·:' ~ i !i: i ~~ ' . :,·;; 1 ;i·liii:: f. jl :\ ~~·:;; :.i; ';i~· :!i';'. 

if;; 1: '~J; ~:i;~H; i i =it~;~ ; r :::~~ ' 1 !~' i: .. ·::,, diii :~:i~· :: 1 ;;~i :! ; 
..,.. ..... ==~=.;:,,......,.._.....,,.i ... !..,~;..,i..,. ,..· ..,"~; ;u_:~;; 1; :11: iii :1 :[;·j ~:r : .. ;: :; iHi: ·11:;~ ··i: 1 ~ ·ij _; 

\j 1 67-64-1 V 0.01 - ,,. \ I ~ 

~ l~i!! mi~~i:nHII~!i:Hi!iil!lU!H!!iili it;:::n ii(ii IQQW l!iU!!!.lfHHU ~ in!H~~~ !HH~fHiH !H~~~!r !~!~•!ii Y!:1: ;fU!lni~i~ lii~Hi1 :;;{·~;1 i 1i~ ;:~i :n:;;~~ ;HH!i;ii!. 'i:i!li:Wtl !tliJf:~l:iliTITFT!~~~U;l)a;n~l~;;l!!:li!:diJJi• i~:>:: 
~ 1 7,.77-4 ~ v 0.20 ../ v I It I \1 

\o. ~ 1 $6-:U·S aui1aa ............... v 0.10 .r ./ \ 
• ~ 2 108-90-7 ••ro• .., 0.50 ./ ..,/' ;/ \ 
~ ~ 1HL 1~!11!!:! ··. ..... . !Ln;L\idLi;l;! ii J,:i ~l fUIW; ( -~~iiU~: H~\l~~)l:t Wl~~H: H! PJli H:H! i~; !iP! :;t~:i,n::~;! i!:; i;\1~ ;!),: ;:; _;;::,: !~:;i: i~;~;~ i)j.ji.~ !Hi ~:;~!(H::!! :q :tH=i! 1i;; ::!:;;~:. :;u::·~:1:i:l}~;:;;;tp:;; id!.Hl: :;;:,., ··: 

1 ' I 67-66-l cNr ..._ ..t 0.20 ,/ ../ \ 
~j' I 74-87-3 ~ v 0.10 ../ ./ \ 
..... 1 10061.01-5 cit-1 ,.1 0.20 . ;,/ ../ \ \ 

2 124-48-1 ~ v 0.10 ./ ./ \ \ 
2!!!1 illll41~ii!!i ' ii!!i'!:H:HHH!::i:ii:'' ~iriiHlJUJii'!;; ':HT!liii !fi':i~iiii H'!!'~ii , ;;;·; ::· '.;;: "''" U: '· T :;;;:; i • '' ' '•":\ y;: '!'!"''''''' i'' ''!:; '' '' '' !i il ';!:';;;:;::: i:i;'' '''ix'ii!lu.:L1'.LlJ; 

75-09-2 cblaride (10llbJk) ,/ 0.01 ./ ./ -/ \ 
100-4~M ~~Male "' 0.30 ./ ../ 

fn: :1nf1Jfif.iiili ... '' . . ,,, n:r:: '! Hnr j\i,; tk2iil!i' '!J: ''"''''" 'i ;::;:~:Iii liiiiV,Hn:J[l !iii !iii:!! 'Hi ;t•: ''''!::: :, · '",,' ;'::: , .·", 'h'i i;•iii''''fl: t!i!!:i !i:!i !' i<i'!i ;: !H' !•:!!!, ,,,,, ;;::; ;H \:,;, ,, ::,; iiii::::::IH:i'll: !ii'!'"TST1 
108-18-3 tolucDe(lOxblk). 0.40 ./ V' ./ \ 

U...l 0.10 ../ / \ \ 
[~1-6 tddihre'lft-e v 0.30 4. :Z.'J ~. Z. 

f.: ij::;: ti:i'L 

Coaunenta: Nota: Shaded rowa we RCRA compound~ 

@~/C_50t/.cc.v~/)~~/~ , 
~ ;.ID / N• J....::t;._ ~A-:> RevicwcclBy: ~d.~.u Date: p.-!9-/J.::L. 
~ ~ B-18 



Volatile Organics 
Site/Project: 0?5 5" ,·I sd!je/,~ARICOC tl: 6 ()£ 1155; 6os&? s 

Page 2 of2 

Batch tis: ¢//) 9 C( l/ 
Laboratory: SOON:----------- tl of Samples: Matrix: ---------

Sun-ogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

lli ·~::~~~::.::: ::y:·(:l:: .:~:~~:·::!: !::·~~~~: ;!!· !il 1 i~Hi~( ~·! J:: 1!. II· :I! :lg~,; 
~=---L-. I - u-. _i~ 

SMC 1: Bromofluorobenzene 
SMC 2: Dibromofluorometbe 
SMC 3: Toluene-d8 

~ I l_ __ l ____ ~ ___ At~ _L 

\(f!eif- j_ __ l _____ . J ~1c;' 
~c • I L ____ J _ ~ 

c~~-~-,~, I I I c ~~u~ 
~ I I I I~ 
~ 
~ 
~ 

IS 1: Fluorobenzene COIIUDelltl: 
IS 2: Ch1orobcmene-d5 
IS 3: 1,4-Dichlorobcozene-d4 

B-19 
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Semivolatlle Organics (SW 846 Method 8270) 
Site/Project: D5S Sp,j ~-'i!1ARICOCN: I!Kl"65",. 4e~~5 LaboratocySampleiDs: /, Z$3£ -Oil J- ()/,;2... 

Laboratory: GEL SDG #: k ff ~ 5: "<6~ :s :r • 

Page I of3 

Methods: §' PA ~ ..:L 1--0 (._ 
NofSamples: ;;2. Matrix: So,'J fil J!J.l~-~~- BatcllNs: ,::ltJ"'i7-'K"ELild'Srfll 

,~,,~~ ~~-:11 ~ >;, > 
2 BN 120-82-1 ./ 0.20 

1 I BN 195-50-1 11,2-~e · I \/lo.40 I I 7 T ~7 UT f I I I 1\ 1\ 
1 I BN IS41·73-l 11,3-Didlklrobclume I~ (0.60 I I v' I 1/ l / I I I I \ \ 
1 

l~!;l! vi' lv'lv' I' I .t::::~t:,_;::(:;0:-::u·:~niU••·:~ .• :,,:-.: .• _.,. tJ:·•;•'.,:::'!::t:•-:. ;,,,c,, 
! :; 

i3 1 A 188-46-2 12.4.6-Tridalorophmol 1..11o.:zo I I -:./ I J I ~ I I I 7 ./ r7T..7 I l 
12 I A 1120-83-2 12.4-I>idUoropbcnol l ../ lo.:zo I I 7 I \7 I I I I I I \ l 
12 I A ll05-4i7-9 12,4-Dimldcylpllcnol 1/lo.:zo I I 7 I II I \Y I J I I \ \ 

~ I A l5t-:zs.s 12.4-~ol I v'lo.oi I ./ I ./ I ./. IV' ,.?,;z.i. I I I ~ l A 
j3 BN 121-14-2 2,4-~ 
~i:i ,,, ·'·,, 'H' 

~~,; 

A 95-"-& ~ 

2 I BN \91·57~ 12-~ lv'Jo.40 I I /~L_V' l \1 l I I I \ I ml I r mT\ 
• 1 A ,9,.....7 12-~(o-a"tllol) 1v1o.1o 1 1 7 1 v 15'1/v'l 1 1 -;;- 1 ~ 1 v- r ./I v 1 1 \ 
3 IBN fa=74-4 ~~liDo ___ _j/J0.01 I [7 ( J [;t' I I I ___ ] 1\ ~-- ~~ I I 1 _\ 
2 I A 111-7'-s 12-~ I..IJo.to I I -:/ I ~ I 1 I I I I 1\ I I I I I \ 
s 1 BN 191-94-t 13.3'-~e 1 .lfo.ot I I ---:/ I ..7 ·· I I --r I I I I \ 
3 I BN 199-09-2 13-N'ao.oillne I v10.0l I I 7 T J I I I I I I I \ 1\ 
4 I A 1514-52-1 14.6-Dmro-2-mcdlyiJilcnol IJ' lo.ot I \7 I ./ I ..!' I I I I I I I \ \ 
4 I BN uoa-ss-3 14-~yt-pbcayklba- lv' 1o.1o I I 7 I 17 I I I - I I I I \ \ 
3 , BN ,~s-n-UJ.;.Qklrop~Mayt~ lllo.40 1 1 7 1..7--r-r 1 1 1 1 1 \ \ 
2 I A 159-50-7 14-0lloro-3-mdh~ol I ./lo.:w I I .. ./. I -7 l T-~ I I I 7 v /1./ \ 

A 11Q6..44.s I~ {p<nlol) IJ lo.60 I I 7-17 
2 I BN 1106-47-& l~e 1-../lo.otT ____ T 7 j./ l 

I' 
;; ./ ./I-I \ 

3 IBN 1100..01~ 14-mro.wine 17fo.oi r I ~-1 ../ I 'V l 
CommentJ: 

ReviewedBy: ~ d ...2A #-uST Date: J.;l-19-tJ:l-. 
B-20 



Semivolatile Organics Page 2 of 3 

Site/Project: /JS5 5J~ AR!COC*: ~tJ~t-ss; loo~as- Batch#s: -----------------

Lab<ntory: SDG#: /) l?i\ II ofSamples: Matrix: 

13 IBN 183-32-9 IAixmphlbmo I JJo.90 I I / I -/ I 7 I r I ;; 1\ I I /J ./ I v I\ 
11 IBN 1208-96-lll~ l::llo.90 I I 717 ,-, r·l r 1\ I I I I I\ 
.. I BN f120-12-7 IAI!Ihracme IJ lo.7o I I .../ I ../ I l I I I --n T r - I .. l I \ 
15 I BN IS6-5!1-3 IBmm(a~ 1../'1()._80 __ I _ I ./__ L \/ LTTl~T_ILT I I I __ L \ 
16 IBN \S0-32-B \Balm(a)pyrme lvlo.?O I ~--7-TTI I I I I I \T~---r- I I I \ 
~-18NT:z0-'~2-I:Balm(b~ fvlo.7o ] __ L -{'_1_./-l I I .• L--=:L-_J ] _ _L __ ~L I I I \ 
~TBNfl91-24-2l&llm<&h.i)laylme l..tlo.5o I 7~J v'. J I I J I __ LJ 1__ __ 1 ____ L I _I \ 
16 1 BN 1207-01-9 IBmm(k)ftucnalbme !v"lo:io-~r 1 ~ 1 v 1 1 1 1 1 T-T:v A. 

!I I BN 1117-81-7 l~)lblhablte I Jlo.ot I 17. I 7 r \ I ' I I \1 -~ I I I VT7 I 

5 IBNIS!I-68-7 ~~ r/fo.oil 1 • ./f7 1 1 ,~, 1 r --y r-1 -T r-1 \ 
~ I BN 186-74-8 ~ - T./lo.o1 T~ I · ./ I 7 -, I IT-T --~~ -,- - I· T -r--1 -\ 
:5 IBN 1218-01-9 ICl!eylcae 1Jio.7o I - I ./ I 7 I I~ r=l :=I L I r=r [ L _\ 
~ IBN ~-70-3 l~a,h)lnlbraCllll~ ]~.co_ I z=I_\1' __ } :; L l_ I J I I 1\ I I I I [ \ 

6 1 BN k17-84-0 II>Hl~ r~Jo.ot 1 1 .,/ 1 ./ 1 1 11 1 1 1 \ 1 -, 1 1 1 1 \ 
'4 I BN 1206-M-0 IF~ulnmhme I .110.60 r- I -y-- I j r I I I I I I \ I -L I 1 I I \ 
3 I BN 186-73-7 I~ ----p' luo T- I ./ l 7 I I I I I I I \ I I I I I I l 
4 1 BN 1us-1+1t~ tllo.to T I ·...7 l- ...;;r-1 ··rlr--17 1 T 11 7 1 71 ./.I 1 I \ 
'2 I BN 187-68-l IH~ I./ lo.Ol I I ../ l ..7-1 -w-1-T u----r7 I T TT7 r7T ~ I I \ 
3 I BN 177-47-4 IHeucillorooyclapclltadiaae J ~~-- I / I J I ,/~l-ii/11{ \ I--- I T - n--1 I I L I \ 
l IBN 167-72-1 l~e Vlo.30 I I J I ../ n -~--" I r·~ I I \1 .J I JT7 I I I \ 
~ I 8N l•93-39:s-~o<t.2~---vlo.!!O)-~-T-~-~ry-l\/ I \V I I I ~ I I I I I \ 
Commeats: 

B-21 



Semlvolatlle Organics Page 3 of3 

Site/Project: /255 $i;/ 5t+ey>l;~ ARJCOC fl: kz()~l'if; 6()£$05 Batchfls: ---------------

Laboratory: SDG 1#: £J P5'l_ II of Samples: Matrix: 

i : ~[F':n·:·:::r: ·::·:Jil\\,,i:l::, :, 

~!~:~~~ ilii --· m;i'!i!i!illllll -~!~~~-~ltllifi·,i:Jr~ 
2 I BN 178-59·1 lllqJhcrmo I .J 10.40 ./lvl-./l./1 1\ I I I I 1\ 
~. I BN 191·20-3 INipblhalme I <.1 10.70 ../ I ./ I I I ) I . 1\ I I I I I \ 
2 I BN 198-95-3 IN"Ib'llben2me I ./ 10.20 / I ./ I I I I I,; ll I I ./ I ..IT v I \ 
4 I BN 186-30-6 IN-~ylamioe 1./ fl) 10.01 v I 7 I I I I I I \ 1.~ A J I I -- I "l "LL. 
1 I BN 1621-64-7 lN-N"Jirolo..cli.prqy!AIIline I ./ 10.50 ,[ I ./ I J I I l_vJ WIt _ _L_.f_ I t/ I/ I I'M n 
4 I A 117-16-5 IPaUdlloropbalol I .../ 10.05 c/ / I ./ j _ _L_j_J. I t/J '\l L_./l v I \I"_ 1 r ~ 
4 I BN 185.01-8 I~ I ../ 10.70 ../ t / I _l__l l l_l ~ l I I I I \ 

A 1108-95-:Z IPbcDol J-v' .10.80 ../ I ../ I _I I I I./ I l\ J ./I ../I ../ I I \ 
5 I BN 1129-00-0 IPyrate I ../ 10.60 ./1.../IWI\V 1..11 1\ 1/I/IVJ I 1\ 

\ I I r I I I~ 
\1 IT I r- I~ 
\1 I I I 1 I \ 

\1 I I I r- I -\ 

Sai'I'OIWe RecoftrJ OatUen 

:ffiii!,.~l!i·li:l~~ii~li I~M~I~! l~"1!JIM~11i~~~~ilili~illil:~i1~1~1 
@/@'/-AI~:> f< 2>tJ.9o~L(),Cf~· 

COIDIIIelltt: ccv,oD > ~~~ _~ __ 11-o /O~~£p. 
N D ~~--1. ~ 6-1- ,..,--~/, . :A~ , 

'1 ~ I I I I •tiT . Ie 0 : ¥A<-@ 3 ~-:-r--fl._}u v '~'Jo :: .. 5/ i:!Jf:':!. ~ 
SMCl:N".,..~(BN) SMC3:TCI'pbslyl-d14(BN) ~~ ~ ~~f 
SMC4:Pbcookt5(A) SMC6:2,4,6·Tri~cnol(A) ~() ~ ~ r- fi--~ -=.--:--·.' 0 1 

sMC7:2-~-d4<A> @ o-~ -;> cc.V7;D >'lo~ 
~~Po;v/~ Y,~/· ~ 

- ~~~-J 
/flO ~ r- - --~- -fflet LVl,, f~Vzl....,. -·' 

181:1,4-~(BN) 
IS 4: l'bcDIIbrale-d10 (BN) 

IS2:N~(BN) 
ISS: Quyacue.dl2 (BN) 

IS 3: Acallpbtbeao-d10 (BN) 
18 6: Peryteoo.d1:Z (BN) 

~ 

B-22 



~ .0 

. High Explosives (SW 846 Method 8330) 

SitrJProjed: j}$5 s;,.J5e tl.;ARJCoc#: ~1)51-'i~ 6()5"805 Laboratory Sample IDs: b 1$3>"- (}()/ ta -oo<i . -01~ -~1 ~ 
Laboratory: GEL soo ,: tz t$3 5". h gg 3 r 7 

• 
Methods: EPA !330 

#of Samples: /t2 Matrix: __.6.=<?~1/~------- Batch #s: 3.tJibilJ:i.a:g6 ~;).. 
I 

l':·i~~)! 
2691-41..{) 
121-82-4 
99-35-49 
99-65-0 
98.95.3 
479-45.8 
118-96-7 
3.SS72.7S..2 
19406-51-0 
121-1+2 
606-20..2 
88-72-2 
99-99-0 
99-08-1 

I'BL.l_t ~ 

:~: 
]~l]/! 

HMX )J'[ \/ I -../ I J 1 \1 J ;; ~ I I v 
RDX I v'l .../ I --' I 1 I I I -Tl\~ I --~ V' 
1.J._S·Trinitrobcazcne IV'! ·v- • In v' I I 1/ITlu\ I ,. 7 
l.J:.dinitiobenzene fJ'I 7 f./ I I I I I .,/ I \ I I ol 
Nitrobemlene h/J \/ I ./ I I I I I ./ I \ I I >I 
Teb'Y---r I~~ ./ I ./ I I I I I / I \ T-1 :7 
2.4.6-trinitrotolueoe JvJ -../ I '-7 I I f- 1-. IJT ----y I I v 
2-amino-4.6-dinitrotol.uene I V'J :./ I -_.; T T- I - I - I -vi' I T17J 1 v 
4-emino-2.6-dinitrotoluene 1".1 ./ I ../ I I I I I ./ I l'fi..N 1 ./ 
2.4-dinitrotoiuene [7] ~ I ..:./ T I I I I 7 T--r '.J I v 
2.6-dinitrotolueue lv'.l ./ I v" I I I I I ./ I ~ I .., 
2-nitrotolueoe I"'".T -./ 1 -~ T r 111 .r 1 ---T\ , .... 
4-nitrotoluene 1\lr -v I I,/ TnT~ T- I ;- l ./ I I \ 1 v 
~~ ~~~~~--~~~~~ 

\ 
\ 
\ 

::::::i,m~;lflii li~,M~\~~~:: (1\:t·l~ill:l i;::'! .. R!!i'ii :,~~.~M~Ii.: :liji:~ r,::t COIIllllelltl: 
I 

:r c_ /L ~ I'L , 1 rrJ.If-t- l.. 
I I 

Confirmation 

lililli~m!lilii 11:/;I:~~~F:::: ~~~~-il .;ilf~~l:! 

ftd-s 7\J D 
~came..._: 

:~~:,FI~~~~Iw::,.:i'f0.,"fi ,.; 1:·: 
J I./~ 
......... I ./I\ 
vlV"I\ 
./I vi ~ 
V_ I V' I /'1 
v 1\J../ u 
,/ 'I.V I t 
v' '\ 

_\: 
1/ \ 
v \ 

v \,/ 

..,/ ,/ [\ 
........ v 

~ 
'\ 

\ 
\ 

mg/kg= "'/ g:[(l'&/ &) x (IIIUlplenwa {g} /~vol {ml})x(lOOO ml/llitor)] I Diluticn F~~ "'II 

Reviewed By: ~ d 2:;.-L/ Date: ).,2 -19-tJ..J-. 
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, PCBs (SW 846 - Method 8082) 

SiteiProject: D55 s,J ~ AR/COC II: 6 ()5'?$'4 6R$W5: Laboratay Sample IDs: 61-63 5- tl 11
7

, - tl I .:l. 
Labcntory: c; cL soo ##: v 81!3~ ~ 1%31-
Metlwds: EPA 8tJZ ~ Pc 13 
*or Samples: .:2 Matrix; -5'"; J Batch #s: :J..t? 'i'fJ r'i I..:;..~ 9o go 

:ii~ • !Ill !:!! i'"'!! ·~.~~ " .. '"·i' ~·· 
v 

11104-28·2 IAroclor-1221 VI 7 I 7 I l I I I \ I I J I I '\. 
11141-16-s IAroclor-1232 lv1 1 ./ I I I I l\ " 53469-21-9 !Aroclor-1242 ~ I ../ --- T - I -1 I - .. I \IV 1 ""!A--
12672·29-6 IAroclor-1248 lllf I ./ r I r I l I'4R f'l(n 
11097-69-1 1Aroclor·l2S4 VI I ./ I I I I I 1\ " ["-... 11096-82-S IAroclor-1260 lv1 I v I --v---1 \V I v I I \ -./ 7 7 

\ '\. 
\ '\. 
\ ~ 

--.-. "--'!~ • i;'n:~ 

li' ::::,:: ':•·!~!i'•,:::.i'' ::.1 .. :".: ::•-::.··: ::;!!~~~~~, :.i,l:fi:' ·• ,; ~~·:. ·::~:;; :::::~'IL.: F\ '. ~·~ ''I CommentJ: 

/J'kl Lh 1 ~lix •A 

Confirmation 

,,,:li:~~.[: 1 ,, j ,. •ij~:~~:.i 

/Le5d}:fs 7tfu -

ReviewedBy: ~ d~-L.st Date: 9 -19-0.2... 

B-25 



f ( ' ~' 

Inorganic Metals 

Sitdl'roj<ct P:i5 ~~ABJC~~~ I.abonolooy-11>< 6'8$35- 0/~ -()/::>.. 
Laboratory: GE. L sooM:~g;~~ 61"63-$t'$8.='3_;..r __________ _ 
Methods: EM6atoB rce-.l"'c-s . Ef'/f l'-Fll.-1 c VAA _ . 
il ofSamples: .2 . Matrix: 

7 
"$(}/. J ~lis: --7Jo9-g3j"iJ~9-g'f{) ..2//t).::J.CJb/ /I');). I 

·.·. :!.iir·::il:''U.:: ::t: .. !.'. i'l':i'. •;' t,,:Hr!:!'i!i ii '!i! :::·'ii':::::: 'ii':fh i''i'i:H:;, .Ui!i;ii;!H li'l'::·li:i;;: ·T ., i!.: ,:':.·,:r, ·: ! ii ~!~ ~:tlJJli![Q jifTI'G~ ~''Tli!'' !'l' ' "i1~UJ!ill.1tuii:' H' ''Pi :r ''!. '•::·;, ::·:·: :··:.:itl:: >·i ~ :,·i'•!w:.J: .:J:.:<: :::::'!:::: .:: ,, '::::;::: :,:' .: . H ,,, ,. : <H ,,.,J: ::::n:::: n:rdi:Jj:,,::·:::, ::, :·. n r: .. : ' , ... ~''" '"'"'w wn:d:: iH ~~ ,~, .::':· , .. ,, .. , . .·· .,~, :,. ::: ::.:::~~: ::::·:::,.. /l'I.'J... ,;;·;:;;,. _ . 
·iti··: "' '. ' -.;;... ~ new 5' (:. 

, i:,:.:.''\1''~.\.'.',' :'} TAL ICV CCV Iqt, CCB ~ LCS LCSD LCSD M8 MSD MSD Rep. ICS .._ 0.,. ~ JIWd ~ b/ ~ Cll. 1- ;J.. ,.,.,, , ,,. ""'·'"•· U:Jp ;;;:;&'7l'&_ RPD RPD RPD AB daR JlPD Bllalla llllllllla 'A A 

'7<429-90-~ ~ " v ~ 

I'" llJ 

~,:; .;:U ,, ,, ~·:::: \:• i~Vi'il' !;.i!0li': '•'LV: ,, \; : :••::::Ui :: ::~:: : i\H!;' ;:,::I/' ,; ' :'N.JAii ,::: ;:::;· ,' ::;, ::!![!) : ,~, !!)ifi'J, );, \If:; ':;;::a::.; .j}.;H;: l':L; ,,.,,, ,, ; ;;,;, ,, : [•! ·.. "': •. ·c;r: I- r.. 
~Hl)e \ \ \ 

til! hi.;f!' H ;.;.v,;;·:n '' '!q'''!ii !:''~>:!! ill!~·::i!•' !i:: ;:n: !!•iii ! :i!#ifiiii!i Hi~ldiii!i,!! liT !ti''iC' :'!ioi':l"' H\l Jii: ; :·: !' i ii!i\iif: '' ::H..rlri: :' '::::?:::!' ii'diXiH iidil[Ii!i' .;:~ H!ld' •:: ';:; :'1: !:!i :,, : Y 

::a .l - -· -- Ll -- .L ~t=::... 
'i:i :;~l.llf!iil !!iil~ilii !HiH~/HiiiHi*'iii:l"''i~\'fi'Fi'flf,!~~::rE :~TITilJJ,;::<\l' :;n>: n:n ::'!!'; ,: :n:~H iiiNH!TIU :1n 'i;;H·: i '!i''~L:•: li' ,,, ,:;:;, ' " ','; L,']'!·!lJjU .:t;Uc'l'mH': 'TilT~flg;iS'T.):-3i: 

:OJ I I I I I I I\ \ \ 
74<40-50-8 eu I I I I I I I I \ \. \ 

\ \ \ 
Ia: 
Ill ~· r-.-\ 

I I ·· 1· ~ I I ' I ~~r l · l 1¢ I t I J&i:*a,i:i''i¢f:·;:,:pH?J'UH ·r;@n.:r;:"!'V!'ii:l tCi':.;'.)i ' •" ''''': ;l>i;jt'l'il ,;,n+JN •:f i'' ', .,.;,;®:: ,j.,., ni·,S:Q: 'l !", 4&·~:: :.\2.1•·~• i: 0 l,,,,,,,,,,;~l::.•::, 
ola 

tV 
riD 

''""""eM) s 
~n 

,.jl+tH+t! ~.:;i'*'!~'ii+!:;;iti*ii~~lif"~+itf;+i:iii+~"H!'ii!i+~++Hffi-7+i+m++H<"*:-'+IH*i\!*!++'*:-~~++l+'~+'itii*H-,;+,~~~'*'!H~~Hii.,;;i++J,..,. .... 4~~ih*'*!++~~+.;;.~"'*~~~'*.;;;+""+if: 

\ 
~:I::~l:::l',i !C(;i:!ii\!l:itii/U\\!1 : '!'if~i :· ., ;\:rl:::~::;;,..: 1...::~11 i:' ,J ' 

\1 I I \J ± I 3 I I\ 
\ I I I \ I I I I I -- I \ 
\1 I I \1 I I I I I \ 
\1 I - . ~---\:1 I I I I T - \ 

Notal: Sbadod "'!']UO RCRA~. ~~~:Pi/ g: [~g)_ X ~le~ {&} ,_~Iq P· tJPI}} x,(lOOO ml/llitllr)J I I>ilutian Factor - P&ll 
CODJJDelltl• N/A • PIS ?.if<~ -a..:.' 1 S•. 'fl- Lc..J >. 'i.X ~ LC:....J · · 

·0 Cfl. ~4; .... 1t; ? 5'.x; 6/1:.., A/() ~ • • 5 e ~ L s-x hIt ~ a.xA ~ J;81133 
@13().. RfD~~/~~ 1 PI 

~Cil: K+t- Reviewecl ay: ~ .d Z::..-U- Date: a -19-cJ ..:l
B-14 



General Chemistry 

SiWProject: DS5 So;/ 5~.., ARJCOC II: 6tJ57'S5J' (,1)~ Laboratory Sample IDs: 6 "8$35- t2//;1 - tJ J .?-
Laboratory: GEL SOOII: 6$83S,6t83 7-
Methods: EPA ~t:lA TCN. EPA ~1%;1 C:J: fto 
j ofSamples: ;;L ~: :S(J // Batch Is: d-fj9.d.0~7:d}.o3 ' ,;?13'1'86/j/3 L/~7-

T I 

QCEiement 
CAS# ~ T M8D Rep. ICS SorW Field 

~ FWd Metlloll LCS LCSD 
LCSD MS MSD .... 0.,. A ICV CCV ICB CCB _.. JDI1) RPD RPD AB .... ....... L ... RPD 

[fl.'.:f'-
r-o-o rc!v' I"' / ./ ~ J ../ /t,!( IJ~ ,VA ;.//1 v ,.;~ NA v NA 1/lf lo/lf i/A- 1/11-

J$5'110- (R.+b [..I / ../ / ,/ ./ ./ J J / t ~ / t t t J ;J-9-9 \~ 
'------- ---------- --- -

COIIliDelltl: 

ReviewedBy: ~ d ~ Date: p-/9-CJ;)... 

B-12 
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Laboratory: GeL , SDG#: (, n35-: ~}i..ii w Lab<ntorySampleiDs: (p"t&3S"- Oil; -~;.;J... 
Methods: EPA 9oo. o GA i-:3 ' 
#of Samples: ~ n Matrix: ~ Batch lis: ;;l I 0 bb 0 

.:v ::·:· ., .. :::·;H: 
:, :c:d,i. 

' ' ~·:n T~!' ~· i,ii!ii,... ,, •. ' ,, ·' ';; 
~riteria 

m 
IU-238 
U-234 
iU-23S/-236 
'Ib-232 
Th-228 
Th-230 

'u-239/-240 
l:rolsAlpba 
onvolatile Beta 

IRa-226 
IRa-228 
~i-63 
n...-.. Spec. Am-241 
l1amma Spec. Cs-137 
O.mma Spec. Co-60 

J,P.fi,. ... Ei 
Iso-U 
Iso-Pu 
Iso-Th 
Am-241 
Sr-90 
Ni-63 
Ra-226 
Ra-226 
Ra-228 

::J·:Ilm,::1 

..... 
Medaod 
BlukJ 

u 

v' 
I~.;UC{ 

,':.:::!:::. ·1:·.' . •: :· . w ·:.', :y ~.:·Tv]~:: .j.: ,.~7 •. ,, -en . : i•cie:& .... :::. u.,:.u· 1; ·H · : , ,, · . · . r!l • , · ,, · < 
;j ,,,;",; ;, ·.·, :. •••• ' .. ,, ' ' ',,, ,,,,,; :. ,,,, '" ' ' '··' .... :: ; ;, ·: ,, i .:::; ·'' "''' ,,,.,, ·{, 

Field 
LCS MS Rep Equip. Dup. Field Sample hotope ISIT Sample IJOtope ISITn 

RER Blob Blanks m race m ce 

20% 2S% 

.., 
v 

Am-242 
y· 
NA 
NA 

v' 
v 

<1.0 

v 
v 

Ba-133 orRa-22S 
Ba-133 

1\ 

Ull 
u <1.0 u SO-lOS SO-lOS 

\ 
\ 

\. 
\ 

\. Ill 
J lrJ 

' 
·~ 

\ 
\. 

\. 
r\ 
'\ 
\. 

\. 
\. 

\ - -· 

_,!lj·i~i;i COIIUilelltJ: 

rfJ ~ J. 5'x~1 NP U a-.-<. 

NibviCP 
NA 
NA 
NA 

Gamma spec. LCS contains: Am-241, Cs-137, and Co-60 
RevicwedBy: ~ d~ Date: j.;2 -; r-o..)......_ 
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I 

Contract Verification Review (CVR) 

Project Leader _c_o_LL_I_N_s _____ _ Project Name OSS SOIL SAMPLING Case No. 7223_02.03..02 

AR/COC No. 605785& 605805 An~lab_GE_L~-------------------- SDG No. 68835A & B 

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

·~- r _.._,._._ • ,.~, . -~ .. - -·· .... . --- - -~ ~-- _.. .. ~ --- ---- --·- --·· 
Line te? Resolved? 
No. Item Yes No If no explain Yes No 

1.1 All items on COC complete - data entry clerk initiated and dated X 
1.2 Container type{&) correct for t:IIRIIYl:MRt reQuested X 
1.3 volume for I and types of analyses reQuested X 
1.4 Preservative correct for . ._....-..n X 
1.5 Custody rec:onls continuous and complete X 

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

1.7 Date samoles received X 

1.8 Condition upon receipt. informa1j0n provided X ·-· --· --~------· - -

2.0 Lauutawr y Report 

Une Com llete? Resolved? 
No. Item Yes No lfno e~lain Yes No 

2.1 Data revieWed sianature X 

2.2 Method reference number(s) ._,.....,._and correct X 

2.3 QC analYSis and ,...,..limits provided (MB LCS, R X 

2.4 Matrix soikelmatrlx sPike duplicate data provided (if requested} X 

2.5 Detection limits provided· PQL and MOL (or IOL), MOA and k X 

2.6 QC batch numbers X 

2.7 DHution factors.,..., .. ;.,_. and all dilution levels reoorted X 

2.8 Data , V)IWI ...... In r iaw units and uslfiCi conect Skinificant flQures X 

2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X 
(if . ,.....,..__. 

2.10 Narrative ........ ...._. X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 ContractuaJ auallfiers provided X 

2.14 All requested result and TIC {If requested} data provided - X 



Contract Verification Review (Continued) 

-·- ----- ••:I -·-·----·· 

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

3. 1 Are reporting units appropriate for the matrix and meet contract specified or project- X 
specific requirements? lnorganics and metals reported as ppm (mglliter or mg/Kg)? 
Tritium reported in pioocuries per liter with percent moisture for soil samples? Units 
consistent between QC samoies and samDie data 

3.2 Quantltation limit met for an samples X 

3.3 Accuracy X CYANIDE FAilED RECOVERY LIMITS FOR LCS 
a) La....,. .. ...,.,. control samples accuracy'""""-.. and met for all samples 
b) Surrogate data reported and met for all organic samples analyzed by a gas X 

chromatography technique 
c) Matrix spike recovery data reported and met X 

3.4 Precision X RPD FOR BARIUM OUTSIDE ACCEPTANCE LIMITS 
a} Replicate sample precisiOn reported and met for all inorganic and radiochemistry 

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

3.5 Blank data X SELENIUM & CHROMIUM DETECTED IN BLANK 
a) Method or reagent blank data reported and met for all samples 

b) Ssmpling blank (e.g., field, trip, and equipment} data reported and met X ACETONE DETECTED IN TRIP BLANK 

3.6 Contractual qualifiers provided: "J·- estimated quantity; •e•-analyte found in method X 
blank above the MOL for organic or above the PQL for inorganic; ·u·- analyte 
undetected (results are below the MDL, IDL, or MOA (radiochemical)); "H" -analysis 
done beY9nd the holdina time 

3. 7 Narrative addresses planchet flaming for gross alpha/beta X 

3.8 Narrative included, correct, and complete X 

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

8082 (pestlcides/PCBs} 

~ ~?-c ________________ _ 



y-·"!l' 
~ , 

Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GCIMS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard perfonnance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 Inorganic& (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serial dilutiOn provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided X 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

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

Sample/Fraction No. Analysis Problems/CommentsiResolutioos 

Were deficiencies unresotved?• Yes •@ 
Based on the review, this data package is complete. •~ •No 

If no, provide: nonconformance report or correction request number and date correction request was submitted: . .;..------

Reviewed by: c..c..::J · £?g., Q o AA C.; Q.. , Date: 12-6-2002 Closed by: Date:. ____ _ 

f 

....... --------------------------... _... '\,,".,; 



ANNEX B 
DSS SWMU 149 

Borehole Lithologic Log and Construction Diagram for 
Groundwater Monitoring Well CTF-MW3 



Sandia National Laboratorie!;/New Mexico 
Environmental Restoration Project 
CTF-MW3 

Geologist: Mike Sanders 
Drilling Date: August 18, 2001 

Well Installation Date: August 20-21,2001 

li::P:P.:t:tttil±t±-ttti"tHttJiJitttti1hiir,......-Jiif1F·~":··::':"":·"~ Stickup (ft.}: 
3

.05' 1- Concrete Pad 
0 

SM. silty very-tine sand, moderate brown (5YR 4/4). 

I 

j 
: 

fpf ' 
' i 

I 

H~ 

~j i 

; 

l ! 

: 

: 

' 

~ 

i 
\ 

: 

I 

' ' 
! 
~ 

. r 
_;. l 

l..sz. 

~I:· 
~ 

l~:t== l::r-..__, 
....... ~ ... · ...... 

Casin11 oo (ln.): s.s· 
Casing 10 (ln.): 5.0" 
Casing Mater10l: Schedule 80 PVC 

GrouVBackfilllnterval: 1" • 315', BentonHe 
grout 

Seal Interval· 315' · 330.5'. 3i8" Benton He 
chips 

lnotial wak>r l""el: 296.58· (1012/01) 

Secondary Pack lntervat 330.5' • 334.5'. 
Wt2 Monterrey sand 

Primary Pack Interval: 334.5· • 367', 
'3 Monterrey sand 

Screen Interval: 340' • 360', 20-slol 
SCI1edule 80 PVC 

Sump Interval: 36()' • 365' 

12/12 Monterrey sand. 367 • 382'. 

Bentontl e grout, 382' • 430' 

Precambrian granHe, pale red l>rown (tOR 514} to 
moderate yelloW brown (1 o YR 514). Po<phyriie. 
microcllne j:t\enocrysts In grOtJncWnass ~ quartz and 
feldspar. Drilled as COO'p01ent rock (vs. lractured or 
fau~ed roc~). 

Granite (as abow) witll < 50'4 quanz, very igllt gray 
(N8) to oark yellow orange ( 10 YR 618). Iron staining 
on fractures. Abundant qua~z or quanzile (-50%) 
from 298' • 310'. 

Precarrbrian quanz~e with< 10"4 granite (as ai>Ow}. 

TO 0 430'. 



Surveyed Elevations 
(teet above sea level) 

Protective Casing: 55"' ,P.. o , t, 2-
(Eiev. 0- FOP 94-71) 

Top of Inner Well Casing:55".J.9 ./s
(Eiev C - FOP 94-71) 

Concrete Pad: 5s-17. 4 [ 
(Eiev B - FOP 94-71) 

Ground Surface: 5:'5:/7. I D 

(Eiev A - FOP 94-71) 

Calculated Elevations 
(feet above sea level) ,I . \ 

Initial Water Level: -::;~'2.-c>. ?z. uc{-z/ot; 
Other: ________ _ 

Comments:--------

Form Completed by: J1. s;.;f.i4/or....as 
Verified by: --------

30U62.71.01/CWA1 

Attachment A 

FOP94-45 
Rev.O 
Page36of 36 

., 
Casing 00 [m.):_ ... S::~, .:=~~-----
Casing ID Qn.}: __ 5~·....:0::;.._" ____ _ 

I I 
t. Grout/Backfill Interval: f - 3/ S"" 

Material: /3€c·J'TrJ,.J;-r/E. 6/ed v r 

2. Seal Interval: $ ;.-;:;'- ~ S".o. ~,. 
Material: ?Yen ~ta-J • • C!ff,~s 

3. Second a I)' Pack Interval: 3"'30 • S""l ~ S'/. -' 
Secondal)' Pack Size:#o/cz. No..t;E. ~ 

.S~.o 

4. Primal)' Pack Interval: "S $"t S" ~ ~' 7 r 
Primal)' Pack Size: # "3 t1""' TC/f./Z.C Y 

.sA..vD 
Screen lnterv&J: 3'1o 1- S' Co I 
Slot Size: (J.crz .. " {.::k•- S£A,-) 
Material: S::ct/. (?:. eve... 

sump Length: ~s::...._' _____ _ 
f 

Casing Depth: _..:;;~,_(.~S'".---.......... _-
Material: SCI(. f"o ev C.. 

~2. '---4~c (· 
&,..r,: c,€cu r 



ANNEX C 
DSS SWMU 149 

Groundwater Monitoring Well CTF-MW3 
Data Validation Reports for Eight Quarters of Sampling 

July 16, 2002-June 1, 2004 



SMO ANALYTICAL DATA ROUTING FORM 

Project Name: DSSs - GWM Task No./Service Order: 7223 01.05/CF022-02 --------·---------------
SNL Task Leader: Collins Org/Mail Stop: -------
SMO Project Coordinator: Puissant Sample Ship Date: 

ARCOC Lab 

605578 GEL 

Correction Requested 
from Lab: 

Corrections Received: 

Review Complete: 

Priority Data Rec'd: 

Preliminary Notification: 

Final Transmittal: 

Sent to validation: 

Rush validation: 

-------

LabiD 
Preliminary 

Received 
Final 

Received 

63737 

Date 

~/15/02 

Correction Request 
Problem: 

OSc Al-0 ~ Processed/resolved: 

Ob · J.O·OA Signature: 

O~- ;q-o r 

o8/JCQ/o~ 

Notified: 
Customer Copy 
Picked Up 

Transmitted To: 

Validation complete: 

Returned from validation to: 

D 
E'llJWhS On (date): 

Filed in Records Center: Filed By: 

Comments: 

# 

6133/1087 

07/17/02 

EDDReq'd 
YES NO 

EDDONQ 
YES NO 

OODOOD 
DODD 
DODD 

05-2-l·OA. By: u-\-
u.L-

m. So.w4\r:) By= 1 A 
-7ffA /6;;- 'lib~ L 

Received (Records Center) By: ------------------------



COt( ACT LABORATORY 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
Internal Lilb Page ...1. of _j 

Batch No 1tl_h4 SAR/INR No ARICOC 605578 

Beumnrngl ER si!Cj ~ !S.Jtt/Trrne(tJr) c ER Sample ID or I Beumnrngl ER Srtel 0dtt/Trrne(tJr) I S<onr~~e\ C:orrkirner jPre~rv~ Collec~or~ Sample I Parameter & Method ll<lb Samflle Sample I Parameter & Method 
Sarn[lle No -Frac~on Depth (II\ No Collected M nple Locahon Oet;;li I Depth Ill\ I No I Collected I Matnx I Type I Vohrmd AII@L4CI Melhod I Type I Requested I ID Requested Type 

.350 I 14~ I ()1/16:02 1126 I GW I G 13x40mll HCL I G I I 1"\.il'"'.il"" ~,..... j,.., ... r- ....... -
.. , t>-<::H:H-vur 1'-''r-MVV..l I I I I I ___ _ ____ __ SA voc (8260) 

350 07/16/02 1127 GW! p '\OOml HNn1 (:, SA RCRA Metals (6020) 

350 149 07/1fi/02 11:12 FGW I p 500ml HN03 G SA Major Cat10ns (6020) 

J:,o I 149 I 07116102 112H I GW I p 500ml NaOH G SA Total Cyanide (901 2A) 

350 149 I 07/lii'D:' 112~ G~'V p 500ml 4C G SA Major Anions (300.0) 

Fl 049494-015 CTF-MWJ 350 149 l 07116/021130 GW AG 4x1L 4C G SA H_~g_h Explosives 18330) 

350 149 j 07 1 Hi1()2 1131 GW p 25tlrnl H:::S04 G 

IJA NA I fi7 1 1fi10:' 1 i2fi OIW I G ]x40rnl HCl G 

t'\ 049494-01f, 

, I (14~99-oo, 

CiF-1.1W3 

ISWMUD-TB3 

SA NPN (353.1) 

TB voc (8260) 

0 Yt:~ 0 ~~(; r<<:f ~ju Sampl<! Tro~ckiog . Smo "" I So•d•"""'""'.ono.JQC Requirements; 

osal 0 f<tturn to Client G (Jrwo,d' t>v t .. t. Dale Entered(mmldd.')'y) !\+i,;,sJo~ EOD 0 Yes 0 No 

T umaround Time 0 7 Ouv 0 1 s ().,,- 0 )(J Ouy Entered t:r( ~ , tX Ro~w D.ota Po~ckaqo 0 Yes 0 No 

OC IM5 '-'l 'Piaasti a end report to: 

N;;mc Cornpally/Organlld~On/Pilortc/Cdluldr T1111 JdLk>oo/Or!J 6133iMS t06 71505-284 ·254 7 

Sample 
Team 
Members 

__ o'St',.Je>ton'fi t3518~~-5130!22f1-071[J 

Jc.hn Boyd StrdwifJ!35121\.!. 33(J7/2:?8-923t l.luJW AIII<Hl>l E:lt Cl FL so~ 

Robert Lynch Wt>UHdi 13511\44-401 312Yt-70fl() FGW I FJ/icrt.~l 111 frl:ld wl 45 mrcron frllcr 

~ll__l.ot- --
Org&r.?<; 0dlc7~ft1-Q7 T1111t: 08_/~_. 

PI11Ase 1/sr o~s sllpAr•t• report 

~ Rt:llrHjlll:.lu:d I•~ oru llitllflfJUihhedhy~~-~ 
1 Recetved I:Jy_L~,__l,_t 'f_,~-~t..j-/~(r.]\1._ /1_ Org lj;1~ 0dte 7/;1/;}fTullc Ok' JS ~ Rcceovt:J b~ Oru 

2 Relrnqursh~~~ L -~~. T£~ Org h·Ft Ddte7V7'/allrrrre I 0 oo 5 Rthri!JIII>ht:J ~~~ Or'.! 

L Recetved by / ~ I / Or.!.!_. 0dh: • TtriiC 5 Rcccrvt.oJ h~ oru 

3 Rtlonqur~hed l>y Or!]_ Ddlt: T """ 6 RtlrrHJIII~ht:d t.~ Or!l 

J Rect."ved t>y Orrr. O<otc Trme 6 Rt:ctrvc<l loy ()rv 

•7 & 15 Day Turnaround Time: ERCL requires prior notification. 
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Validated By: Date: 09/06/02 

Mr. David Schwent 



Analytical Quality Associates, Inc. 
616 Maxine NE 

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

MEMORANDUM 

DATE: September 6, 2002 

TO: File 

FROM: David Schwent 

SUBJECT: Inorganic Data Review and Validation - SNL 
DSSs GWM, ARCOC #605578, 
GEL SDG #63737, Project/Task No. 7223.01.05 

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

Summary 

All samples were prepared and analyzed with approved procedures using methods EPA6020 ICP
MS, EPA7470A CVAA, EPA9012A total CN, EPA9056 ion chromatography (I.C.), and EPA353.1 
nitrate/nitrite. No problems were identified with the data package that result in the qualification of 
data. 

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

Holding Times/Preservat12!! 

All Analyses: All samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

All Analyses: The initial and continuing calibrations met all QC acceptance criteria. 

Blanks 

ICP-MS Analysis: No targ-et analytes were detected in the blanks, except for the following. In the 
initial calibration blank (ICB) and continuing calibration blanks (CCBs), Chromium (Cr) was detected 
at negative concentrations. The absolute values were > the detection limit (DL) but < the reporting 
limit (RL). However, the a:;sociated sample result was >5X the DL. Thus, no sample data were 
qualified. 

Chloride O.C.l Analysis: No target analytes were detected in the blanks, except for the following. 
Chloride was detected in the method blank (MB). However, the associated sample result was >5X 
the blank concentration. Thus, no sample data were qualified. 



All Other Analyses: No target analytes were detected in the blanks. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

All Analyses: All MS and post spike (PS) QC acceptance criteria were met. It should be noted that 
the MS analyses for I.C. and nitrate/nitrite were performed on QC samples of similar matrix from 
other SNL SDGs (63387 and 63443, respectively). No sample data were qualified as a result. No 
MSD analyses were performed. The replicate analyses were used as measures of laboratory 
precision. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) 

All Analyses: The LCS analyses met all QC acceptance criteria. No LCSD analyses were 
performed. The replicate analyses were used as measures of laboratory precision. No sample data 
were qualified as a result. 

Laboratory Replicates 

All Analyses: All laboratory replicate QC acceptance criteria were met. It should be noted that the 
laboratory replicate analyses for I. C. and nitrate/nitrite were performed on QC samples of similar 
matrix from other SNL SDGs (63387 and 63443, respectively). No sample data were qualified as a 
result. 

ICP Interference Check Sample (ICS) 

ICP-MS Analysis: All ICS QC acceptance criteria were met. 

All Other Analyses: No IC:S was required for these methods. 

ICP Serial Dilution 

ICP-MS Analysis: All serial dilution QC acceptance criteria were met. 

All Other Analyses: No serial dilution was required for these methods. 

Detection Limits/Dilutions 

All Analyses: All detection limits were properly reported. Sample 63737-008 was diluted 5X 
for nitrate/nitrite and sample -006 was diluted 20X for chloride and sulfate in order to bring the 
raw values into the linear range of the instrument. 

Other QC 

All Analyses: No field duplicates, equipment blanks (EBs), or field blanks (FBs) were submitted on 
the ARCOC. 

No other specific issues were identified which affect data quality. 

Reviewed By: KAS Level: Date: 9/13/02 



Analytical Quality Associates/ Inc. 
616 Maxine NE 

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

MEMORANDUM 

DATE: September 5, 2002 

TO: File 

FROM: David Schwent 

SUBJECT: Organic Darta Review and Validation - SNL 
DSSs GWM; ARCOC #605578, 
GEL SDG i~63737, Project/Task No. 7223.01.05 

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

Summary 

All samples were prepared and analyzed with approved procedures using methods EPA8260B 
VOCs and EPA8330 HEs. Problems were identified with the data package that result in the 
qualification of data. 

1. HE Analysis: The confirmation relative percent difference (RPD) of 4-amino-2,6-<linitrotoluene 
was >25% but <75% f1:>r sample 63737-007. The highest detected sample result (0.18 ug/L) will 
be reported and qualified • J". 

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

Holding Times/Preservation 

VOC/HE Analyses: All samples were analyzed within the prescribed holding times and properly 
preserved. 

Calibration 

HE Analysis: All initial and continuing calibration QC acceptance criteria were met. 

VOC Analysis: All initial and continuing calibration QC acceptance criteria were met, except for the 
following. For sample -oo-;r the continuing calibration verification (CCV) %Ds of several compounds 
(see Data Validation Worksheets) were >20% but <40%. However, all associated sample results 
were non-detects {NOs). Thus, based on professional judgment, no sample data were qualified. 



Blanks 

VOC Analysis: No target analytes were detected in the method blanks (MBs}, or trip blank (TB). 

HE Analysis: No target analytes were detected in the MB. 

Surrogates 

VOC/HE Analyses: All surrogate percent recovery (%R) and retention time (RT) QC acceptance 
criteria were met. 

Internal Standards {ISs) 

VOC Analysis: AlliS area and RT QC acceptance criteria were met. 

HE Analysis: No ISs were required for this method. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

VOC Analysis: All MSIMSD QC acceptance criteria were met. No MS/MSD analyses were 
performed for the TB (VOC) since it was a QC sample. No sample data were qualified as a result. It 
should be noted that the MS/MSD analyses were performed on a QC sample from another SNL 
SDG (63387) of similar m;:~trix. No sample data were qualified as a result. 

HE Analysis: All MS/MSD QC acceptance criteria were met. 

Laboratory Control SamRie/Laboratory Control Sample Duplicate (LCS/LCSD) 

VOC Analysis: All LCS QC acceptance criteria were met. No LCSD analyses were performed. No 
sample data were qualified as a result. 

HE Analysis: All LCS/LCSD QC acceptance criteria were met, except for the following. The 
LSC/LSCD RPD for tetryl was >20%. However, the RPD was only > the QC acceptance limit by 1%. 
Thus, based on professional judgment, no sample data were qualified. 

Target Compound Identification/Confirmation 

VOC Analysis: No confim1ation analyses were required for this method. 

HE Analysis: All confirmation QC acceptance criteria were met, except as noted above in the 
summary section. 

Detection Limits/Dilutions 

VOC/HE Analyses: All detection limits were reported correctly. No samples required dilution. 

OtherQC 

VOC Analysis: A low level concentration (<10X DL) of acetone was detected in sample -001. The 
associated MB quantitativH report was requested and is attached with the Data Validation 
Worksheets. The MB quantitative report shows no detection of acetone in the MB. Therefore, no 
sample data were qualified. 



VOC/HE Analyses: No fit~ld duplicates, equipment blanks (EBs), or field blanks (FBs) were 
submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Reviewed By: KAS Level: Date: 9/13/02 



Data Validation Summary 
Site/Project:SN L/DS5s- {rW;t1, Project/Task #: { Z?. 3-01 .o> #of Samples: 8 Matrix: V·rrs~ti/q/4:; 
AR/COC#: Go5S/~ {t;p(c '-37Y'7) Laboratory Sample IDs: 6'3737oo/-ex:.? 

Laboratory:_,{;.<..:.' ~f.-=L=----;:-=--=-::-=--------------
Laboratory Report#: f> 3' 7 '3 7 

-=~~~----------------------

QC Element Organics 

Pesticide/ voc svoc 
PCB 

I. Holding Times/Preservation ./ \ 
2. Calibrations \ 
3. Method Blanks \ 
4. MS/MSD \ 
5. Laboratory Control Samples 

' v \~ VA 
6. Replicates \ 
7. Surrogates v \ 
8. Internal Standards 

I 

l\ 
9. TCL Compound Identification '.j' \ 
10. ICP Interference Check Sample \ 
11. ICP Serial Dilution \ 
12. Carrier/Chemical Tracer \ Recoveries 

13. Other QC { (.cn'fitmotit11 PtJ:>) wf~ \ 
Estimated 

Not Detected 

Check (Y) = Acceptable 

Shaded Cells = Not Applicable (also "NA") 

HPLC 
(HE) 

./ 

,,/ 

/ 

-s 

Analysis 

Inorganics 

GFAAI CVAA ICP/AES 
AA (Hg) 

CN 
TCP-IM.f 

/ 1\ / ~ 
\ \ 

\ 

l \ 
\ N(A \ tJ/A 

\Ji \ ,,, \ 
\ \ 
\ \ 
\ \ 

/ \ \ 
l \ \ 

\ \ 
p.>fA. \ tJ/A \ 

RAD 

\ 

\ 
\~ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

Otbe1 
~,. ... , 
c~. 

V' 
f 

,!; 

I'!~ 

' lj 
u 
UJ 
R 

Not Detected, Estimated 

Unusable 

NP = Not Provided 

Other:---------- RoviowodBy,M ~ oate:a-2..6'-b2.. 
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Volatile Organics (SW 846 Method 8260) 
ARJCOC #: boSS 7 8 #of Samples: ----"2. __ _.:..._ __ Matrix: (,..,.,p~~ Site/Project: 5aJL/ 055.--- ~ Lvl"l 

Laboratory: ~ ( 
-=~~-----------

Laboratory Report#: ~~? ~ 7 Laboratory Sample IDs: h 3?3? CSi:::f'=of:>""
Batch #s: /?b $'~~ Methods:£~ ~t~ 

lSI CAS# Name 

Calib Callb. CCV 

6J Min.Jintercept RF. R:P' %0 Method ILc~ LCSD I LCS 
L RF 20o/t 1 Blks*' ~~ RPD 

>.05 / <0.9; 20% 

MS I Field I Equip. I Trip 
MS I MSD I RPD ~~~ Blanks Blanks 

I 171-55-6 11.1.1-trichloroethane JJT0.10 I f.l'.lh vi~~' v J lAllA I WTb. I o../ \/ I -7TnNIA I Wb. ./ 
2 179-34-5 11,1,2,2-tetrachloroethane I I 10.30 

Page 1 of2 

1: IZ~~~-~ 1~·~·2_:tr!:hlor~ane I l I~-~~ I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
1 11 ,;-.)ct-.> 11 ,1 -cucn.aoroemane 1 1 tu. 1u - - · - · · · • · • · • . • . • , • , • , • • , , • , • , 1 

1 175-35-4 
I 1107-06-2 
1 1540-59-0 
I 178-87-5 

1 178-93-3 

1 1110-75-8 
2 1591-78-6 

2 1108-10-1 

I 167-64-1 
I 171-43·2 
I 175-27-4 
3 175-25-2 
I 174-83-9 
I 175-15-0 
I 156-23-5 
2 1108-90-7 
I 175-00-3 

1.1-dkhloroethene I I 10.20 
l,l~oroethane I I 10.10 
l,l~oroe~e{total) II 10.01 
1,2-dkhloropropane II 10.01 

2-butanone(MEK) II. 10.01 
lmb:hlk) 
2-chloroethyl vinyl ether 
2-hexanone (MBK) 
4-methyl-2-pentanone 

i<MIBK) 
·~tolle(t!!_:rblk) 

benzene 
bromodichloromethane 
bromoform 
bromo methane 
carbon disul.fide 
carbon tetracldorlde 
thlorobenzene 
chloroethane 

111'"10.01 

0.10 

0.01 
0.50 
0.20 
0.10 
0.10 
0.10 
0.10 
0.50 
0.01 

1 167-66-3 !chloroform 0.20 

1 174-87-3 !chloromethane 0.10 
I 110061-01-5 lcis-1.3-dichloropropene 0.20 

2 1124-48-1 I dibromochloromethane 0.10 
2 1100-41-4 lethylbenzene 0.10 

J/ 

t.ilii. 

I 175-09-2 !methylene chloride (!Oxblk) o.ol I 17 
2 II 00-42-5 I styrene 0.30 I .W 
2 1127-18-4 ltetracldoroethene 0.20 I wiA 
2 1108-88-3 ltoluene(fOxblk) 0.40 
2 II 0061-02-6 I trans-1.3-dichloropro~ 0.10 
I 179-01-6 ltrlchloroethene 0.30 
1 l7S-Ol-4 I vinyl chloride 0.10 

1/ 

\/ 

2 11330-20-7 lxylenes(total) 0.30 I V' I \V 

v 11 J/ Jt I "' I J/ I \1/ Jtl~~ ..JL 
/ 

/ .t J IM/AI..YLL\_1 v IL.l__ .,.r I £bt foil A 

'~·72 

~.s7 

... 
~:JYI.9'X 

~ \II I \1/ I .J~ I ..V I 'J/ I 'V I ..V 
\l/ I 'IV I , J....I~LI\1./IJII.J...... "I/ 

Comments_: II n ,., I. . Notes: Shaded rows are RCRA compounds. Ar' ./] 0 ~~ 
.+ Z. ~ t7UMf.~S tcJC«!. "I'W'n a-P Reviewed By: ~ ~ 

2 LG-<; ~ W ~.c... r \.Mot ( ?-18 -ol j 7 ·'I 'Z -ol) J A.-:. llpp/1~ ~ 5-~ -t> '".JIL.I, 
0010

~'-"'-----'.,_i0<....-1~""'-da"'l..~~C.I~,_-
V/?it ,.u ac.. ~(4-,rQ.. ,...J. ~-=- Af'r'1~J_~ ~ -c01 , ...... 7--t1~ 

l/ 

/ 

.Jj 
u 

Date: 8-ZJ?--oz 



Volatile Organics 
Site/Project:S~Jl/ otf~" C,..WM ARICOC #: G.oS '77 t 
Laboratory: {j.. E(.. Laboratory Report#: -"""'-"}'-7_'l~7 ____ _ 

Batch #s: ( 3b'fS'!) 
#of Samples: Z.. 

---"'~----
Matrix: C. r..,..,..J \#,J,,... 

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

Sample 

~ ()J/;vs 

.._,_ __ 
·-· 

SMC 1: 4-Bromofluorobenzene 
SMC 2: Dibromotluoromethane 
SMC 3: Toluene-d8 

SMC 1 SMC2 SMC3 

IS 1: Fluorobenzene 
IS 2: Chorobenzene-d5 
IS 3: 1,4-Dichlorobenzene-d4 

IS 1 IS 1 IS 2 IS 2 IS 3 
Area RT area RT area 

Comments: 

B-19 
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IS 3 
RT 

i 
I 
I 

i 

I 
'-- I 



High Explosives (SW 846 Method 8330) 

Site/Project: (lvL/ /)S5s C..wM ARJCOC #: ft:>D 5' $" 7'1 Laboratory Sample IDs: ~ "3? J 7 ocn 
-=~~~---------------------------

Laboratory: G-IGL. Laboratory Report#: '- 'J 7 "3 "? 

Methods: efA ("'3>10 (He~) 
# of Samples: I Matrix: ~P~J t.vJ~ 

, Curve CCV ·Method 
CAS# NAME I Intercept R2 %0 Blanks LCS 

l .99 20W UL 
2691-41-0 HMX IV ./ / v .v" -/ 
121-82-4 RDX ) I 1 
99-35-4 I ,3 ,5-Trinitrobenzene ~ I 
99-65-0 I ,3-dinitrobenzene LV I 
98-95-3 Nitrobenzene IV 
479-45-8 Tetryl ~ 

118-96-7 2, 4, 6-trini trotoluene 
35572-78-2 2-amino-4 6-dinitrotoluene 
1946-51-0 4-amino-2,6-dinitrotoluene 
121-14-2 2, 4-dinitrotol uene 
606-20-2 2,6-dinitrotoluene 
88-72-2 2-nitrotoluene 
99-99-0 4-nitrotol uene 
99-08-1 3-nitrotoluene 1/ ' .... II ,II \.II lJ 
78-11-5 PETN 

--·--- - - --- - ~-

Sample SMC%REC SMCRT Sample SMC%REC SMCRT 

Vd~ 

Confirmation 

Batch #s: /8 'g 1 $ ~ 

LCS MS Field. Equip. 
LCSD RPD MS MSD ~ Oup. Blanks 

/ 20% 20% RPD u 
v ,J ./ v ./ ~'A ~/A 

I 

~ v 
,.~v ;.}..{ 

/ / 

,I/ v v ,IJ 1/ v 
- --· 

Comments: f:,,'Hu7' 4~;, 
~,R;· ... ~Itro Cc[ c.-. .. 

Sample RPD > 25% 

CJ'3'1$?b07 

Field 
Blanks 

u 
tJIA. 

~It 

v~ 

"""'"'-"' 

7- z:> _en_ 

7 ...rl.C- o~ 

Solids-to-aqueous conversion: ~ /J J J -tL_ 
mg/kg=llg/g: [().lg/g) x(samplemass (g} /sample val. {ml})x(lOOOml/ !liter)] /Dilution Factor =llg/1 Reviewed By: ~ ~~ Date: o-2 ( -o'-

B-17 



Inorganic Metals 

Site/Project: Sill'/.~ '-1..1""" AR/COC #: ='-C>-'->'-""2'---'--?_,f _____ _ Laboratory Sample IDs: 6$ 7 57~ 3 , .- co'-! , 
Laboratory: &££ Laboratory Report#: 6 3757 
Methods: (PA G-c&f> L C.C f?. !o1S;)1• Z'f ;:b i't ( ( 11 I'IA ) 

#of Samples: "Z- Matrix: -=C.-""-=-~=~~=-=-=-------- Batch#s: /35'.lJb7
7 

/37?ZCf/IJ>"!:J?f 

CAS#/ 
QC Element 

Analyte Method LCSD MSD Rep. ICS 
Serial Field 

Equip. TAL ICV CCV ICB CCB LCS LCSD MS MSD Dilu- Dup. 
Blanks RPD RPD RPD AB 

tion RPD 
Blanks 

7429-90-S Al 
7 440-39-3 Ba .~ if v / i/' / J t-J/A. "'''" ./ NIIA /JI,. ./ a/ ./ #J/1' t-~[A 
7440-41-7 Be 
7440-43-9 Cd v r.t r/ J v -.U. II" .IJ, rA IJ//'f v' /J!A ~A v r/' r/' AJ(h 11J 1A 
7440-70-2 Ca t/' I v v J I I I I I I J t 
7440-47-3 Cr ..L ,v >¥ -1-7~ -1·7?. ,& ~ ,y -¥ J, ~ + J, ..v IY ~ 
7440-48-4 Co 
7440-50-8 Cu 
7439-89-6 Fe 
7439-95-4 Mg ,/ v ....... _\/ ./ v v W/11 IJ#A v ,.,,,. 

~'" J ., ,. fl//l 'tJ/1) 
7439-96-5 Mn 
7440-02-0 Ni 
7440-09-7 K v i/ II" ./ ../'.. v .r IJ)f!l f4 lJ, .! "''" AI 'A ./ II' ,/ r"/A tJJ It 
7440-22-4 All v I I I l 1 I I I I I f I I I 
7440-23-5 Na v 'V _J,(_ -~ . .V J • J, ~ ,!, -"" ~ '4 .v .v -4, .J. 1.-
7440-62-2 v 
7440-66-6 Zn 

7439-92-1 Pb if_, ./ o/ / t/ v IJ 'A 1-'JA ./ ~/A "" I II' ,/ rll /} ~j) 
7782-49-2 Se t/ I I l J I I I I I I I 
7440-38-2 As lv J- ll J. .It "" J .y Jt J, ,J,. J.. ..r "' ' 7440-36-0 Sb 
7440-28..0 Tl 

7439-97-6 HI! \1 v' v v v v ,/ W/lr l.if,. J IJ/11 JJ)A II II' ,,,. ~{/>. fo) ffl 

CyanideCN 

. --

Notes: Shaded rows are RCRA metals. Solids-to-aqueous conversion: mg I kg= ~gIg: [(J.!g I g) x (sample mass {g) I sample val. {ml}) x (1000 ml I I liter)] I Dilution Factor = J.!g I I 

Comments: 

Reviewed By:#~~ 
B-14 

Fleld 
Blanks 

J.:)J~ 

N'IL 

\ 

,. fir 

.,,11 
I 
~ 

., ,. 

tJ/6 

Date: ~-S-- oz._ 



General Chemistry 

Site!ProjecJA.J l/fASs- C.WJt< AR!COC #: bG 5S7 Z Laboratory Sample IDs: k 37 7?- 005', 'cso'- ~ -~ 
Laboratory: 6-K.. Laboratory Report#: b ?7 '!? ,. 
Methods: ,PA 1ot7.A(f,J,.fr~'L' <J11St.(t,t)j ~5'}"/{r.;~,_fl.k>,); 
#of Samples: ~ Matrix: Cr~6 ~J ~.J.v Batch #s: I ggr:B2_i /8?3<f'4'!'11e'J. r j 

QC Element 
CAS# Analyte T Serial Field 

Method LCSD MSD Rep. ICS Eqnip. Field 
A ICV CCV ICB CCB LCS LCSD (~) MSD Dilu- Dup. 
L Blanks RPD RPD RPD AB Blank! Blank! tioa RPD 

js"fS"S-~-o .f,/-</ CAl lv J ../ tf r/ '1/ I' ~It:. N/A J t1Ph L/J. v PI~ 1111'1 1"/14 J,J/~ fiA 
- I . - ,- r r • ·-v.., . 

-c.c. I 
Z.'i'5H1..q (w~~, IV '-~fW,k 

I~ ~ ftJ'l'r'li-4 .{~J.} !"0,~1-
l~)?..co-4 I '..".:f~\ I I 

JIJ31\/l. 11;~~\t/ lv' ,!I ,I; v ,v IJ ,v ~r~ ~ v n; ~,.!fc -Jt '~ ' II '4y 

' v ~v '.V ~ 

Comments: 

Reviewed By: M2 ~ Date: f-.(~o-z-
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Contract Verification Review (CVR) 

Project Leader Collins ----------------------
Project Name _o_sS-_G_W_M __________ _ Case No. 7223_01.05 

ARICOC No. 605578 Analytical Lab GEL SDG No. 63737 ------------------ --------------------------- -----------------------
In the tables below, mark any information that is missing or incorrect and give an explanation. 

. . - , ,, ·-· -·- . ,_ ....... __ ... -· ·- -· ·-··. -· --·-- . -- .. _ "":1 .... ,,._ .... _ _._ .. 

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

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

~.2 Conteiner type's' correct fer ena!vses re~uested X 

1.3 Sample volume adequate for# and type~s of analyses reQuested X 

1.4 Preservative correct for analvses reauested X 
1.5 Custody records continuous and complete X 

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

1.7 Date samples received X 

1.8 Condition upon receiPt information provided X 

-·- r "''-":1.,,,_._, ----·-•-• • ,._ ._, • 

Line Comolete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature X 

2.2 Method reference numbeiiS) comolete and correct X 

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

2.4 Matrix spike/matrix sPike dUDJicate data provided (if requested) X 

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

2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 

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

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

2.10 Narrative provided X 

2.11 TAT met X 

2.12 Hold times met X 

2.13 Contractual Qualifiers provided X 

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



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-
specific requirements? lnorganics and metals reported as ppm (mg/liter or mg/Kg)? X 
Tritium reported in picocuries per liter with percent moisture for soil samples? Units 
consistent between QC samples and sample data 

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X 
a) Laboratory control samples accuracy reported and met for all samples 
b) Surrogate data reported and met for all organic samp!'3s analyzed by a gas )( 

chromatography technique 

c) Matrix spike recovery data reported and met X cadmium not within acceptance limits 

I 
3.4 Precision X 

a) Replicate sample precision reported and met for all inorganic and radiochemistry 
I 

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

3.5 Blank data X chloride detected in anion method blank I 

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

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

3.6 Contractual qualifiers provided: "J"- estimated quantity; ·s·~nalyte found in method 
blank above the MDL for organic or above the POL for inorganic; ·u·- analyte X 
undetected (results are below the MDL, IOL, or MDA (radiochemical)); "W-analysis 
done beyond the holding time 

3.7 Narrative addresses planchet flaming for gross alpha/beta N/A 

3.8 Narrative included, correct, and complete X 

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

8082 (pesticides/PCBs) 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation - ---

Item Yes No Comments 

4.1 GCIMS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GCIHPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

I 
b) Continuing calibration provided X i 

I 

c) Instrument run logs provided X 

4.31norganics (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided NIA 



Contract VerifiCation Review (Concluded) 

5.0 Problem Resolution 

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

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

incomplete copy HPLC incomplete QC Summary on page 29 

Based on the review, this data package is complete. Yes G 
If no, provide: nonc,on,rmance report or correction request number 4786 

Reviewed by: ( J1. Date: 08/20/02 

and date correction request was submitted: 08121/02 

Closed by: l A lu-- Date: 08 · ).!.~ 

i 

J 
: 

! 

' 



RECORDS CENTER CODE: --------------------
SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: DSS Assess GWM PROJECTfr ASK: ...;..;722=2 -=0..:.:1 . ..:..::09;....._ ____ _ 

SNLTASKLEADER: ~C=ol~lin~s ____________ __ ORGIMS/CFO#: 6133/1089/CF022-03 

SAMPLE SHIP DATE: 11/11/2002 SMO PROJECT LEAD: Herrera 
~~-------------- _:.c..;....;...;;;~-------

ARCOC 

605762 

LAB 

GEL 

LABID 

70428 

PRELIM DATE FINAL DATE 

12/3/2002 

EDD 
EDD ONQ 

NAME DATE 

BY 
JAC 

, REVIEWCOMPLETEDBY/DATE: u). PoOgMciO¥ lf;L.j rt/0~ 
CORRECTIONS REQUESTED/RECEIVED:------------ ------

PROBLEM#: 
FINAL TRANSMITTEDTO/DATE:_J""j_Q....-~--.S.-o_a__ \;;)~Cj Jod. ~ 

SENT TO VALIDATION BY/DATE: C~no Iii) /PI fog, 
RUSH VALIDATION REQUIRED EST. TAT:.._I """!-"~~------ -------

VALIDATION COMPLETED BY/DATE: l(ft J,;J.. -17-tJOl-

COPY TO WM BY/DATE:----------- ---~----
TO ERDMS OR RECORDS CENTER BY/DATE: _..looCt,<ioL!.I.no:L,,o..., __________ ....,.la .... /-:J~!.l ...... J..,.,o«~-

COMMENTS: ------------------------------
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CONTRACT LABORATORY 

.•• v __ I 605762 
Dept. No./Mall Stop: 6133/MS1089 Date Samples Shipped: JJ -II "c",O Z... ProjecVTask No. 7222.01.09 0 Waste Characterization 
Projeci/Tuk Manager: Sue Collins Carrleri\/Vayblll No. I c;- 1? lt' -:]. SMO Authorization: ~ ~- ~ n.-_, -Send preliminary/copy report to: 

Project Name: DSS GW Lab Contact Edle Kent/803-556-8171 Contract #:._,_P_,Ow2....,1,67w1c__ ____ C:::::::.......==-··---J.,...,......,~-...,..,......,.=..,..,.....--------
Rec:ordCenterCode: ER LabDestlnatlon: GEL C.r.i"?' ~~ (3o~/1J4_., 10 ReleasedbyCOCNo.: ___ _ 
Logbook Ref. No.: ER 089 SMO Conlaci/Phone: Pam PtJissant/505-284-3185 / C/,._,.,.COL- 0 Validation Requlrsd 
Service Order No. CF 022-03 Sand Report to SMO: Wendy Palencla/505-844v3132 1-;B~HI:-::T:.::o~:Sa=.:nd:.::l:.::a :.:,Na.:..:ti:::.:ooa!:!=.:;Ls..:.b=.s ~(Accoo--n-ta-Pa-y-abl_e_) ---

location Tech Area P.O. Box 5800 MS 015-4 

Building Room Reference LOV(avallable at SMO) Albuquerque, NM e718l>-015-4 l 0 'I~~ 
ER Sample ID or Pump ER Site Date/Time{hr) ! Sample Container Preserv- Collection Sample Parameter & Method Lab Sample 

Samole No.-Fractlon Sample Location Detail Depth (ft) No. Collected Matrix '!}'ll8 Volume ative Method Tvoe Requ .. tad 10 

060022.()()1 CTF-MW3 350 149 11n/021023 GW G 3x40ml HCL G SA VOC (8260) ·.-IJ.4/ 

060022.()()8 CTF-MW3 350 149 11/7/02 1024 GW P 500ml HN03 G SA RCRA Metals (6020) - ()~j, . 

060022-010 CTF-MW3 350 149 1117/02 1025 FGW P 500ml HN03 G SA MaJor Cations (6020) Filtered -fiJ lf 
' 060022-012 CTF-MW3 350 149 1117/02 1026 GW P 500ml NaQH G SA Total Cyanide (9012A) -fxJ 5 

060022-013 CTF-MW3 350 149 11/7/021027 GW P 250ml 4C G SA MaJor Anions (300.0) "'00/~ 

060022-015 CTF-MW3 350 149 1117/02 1028 GW AG 4x1L 4C G SA High Explosives (8330) -0{)1 

060022-016 CTF-MW3 350 149 11f7/02 1029 GW P 250ml H2S04 G SA NPN (353.1) ... OD'S 

060030-001 CTF-TB5 NA NA 1117/02 1023 DJW G 3x40ml HCL G TB VOC (8260) -~ 

i 
RMMA 0 Yes 0No Ref. No. ~am_.·. pie T"!lcklng, ... · . . 

1 
Sm~Use Speclallnstruetlons/QC Requirements Abnormal_ .· 

Sample Dlspoaal 0 Reb.m to Client 0 Dlspasal by Jab Date Enteriid(mmlddlyY)j/ I M.L;.J.; .. EDD 0 Yu 0 No Conditions on 
Turnaround Time 0 7 Day 0 15 Day 0 30 Day Eilteied by: ~jt.. 1 . Level o Package 0 Yes 0 No Receipt 
Ratum Samples By: 0 NegoUated TAT QC lnlti. ~;.."T'):r J *Send report to: 

Name ., ...... .,.,....., 1'\ lnlt Company/Organlzation/Phone/Celluler 11m Jackson/Org 6133/MS 1087/505-284-2547 

Sample Alfred Santinanes ltU' U~ C#f7 Weston/61351844-51301228-0710 Lab Use 
Team John Boyd ht. '.If--- :/l,\1\ S&W/61351284-33071228-9231 Major Anions/Br,CI,A.S04 

Members Robertlynch ~~~ 1W Weston/6135/844-4013/250-7090 Majorcatlons/Ca,Mg,K,Na 

II FGW/ Filtered In f1ekJ w/.45 micron filter 

1 A • _.., *PIHsalfst u separate report. 
1.RelinQulshedbv 1 ~s-. ~:-ti't7 0~/:?.<; Datel{f'10~e 6 7,)../) 4.Relinquishedby OrQ. Date Time 
1.Recelvedb --4 Orgtt~Y Date((/li/oL. Ttme o9'L.o 4.Recelvedby o;:a. Date Time 
2.Rellnauished b,z....--;::.2 A ~ ~A"! ~ OraiA' 'f"t Date 1 t/11 /tllTime 0 ">' 'LO 5.Rellnquished by OrQ. Date Time 
2. Received by Y "1 I/ Ore. Date 1 1 Tlme 5. Received by OI'Q. Date Time 
3.Relinauished bv Org. Date Time 6.Relinquished l:ly Ora. Date Time 
3. Recelye<f by Om. Date Time 6. Received by Org. Date Time 



Sample Findings Summary Page 1/1 

Site: DSS Au•sment GWM AR/COC: 605762 Data Type: Organic, Inorganic, and G. Chern 

II 

~~. I I ~ 

i ~I 
:il ~ I I ! I Jll I I l i ~ l §. 

i1
1 ~ ~ 

~ I I ; ~ !:! 9 Si 

i ~ ~~ ~ ; 
~ 

..... ... ... ..... 

SampleiO 

060022-015/ CTF·MW3 UJ,A UJ,P1 

060022~15/CTF~E UJ,HT UJ, HT, P UJ, HT,A, P 

060022-008/ CTF-MW3 J,B,P1 UJ, B3 

~-013/CTF-MW3 J,P2 J,P2 J,P2 J,P2 

Validated By: ;;:...,: ;1,>:;, L :zc. Date: 12117/02 



Analytical Quality Associates, Inc. 
616 Maxine NE 

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

MEMORANDUM 

DATE: December 17, 2002 

TO: File 

FROM: Kevin Lambert 

SUBJECT: Inorganic Data Review and Validation - SNL 
DSS Assessment GWM, ARICOC No. 605762, SDG No. 70428 (GEL), 
and Project!Task No. 7222.01.09 

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

Summarv 

The samples were prepared and analyzed with accepted procedures using methods 
EPA6020 ICP-MS, EPA7470A CVAA, EPA9012A total cyanide, EPA353.1 nitrate/nitrite, and 
EPA9056 ion chromatography (IC). Problems were identified with the data package that 
result in the qualification of data. 

1. ICP-MS: The following target analytes were detected ~ DL) in one or more of the blanks 
(MB). The associated sample results are qualified as noted below. 

Sample 70428-003 

Sample 70428-004 

Arsenic was < 5x the blank concentration and is qualified • J, B. • 

Selenium was non-detect (NO) or > 5x the blank concentrations; 
no data are qualified as a result. 

Calcium was NO or > 5x the blank concentrations; no data are 
qualified as a result. 

2. ICP-MS: Sample 70428-003, the difference between the original and the replicate for 
arsenic is > the RL. The sample result is already qualified due the blank contamination; 
no further qualification is necessary. However the descriptive flag •p1• will be included to 
indicate poor precision. 

3. CVM: Mercury was detected in one or more of the blanks (CCB) at negative 
concentration with absolute value > the DL but < the RL. The associated sample results 
are qualified as noted below. 

Samples 70428-003 Mercury was ND and is qualified •uJ, 83. • 



4. IC: The replicate was run on an unknown SDG. No measure of precision was provided 
on this SDG. Sample results were detect and are qualified • J, P2. ~ 

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

Holding Times/Preservation 

All samples were analyzed within the prescribed holding times and properly preserved for the 
applicable analyses. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria for the applicable 
analyses. The case narratives state the instruments used were properly calibrated. 

Blanks 

No target analytes were detected in the blanks for the applicable analyses except as 
follows. 

ICP-MS and CVAA: Several target analytes were detected in one or more of the 
blanks {see Data Validation Worksheet). Sample results are qualified as noted above 
in the summary section. 

ICP Interference Check Sample UCS} 

ICP-MS: The ICS data met QC acceptance criteria. 

Matrix Spike (MS) 

The MS met QC acceptance criteria for the applicable analyses except as follows. 

ICP-MS: It should be noted the MS %R limits do not apply for calcium, 
magnesium, and sodium since the sample concentrations are > 4x the spike 
concentrations. No data are qualified as a result. 

IC: The MS was run on an unknown SDG. Accuracy was assessed using the 
LCS, which met QC acceptance criteria. No data are qualified as a result. 

Replicate 

The replicate met QC acceptance criteria for the applicable analyses except as follows. 

IC: The replicate was run on an unknown SDG. Sample results are qualified as noted 
above in the summary section. 

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



Laboratory Control Sample fLCS) 

The LCS met QC acceptance criteria for the applicable analyses. No LCSD was provided 
with the SDG. No data are qualified as a result. laboratory precision was assessed using 
the replicate, which met QC acceptance criteria except as noted above in the summary 
section. 

ICP Serial Dilution 

ICP-MS: The serial dilution met QC acceptance criteria. 

Detection Limits/Dilutions 

All detection limits were properly reported for the applicable analyses. No dilutions were 
required except as follows. 

ICP-MS: Calcium and sodium were diluted 5x due to high concentrations for this 
analysis. 

IC: Chloride and sulfate were diluted 20x due to high concentration and matrix 
interference for this analysis. 

Nitrate/Nitrite: Nitrate/nitrite was diluted 5x due to high concentration for this 
analysis. 

OtherQC 

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

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 

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

DATE: December 13,12002 

TO: File 

FROM: Kevin Lambert 

MEMORANDUM 

SUBJECT: Organic Data Review and Validation - SNL 
DSS Assessment GWM, AR/COC No. 605762, SDG No. 70428 (GEL), 
and Project/Task No. 7222.01.09 

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

Summary 

All samples were prepared and analyzed with accepted procedures using method EPA8260B 
VOC and EPA8330 HE. All compounds were successfully analyzed. Problems were 
identified with the data package that result in the qualification of data. 

1. .t:tj;: Sample 70428-007 (060022...015) was reextracted out of holding time and reanalyzed 
due to an LCS QC failure. Sample results for the reanalysis (70428-007RE I 060022-
R15) were non-detect (NO) and are qualified "UJ, HT: 

2. HE: For sample 70428-007RE (060022-R15), the LCSILCSD RPD for nitrobenzene 
(29%) was outside QC acceptance criteria (20%). QualifiCation has already been 
recommended since the sample was reextracted out of holding time (see above). No 
further data qualification is necessary. However, the descriptive flag •p• will be included 
to indicate poor laboratory precision. 

3. HE: For sample 70428-007RE (060022-R15), the LCSD %R for 2,6-dinitrotoluene (75%) 
was< the lower QC acceptance limit (79%) but> 10%. Also, the LCSILCSD RPD for 2,6-
dinitrotoluene (25%) was outside QC acceptance criteria (20%). Qualification has already 
been recommended since the sample was reextracted out of holding time (see above). 
No further data qualification is necessary. However, the descriptive flags "A" and "P" will 
be included to indicate poor laboratory accuracy and precision. 

4. HE: For sample 70428-007 (060022...015), the LCS %R for 2-amino-4,6-dinitrotoluene 
(45%) was< the lower QC acceptance limit (59%) but> 10%. Sample result was NO and 
is qualified "UJ. A. w 



5. HE: For sample 70428-Q07 (060022-Q15), the MSIMSD RPD fortetryl (44%) was outside 
QC acceptance criteria (29%). Sample result was ND and is qualified MUJ, P1: 

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

Holding Times 

All samples were extracted and analyzed within the prescribed holding times and property 
preserved for the applicable analyses except as noted above in the summary section. 

Calibration 

The initial calibration and continuing cafibration data met QC acceptance criteria for the 
applicable analyses except as follows. 

VOC: The calibration RF for trichloroethane (0.24) was <the specified minimum RF 
(0.30). However, the calibration RSD and CCV %0 for trichloroethane met QC 
acceptance criteria. Sample results were ND and as a result based on professional 
judgment no data are qualified. The CCV %0 for bromomethane (35%), carbon 
tetrachloride (23%), and chloromethane (21%) were> 20% but~ 40%. Sample 
results were NO and as a result based on professional judgment no data are qualified. 

Blanks 

No target analytes were detected in the blanks for the applicable analyses. 

Surrogates 

The surrogate recoveries met QC acceptance criteria for the applicable analyses. 

Internal Standards 

Internal standards data met QC acceptance criteria for the applicable analyses. 

Matrix Spike/Matrix Spike Duplicate fMSIMSO) 

The MSJMSD met QC acceptance criteria for the applicable analyses except as noted above 
in the summary section. 

Laboratory Control Sample (LCS) 

The LCS met QC acceptance criteria for the applicable analyses except as noted above in 
the summary section and as follows. 

VOC: No LCSD was provided with the SDG. Laboratory precision was assessed 
using the MSIMSD, which met QC acceptance criteria. 



HE: For sample 70428-007RE (060022-R15), the LCSD %R for HMX (85%} and 1,3-
dinitrobenzene (75%) was slightly< the lower QC acceptance limit (86% and 76% 
respectively). The LCS %R and LCSILCSD RPD met QC acceptance criteria for HMX 
and1 ,3-dinitrobenzene. As a result based on professional judgment no data are 
qualified. Also, the LCSILCSD RPD for tetryl (21 %) was slightly outside QC 
acceptance criteria {20%). The LCS %R and ILCSD %R met QC acceptance criteria 
for tetryl. As a result based on professional judgment no data are qualified. 

Detection Limits/Dilutions 

All detection limits were property reported for the applicable analyses. No dilutions were 
required. 

Confinnation 

.!:::ff:: Not required; sample results were NO. 

OtherQC 

A trip blank was submitted on the ARCOC. No field duplicate pair or f1eld blank {FB) 
was submitted on the ARCOC. 

No -Other specific issues were identified which affect data quality. 



Data Validation Summary 
Site/Project:. /).5'5 ~s111eNI G/d/'1>roject1Task #: r.:u_!., o/, o9 
AR/COC #: y?J£f6 .;:J. 

Laboratory: (@. £ L. 
soo #: ·'M 'I :;._ "i 

2. Calibrations 

3. Method Blanks 

4. MSIMSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. OtherQC 

J = Estimated 
U == Not Detected 
UJ = Not Detected, Estimated 
R = Unusable 

Cbeclc (-./) = Acceptable 
Shaded Cells = Not Applicable (also "NA") 
NP = Not Provided 

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

II of Samples: g" Matrix: _..._Ajo.v<l"'""IA~t:--=-O...:.u.:..:S"--------
I..abonltay Sample IDs: r<2 1/..;:t '? - 0 0 I I - 0 t? f 

Nlf 
J v l)j J 

/ J ../ ../ 

lLJ ../ ../ ../ 

./ ../ / 

Reviewed By: ~~--M-, Date: 1-2= -1 r -o :L 

B-12 



Holding nme and Preservation \ 
Site/Project D55 A->5~SS GWPI ARJCOC #: (g p Sr6 ,;L Laboratory Sample IDs: r tJ S',;? <g - CJ tJ l !?.E (_ tl E) 
Laboratory: G c L SDG #: _-J-7_....<2 ...... '1-=~=-g=------
# of Samples: ) Matrix: ~-- 4--....-~ 

-~ ··~~· -~ ··~! ····· .. ·. ~-

nt-1 EPA I 7-dys-e.xf .IS' dAy~- ext! ~1 A I 1/1'1- II?A---
rtJ'I:l<6-0fJrt'- 'g330 i.Jddvs-A~o~An v lvrr rt-~:4 .. -J.(LJC.Sd//~ ... 

..-~~~~ND ~ b.-"-'. Q ,, - ./. ~ /. 
/JY; )IT T I 

\ 

RevicwedBy: ~ .d~Lr Date: t2 -11-CJ..;L_ 

B·l3 



Volatile Organics (SW 846 Method 8260) Page 1 of2 
Site/Project P5~ /b5§s 6-tf/t'/ ARICOCI#: htJ5}~;?. l#ofSamples: ..::Z Matrix:_"-'-~t=:=-u"'-'ee~o::;..:uo..=S _____ _ 

Laboratory: G cL soo 1#: f-0 '/,2 'S' Laboratory Sample IDs: rO ¥ .;1.:'8-00 I ${ -00 :;J...(T/3 ) 

~ Methods: EPA 1:J-fao B Batch#s: ;215"19 t-

ti ~~(~~~ ··~ ·• ::~:t·i~·: ~! =···~~·~e~~J.·~:·.·~~ •.. ~•~,'i":·~·'= ~j~: 
~ 1 71-~5-6 1 1 Hriauorocthanc I v 0.10 ./ ./ v \7 _ ,__ -~~ __ , 
' . v 2 79-34-S l,l,l,~orodhane I v 0.30 ./ ./ 1\ 
~~~ 2 79-00~-· 11~· 1.,,(,(),·10• -· ·;/' ,·;;;'1'• 't· •I•· i' ·lil..u'.l '!'\ 
~ ~ 1 7S-34-3 ••~ 1..r o.to ..r ./ 1~ . \ \ 

.,, 1 7S-3S-4 11-4ldlloroedMM IV' 0.20 .,/ .,/ 1/ .,/ \ .., v v \ 
~ F'! 1m l$il:•::·. ',, , .. ,,, .,, '''': 1¢' GJUJ:'' .,,,,,,,,,,' '' I'' •J" _,, . .,....,, :·: > ~· ·<· ''' •' -: · -· < . '\ " 

, ~ I ....- 0.01 .../ ../ 

?~ ;I:;;·.;··· .. ! ..... , .. ,.,,,::!,;;a::!.::·.,;·.·, ... ::.:.:.~·,,,:,:~ .. ::.,~, ,,, ,,,,,,,.,_,,,,., , .. ,,,'; .· . ,,, .. :::,;:,, .. , \:-... ... .-:--- .. 
~ ,,;:·l·,l~~:; -~~~:.· .. ,,,.:::~::·:;:;·~~~i;::,·:; 'S.t'":'~·'''''~Sj' 'l,'';:j'+r" :;:;·,:·~~- !'•":··~·'''!'": ' '1'{4 

....._......_ 

~ I'Pi tO!f!IOlJt''i':: ::: : , .. ·, · . ,.,... :'~''1!1.111 IMi!i!ii il!!ii"'''''· '' · ''' i;~r;:;' .;:,' ~ '/1•:::: < k:"l '· 'I'' •. •·F· 'WJP': ''l '' •••T' ;;;"f •;. ''f ·7\11''/• "· I' f.. I 
~ 1 67-64-1 ~10d.id r;7 0.01 v v I I I I 
'':! I,,, 71'"4]~:1 'I~> . ' .. ,, ,,...., 1).\f(l''' . . ' ' ..,- '"''.;;<"•-''' I''' 'T'..l ,, _] •V'l ' 

~'"':! 1 7$-%7-4 bromodidlloroalc 17 0.20 _ -./ ../ 
~ ~ 3 7$'-'25"2:. ·· ~.... ., . ' fV, 0.-l(f' ' .: : : . ./ " , :V:• ,,, I ' • V.-Ll!'• 
'f 1 1 74-83-9 bronlomdhanc I"" 0.10 V' v ~ S 
~ .,. l 1s.;~,.o ailbai diaiilfi& ·: IV' 0'.10 ' Y' ' ''V ·: ' ' \/ '::1.2 
~ ~ l S6-23-$ earllonteCnldllortde h/ 0.10 v v' ,..1.3 
~ 2 108-90-7 clllore--- ~ o.so v v -/ v' .,/ - ./ 7 It 

I"[! I~·!<:!;!,. . ·. '' H-!;-,: '' ':;;:; 'id-1\l:'! OOlli;;; i'i[:;~: ':' i;[i,yL ::: :•;,:~:j;,: • '"'iii ii ''· 1':' ;j:; . ' 'i:; :: i' : II.:;<;:: [, :i'!;:i!' ::•• < ::• •.': i'j,'•; ''"I'· '\ 

"'7Y'v "" f,-, 
!: -. 
~ : ' : ' I • ; v 

~ 

- .. l ' !. ,,,q,,,': ·"' 

~ "'" 
'"' .. 

~ 

.. ···r .1 .. : •. 
1 67~ 1"10.20 v v 'V If \ 
l 74-87-3 ~ IV" ()J.O _ .£__ v I .,__ 1- 1---- J. _ _ _ _ 1 
1 1006r:m-s W-1 -.--- e 0.20 v v 7 1 
2 124-41-1 clibramocblar-o I v 0.10 -..7 V \ \ 
2''-,il!liiGill~''''' • ... .. .. ··-,:r;·.<·::•.: '•l':<'Jiii'!.: OJUJ!' ,,.,,, ,., -· ,,,,,V",,,. ,.,,v:,,,,,. · ··· ,, ., ·' ·: ' ·· ., · ,_,,,,,,: · ·. 1 "'' · ::: ,,. ,,, , r:- ·1 J.'' ; v ·:: .T>· 
1 75~2 cblcride(10xblk) 1-./ 0.01 v' \7 \7 \ . 
2 lCI0-42-S lltmlie IY"' 0.30 \7 V' 1 \ 
z::': !lmli!;«H':· "'"'"'"''!!:'ill!!! P.2ilii!H H 'i'!: : :' ·' ::~< '· !!~':: ' "'! ·' "' : .::: '1: :: ..... :· E LL1 ' , ·" ,:; • · '' ' ' P I , \ 

\ 
[~';u!~il!!!::···,, .. ,.,,,1~~~~·1'' ·:v:··· 'l'_,,,e, .. ,,,,, .. r:t:F'X?f£:,~r~r·,~±'·~rc·-,_ ... -1-, ......... ,, .. ,.,n:l:····· "-~----·-· -, ·- . I I 

\17 >;! \1 

CoDUilelltt: Nota: Shaded rows are RCRA lllliJtiOUDCis. 

Reviewed By: ~L ,z::-4£ Date: I.P. - I 7 -o d-
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Volatile Organics Page2 of2 

Site/Project:PSS Ass#5 Gk/111 ARICOC#: 6a5?6 .::J... Batch Is: ,;? I~ r9 t: 
Laboratory: G= E L soo II: 70 f.j ,;1. '8 #of Samples: c52 Matrix: --LA-~9=u .... e=o:..:::~..:...S=------

( 

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

: ;:: ;:: , ; ; ; ~j~~ '~):r; ;~~: ~: J ;~~ ~.: I ~~:3i ):·;·,~···',,.1''·, ~~ ... IH ~]~,i~~ I ~~:···! :t .. 

"" "' ~ ~ lvtA 111_ 
'\V'If!c ~l'''e+ 

lls. /l. I •t C: k!l/ l'f ~·fJil,'A 

"' "l 
'\ ~ 
I~ 
~ 

SMC 1: BromoOuorobcnzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-dB 

IS 1: Fluorobenzenc 
IS 2: Chlorobenzene-dS 
IS 3: 1,4-Dichlorobenzene-<14 

"'J 
Comm.eata: 

B-19 
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High Explosives (SW 846 Method 8330) ~ 
Sire/Ptoj«;t:/)55As$d$ (;,.LJP7 ARICOC#: W()S 1/p ;J.. LaboratocySampleiDs: .§' ctJ'-1,;?.8-00~ (:JIS"~5tt) 
Laboratory: r;. e-L soo #: 2?> ~.a z J. - o o 1 R t: t .:J 1 t 9.:ll.f) 

Methods: EPA j'350 

#of Samples: I Matrix: ___,A"...:-..+1=/A.:.....:e;;..;;c;....:;u...:...:;:..S ------
~~---- -·-·-- * -- ......_' _~. ---~-~J~n...,.~J~ 

Batch #s: _215~ S J,),;:J./ flo 5"9 .:ZJ h Cj'..;J.. tJ 12J6!Qa 

::~~~~) ," ,,,f~~:~1lfWD 
- -- :;,--

II" 
99-35-49 I 1,3,5-Trinitrobcnze.ne I v I ../ I ../'_ L J _ L I I >I'_ I \ ./ 

./ 

f+ ,/ 

./ 
\ vi'_ 

35572-7S..2 I 2-amino-4.~trotoluene fl'l 't/ I v I I I I I ..r I ./ 

\ ./ 
\ -/ 
\ ~ 
\ ./ 

\ v 
/ 99-aS-1 I 3-nitrotolueoc: lv' I ..r I v I '..{( I '1/1 I " I I ~ I 

-----·~-----& - ...-

· ... · . . . , . '8 , , . . ,.,.. . ... . ll C!!'Jli~. ·. . . '' '.,,,I'.,,,, •'"'' ~ '"Ill''' ,• . ,,, ,•1••''""~:.0"' ," 

:,,;,,It• ',,1<•" · .. \'!I'Wii: !I• .. ~·Mi:.:· '·~·· .;• ·' "' ' ,. ,, I,' •,' .. ~.Jm ' 



Inorganic Metals 
Site/Project: /)SS A-55es-s G!l/111 ARICOC II: lo t7 5" l6 ;l... 
Laboratory: G E L SDG #: -.s-T.=.~....JI.f:....::;l:...--=-~-----

Laboratocy Sample IDs: l~ '1,?-"fl- 003 ~ - tJt) t.J 

Methods: Ef/l6a..:20 IcP··/J15 , EPA r Yt-t?/f C VA/I 
7 

II of Samples: ,;2. Matrix: """-- • • ; Batclllls: .:1) 5~ 17-/.;JJS~) f1 . ;l/6'1 ~Sh/691/ b 
. ''.; '. c:.·_·.·.•:r ~~ f __, f•""'' '','':j '':;•• ,.,.,,. i:':. •T ': ' .•• ·~. -"_ :etw~M :_., ' • . '.jf'\.i'. : .·· .· . •• ' '. :.·; , ·: !'.:" :.'. , :: )' ~ ' . :. . ~ 
I · · · ' ' .'.::.'. •l: •:; • ·:. ;: ;::.-:::,.: .:; : • • ·' ' · ··~ ·· ~nlf!'!ll, ..... ,. · ·· · ·· • •· . ·. Y::~ .·-:;_:_;;·;;·: '' '"" . · ~- · ••. • •. ·.·· .. _···. •••·· .. ·'.''. :;,. ',, iJ.J. '" . . .......... , .... ,, ... , ...... ,;; .. .. .. ·. 5;' J.. II£. ~ .. ~,..,. "' I I I I LCSD MSD ~ ICS SerW FWd fAtlllp. FWd X"''~"- ~ 
~:;• TAL JCV OCV JCB ~ ':;;;,:;~ LCS LCSD RPD MS MID :: RPD AB =- = - -. 11s"x Dl] ~ 

1•742~'-,~·•· ·vn:: ~·:·v"•LuY"•i.:!::•;.,;:.;;:-:.::;-•..•.•• ::v:·:::••::·.tJ'1i,,,_":~ "" to/If::::'' , .. v.·:l•·v·· v \····I' ... ' ',. ·· .. :::: ..... ::::: 

,$fi,' ~,,,~;:,':,.'~',,.,,·,.':~':.":~ ~·~~~,r:~' ,.,., ,,, .. ~i:~:·., .. ·: '~ ~~.:: ~. \.' : ... :h:i, c;J 
4Co \ otl..etrS 
.aeu ' l/- (:, ,,.-,~.a Fe . " . ./ v I .11 
4.-.:: ../ ./ / ./ v v v : N/A _y_ .,. ~ 
·~ ~ 

f~~~,r~,l,,~·l::;:":l,,s 1,,,1 ,~,-1 ,~,,l,,ll,···l f~l··l·l,ll 0 ,.,, l §"!·· .... ·····f\ fL ... J· 

~ Jt 
l i t ~ : ! : . j : 

"'' . ' : ' ! ~ 

•;I J 

181 
t n I I I I I I I I , t, I ,J/ I I .. Lt I J./ ~ rf. .., 

illt!I!Rf.l4!1iiHf:~•4ffl::·f::::f!!i•:::::lnnfE::q:·:f:::fV·:,::·~o•hif$!i:.V!::L': :t·:·:.ll::.::!::~!!lJii!liilif:;.I•H 1 Vf'[:·'I'!'Jr/tf,•·l·:::f!Jffi,'l ·V' r::w'lf. .• :~:! t. .. nnrr:-·ST.•::C:I' ··•·•::r:·:·:·'t·· tr.z!if'!'•"•"l 
~CN \ 

T 
T 

\I 

Nota: hded~~RCRAmctall. ~~-e mg/~•pglg_:-51-:;:-·- {~•(IOOOmi/Jli«)JI"""" F.- • ,..11 
Comments: Al;/f - PJ5 ~ /?. ~ NO f- ~~· c.. > ~X ,J . 
{f) 11 _ AI~; w/ ~ > D 1... L £!L / . D ~ · tl I; 13 3 

(f)c ~j.$..i >~X...ta.//1/0~~~ 
.0.~ A~d---J:8 • ~ ~~J til 115 ~ sx i,/k./ ~ T{'Tf._ ~:-zo.oo;4) > Rl.(o.otJJ)RtviewedBy: ~ Date: 1..2-ll-t',.)_ 

g)A5~~J;~ B-14 



General Chemistry 
Site/Project: D55 ~eJVI6V/tB.Jcoc II: 6 p> 7-6 :2 Laboratory Sample IDs: ?-a LJ~<g - ()CJ~ { N p N) 
Laboratory: & EL soot: ltJlf.?-~ {: -tJtJf? t rc ) 
Methods: EPA 353. I tlfll. EPA f~5b IC;. £Pt?9aM I C/1 l o If,,;;.$ - tJo s { T c JJ) 

3 ~: A:f~v..s &tch#s: ;;j.~tz30. ,2/fr.J t- . .2/l.:?"&ibi'U$9 
I 7 I 

II of Samples: 

-~lement {i) 
CAS# AD8Iyte 'ts MSD Rep. ICS s.w FleW 

F4ulp. :new T Method LCID DUu- Dap. A ICV CCV ICB CCB LCS LC8D MSD RPD RPD AB BlaDka --.... llPD 
llaa RPD L 

/'1{99 )l()~q;_ ./ ../ v' ./ vi J ../ {'II: flit .; tv' IT Nit ./ !'lit i/ft ;/It ~~~ Nit 

5955"-70 Tot"' I ,./ .../ ./ ../ j ~ ./ !fir Nl+ / Nit lollr .; !lA Nit Nit ,.;A- IV If -0 C,J~N,de 
I 

~l/9.f9- /3fl.d~«~ I"" v ../ V' v ./ J f/A WA 
6'1-9 

I 
~~r- ~)pJttd.e v / v J' ./ v ../ 

()()-{p 

~l:li1'1- F/(,1,{)/l.fde I"' / r/ ../ / ../ j 
l/1-<i 

V'l'$trf- puJtte I vi v V' v t/ ,; J 'V w 'U \Y \ v rtt-$ "V \!; 'V \1 \/' 'Y 
- - _~...... ....... 

CoDUileDtJ: @#~~,_~ - - L... ~ -#-' -o ~· n he -r~nr· 4~/ .j:- -//r ~ t<KA-< ~ ..........,_ ~ r;; ;/ -jj T ?.:l, ~ 
@ ;V, ft1S r ~/ ~ -~ ~- ' LCS ,~jJt. ~; t-c> J11b?' ~ ,VP ~ ~-"'-~ ~ 

~ 4,~ LL Date: u -/l-oc?--
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Project Leader _c_o_L_LI;...N...;;.s _____ _ 

Contract Verification Review (CVR) 

Project Name DSS ASSESSMENT GWM Case No. 7222_01.09 

SDG No. 7o.428 A~COCNo._~~7-~~------------ Analytical lab _G_E_L ___________ _ ----------------
In the tables below, marl< any information that is missing or incorrect and give an explanation. 

··- .... _,.,._..._ ... ., ....... ____ ,.. ___ . ..._ ... -· --- - ··--- .. --- -- --- ···---·-------·· 
line 
No. 

1.1 
1.2 
1.3 
1.4 
1.5 
1.6 

1.7 
1.8 

Line 
No. 

2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 

2.10 
2.11 
2.12 

Item 
All items on COC complete - data entrv clerk initialed and dated 
Container type(s) correct for analyses reQuested 
Sample volume adeQuate for I and tvaes of analyses requested 
Preservative correct fer analvses reauested 
Custody records continuous and complete 
lab sample number(s) provided and SNL sample number(s) cross 
referenced and correct 

Date sam Dies received 
Condition uaon receipt information provided 

2.0 AnalYtical Laboratory Report 

Item 
Data reviewed, sianature 
Method reference number(s) complete and correct 
QC analysis and acceptance limi1s provided (MB, LCS, ReplicSte} 
Matrix spike/matrix spike duplicate data proVided (if requested) 
Detection limi1s provided; PQL and M[)L(or IDL), MDA and Lc 
ac batch numbers Provided 
Dilution factors provided and all dilution levels repo_rted 
Data-reported In agpropriate uni1s and using correct significant figures 
Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery 
(if applicable) reported 
Narrative-provided 
TAT met 
Hold times met 

2.13 I Contractual Qualifiers provided 
2.14 I All requested result and TIC(ifrequested) data provided 

Complete? 
Yes No If no, explain 

X 
X 
X 
X 
X 
X 

X 
X 

~Jete? YeS No I If no, explain 
X 
X 
X 
X 
x 
X 
X 
X 

NIA 

X 
X 
X I I EXPLOSIVES SAMPLE RE-EXTRACTED PAST 

HOLDING TIME DUE TO LCS FAILURE 
X 
X 

Resolved? 
Yes No 

~ -

Resolved? 
Yes I No 

X 



Contract Verification Review (Continued) 

¥•- --- ....,.._._••fliT --.-.------•• 

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

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

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X 4-AMIN0-2,6-DINTROTOLUENE FAILED RECOVERY LIMITS 
a) Laboratory control samples accuracy reported and met for all samples FOR LCS1 

SEVERAL ANAL YTES FAILED RECOVERY LIMITS FOR 
LCD2 

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

c) Matrix spike recovery data reported and met X TETRYL FAILED RECOVERY LIMITS FOR MSD 

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

samples 
b) Matrix spike duplicate RPD data reported and met for all organic samples X RPD FOR TETRYL OUTSIDE ACCEPTANCE LIMITS 

3.5 Blank data X ARSENIC, SElENIUM & CALCIUM DETECTED IN BLANK 
a) Method or reagent blank data reported and met for all samples 

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

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

3.7 Narrative addresses planchet flaming for gross alpha/beta NIA 

3.8 Narrative included, correct, and complete X 

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

8082 (pestlcides/PCBs) 



Contract Verification Review (Continued} 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

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

a) 12--hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a} Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 lnorganics (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP Interference check sampfe data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a} Instrument run logs provided NJA 



Contract Verification Review (Concluded} 

5.0 Problem Resolution 

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

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

Were deficiencies unresolved?.,. Yes ..@ 
Based on the review, this data package is complete. ... ~ .,.. No 

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

Reviewed by: l A) . P a Q Q M.C" 1..' 0. 1 Date: 12-9-2002 Closed by: Date: ____ _ 



RECORDS CENTER CODE: -----------------------
SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: DSS Assess GWM PROJECTffASK: 7222 01.09 
~=-~~-----------

SNL TASK LEADER: Collins 
~~~-------------

ORG/MS/CFO#: 6133/1089/CF022-03 

SMO PROJECT LEAD: Herrera 
~~~-------------

SAMPLE SHIP DATE: 2/12/2003 

ARCOC 

606085 

LAB 

GEL 

LAB 10 PRELIM DATE FINAL DATE 

3/6/2003 74913 

DATA PACKAGE TAT: I I RUSH 

CORRECTIONS REQUESTED BY/DATE: 

PROBLEM #/DATE CORRECTION RECEIVED:. 

CVR COMPLETED BY/DATE: l. \-kv-~ 
FINAL TRANSMITTED TO/DATE: T 0 u..t.\1.. ~ '> V\ 

SENT TO VALIDATION BY/DATE: J. fbn.-. 

VALIDATION COMPLETED BY/DATE: A5 
COPY TO WM BY/DATE: 

TO ERDMS OR RECORDS CENTER BY/DATE: Cbnn 

COMMENTS: 

-------------------
EDD 
ON 

EDD Q 

LX JNORMAL 

BY 
JAC 

03· Or·O~ 
0~· 01·03 
n?-. \ ()~ I rf2l 

.J'. Olo . 02 

-~I 0)5/!J ~ 



CONTRACT LABORATORY 

1 
j A ANALYSIS REQUEST AND CHAIN OF CUSTODY Page_1_ofl nternal Lab 

Baolch No. #.lilt_ SMOUse ARJCOC I ~D6085 
Dept. No./Mall Stop: -iJ133iMS1089 Date Samples ~ped: 75 -0 ~j 
Pro!ed!T•sk Manager: Sue Collns CarrienWaybill No. /;' $'0 
Project Name: DSS GW lab Conlact: Edje KenU803-556-8171 

Projed/Task. No. 72?2~" 10 Waste Characterization 
SMO Authorization: & · 1 .. -Send preUminary/copy report to: 
Contract#: PO 21671 

RecordCenlerCode: ER labDestlnatlon: GEL · --rl -~u~AV~ ...-.;t.i'Y' u Ralaase<IDy~ocNo.: 
Logbook Ref. No.: ER 089 SMO Contac:t/Phone: Pem Pui&sanV506-284-31 sf( 5W" i9'~f ~ 8 -tt ~ 0 Valldatlon Required 

Service Order No. CF 022-03 Send Repc:rt to SMO: Wendy Palancia/505-844-3132 OJ/.,1 ~ B«< To:Sandia Nallonallabs (AI=unta"Payable} 

Location !Tech Area r-7'/ ~0 / ' •./ P.O. Box seoo MS ots. 
I Building I Room ,-T E / V ./. Reference LOV(available at_§_MO) AlbuQoerque, NM 87185-0154 

ER Sampia 10 or --1 Pump-TER SltaT - Date/Time(hr 
Sample No.-Frttc!Jc>nJ Sample Loca_Uon Detail Depth (ft) ____1'19. I _Coll~ed 

!Lab Sample 
10 

D 061026-001 CTF-MW3 350 149 02111103 0925 GW G 3x40ml HCL G SA VOC (8260) tJO/ · I 
, 081026--008 CTF-MW3 350 149 02111/03 0927 GW P 500ml HN03 G SA RCRA Metals (6020) I) fl13 · 2. 

I 061026-010 CTF-MW3 350 149 02111103 0928 FGW P 500ml HN03 G SA M~ Cations _l6020) Filtered .£) oC/ . 3 
# 061028-012 CTF-MW3 · 350 149 02111103 0929 GW P 500ml NaOH G SA Total Cyanide (9012A) ()Of!, · '7 

'/ 061026-013 CTF-MW3 350 149 02/11/03 0930 GW P 250ml 4C G SA Major Anions (300.0) tJQ5 .'f 
I 061028-015 CTF-MW3 350 149 02111/03 0932 GW AG 4x1L 4C G SA High EKPfoslves {8330) fY)_k, · 5 

I 061()26.()16 CTF-MW3 350 149 02111/03 0934 GW P 250ml H2S04 G SA NPN (353.1) 00 ':j. 
,. 

. '"" 
I 061032-001 DSS-TB5 NA NA 02111/03 0925 DIW G 3x40ml HCL G TB _ VOC (8260) _ .D!J..Z:.I . / 

RMMA 0 Yes 0No Ref. No. Sample Tl'llcking Smo U$e Special lnstructlons/QC Requirements Abnormal 
Sample Dil;posal 0 Retum to Client 0 Disposal by lab Date Entered(mmldd/yy) EDD 0 Yes 0 No Conditions on 

LTurnaround Time 0 7 Day 015 Day 0 30 Day Entered by: Level o Package 0 Yn 0 No Receipt 
LRetL.Im Sample& By; 0 NagoUatedTAT QC inils. •&end report to: 

Name fl Signature ~ lnlt Company/Organization/Phone/Cellular Tim Jad<$on/Org 6133/MS 1087/505-284-2547 

Sample 
Team 
Members 

Alfred SanUIIanes 1"\l .Jl <... <::! ~ Weston/6135/844-5 1301228-0710 

John Boyd ~ S&W/61351284-3307/228-9231 Major Anions/Br,CI,A,S04 

Robert Lynch ·v.. .._.,. f/ .Je'_ fWIIston/61351844-4013J250.7090 MajorCatloMICa,Mg,K,Na 
.r FGW/ Filtered lrl field w/.45 micron filler 

1 f\ 1 , ~· 11 ,.. • •pfease list as sep41ra te report. 
1.Rellnqlished by -tt~~ """t2't_.t(? _...QI'g.~{Jo)" Oafel.l!Z K1J Time (R 1 '"'( L.:14.ReRnqLII~hecl by__ _ ___ 0.!11.: 

1. Received by~ 1 (Y -~_rg v/...1.1 Date ilJlj41}Tirnt!_ L'~ 'f ~ece_ived by Org. 
.2-:-RellnliUJsh~ "'_C'""~~r;lfTioaie :i lj>l Riflr,e·. /ti-.:..j~,j]s=Relinquished by Org. 
2. Recet.oed'tiY ("MAJ-. 'A" ~IV- r - Data ..a'l'filb~e ~S~5. ReoeNed by Org. 
3.Rgllngulshed bf - - O!g. Date ' 7 -Time Or . 
.3. Received by Org. Date Time __2!l!: 

Date 
Date 

Date 
Date 
Date 
Date 

Lab Use 

)_·c_ 

Time 
nme 
Time 
nme 

!!!!!:. 
Time 



Slmplt Flndlntp SUmmary 

Site: DSS~ GWM ---- -- ---· ARCO' - ------ ------ 0 ----- lcandl . -· --- -- ·- .. --- ··~ 

I 
e i 

i i 0 

I 
~ 

N ~ ..! e. e. N 

~ 
0 

~ !I! ~ '! 

~ ~ ! 
~ <! 
1'-

SampleiD 

061026-008 CTF·MW3 J, B J,A2 

AIIQC AIIQC AIIQC 
acceptance acceptance acceptance 
aiterta were aiterla were criteria were 
met.Nodata met.Nodata met.Nodata 

will be will be will be 
qualified. qualified. qualifled. 

------ -~------- ·-· -'- --· L___ ----- -- .. - -· ---------- , __ 
·---· 

ValldatedBy: K /~ Date: 03120/03 



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

DATE: 03/19/03 

TO: File 

FROM: Linda Thai 

Memorandum 

SUBJECT: Organic Data Review and Validation- SNL 
Site: DSS Assess GWM 
ARCOC # 606085 
GEL SDG # 74913 
Project/Task No. 7222.01.09 

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

Summary 

The samples were prepared and analyzed with approved procedures using method SW-846 8260B (VOC) and 
SW-846 8330 (HE's). No problems were identified with the data package that resulted in the qualification of data. 

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

Holding Tunes/Preservation 

All Analyses: The samples were properly preserved and analyzed within the method prescribed holding 
time. 

Calibration 

All Analyses: All initial and continuing calibration acceptance criteria were met with the following exception: 

Blanks 

voc 
The CCV had a %D >20% but< 40% with a negative bias for 2-butanone (20.3%) and acetone (22%). 
The associated sample results were non-detect and will not be qualified. 

All Analyses: All method blank (MB) and trip blank (TB) acceptance criteria were met. 

Surrogates 

All Analyses: All surrogate acceptance criteria were met. 



Internal Standards OSsl 

VOC: All internal standard acceptance criteria were met. 

Matrix Spike/Matrix Spike Duplicate (MS!MSDl Analysis 

AJl Analyses: All MS/MSD acceptance criteria were met. It should be noted that the sample used for the 
MS/MSD analysis was of similar matrix from another SNL SDG. No data will be qualified. 

Laboratory Control Samples (LCSILCSD) Analysis 

All Analyses: All LCS acceptance criteria were met. No LCSD was analyzed. The MS/MSD is used to assess the 
precision for the batch. No data will be qualified as a result. 

voc 
It should be noted that no compound was associated with internal standard 3 (1.4-dichlorobenzene-d4). No 
data will be qualified as a result 

Detection Limi1s/Dilutions 

All detection limits were properly reported. No samples were diluted 

Confirmation ADaJyses 

VOC: No confrrmation analyses required. 

HE: The sample result was non-detect; therefore confrrmation data was not required. 

OtberQC 

VOC: A trip blank was submitted on the ARCOC included in this package. 

All Analyses: No field duplicates, field blanks or equipment blank was submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505~299~5201 
Fax: 505~299-6744 

·... .. '-- Email: minteer@aol.com 

Memorandum 

DATE: 03/20/03 

TO: File 

FROM: Linda Thai 

SUBJECT: Inorganic Data Review and Validation - SNL 
DSS Assess GWM 
ARCCH:~o.606085 
GEL SDG ~o. 74913 
Project!fask ~o. 7222.01.09 

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

Summary 

The samples were prepared and analyzed with accepted procedures and specified methods- SW-846 6020 (metals 
-ICP-MS), SW-846 9056 (anions), EPA 353.1 (NPN), SW-846 9012A (total cyanide) and SW-846 7470 (mercury
CV AA). Problems were identified with the data package that resulted in the qualification of data. 

ICP-MS - metals 
As was detected in the MB at a value> DL but< RL. Sample 74913-003 was detect,< 5X the MB value 
and will be qualified "J, B". 
The MS %R for Cd was> QC acceptance criteria (75-125%). Sample 74913-003 was detect and will be 
qualified "J, A2". 

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

Holding Times/Preservation 

All Analyses: The samples were analyzed within the prescribed holding time and properly preserved. 

Calibration 

All Analyses: The initial and continuing calibration data met QC acceptance criteria. 

All Analyses: All blank acceptance criteria were met except as noted above in the summary section and as follows: 



ICP-MS -metals 

K. Na and Se were detected in the MB at values > DL but < RL. The associated sample results were detects 
> 5X the MB values and will not be qualified. 

NPN 
The MB had a value > DL but < RL. The associated sample result was > 5X MB value and will not be 
qualified. 

Laboratory Control Sample/Laboratory Coatrol Sample Duplicate (LCS!LCSD) Aaalyses 

All Analyses: The LCS met QC acceptance criteria. 

Matrix Spike (MS) Analysis 

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

NPN and Anions 
It should be noted that the sample used for the MS analysis for anions and NPN was of similar matrix 
from another SNL SDG. No data will be qualified. 

Replicate Analysis 

All Analyses: The replicate analysis met QC acceptance criteria. 

NPN and Anions 
It should be noted that the sample used for the replicate analysis for anions and NPN was of similar 
matrix from another SNL SDG. No data will be qualified. 

ICP Interference Check Sample UCS) 

ICP-MS: The ICS met QC acceptance criteria. It should be noted that the ICS-AB was not run at the end of the 
sequence. No data will be qualified as a result. 

All other analyses: No ICS required. 

ICP Serial Dilution 

ICP-MS: The serial dilution met QC acceptance criteria. 

All other analyses: No serial dilution required. 

Detection Limits/Dilutions 

All Analyses: All detection limits were properly reported. The samples were not diluted with the following 
exceptions: 

ICP-MS 
Sample 74913-004 was diluted 5X for Ca, Mg and Na analysis due to high concentrations of these 
analytes present in the sample. 

NPN 
Sample 74913-007 was diluted 3X due to high concentrations present in the sample. 

Anions 
Sample 74913-005 was diluted 20X for chloride and sulfate due to high concentrations ofthese analytes 
present in the sample. 



OtherOC 

No field blank, equipment blank or field duplicate was submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified that affect data quality. 



Data Validation Summary 
Site/Project: OJ,) tlJje.s J 9Wm Project/Task #: 7..to2~ . 0 I . 0 9 #of Samples: 8 Matrix: ___ PI_.z..9..::U::..::eQ::l.!.lu.:.:J::._ _____ _ 

AR/COC #: t. 0 <. 0 e ~ Laboratory Sample IDs: 7 );( q /3 - 0 o I 111 ru 

Laboratory: ?'£.<. 
Laboratory Report#: -"""""'7.~....!.9.:..../""3-----------------

QC Element 

1. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MSIMSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

II. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

J 

u 
UJ 
R 

Estimated 
Not Detected 
Not Detected, Estimated 
Unusable 

Analysis 

Organics Inorganics 
Pesticide/ HPLC GFAA/ CVAA 

VOC svoc PCB (HE) 
ICP/AES AA (Hg) CN 

v N.4 v v IY/1 v v 

v \ v v v v 
v \ v ~B v v 

v \ v :J. A 2 v v 
v \ v \/ v .I 

\ v v / 

v \ v 
v \ 
/ \ 0.. 

\ v 

\ v 

\ 
Tlj \ IVA N1 I IYF! /Vf1 

Check(~ = Acceptable 
Shaded Cells = Not Applicable (also "NA") 

NP = Not Provided ,.j // A 1 
Other: Reviewed By: _______ tA __ f.A..IJ..0_-'-----

B-12 

-008 

11rvor{ J 

RAD Other 
NftY 

NA v 

v 
v 
v 

v 
v 

/r;t 

"' .;, 

I 

! 
I 

i i 

Date: O.J.J.o ·03 



Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project: DJS ylJrYl ARJcoc#: r; o~ o Br #of Samples: c2 Matrix: J:l 9ueo uJ 

(,; k 1--. Laboratory Report #: 7 ?' 913 Laboratory: - - · Laboratory Sample· IDs: 7# 9; 3 - 00 I (I - oo ~ {7 8) 

Methods· c.St.JBI!fo ~ 8Jb0/3 Batch #s: ol33 C. 30 

Calb. callb. CCV T RSD/ Field 
IS CAS I Name c Min. Intercept RF Fr %D Method LCS LCSD 

LCS MS MSD MS Dup. Equip. Trip 
L Rf <20%/ Blks RPD RPO RPD Blanks Blanks 

>.05 0.99 20% 

1 71-55-6 1 1 !-trichloroethane 0.10 I / / \./ Nlf tilt .\L 
2 79-34-S 1 1.2,2-tetracbloroetbanc 0.30 \ 
2 19-00-S 1 1.2-trichloroethane 0.10 \ 
1 75-34-3 11-dldlloroedame 0.10 II \ 
1 1S-3S-4 1.1~ 0.20 v' v v: v \ 
1 107..()6.2 1 J 0.10 I \ 
1 S40-S9.0 1,2-4icltloroedaelle(total} 0.01 _l _\ 
1 78-87·5 1,2-didaloi'ODI'OIIIIIle ./ 0.01 1 \ 
I 78-93·3 2-llutuoae (MEK) v 0.01 - (.o. 3 1 \ 10x111k}_ 
I 110-75-8 2-chloroet!Jyl vinyl ether v \ \ 
2 591-78-6 2-hexanone {MBK) ./O.ol I \ \ 
2 108-10.1 4-mcthy1·2·pcntanooe 0.10 \ \ MIBK) 
1 67-64-1 aedolw(l Oxlllk) 0.01 -J;J.. \ 
1 71-43·2 benzene o.so j/ / \ ./ 1L' ,/ 
1 75-27-4 bromodicblorometbane 0.20 I 
3 75-25·2 bromofunn 0.10 / / ../ \ I 
I 74-83-9 bromometbane 0.10 \ 
1 75-15-0 carbon disulfide 0.10 \ 
I 56-23-S earlloD tetradlloricle 0.10 \ 
2 108-90-7 dllorobtmeae 0.50 / v v v I 
1 7S-00·3 chloroetbane 0.01 \ 
1 67-66-3 dllorofona 0.20 I \ 
1 74-87·3 chloromclhanc 0.10 I \ 
I 10061.01-S cis-1 3-dichl 0.20 \ 
2 124-48-1 dibromodlloromethane 0.10 1 I 
2 100-41-4 lethv1benzene 0.10 \ I 
1 75.09-2 lmethvlenc chloride (IOxblk) 0.01 I \. 
2 100-42-S lstvrenc 0.30 I I 
2 127-18-4 tetradlloroethene 0.20 I I 
2 108-88-3 toluenc(10xblk) 0.40 / I v v v I I 

2 10061.02-6 trans-I ,3-dicbloropropene 0.10 I \ 
1 79.01-6 trichloroetlwte 0.30 / \ v v v I 
1 75.01-4 ''Vfqyl c:blori4e 0.10 ,/ v _V j I 
2 1330-20-7 xylenes(total) 0.30 .l I 

CAJ - lJ d- Dl£b/or-o~ I \ 
~.,)- .:2- j), CJJoH'\ ~ 

Comments: Notes: Shaded rows are RCRA compounds. 
Reviewed By: /{/~ Date: Ol 19. 0 ~ 

c::.r ==--

ru /!!:o 7.t; ":rs- ,Jf'(A~ v 8·19 



High Explosives (SW 846 Method 8330) 

Site/Project: 0,).) C u) (Y) AR/COC#: C, Ota 0 8o 

Laboratory: C £A Laboratory Report #: 7 ;.J 9 I ..3 
Methods: 0c.J 8;;t(o 833o 

# ofSamp1es: 1 Matrix: ___ A_,q'--"u"-'eo=-"w=--------

, Curve CCV Method 
CAS# NAME I Intercept R' %0 Blanks LCS 

t .99 200/o u 
2691-41-0 HMX / lv~ / _t/ LZ / 

121-82-4 RDX 1\ 
99-35-4 1,3,5-Trinitrobenzene 
99-65-0 1,3-dinitrobenzene 
98-95-3 Nitrobenzene 
479-45-8 Tetryl 
118-96-7 2,4,6-trinitrotoluene 

35572-78-2 2-amino-4,6-
dinitroto1uene 

19406-51-0 4-amino-2,6-
dinitrotoluene 

121-14-2 2,4-dinitrotoluene 
606-20-2 2,6-dinitroto1uene 
88·72-2 2-nitrotoluene 
99-99-0 4-nitrotoluene 
99-08-1 3·nitroto1uene 
78-11-5 PE1N 

Sample SMC%REC SMCRT Sample SMC%REC SMCRT 

//Y' c&lf. ~.., 

Confirmation 

Sample CAS# RPD>25% Sample CAS# RPD>25% 

/Y/1 <fat k.l)le_, /)/.(~ 

- - - L__ _______ --' c ... --------- -------- ----

Solidi-to-aqueous eoavenloa: 

Laboratory Sample IDs: '7 }f 9 I 3 - 0 0 " 

Batch #s: J 333CJJ 

LCS MS l"'eld. Equip. Field 
LCSD RPD 

2o% 
MS MSD RPD 

I 20% 
Dup. B .. nks Blanks 

\ 

RPD u u 
h'lr ,/ v v rrA 

\ 
\ 

\ \ 

\ \ 
\ \ 
\ \ 
\ 

I \ 
!\ \ 

\ 
\ \ 
\ \ 
'l _\ 
\ \ 

\ \ 

Comments: IY)J /rr?J 0 7-'f 8 d~ SJy.{ JOy 

r/JIA.J,L 0.?. I q · O.] 

mg/ kg= 118/ g: ((11g/ g) x(sample mass {g} I samplevol. {ml}) x(IOOO ml/lliter)) /Dilution Factor 
/I 

B-17 



Inorganic Metals 
Site/Project: OJJ C {JIYJ AR/COC #: G 0 "o 8 ~-

Laboratory: y k /... Laboratory Report #: 7"'i 9 I 3 
Laboratory Sample IDs: 7rf 9;.7 - 003 

- OON_LWwu~ J 
Methods: J0 8/f~ - l)f70 (!fq) 6 Or:)O (.ZCP FY?J) 

Q/_ 

.. --- r·--~ -·--······ -- --· ... -- ··-· - - ·-- -~-

CAS#/ Mt:Jii. QC Element 
v 

Analyte TA Met bod LCSD MSD Rep. ICS Serial Fleld Equip. Field ICV CCV ICB CCB LCS LCSD MS MSD Dllu- Dup. 
13~~ Blauka RPD RPD RPD AB 

tioa RPD 
Blaaka Blaaks 

7429-90-S AI f'{J7 IYA /Y"1 
744&-39-J Ba J v v / ,/ ../ \ / \/ v \ 
7440-41-7 Be \ \ 
7~9Cd If \ JJ.b \ tV-r tflt \ 
7440-70-2 Ca I \ I'{Fj \ v v \ 
7440-47-J {.'r ,/ \ v \ IYII I{ A \ 
7440-48-4 Co \ \ \ 
7440-S0-8 Cu \ \ 
7439-89-6 Fe \ \ \ 
7439-9S-4 Mg \, \ f(lt \ _v v \ 
7439-96-S Mn \ \ \ 
7440-02-0 Nl \ \ 
7440-09-7 K • 017(, /(IJ v v \ K. 
7440-ll~_AI v v \ ./ IY~ NA' \ 
7440-23-S Na • 077 l trlt t/ /i'r \ f{(i, 

7440-62-2 v / \ \ \ 
7440-66-6 Zn \ \ 

\ \ \ 
7439-92-1 Pb v' \ t/ \ ITA lftt \ 
7782-49-l Se / • 001~~ \ v \ / /Ypt \ ~ 

7 440-38-l All J • OOJH.J J' \ / \ IrA lVII \ A<. 
7440-36-0 Sb \ \ \ 
7440-28-0 Tl \ \ \ 

\ \ \ 
7439-97-6 Br / \/ v v v v / ./ Nlt \ 

Cyanide eN 

Notes: Sbaded rows are RCRAmetals. Sollds-to-aqueousconvenloa: mg/kg = 11g/ g: [(1181 g) x (sample mass {g} J samplevol. {ml}) x (1000 mill liter)]/ Dilution Factor ""11gll 

~It 

~X 
~ 

·058 

.Jtn 

· oor:lS 
·/1070~ 

-:..r-A ,.)) 2. \ 

# 'I -
'7 

:rp:: ] 
/ 
I .J;CS 

Comments: 

CA._ ;:; IVa. Reviewed By: C(/~ Date: O.f /9. o..? Oor; - .$')( 

No ~cL LG'J, A-8 

CW I ~· 89.fo ::: 9o 0 /., v 



General Chemistry 

Site/Project: QJ(j <f?JIYJ AR/COC#: 60608S" LaboratorySampleiDs: 7!j913 - OOS (An;ooj) 
Laboratory: 9 ~ J.. Laboratory Report #: 7 .Y q I 3 - 00 7 ( IV ..0 IV) 

Methods: 6/Jf/fte 9CJS'b (f-J/Jionj) ~Pfl ..JS.]. I (riP IV,) .St.)gjt{z ?OJol/1 (Z (IV) - 006' { TOv') 

#ofSamples: .J Matrix: 119ueou.> Batch#s: ~..5110.17 (lffl!oaJ) d3SC)J.7 (l'fPtV) .J33S:i!lf (101) 

QC Element 
CAS# ~1e T MSD Rep. ICS Serial Field Equip. Field i Method LCSD MS MSD Dllu· Dup. A ICV CCV JCB CCB 

Blanks 
LCS LCSD 

JI.PD RPD RPD AB Blanks Blanks L tioa RPD 

8/T)"?i/~ IV v v v v v v !VIr v IV If v IY/7 I 

' 

1\ v' 1\ 
yl \ 

4ufP'fde tl v v' v v v 
V' 1\ lv 

v \ \ \ 
i (}JOHtl'l.. v v v v v v v 1\ ~ox lv \ 

v \ v \ v \ 
I Jt.J}u(.. v' 

1\ v v t/ v 
1\ c).. OX (/ 1\ 

f{Pr{ 

v ().010 v \ v \ v \ 
Jx v / v v !'07 /;..., f\ 

Tcrl lv v v \i v v v' \ v \ 1'(11 \ IX 
I 

/'fP/'1( 
~1'(.\ <!Of..t V 

1/ 1/ II 

Reviewed By: !XJ~ Date: {}3. oW . Os 
B-16 



Project Leader -'~rwin..:..;;.;... ______ _ 

Contract Verification Review (CVR) 

Project Name DSS Asseas GWM 

ARJCOC No. 606085 --------------- Analytical Lab _GE_L __________ _ 

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

··- . -· . ---. ·- ..,..._ - ··- ._ ............ -· - --- . ·- .. - ... ····-···· --·· 
line Comi>lete? 
No. Item Yes No 

1.1 All items on COC complete - data entrv cterk initialed and dated X 
1.2 Container tvDe(s) correct for analvses reauested X 
1.3 Sampl@ volume adeQuate fort and-tvoes of analYses reauested X 
1.4 Preservative correct for analyses reQuested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided and SNL sample number(s) cross X 

referenced and correct 
1.7 Date samples received X 
1.8 _Qondftion upon_recejJ:)t Information &:~rovided . x_~.-__ - -

-·- r -·-·~- • ----·-•-•1 • ·-r--•"' 
Une Com >lete? 
No. Item Yes No 

2.1 Data reviewed sianature X 
2.2 Method reference number(s) comDiete and correct X 
2.3 QC analys)s and acceptance limits provided CMB, LCS Replicate) X 
2.4 Matrix &Dike/matrix sPike duplicate data DroVIded Clf reouested} X 
2.5 Detection Umlts provided· PQL and MDL Cor JOLt MDA and L, X 
2.6 QC batch numbers proyided X 
2.7 DUution factors DI'Ovided and all dUution levels rePOrted X 
2.8 Data In , ;.te units and usina correct slanlficant fiaures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery N/A 

(if applicable) ntDOrted 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual qualifiers provided X 
2.14 All requested result and nc (if requested) data provided X 

Case No. 7222_01.09 

SDG No. 74913 
--~------------------

Resolved? 
If no, explain Yes No 

Resolved? 
If no, explain Yes No 



Contract Verifteatlon Review (Continued) 

-·- - -- --··- ----------

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

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-
specific requirements? tnorganlcs and metals reported as ppm (mglliter or mgfKg)? X 
Tritium reported in plcocuries per titer with percent moisture for soil samples? Units 
consistent between ac samples and sample data 

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X 
a} Laboratory control sam~ accuracy ~porteg_ and met for all samples 
b) Surrogate data reported and met for aH organic samples analyzed by a gas X 

chromatography technique 
c) Matrix spike recovery data reported and met X Cadmium REC% high 

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

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

3.5 Blank data X Arsenic, Selenium, Potassium, & Sodium detected in method 
a) Method or reagent blank data reported and met for all samples blank; Nitrogen, Nitrate/Nitrate detected in method blank 

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

3.6 Contractual qualifiers provided: • J"- estimated quantity; ·e· -analyte found in method 
blank above the MOL for organic or above the PQL for inorganic; •u•- analyte X 
undetected (results are below the MDL, IDL, or MDA (radioehemicat)); "H" -analysis 
done beyond the holding time 

3.7 Narrative addresses planchet naming forgrossatphalbeta N/A 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and N/A 

8082 (pesticidesiPCBs) 

--



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
~ 

Item Yes No Comments 

4.1 GCIMS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

I 
d} Internal standard performance data provided X 1 

I 
e) Instrument run logs provided X 

4.2 GCIHPLC (8330 and 8010 and 8082) i 
j 

a) Initial calibration provided X 

I 

b) Continuing calibration provided X l 
' 

c) Instrument run logs provided X 

4.31norganics {metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP Interference check sample data provided X 

d) ICP serial dilution provided X 

e) tnstrurnent run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided N/A 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

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

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

I 

! 

I 

J ....._ 

Based on the review, this data package is complete. eNo 
If no, provide: nonconfonnance report or correction request number and date correction request was submitted:,_-------

Reviewed by: ~ Date: 03107103 _ Closed by: Date: _____ _ 



RECORDS CENTER CODE: -------------------
SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: DSS Assess GWM PROJECT/TASK:...:..7=22==2-0;...;1..:.:.0;.:..9 ______ _ 

SNL TASK LEADER: -=C:.=.o:::.;llin~s;....._ ______ _ ORGIMS/CFO#: 6133/1089/CF022-03 

SAMPlE SHIP DATE: 4/30/2003 SMO PROJECT LEAD: ..:..H;.=.e:.:.;rre:;:.ra=----------
...;.;...;;.==~--------

ARCOC 

606257 

606259 

LAB 

GEL 

GEL 

LABID 

79275A 

79275B 

PRELIM DATE FINAL DATE 

512912003 

512912003 

EDD 
ON Cust RC 
Q CD CD 

1----------D_A_T_A_PA_C_KA_G_E _TA_T ...... :I __ .a.IIR_U_S_H ____ I X INORMAL 
CORRECTIONS REQUESTED BY/DATE: 

PROBLEM #/DATE CORRECTION RECEIVED: I 
CVR COMPLETED BY/DATE: _\\tv~ Qfo-()~-o"" 

FINAL TRANSMITTED TO/DATE: 1 . ~1c tt k\"ii \'\ 0 l.o -~ 3- 0.;),. 

SENT TO VALIDATION BY/DATE: \J. rr.>'\_y") Ol.t.)o3l0i:l 

~R~E~V~IS~IO~N~S~R-EQ~U~E~S~TE~D~ffi~EV~IS~IO_N~S~R~EC~E_IV_E_D~(D_A~T~E)~:I __ ~I________ ~~~~-----~ 
VALIDATION COMPLETED BY/DATE: N 0'-. Of:>_ 0~"? 

COPY TO WM BY/DATE: 

CD REQUESTED BY/DATE \T." Con"'- ru I o ~ lo3 
CD RECEIVED BY/DATE __ ....:(I;....:..ol. C"-~o""'nwn..______ _---=:;.-o;.:..u..l:-1/' no.:..~l, to""-.u.Llt2.:..:3:::::.__-l 

TO ERDMS OR RECORDS CENTER BY/DATE: -J. C nnh OlA.} 1 ..,__In-,;;. 



CONTRACT LABORATORY 
lnlemal Lab ";/.' IL ANALYSIS REQUEST AND CHAIN OF CUSTODY Page_1_ofl 

Batch No. f' i IT SMO Use AR/COC '606257 
Dept. NoJMall Stop: Eiii33/MS1089 Date samples Shipped: Projectfrask N~o.--T-- 0 Waste Characterization 
Project!Taak Manager. Sue Collins Carrier/Waybin No. SMO Authorization: -send preliminary/copy report to: 
Project Name: DSS GWU Lab Contact: Contract#: PO 21671 
Record Center Code: ER Lab Destination: $ J1T t$l'1TLI!' Released by COC No.: ____ _ 
Logbook Ref. No.: ER 089 SMO Contaci/Phone: Pam Pulssant/505-284-3185 0 Validation Re ulred 
Service Order No. CF 022-03 Send Report to SMO: Wend Palencta/50!H)44-3132 4-m-k:4k""() BUI To:Sandia National Labs (Accounts Payable) 

Location Tech Area P.o. Box ssoo MS 0154 

Building !Room 
ER Sample ID or 

Sam.QieNo.-j=raction L!3ample LocaUon Detail 

'I 061679-001 CTF-MW1 

t 061679-008 CTF-MW1 

F'uriip~te 
Depth (ft) I No. 

250 116 

250 116 

Reference LOVjavallable at SMO) 

04/28/03 0916 GW 

04/28103 0917 GW 

Preserv- ICollectioniSample 
etive Method Type 

G HCL 

P HN03 

G 

G 

SA 

SA 

Albuquerque, NM 8718>0154 

Parameter &Method 
Requested 

voc (8260) 

RCRA Metals (6020) 

# ~ 061679-010 CTF-MW1 250 116 04128103 0918 FGW P 500ml HN03 G SA Major Cations (6020_lFiltered 

~~ 061679-012 CTF-MW1 250 116 04/28/030919 GW P sOoml NaOH G SA Tota1Cyanlde(9012A) 1 

~ 061679.013 CTF-MW_1_____ 250 116 04/28/030920 GW P ~ 4C G ~A ~rAJ'Ii()ns(300.0) 
I Y 061679-015 CTF-MW1 250 116 04128/03 0921 GW AG 4x1L 4C G SA High Explosives (8330) 

~V 061679.016 CTF-MW1 250 116 04/281030922 GW P 250ml H2S04 G SA NPN(353.1) 

I 061683-001 DSS-TB1 NA NA 04/28/03 0916 DIW G 3x40nil HCL G TB VOC (8260) 

I:ibSample 
ID 

RMMA 0 Yes 0No Ref. No. SampieTracklng-- -- SmoUse-- Speclallnstructlont/QC Requirements Abnonnal 
Sample Disposal 0 Return to Client 0 Disposal by lab Date Entered(mmlddlyy) ~/tll·j~"'-- EDD 0 Yea 0 No Conditions on 
Turnaround Time 0 7 Day 0 15 Day 0 30 Day Entered by: · ..:m--. · Level o Package 0 Y11 0 No Receipt 
Return Samples By: 0 Negotiated TAT QC inlts. h'. K... · "Send report to: 

Sample 
Team 
Members 

Name '\ SlgnatuJ;e /)nit Company/Organization/Phone/Cellular Tim Jackson/Org 6133/MS 1087/505-284·2547 

Alfred Santillanes lf11V .V"- ;t:U t-~ !W"eston/61351844·5130122B-Q710 

'""'"' / - Major Anlons/Br,CI,FI,S04 
Robert Lynch ~~ .....r/ _..,I~ Weston/6135/844-4013/250-7090 Major CaUons/Ca,Mg,K,Na 

I t' FGW/ FUtered In field w/.45 micron f~ter 

rt'"l,? . _,~ *Please list as separate report. 

1.Relinquishect~J~~ fi"Jf" Date V£fiii'!Time f/ 'l.O 4.Relinqulshed by Org. 
1. Received ~A:-'"}. c,.P".-., ~. Orsi.£,L1J'_pate '1/Zr/121 Time Jl tO 4. Received !)y__ Org. 
2.Rel~_h8d~-V'~9iiD" Org.~/T., Datfi/'.Jd lJ'j Time 091)/;) 5.Relirl_qulshed_by ---~-- _()IJl.:. 
2. Received by / - ' ,- Org.- Date Time 5. Received by Qrg. 
3.Rellngulshed _lly_ Org. Date Time 6.Rellnqulshed by O!Il.,_ 
3. Received by Org. Date Time 6. Received by Org. 

Date Time 
Date Time 
Date Time 
Date Time 
Date Time 
Date Time 

Lab Use 

~ 
~ 
'· :. 
~ 

': 

t 
~ 
f, 
[ 
~~ 

j; 

K 

f 
~; 

;: 

t': 



CONTRACT LABORATORY 
. ;'/ .. A ANALYSIS REQUEST AND CHAIN OF CUSTODY Internal lab Page 1 of / --

Batch No. If/ J d._ SMO Use ARICOC 606259 
Dept. No./Mall Stop: Date Samples Shipped: ProjecVTask No. 0 Waste CharactarlzaUon 
ProjecVTaak Manager: Sue C Carrier/Waybill No. SMO Authorization: ·Send preliminary/copy report to: 
Project Name: DSS Lab Contact: Contract#: PO 21671 
Record Center Code: ER Lab Destination: $J1T /JilW"L;t' Released by COC No.:. ____ _ 

Logbook Ref. No.: ER 089 SMO Contac:t/Phone: Pam Puissant/505-284·3185 ~ 0 Validation Required 
Service Order No. CF 022-03 Send Report to SMO: Wendy Palencia/505-844·3132 Bill To:Sandle National Laba (Accounts Pllyable) 

Location Tech Area P.o. aox 5800 MS 0154 

Building Room Reference LOV(avallable at SMO) Albuquerque, NM 871854)154 
ER Sample 10 or Date/Time(hr) Parameter & Method 

Sample No.-Fractlon Sample Location Detail Collected Requested 

1J' 061681.oo1 

I 1 061681·008 

, 061681·010 

CTF·MW3 

CTF-MW3 

CTF·MW3 

I.J.-- 061681-012 ICTF·MW3 

061681-013 CTF·MW3 

1._ 061681-015 CTF·MW3 

061681-016 CTF·MW3 

061684-001 OSS.TB2 

350 

350 

350 

350 

350 

350 

350 

NA 

149 I 04/29/03 0920 I GW I G l3x40mll HCL 

149 04/29/03 0921 HN03 

149 04/29103 0922 HN03 

149 04/29/03 0923 GW P I 500ml I NaOH 

149 04/29/03 0924 GW P ~~~l'J1 1 4C 

149 I 04/29/03 0925 I GW I AG I 4x1L I 4C 

149 04/29/03 0926 H2S04 

NA 04/29/03 0920 HCL 

G 

G 

G 

G 

G 

G 

G 

G 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

TB 

voc (8260) 

RCRA Metals (6020) 

Major Cations (6020) Filtered 

Total Qyanide (9012A) 

Major Anions (300.0) 

High Explosives (8330) 

NPN (353.1) 

VOC_l8260) 

RMMA 0 Yes 0No --Ret: No~ Samp14t Tracking ··· SmoUse sP.clallnatructlonsiQC Requlrementa Abnormal 

Lab Sample 
10 

Sample Dlapoaal 0 Retum to Client 0 Disposal by lab Date Entered(mmldc;I/YY) o_c:; In,,,., "'t EDD 0 Yes 0 No Conditions on 
!Turnaround Time 0 7 Day 0 15 Day 0 30 Day Entered b)': ' · · · ~.... ·· · Level D Package 0 Yes 0 No Receipt 
Return Samples By: 0 Negotiated TAT QC lnlts, •. r<.Jt:.. · · -send report to: 

Sample 
Team 
Members 

Name • Signature lnit Com..QIIny/Organizatlon/Phone/Cellular Tim Jackson/Org 6133/MS 1087/505-284-2547 

Alfred Santillanes lln U. .LI'<.., eston/61351844-5130/228-0710 

i!!%1>' Major Anlons/Br,CI,FI,S04 

Robert Lynch ~ .-~/I .I( - fweston/61351844-40131250-7090 Major Catlons/Ca,Mg,K,Na 

/ FGW/ Filtered In field w/.45 micron !liter 

Lab Use 

~ 
~ 
<' 
~ it 
lr 
;> 
~ 

f 
~·· 

~·· 

r. 
~~' 

f.:" 

f; 
t:, 

~-it' 
~ 
~ 
~1 

i 
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I 
f: 
~: 

f 
('· 
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sam(~ lnga Summary 

Slta: DSSAss.sGWM ARCOC 606257 and 606259 O.tl: OrgiWllc and Inorganic 

I 

i I 5 i I I 

I I I I j I I 

..... 

~ 
IU ! :2 i J ; :z: 

i ~ ,... 

SampleiD 

061679-008 CTF-MVV1 J, B, 83 UJ, 83 J,A2. 

06168Hl08 CTF-MW3 W,B3 J,A2 
AIIQC AIIQC I 

061879-012 CTF-Mit\'1 acceptance aoceptlVlC& UJ, A2. 

061681..012 CTF-MW3 
criteria were crttena were W,A2. 
met.Nodata met.Nodata 

will be will be 
qualified. qualified. 

~- '- -

Valldatlcl By: ?JC /~ Dati: 06105/03 



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

Memorandum 

DATE: 06/05/03 

TO: File 

FROM: Linda Thai 

SUBJECT: Inorganic Data Review and Validation- SNL 
DSS Assess GWM 
ARCOC No. 606257 and 606259 
GEL SDG No. 79275 
Project!fask No. 7222.01.09 

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

SUJIUII8D' 

The sa.tnples were prepared and analyzed with accepted procedures and specified methods- SW-846 6020 (metals 
-ICP-MS), SW-846 9056 (anions), EPA353.1 (NPN), SW-846 9012A (total cyanide)and SW-846 7470(mercury
CV AA). Problems were identified with the data package that resulted in the qualification of data. 

ICP-MS- metals 
Se was detected in the MB and CCB at a value> DL but < RL. Sample 79275-005 was detect, < 5X the 
blank values and will be qualified "J, B, B3". Cr was detected in the CCB at a negative value with an 
absolute value> DL but< RL. Sample 79275-005 and -006 were both non-detect and will be qualified 
"UJ, B3". 
The MS %R (130%) for Cdwas > QC acceptance criteria (75-125%). Sample 79275-005 and -006 were 
both detect and will be qualified "J, A2". 

Total Cyanide 
The MS performed with the batch bad a %R < 30% (3%). The sample used for the MS was from another 
SNL SDG and according to the NCR included with the package. was known to exhibit matrix interference. 
Using professional judgment, the failing %R will not be used to qualify the samples from this SDG. Both 
associated sample results from this SDG were oon-detect and will be qualified "UJ, A2" due to lack ofMS 
infonnation available for this SDG. 

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

Bolding TimesiPreservation 

All Analyses: The samples were analyzed within the prescribed holding time and properly preserved. 



Calibration 

All Analyses: The initial and continuing calibration data met QC acceptance criteria. 

All Analyses: All blank acceptance criteria were met except as noted above in the summary section and as folJows: 

ICP-MS - metals 
Se was detected in the MB and CCB at a value> DL but < RL. Sample 79275-006 was detect witb a value 
> 5X the blank values and will not be qualified. 

NPN 
The ICB had a value at the DL. The associated sample results were > 5X ICB value and will not be 
qualified. 

Laboratorr Control Sample!Laboratorv Control Sample Duplicate (LCSILCSD) Analyses 

AU Analyses: The LCS met QC acceptance criteria. 

Matrix Sl!i¥ <MS> Analyss 

All Analvses: The MS met all QC acceptance criteria except as mentioned above in the summary section. 

HgandNPN 
It should be noted that the samples used for the MS analysis was of similar matrix from another SNL 
SDG. No data wiJI be qualified. 

Repficate A!alysis 

All Analyses: The replicate analysis met QC acceptance criteria. 

Hg. NPN and Total Cyanide 
It should be noted that the sample used for the replicate analysis was of similar matrix from another 
SNL SDG. No data will be qualified. 

ICP lntertere.e Check Sample UCSl 

ICP-MS: The ICS met QC acceptance criteria. It should be noted that the ICS-AB was not run at the end of the 
sequence. No data will be qualified as a result. 

All other analyses: No ICS required. 

ICP Serial Dilation 

ICP-MS: The serial dilution met QC acceptance criteria except as follows: 

The RPD for Mg (lO.OSOA.) was slightly> QC acceptance criteria (10%). Using professional judgment, 
no data will be qualified. 

All other analyses: No serial dilution required. 

Detection LiDihsi.DilutioDS 

All Analyses: All detection limits were properly reported. The samples were not diluted with the following 
exceptions: 



ICP-MS 
Sample 79275-008 was diluted 5X for Ca. and lOX for Na analysis due to high concentrations of these 
analytes present in the sample. 

NPN 
Sample 79275-015 and -016 were diluted SX due to high concentrations ofanalyte present in the samples. 

Anions 
Sample 79275-011 was diluted 5X and sample 79275-012 20X for chloride and sulfate due to high 
concentrations of these analytes present in the sample. 

OtberQC 

No field blank, equipment blank or field duplicate was submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified that affect data quality. 



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

DATE: 06/05/03 

TO: File 

FROM: Linda Thai 

Memorandum 

SUBJECT: Organic Data Review and Validation - SNL 
Site: DSS Assess GWM 
ARCOC # 606257 and 606259 
GEL SDG # 79275 
Projectffask No. 7222.01.09 

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

Sumnwy 

The samples were prepared and analyzed with approved procedures using method SW-846 8260B (VOC) and 
SW -846 8330 (HE's). No problems were identified with the data package that resulted in the qualification of data. 

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

Holdinr TUDeS!PreservatioD 

All Analyses: The samples were properly preserved and analyzed within the method prescn"bed holding 
time. 

Calibration. 

All Analyses: All initial and continuing cah"bration acceptance criteria were met with the following exception: 

voc 
The CCV had a %D >20% with a positive bias for several compounds. The associated sample results were 
non-detect and will not be qualified. 

All Analyses: All method blank (MB) and trip blank (TB) acceptance criteria were met. 

Surrogates 

All Analyses: All surrogate acceptance criteria were met. 



IDternal Staodards (ISs) 

VOC: All internal standard acceptance criteria were met. 

Matrix Sl!ikr/Matrix Spike Daplirate (MSIMSDl Analys!! 

All Analyses: All MS/MSD acceptance criteria were met. 

HE 
It should be noted that the sample used for the MS/MSD analysis was of similar matrix from another 
SNL SDG. No data will be qualified as a result. 

Laboratory Control Samples (LCS/LCSDl A!alysis 

All Analyses: All LCS acceptance criteria were met. No LCSD was analyzed. The MS/MSD is used to assess the 
precision for the batch. No data will be qualified as a result. 

voc 
It should be noted that no compound was associated with internal standard 3 (1,4-dichlorobenzene..d4). No 
data will be qualified as a result. 

All detection limits were properly reported. No samples were diluted 

Confirmation Analyses 

VOC: No confirmation analyses required. 

HE: The sample result was non-detect; therefore confirmation data was not required. 

OtherOC 

VOC: Two trip blanks were submitted on the ARCOC included in this package. 

All Analyses: No field duplicates, field blanks or equipment blanks were submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Data Validation Summary 
Site/Project: D .s J /1J J e .r J r; {A)tr) Project/Task #: 7old~. 0/. 09 #ofSamples: /(o Matrix: lf?ut.euS' 

AR/COC#: 60'- d5 7 J bOt:. J5 9 Laboratory Sample IDs: 7 9 d) 7~- - 0 0 I -Mru - 0 lt. 

Laboratory: * 1.. 

Laboratory Report#: _...:,7....!.9..:::oJ:._7..:...:5~--------------

QC Element 

1. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

Estimated 
Not Detected 

Organics 
Pesticide/ HPLC voc svoc PCB <HE> 

v Ntr v 

V' 1\ v 
v \ v 
v \ v 
v \ v 

;V~ \ N4 

v \ v 
v 1\ IV't:j 

v \ ..Vh 

N/9- \ J'{fl' 

IV .A- \ lv~ 

IY~ \ #4 

~ T/3 .s \ IY~ 

Check (.J) = Acceptable 
Shaded Cells = Not Applicable (also "NA") 
NP = Not Provided 

Analysis 

Inorganics 
GFAA/ CVAA RAD 

ICP/AES AA (Hgl 
CN 

v IYI't v v l'(.q.. 

v v v' 

J;tJ~8Bs v v 
J, Az. v U:7;fl~· 

v 1/ v 
v v v 
IV~ HI/ IY,It 

/V,i'l 

ror 

v 
../ 

lyfl 

IVA-

ty,<!) ·r( 

Otb 
11rf· riJ 

v 

~ 

J 

u 
UJ 
R 

Not Detected, Estimated 
Unusable Other: ReviewedBy: t?(/~ Date: a, . O(z . (}J' 

B-12 



lolatile Organics (SW 846 Method 8260) Page 1 of2 
site/ProJect: D.SJ 4s.s eJJ C t.Jm ARJcoc #: c. o' «.i 7

1 
- s- 9 #of Samples: .If Matrix: __ ,q_,,t-fGI;:..W~U:::..J::._ _____ _ 

Laboratory: ~ k ,J..., Laboratory Report #: 7 9o2 7..5 Laboratory Sample IDs: 7 9 cJ 7 S" - 00/ -M{U - 00&' 

Methods· vfAl_-_8,116 ___ . 8olb0~ Batch #s: ~ )j 9 Q 13 

Callb. Callb. CCV 
~Min. RF RSDI %0 Method LCS MS Field Equip. Trip IS CAS# Name Intercept Ra LCS LCSD MS MSD Dup. L RF <20%/ Blks RPD RPD RPD Blanks Blanks 

>.OS 0.99 20% ·041·(}1)1f 
1 71-55-6 1 1 1-tricbloroctbane l/ 0.10 v / v' ,/ Wh ff~ v" 
2 19·34-5 1,1 ,2,2-letrachloroethane ./ 0.30 II \ 
2 19-00-5 1 1 ,2-trichloroetban v 0.10 ! I \ 
1 75-34-3 11-dldlloroedwle v' 0.10 I 
1 75-3,_. 11-dldlloroedletae v 0.20 v I ../ v v' \ 
I 107..()6·2 tJ-clldlloroet.UDe ./ 0.10 I X 
1 540-59..() 1 0.01 \ 
1 78-87-S JJ-dieblol'OIII'OPIUlC ./ 0.01 I \ 
1 78·93·3 l-1Mitaaoae (MEK) v' 0.01 \ \ iUOshlkl 
1 110..75-8 2-dtloroethyl vinyl ether I I 
2 591-18-6 2-bexanone (MBK) / 0.01 I \ 
2 108-10..1 4-meihyl·2-pentanone 

ICMIBK) v' 0.10 \ \ 

1 67-64-1 IIICdolle(10xhlkl v 0.01' I 
1 71-43·2 llelluat v o.so / v" ./ ,/ 
1 75-27-4 bromodichlorometbane v' 0.20 I l 
3 75-25·2 bromolbnn 1/ 0.10 I 
1 74-83·9 bromometbane o/ 0.10 -+.]J \ 
l 75-15..0 carbon disulfide v 0.10 !+Jo.f \ 
1 56-23-S c:arlloa tetradlloride 1/ 0.10 v \ 
2 108-90..7 c:Worollesaene t/ 0.50 v / I \/ ./ ,/ \ 
1 75..()()..3 chloroetbane ./0,01 f .]9. (, ' \ 
1 67-66-3 dalorofbnn v 0.20 t/ \ \ 
1 74-87-3 chloromethane v 0.10 \ I 
1 10061..01-5 cls-1,3-dicblorolXOI)Cile ./ 0.20 I \ 
2 124-48·1 dibromochloromethane V' 0.10 \ I 
~ 100-41-4 I ethylbeazene v 0.10 I I 
1 15..09·2 lmelhyllme chloride_(10xblk) .,/ 0.01 ./ ,/ v I \ 
2 100-42·5 !stvra~e /0.30 I I 
2 127-18-4 tctracblo:roetheae ./ 0.20 I . I 
2 108-88·3 tolu~lOxblk_l ./ 0.40 ,/ / v v \ 
2 10061.02-6 trans-1 3-dichlOfOl)IOJ)CIIC / 0.10 I I 
1 79..01-6 triclllorocdaeae ./ 0.30 v I / ·: tL ·V I 
1 7S..01-4 ..,.. chlorllle /0.10 -~ ., I 
2 1330-20-7 I xylene( total) lv 0.30 \ 

CAS- . ,J - /),rJJorO e/N,f \ 
'ftYJM- 1,02- D/rL Jr.n-.OJ.. aM' ta-~4 . - A-

Ids. 
-fJJ c 

Reviewed By: tt/U Date. 03 6 •rnpo 



Volatile Organics Page 2 of2 

Site/Project: AR/COC #: 6 Oi, J 5 7 - ,r 9 Bm~#s: ______________________________________________ ___ 

Laboratory: Laboratory Report#:-------- #of Samples: Matrix: --------------------

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

Sample SMC 1 SMC2 SMC3 

/A/ C/q 7 f.e./Pr 

~ 
~ 

------
v 

~ 
v 

_../" 

~ 
SMC 1: 4-Bromofluorobenzene IS 1: Fluorobenzene 
SMC 2: Dibromofluoromethane IS 2:.Chorobenzene-d5 
SMC 3: Toluene-d8 IS 3: 1,4-Dichlorobenzene-d4 

Comments: 

IS 1 IS 1 IS2 
Area RT area 

~ 
v 

~ 
1--" 

~ 

-

IS 2 IS 3 IS 3 
RT area RT 

__..-~ 

--------
~ 



High Explosives (SW 846 Method 8330) 

Site/Project: DJ J Q l.. )/(! Laboratory Sample IDs: 79cJ 75 - 013. - 01~ 
7 

ARJC<)C #: t 0 l,J 5 7 
I 

-09 
Laboratory: 9 £ /... Laboratory Report#:--------

Methods: Lft •. X81fk tJ'..Jo 
# of Samples: o( Matrix: ,q9UW(J.\ Batch #s: c);,r 88 ,y 7 

, Curve CCV Method LCS MS llltld. Equip. Field 
CAS# NAME J Intercept R2 %D Blanks LCS LCSD RPD MS MSD RPD Dup. Blanks Blanks 

L .99 20% u ~ I 20% RPD u u 
2691-41.0 HMX / v ,; v \/ v v \ 
121-82-4 RDX 1\ \ 
99-3S-4 1 ,3,5-Trinitrobenzene \ \ 
99-6S.O 1 3-dinitrobenzene \ 
98-95-3 Nitrobenzene \ \ 
479-45-8 Tetr:Yl \ \ 
118-96-7 2,4,6-trinitrotoluene \ \ 

35572-78-2 
2-amino-4,6- \ \ dinitrotolucne 

19406-5 1.0 4-amino-2,6- \ 
dinitrotoluene 1\ 

121-14-2 2,4-dinitroto1uene y \ 
606-20-2 2,6-dinitrotoluene \ \ 
88-72-2 2-nitrotoluene \ \ 
99-99-0 4-nitrotoluene \ \ 
99-08-1 3-nitrotoluene \ \ 
78-ll-5 PETN \ 

Sample SMC%REC SMCRT Sample SMC%REC SMCRT Comments: mJ )mJo l'l J t:, 3 J«". uO y ( rtv~ /of) 
M (1(./; f'LJ. ; 

7 ·CAL /r)·~ ~ tJs/13 ;,; . • n "7 o.lj'o~ ,~x.o 

Confirmation 
C.vv ~ 0.1)13 1~. r)t, -? O:J./3 19.H'f 

(o~ty IY1fro9tyur--~ ~c<A.J.ea_ CYV I~ 
~)ot.. OK_ .{e.~ ~j o../~CJ......4t IIV~~JJ ! RPD>25% I .. 

I 
I RPD> 25% CAStl s•mple CASt 

..YO 

SoUcll-to-aqueou ronenioa: mg/ kg= )J.g/ g: [()J.g/ g) x (sample mass {g} /samplevol. {ml}) x(IOOO ml I I liter)] /Dilution Factor 
II 

B-17 /{/~ tJ6 . o.r · o.J 



Inorganic Metals 
Site/Project: D .s 0 9 w m AR!COC #: tJ 0 " ol S" 7 - !"" 9 Laboratory Sample IDs: 7 c; o2 7 J - tJ 0 J - 0 0" 

Laboratory: y ~).. Laboratory Report #: 7 9 d2. 7 5 - {} 0 / - 0 0 ~ ( C4../f.oqj ) 

Methods: .SIAJB)f__tc 7~ 7o ( 11_9) t, o.;p 1 ICP-IT}J) ' ' 
)f 

v " 
Batch #s: c) II 8 __ 7,;; .Y ( /-IQ) s21L 8S'9S ( ICP- 117S) les: Matrix: /7 ?.U~ I.LJ 

/. 

CAS#/ 
NJII.. ~/J.. QC Element 

Analyte Method LCSD MSD Rep. ICS Serial Field Equip. Field 
8/~ 

TAL ICV CCV ICB CCB Blaab LCS LCSD RPD MS MSD RPD RPD AB DDu- Dap. Blaaks Blanks ')($' .:Sa. S" 
doa RPD 

7429-90-5 AI lVII NA ,.,,. 
7440-39-J Ba v v' v v v v v \ j \ / / / 1\ 
7440-11-7 Be \ \ _l 
1440-U-9C4 v --'-""' _v v v v v \ /30 \ ,..,...., v ...... _\ 
7440-70-2 Ca )( / v v v v v \ f'(lf \ v v v \ 
74.40-47-3 Cr v' / / / r.-.f.IIIJ11 v II' \. v \ ..,....,. v Kit \ S't.DJ.. UJ,& 
744048-4Co .... \ \ '\ 
7440-50-8 Cu \ \ \ 
7439-89-6 Fe \ \ ·;. ) 

7439-95-4 Mg_ )( v ~ if v v \/ \ h'l/ \ v v /()'%· ~,.,o i 
7439-96-5 MD \ \ \ 
744()..{)2.0 Ni \ 
744()..{)9-7 J( X v v v v 1/ v' v v v v \ 
7+40-22-4 AI v v ,.,.... v ,/ 1/ / 1\ ../ 1\ H" v If 'I \ 
7440-23-5 Na )( V' l/ ..../ v v v \ lr'lf \ v v v \ 
7440-62-2 v \ \ \ 
7440-66-6 Za \ \ \ 

\ \ ~ 
7439-92-1 Pb v v v v v v V' \ v \ ~~""" v h'lt \ 
7782-49-lSe / v v \/ ·00/it9 •(}()JH/ v \ v \ v ./ H~ \ ~·It~ _:f. 0 f 
7440-38-l Aa ../ \L. ...lL'_ v v t/ _v \ v \ /'Iii v' ,.,, \ '/"'~V .. 
7440-36-0 Sb \ \ \ 
7440-28.0 Tl \ \ \ 

\ \ \ 
7439-97-6 HI v IL. v y ~ v \v ..\ ty';J \ 

CyaoideCN 

Notes: Sbadcxl rows are RCRA metals. SolldJ-to-aqueous coavenioa: mg/ kg~ JlSI g: [(Jtg I g) x (sample mass {g} I sample vol. {ml}) x (1000 ml/lliter)]/ Dilution Factor •~tg /1 

Comments: - Oo 8 (J.._ U"X 

! 

' 

i 

Sa.~ 

UJ;83 

'7 
NO Q 

IY~ lOX 
Reviewed By: ;;(/ ~ Date: () {,. OS". 03 

I ~.-
fq ~sJ J >t!JO 1r.J1..J lJvpjrYJJ 

..srr"' .ro~ B-14 
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General Chemistry 
Site/Project: /)JJ yWft"l AR/COC#: 60bJ.57 60ft.;?.59 LaboratorySampleiDs: 79cl7f'- 00 ~ -010 (7Vv') . 

Laboratory: f/ k" ,i, Laboratory Report #: 7 9 o) 7 0 - 0 11 - 0 /t). ( A-ni'CYI J ) . ) 

Methods:,QJ-8#6 fiOio/A {7(«) ; PoS"<;, (Anlor,.J) k"l'.a ..153·1~,.~) - ()!.J. - IJ'/1. {/YhY} 
7 / ; 

#of Samples: t, Matrix: 1?9veovJ Batch#s: ol.lf91SI (7or') dH8S'G{ (~roo~) ..1-Y96'{,! {ri'Pr() 

QC Element 
CAS I# ~'tt T MSD Rep. ICS Serial Field Equip. Field Method LCSD DUu- Dup. A ICV CCV ICB CCB Blaob LCS LCSD 

RPD MS MSD RPD RPD AB Blaub Blub L tioa RPD 

/YP/'( v v 0-0/ v v v /{If v /Y~t t/ /V"} 

\ \ \ j 

&vvde-
v v v v v r\ v v v 

' \ \ \ 
HvoNd'l.- ../ y v v v ¥"' v 1\ v 

\ \ 
()J 01'1 r)e, v v v v v v 

1\ 
v 1\ v 1\ 

Jwio.. v v \ v \ v \ ../ ../ ~ ../' 

1\ 
lola.) :I \ \ v v v v v V' 3 IYit CyaAJc/(. 

lf7S'-f.l :) 

Comments: - o II C/ ¢ JOJy Si( ,..y ce J' o)o""' 
- Ole) c<ox -¥ jo.J-a._ ttor ()~. 

- Ol.r' - Olrt> /YPrY 
"['X 

v~ Az ) 

7Crl. PVP /IYIJ 7rs~.s- JN7. Joy')(...,. 
Reviewed By: 4 /fu1l. ~ _ - ~-~ Date: tJo. t'J ·Os 

/'(fJ/y /Jup ).OJ 7873.? cS«J.. JO<.; V' 
B-16 



Contract Verification Review (CVR) 

Project Leader _C_olllna _______ _ Project Name DSS GWM Case No. 7222_01.()9 

AR/COC No. 606257, 606259 Ana~Lab_G_a ______________________ _ SOG No. 79275A, B 

rn the tables below, maf1( any information that is missing or incorrect and give an explanation. 

~-- ·- -------- ..... --.. ---------···-·----- ··--------- ·······-····---·· 
Line uomptele? Resolved? : 
No. Item Yes No If no, explain Yes No 

1.1 All items on COC complete • data entry cleric Initialed and dated X 
1.2 Container type(s) correct for .. _. ·- reQuested X I 

1.3 SamDie volume adeQuate for'# and types of analyses reauested X 
1.4 Preservative corract for analvaes reQuested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number( a) provided and SNL sample number(s) cross X 

l"8hnnced and comtet 
1.7 Data samples received X 
1.8 Condition upon receipt infonnatlon provided X 

--- ------ ----- _ _........__.._ ..... 1 -- ---

Line Com,.te? Resolved? 
No. Item Yes No If no exDtain Yes No 

2.1 Data reviewed s_ignature X 
2.2 Method reference number( B) complete and correct X 
2.3 QC . and limits provided (MB LCS Replicate} X 
2.4 Matrix U»lkelmatrix soike dUDIIcate data provided (if~uestadJ X 
2.5 Detection limits pnwlded· PQL and MOL (or IDL), MDA and lc X 
2.6 QC batch numbers X 
2.7 DUution factors _MOY_Ided and all dilution levels reoorted X 
2.8 Data In _., • ....,._ ... urnts and using correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma efTOr) and tracer recovery N/A 

(if .,.,....n,_bfe) ICIIl""'v=N 

2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual quallflera provided X 
2.14 All requested result and TIC (if requested) data provided X 



Contract Verification Review (Continued) 

-·- -- . -- --
Item Yes No If no, Sample ID No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-
specific requirements? tnorganics and metals reported as ppm (mglliter or mg/Kg)? X 
Tritium reported In picocuries per titer with percent mof&ture for soil samples? Units 
consistent between QC samoles and samDie data 

3.2 QuantltatJon limit met for an samples X 

3.3 Accuracy X 
a) Laboratorv control samDies accuracv lc:J6Ntl.a\.l and met for all samples 
b) Surrogate data reported and met for all organic samples analyzed by a gas X 

chromatography technique 
c) Matrix spike recovery data reported and met X Metals MS REC% high for cadmium 

3.4 Pf1tCisfon X i 
a) Replicate sampJe precision reported and met for all inorganic and radiochemistry 

I 

samoles 
b) Matrix spike dupHcate RPO data reported and met for all organic samples X Cyanide MS RPD high 

3.5 Blank data X Selenium detected In Metata method blank 
a) Method or reagent blank data reported and met for all samples I 

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

3.6 Contractual qualifiers provided: • J"- estimated quantity; "8"-analyte found in method 
blank above the MOL for organic or above lhe PQL for inorganic; ·u·- analyte X 
undetected (results are below the MOL, IOL, or MOA (radiochemical)); "H" -analysis 
done beyond the holding time 

3. 7 Narrative addrel888 planchet flaming for gross alpha/beta N/A 

3.8 Narrative included, correct, and complete X 

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

8082 {pestlcldesiPCBs) 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yea No Comments 

4.1 GCIMS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) fnltial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GCJHPLC (8330 and 8010 and 8082) 

a) Initial calibration proVided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.31norganlcs (metals) 
a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) tCP serial dilution provided X 

e) Instrument run lOgs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided N/A 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

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

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

' I 

: 

Based on the review, this data package is complete. e No 

If no, provide: nonconfonnance report or correction request number and date correction request was submitted 

Reviewed by: lJ\\v--- Date: QM)31Q2 Closed by: Date:, _____ _ 

.J 



·-

RECORDS CENTER CODE:--------

SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: DSS Assess GWM 

SNL TASK LEADER: ..::Col:;::::::lins~--------

SMO PROJECT LEAD: ..;;..Pa..;Je~n;.;.;aa.;.;;;· ~-------

PROJECT/T'ASK: ..;.;.7222=-=0:...;.;1·;;;:;.;09;.__ __ _ 

ORG/MS/CFO#: 613311089/CF022-03 

SAMPLE SHIP DATE: ...;;;8/2==.;812..;003=----

EDO 

ARCOC 

606694 

LAB 
GEL 

LABIO 

87087 

PREUMOATE FINAL DATE 
ON Cuat RC 
Q CD CD 

912212003 X 

DATA PACKAGE TATl {RUSH I X INORMAL 
CORRECTIONS REQUESTED BY/DATE: L-t'e~rou_ CA-d-3 ffi 

PROBLEM #IOATE CORRECTION RECEIVED: I I t\' ~cqo\c ()Q ~-03 

CVR COMPLETED BY/DATE: l - \ .k 11 rr ,;·v... Q(\· ,;t~ 0 ~ 

FINAL TRANSMITTED TO/DATE: T. 1\>-(_\t.. \ ~::> V\ ()Cl {) \- 0 ~ 
SENT TO VALIDATION BY !DATE: . .,- c 

'--· . 1l nv""' oc;,~slD3-. 
REVISIONS REQUESTED/REVISIONS RECEIVED (DATE):I I r 1 

VAUOATION COMPLETED BY/DATE: t-.J /0 09 c..:s 
COPY TO WM BY IDA TE: 

CD REQUESTED BY/DATE ~. ('1)(\V"'\ rnbsln3 
CO RECEIVED BYIOATE ::r: ~!J!) ()0( I f:)q I o ·~ 

TO ERDMS OR RECORDS CENTER BY/DATE: \ Or.v'lV\ \nl,"/bq 

COMMENTS: 



CONTRACT LABORATORY 
lntemall ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 af 1 

Batch No. /1//1 SMOUse AR!COC 606694 
Dept. No./Mall Stop: 613~/MS1089 Date Samples Shipped: S?"- z_ }$" -0 '3 ProjecVTask No.~ , 0 Waste Characterization 
Project/Task Manager: Sue Collins Carrier/Waybill No. "2. f.. ~-, J...l SMO AuthoriZation: .A? ~ c;hJt'• -Send preliminary/copy report to: 
Project Name: DSSGW Lab Contact: Edie Ken!1803·556-8171 Contract#: PO 21671 · '-· -" · 
Record Center Code: ER Lab Destination: GEL 5 7J7f JJv"tft f/ 0 d V 1!'1C-

D Released by COC No.: 
Logbook Ref. No.: ER069 SMO Contact/Phone: Pam PuissanV505-284-3165 0 Validation Required 
Service Order No. CF 022-03 Send Report to SMO: lorraine Herrera/505-284-3199 Bill To:Sandia National Laba (Accounts Payable) 
Location Tech Area P.O. Box 5800 MS 0154 

Building Room Reference LOV(avallable at SMO} Albuquerque, NM 87185-0154 
ER Sample ID or Pump ER Site Date/Time(hr) Sample Container Preserv- Collection Sample Parameter & Method Lab Sample 

Sample No.-Fraction Samole location Detail Depth (ft) No. Collected Matrix Type Volume aUve Method Tvoe Requested ID 

,;' - 063016-001 CTF-MW3 350 149 08/28/03 0903 GW G 3x40ml HCL G SA voc (8260) 

' 063016-008 CTF-MW3 350 149 08/28/03 0905 GW p 500ml HN03 G SA RCRA Metals (6020) / 

,/ "' 063016-010 CTF-MW3 350 149 08128103 0906 FGW p 500ml HN03 G SA MaJor Cations (6020) Filtered 
lo 

063016-012 CTF-MW3 350 149 08/28/03 0907 GW p 500ml NaOH G SA Total Cyanide (9012A) 

/ I 063016-013 CTF-MW3 350 149 08/28/03 0908 GW p 500ml 4C G SA Major Anions (SWB46/9056) 

.... II 063016-015 CTF-MW3 350 149 08/28103 0911 GW AG 4x1L 4C G SA High Explosives. (8330) 

./ ' 063016-016 CTF-MW3 350 149 08/28/03 0912 GW p 250m I H2S04 G SA NPN (SWB46/9056) 

t ' 063017-001 DSS-TB4 NA NA 08/28/03 0903 DIW G 3x40ml HCL G TB voc (8260) 

RMMA 0 Yes 0No Ref. No. Sample Tracking ,~ U0 Speclallnstructions/QC Requlr"ments Abnormal 
Sample Disposal 0 Return to Client 0 Disposal by lab Date Entered(mm/ddfyy) /Jff t:J ;J.. ~ EDO 0 Yea 0 No Conditions on 
Turnaround Time 07Day 015 Day 030 Day Entered by; !<.!(... ( Level D Package 0 Yes 0 No Receipt 
Return Sample• By: 0 N~~tgotlated TAT QCinlts. ~A •send report to; 

Name A §ignature I nit Company/Organization/Phone/Cellular Tim Jackson/Org 6133/MS 10871505-284-2547 
Sample Alfred Santillanes lA' ..... ; "til!: :4 tweston/61341844-51301228-071 0 Lab Use 
Team John Boyd \ -;~:r- y-; S& W/6134/284-3307 /228-9231 Major Anions/Br,CI,FI,S04 
Members Robert Lynch 17:W:..,.../"".~.--- 1/ ...... Weston/61341844-4013/250-7090 Major Catlons/Ca,Mg,K,Na 

7 FGWI Filtered in field w/,45 micron filter 

I.! ,., •Pteasellst as separate report 
'illr>c·f::'<-.~ d'fc 1.RelinQuished bv I ~__, Org. ~/-, ~ Date /l,Z!/'iJ }Time II O<r." 4.Rellnquished by Ora. Date Time 

1. Received bv ~ 1 J ~·Cjt ~: c~t Org.C:., 1'1. D11te rt/"t'i'/(J"'J Time i I 6/ ':5 4. Received by Om. Date Time 
2.Rellnaulshed b~ Zi -11"'.1-l-"- VJ.io Org:G'-'f~· Date~1l~Yo"nlme 'd -z:; 0 5.Rellnqulshed by Ore. Date Time 
2. Received bv ( Org. Date Time 5. Recelvllld by Oro. Date Time 
3.Relinauished by Ora. Dale Time G.Relinauished by Ora. Date Time 
3. Received bv Org. Date Time 6. Received by Ora. Date Time I 



) S•mpl• Fin )Summ.ry ) 

8111: DSS Assess GWM ARCOC 606694 Dati: Organic and Inorganic 

t e ~ e 

I I •• 
I § ~ l i 

i :§. !!-... 
i 

I 

i ~ ~ ~ 
M 

1 
r!. 

~ ~ !t! 
"" ~ 

&ample ID 

063016-008 CTF-MW3 J,B J, B UJ, 83 

063016·010 CTF-MW3 J 

063016-015 CTF-MW3 AIIQC UJ, HT AIIQC 
acceptance acceptance , 
criteria were criteria were 1 

met.Nodata will met. No data will 
be qualified. be qualified. 

-----· 

Validated By: A._ /{c_a, ..(_ Date: 10/09/03 
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Analytical Quality Associates, Inc. 

0 
616MaxineNE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: 10/09/03 

TO: File 

FROM: Linda Thai 

Memorandum 

SUBJECT: Inorganic Data Review and Validation- SNL 
DSS Assess GWM 
ARCOC No. 606694 
GEL SDG No. 87087 
Projectffask No. 7222.01.09 

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

S!Uilii!U)' 

- The samples were prepared and analyzed with accepted procedures and specified methods- SW-846 6020 (metals 

-

-ICP-MS), SW-846 9056 (anions), EPA 353.1 (NPN), SW-846 9012A(total cyanide) and SW-846 7470(mercury-
CV AA). Problems were identified with the data package that resulted in the qualification of data. 

ICP-MS- metals 
Cr and Pb were detected in the MB at a value> DL but< RL. Sample 87087-003 was detect, with values 
< SX the blank values and will be qualified "J, B". 
The serial dilution had a RPD > I 0% for Na. Sample 87087-004 bad aNa value> 50X RL and will be 
qualified "J". 

Hg-CVAA 
The CCB had a negative value with an absolute value> DL but< RL. Sample S/087-003 was non-detect 
and will be qualified "UJ, B3". 

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

Holding Times/Preservation 

All Analyses: The samples were analyzed within the prescribed holding time and properly preserved. 

Calibratioa 

All Analyses: The initial and continuing calibration data met QC acceptance criteria. 

All Analyses: All blank acceptance criteria were met except as noted above in the summary section and as follows: 



-

-

-

ICP-MS- metals 
Na and K were detected in the MB and ICB/CCB at values> DL but< RL. Sample 87087-004 was detect 
with values> 5X the blank values and will not be qualified. 
Se was detected in the CCB at a value> DL but < RL. Sample 87087-003 was detect with a value> 5X 
the CCB value and will not be qualified. 

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

AU Analyses: The LCS met QC acceptance criteria. 

Matrix Spike {MS) Aalysis 

AD Analyses: The MS met al1 QC acceptance criteria except as mentioned above in the summary section. 

ICP-MS, Anions and NPN 
It should be noted that the samples used for the MS analysis was of similar matrix from another SNL 
SIXJ. No data will be qualified. 

Replicate Analysis 

All Analyses: The replicate analysis met QC acceptance criteria. 

ICP-MS, Anions and NPN 
It should be noted that the sample used for the replicate analysis was of similar matrix from another 
SNL SDG. No data will be qualified. 

ICP Interference Check Sample (ICS) 

ICP-MS: The ICS met QC acceptance criteria. It should be noted that the ICS-AB was not run at the end of the 
sequence. No data will be qualified as a result. 

All other analyses: No ICS required. 

ICP Serial Dilution 

ICP-MS: The serial dilution met QC acceptance criteria except as mentioned above in the summary section and 
as follows: 

The RPD for Se was> QC acceptance criteria (10%). Sample 87087-003 had a Se value< SOX RL and 
no data will be qualified. 
It should be noted that the sample used for the serial dilution analysis was of similar matrix from 
another SNL SDG. No data will be qualified.. 

All other analyses: No serial dilution required. 

Detection Limits/Dilutiom 

All Analyses: All detection limits were properly reported. The samples were not diluted with the following 
exceptions: 

NPN: Sample 87087-008 was diluted 5X due to high concentrations of analyte present in the samples. 
Anions: Sample 87087-006 was diluted 20X for chloride and sulfate due to high concentrations of these 
analytes present in the sample. 

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



-

-

-

OtherQC 

All Analyses: No field blank, equipment blank or field duplicate was submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified that affect data quality. 

--------------------~~~-·- ---



... 

Analytical Quality Associates, Inc. 

0 
616MaxineNE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 

' . . Email: minteer@aol.com 

DATE: 10/09/03 

TO: File 

FROM: Linda Thai 

Memorandum 

SUBJECT: Organic Data Review and Validation - SNL 
Site: DSS Assess GWM 
ARCOC # 606694 
GEL SDG # 87087 
Project!fask No. 7222.01.09 

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

Summary 

- The samples were prepared and analyzed with approved procedures using method SW-846 8260B (VOC) and 
SW-846 8330 (HE's). Problems were identified with the data package that resulted in the qualification of data. 

-

HE 
Due to a QC problem, the sample was rt>-CXtracted out of its hold time. On1y the re-extracted sample 
results appear on the revised Certificate of Analysis and only the rt>-extracted sample will be validated 
Sample 87087-007 was extracted after its hold time had expired, but within 2X its hold time. The sample 
results were non-detect and will be qualified "UJ, HT". 

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

Holding TilllesiPraervation 

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

voc 
It should be noted that sample 87087-002 was received with tiny bubbles in a113 viaJs. Analysi<> of 
the sample was unaffected and no data will be qualified. 

Calibration 

All Analyses: All initial and continuing calibration acceptance criteria were met with the following exception: 

voc 
The CCV had a o/oD >20% but < 40% with a positive bias for vinyl acetate. The associated sample results 
were non-detect and no data will be qualified. 



-

-

All Analyses: All method blank (MB) and trip blank (TB) acceptance criteria were met. 

Surrogates 

AU Analyses: All surrogate acceptance criteria were met. 

Interaal Standards (ISs) 

VOC: AU internal standard acceptance criteria were met. 

Matrix Spikr!Matrix Spike Duplicate (MS/MSD) AllaJni, 

AU Analyses: All MS/MSD acceptance criteria were met. 

HE 
It should be noted that the sample used for the MS/MSD analysis was of similar matrix from another 
SNL SDG. No data will be qualified as a resuh. 

Laboratory Colltrol Samples (LCS/LCSD) AnalysB 

All Analyses: The LCS acceptance criteria were met. No LCSD was analyzed. The MSIMSD is used to assess the 
precision for the batch. No data will be qualified as a result. 

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

Detection LimiCs/Dilutions 

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

Coofinnatioa Analyses 

VOC: No confirmation analyses required. 

HE: The sample result was non-detect; therefore confirmation data was not required. 

OtherQC 

VOC: A trip blank was submitted on the ARCOC included in this package. 

AU Analyses: No field duplicates, field blanks or equipment blanks were submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



) 
Data Validatio) Summary 

) 

Site/ProjeL1: 0 0 j AJ J C J J ~WtYl ProjectJTask #: 7..Jc1r}. 01.09 #of Samples: 8 Matrix: .11-9 VC.O vJ 

ARJCOC #: bo 4> f, 91i 

Laboratory: 9 k 1.. 

SDG#: &?o8r 

QC Element 

I. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 
----

J - Estimated 
U = Not Detected 
UJ "' Not Detected, Estimated 
R = Unusable 

Laboratory Sample IDs: 8 ?08? - (')o/ _MN - 008 

Analysis 

Organics Inorganics 4t'ltu,·\ .. ) 

Pesticide/ HPLC GFAA/ CVAA RAD Other 
voc svoc 

PCB (Jill) 
ICP/AES 

AA (H$1;) 
CN 

.~ 

../ NPr ·V'ftlf v Nil v v Nit" ./ 

v \ / v' v' 
1- i 

~,/ \ v Cl./3 U.f; 83 

t/ \ ~I v v I 

\ ' l " v v v ' 
I ' I 

\ 
I 

v v I 

! 

1./ \ v 11/.A 

l/ f\ 
t/ \ 

\ v 
' 

v 
' 

'6 1'14- Nq 1'111 /VI't 
·- -·-·- ----~---·- I.-. ---- -- -1......-..-

Check (V) = Acceptable 
Shaded Cells - Not Applicable (also "NA") 
NP = Not Provided 
Other: Reviewed By: li/ ~ Date: /0 · 0 9 . ___ Q.;j__ 

B-12 

hI •I' 

.:..- ;· 



) ) , 
Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project: 0 JJ (( IAJ(Y) ARJCOC #: r;; 0'- r, 9.y # ofSamplcs: c) ·- ..... Matrix: (Jf..:.f-'-"ve.c>=.::.vJ"---------

Laboratory: fr~ A SDG #: 8 ?0 B 7- Laboratory Sample IDs: ......8_2g B.!:. - 001 __,¥~_-_:O=bol~------

Methods: u c.J 8/f t, 8c). 0 0 t3 Batch #s: r) ":} 11 S I { -
Callb. Callb. CCV T Min. RF RSDI %0 Method LCS MS Field Equip. Trip 

IS CAS# Name c Intercept Rz LCS LCSD MS MSO Dup. 
L RF <20%/ Blks RPO RPO RPD Blanks Blanks 

>.OS 0.99 
20% 

I 71-55-6 1 I !-trichloroethane 0.10 / ,/ \/ / / / / / / 
2 79-34-5 I I 2 2·!etrachloroethane 0.30 IT 
2 79-0U-~ 1.1.2-trichlon'C!h.1n~ 0.10 I II 
l 75-34-3 1 1-d\tbloroc:tllan 0.10 I \. 
I 7S-35-4 1 1-dltbloroetlleoe 0.20 \ I 
I 107-06-2 l.l-dkhlotwthautf. 0.10 \ I 
I 54().. 59~ 1 .l·dlebloroetbelle( total) 0.01 I I 
I 78-87-5 1.2-dkhlorooroDIIJK /0.01 1 _\ 
1 78-93-.\ 2-butallone (r.IIK) (IO:tblk) v 0.01 \ I 
1 110-75-8 2-chll)fO~tll,·l ,·in,·l dh~r l I 
2 5'>1-78-6 2-heX31l0111! 1 IIIBK) /O.ol I \ 
2 !08-10-1 +ru<thd-~-pent.""""' t ld!BK 1 010 \ \ 
I 67-64·1 acetone:() Oxblk\ O.o! ,/ ,/ v' \ 1 
1 71-43-2 benz me 0.50 r 
I 75-27-4 bromodichloromethane 0.20 I 
-' 7S-2S-2 brotn<.1tl>nu 0.10 I 
I 74-83-9 bromo methane 0.10 I I 
1 75-15-Q c:u-\lt)n dillu!iid~ 0.10 l I 

I $6-23-5 carboa tetracblorlde 0.10 j 
2 108-90-7 c:lllorobeDUDe 0.50 II I 
I 75~0-.' o:hloroo:thnn' 0.01 II I 
I 6Ui6-3 dtloroform 0.20 \ \ 
I 74·87·3 chloromethane 0.10 T \ 
I 10061-01-5 cis- I 3-dichloropropene 0.20 I I 
2 124-48-1 dibromochloromethane 0.10 \ \ 
2 100-41-4 .:tlwlbenze~ 0.10 I _l 
I 75~9-2 methylene cltloride (!Oxblk) 0.01 \/ \/ v' I I 
2 100-42-5 !styrene 0.30 I \ 
2 127-18-4 tdnchlorodh~ne 0.20 I _l 
2 108-38-3 toluene( !Oxblk) 0.40 \ I 
2 10061-02-6 trans-! 3-dichloroprooene 0.10 I I 
I 79~1-6 tritblorottlltne 0.30 I \ 
I 7~-01-4 ,1n,·l chlorldt' 0.10 \ 
2 1330-20..7 xvieiieS(total) OJO I 

:.u - ! . .., - /);O ... Ia-t"J~ II 
·fi'IJ)u I .J - /)J CA.H1,..,... lO~u:l 

'I ~ ~ ~KCt~J ~ 

Reviewed By: !{/~ - -L. - - '-
Date: 10 · 09. o,J 

- ooal (r8) At! .3 Vlr;J.J ...<~ !i~ 6kb6 lr:.J 

~// NJ/- J... CJ 1'-efl o Nc.P.-
mJjrrJ.JO 

CW ~ ACJ v~ /v'<=-e.JS 



) ) ) 

Volatile Organics Page 2 of2 

Site/Project: __ _ AR!COC#: 6 0(, "<i'li 
Bm~#s: ---------------------------------------------------

Laboratory: ___ _ SDG#: #of Samples:------------ Matrix: 

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

Sample SMC 1 SMC2 SMC3 

---------- /N U(._; I fJeJ"? 

~ 
t--......... 

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

------t--- ---~ 

IS I: Fluorobenzene 
lS 2: Ch!orobenzene-d5 
IS 3: 1 ,4-Dichlorobenzene-d4 

-

IS 1 IS 1 IS2 IS2 IS 3 IS 3 
area RT area RT area RT I 

!-----, 
~- I 

-----~ 
----------t-----

-----r--. I 
Comments: 

B-19 
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High Explosives (SW 846 Method 8330) 
Site/Project: DJ .J t W IY) ARJCOC #: {p 0 Go ~ 9 "'! Laboratory Sample IDs: 8 70 8 r - 0 6 r 
Laboratory: 8 Laboratory Report#: 8 70 8 7-

Methods: .S t.J 8 &' (, 8 3 3 o .;r---- --- - --------------

#of Samples: Matrix: -----'4"""'--"t-9'-'=u~eo:o.Ll.w""'---------- Batch #s: ..H"'Y" S"Ool. 

, Curve CCV Method LCS MS Field. Equip. Field 
CAS# NAME I Intercept R2 %0 Blanks LCS LCSD RPD MS MSD RPD Dup. Blanks Blanks 

L .99 20% u 20% I 20% RPD u u 
2691-41..() HMX / .,;r _p?f[ v v' v v v I\ v \./ v :\ 
121-82-4 RDX i 
99-35-4 I ,3,5-Trinitrobenzene 
99-65-0 I 3-dinitrobenzene 
98-95-3 Nitrobenzene 
479-45-8 Tetryl 
118-96-7 2,4,6-trinitrotoluene 

35572-78-2 2-arnino-4,6-
dinitrotoluene 

19406-51-0 4-arnino-2,6-
dinitrotoluene 

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

Sample SMC%REC SMCRT Sample SMC%REC 

//V oe. ;- v:._.t.-r .-
1--- --

Confirmation 

Sample CAS# RPD> 25% Sample CAS# 

,Y.4 <./1 /VZ) 

Solids-to-aqueous eonversio1: 

SMC RT 

RPD> 25% 

\ \ 
\ \ 
l 
\ 
1 
\ 

\ 
1\ 

\ 
\ 
\ 
\ 
l 
\ 

Comments: .Ja. <>"ev<.. ""/oJ.B 
?17T .r),'flv-ly 

u /CA-r 1'€-f (.(f!J ~ ~ 
~0 N<...d....- ,. ~ 
de.. ~d. 

1\ 
\ 

\ 
\\ 

\ 
l"l 

\ 
\ 

\ 
\ 

\ 

q~, >< T oULL< . 7/11 
<::o"2l(HF IJUJ;fiT"' 

ee. ~.fl.; lo ~ 
UNj;N>J reo"-'~ lo 

'f. 0 0 

No!<..: ()r.ly ~ 

VoJ,-~. 

re. -cx!Yaud__ o{_g,Jo__ ~ ~) 

8697._5 ffJJ//YlJI) J,-yA JQy ~ //"tuo /ooJ 
mg I kg= )lg I g : [()lg I g) x (sample mass {g) I sample vol. { ml}) x (I 000 ml/1 lite~] I Dilution "Wefor 
II 
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l 

Site/Project: Q (J Q W rr) AR/COC#: 60(;>(o 91-j 

Laboratory: ctJ.c-A SOG#: 8 ?a g T 
Methods: dt.\ BH~ hWQ • <.fWB"tb 

) 

-- ----r. --· -- ··--9·---· ~ 

CAS#/ 
~/1.. 

Analyte Mctllod TAL ICV CCV ICB CCB 
~3 -~ 

Bluks 

7429-90-S AI 
7~-39-JBa v v V' v v ./ 
7440-41-7 Be 
7+10-U-9 ('d ./ V' v v v v 
7440-70-2Ca / v v v' ,/ 
7.....,_,7-3 ('r ./ v i/ v .,_/ · oo.MJS 
7440-48-4 Co 
7440-50-8 Cu 
7439-89.() Fe 
7439-95-4 Mg " v v v v v 
7439-96-5 Mn 
7440~2~Ni 

7440-09-7 1<. v v v • OIBIJ ·0~(,3 • Ol.9l_ :L 
7+10-22-IAI! v v / / v / 
7440-23-5 Na ..; / _1L_ _u' oJJ/.11 ·o.H9.1'. 
7440.()2-2 v 
7440-66-6 Zn 

7.09-92-l Pb v v \/ / v •000061. 
77111-49-l St v v -~ ../ '.JJOJll. \("'_ 
7+10-38-2 .~ v ./'' '\./" ..JL ~ 
7440-36..0 Sb 
7440-28-0 Tl 

7.U9-<Ji-6 Hg v v v \/ -f1(JOtJ7 .; 
-' 

CyanideCN 

LCS 

v 
/ 
/ 
L 

./ 

lL' 
/ 
L 

,/ 
./ 
~ 

v 

"7))/7-0A 

LCSD 

IYPr 

1\ 
\ 
\ 
\ 
\ 
-~ 
\ 
\ 
\ 
\ 

(,}~ ) 
Inorganic Metals ~cf'"' v> 

Laboratory Sample IDs: .¢t. 7o 8 7 - 00..? ~ f/ OON (CA/waJ orJfr) 

) 

-----------·---· ------

--.. -· ...... _, -.~ .. ":";. - ··- - ·-· 

QC Element 

LCSD MSD Rep. lCS 
Serial ~'Field ~~quip. t-\~l:<'leld -.511 

MS MSD Dilu- Dup. 
RPD RPD RPD AB 

tlon RPD 
Bl .. ks Blanks .s 

IV..,. IMii'!.S IC13&8J. 3 
1/ / v / 

\ 
.,/ \ IYit v M 
f(R \ / / / 
v \ /(It v /'_ • OOJ~ 15 lrr l..t:X M_ 

\ I 

\ 
\ 

IVA \ v v' \/ 
\ 
\ . 

./ / v / , M.JS t:. fU?/. '7 .rx 
\{ /I'~ v' ff8 

l\ Nf:t J, tL v !JJ/ 0-JJ..95 Na o.o,S'Ir :;>S)L I 

\ \ I;.J . .;J 

\ \ 
\ \ I 

.1 v \ NIJ v IYII · OfJOJJ3 ~~ iSX J/S! 
\ v \ /Yit -/ I.J.7/7'f 'ooss 7~ Noa-1 
\ / \ /YIJ v rr1f 
\ \ I 

\ \ i 

\ \ 
\v /'(ff I fVU I 

.... 1'1Ul.l??l 
·- '-----!.___ ___ L__- L__ ---- :._____ _________ ----- ~ - --

___ I 

Note•: Shaded rows are RCRA metals. Sollda-to-•queous coaversioo: mg I kg= ~gIg : {(~gIg) "(sample mass {g) I sample vol. 1 ml}) x ( 1000 mill liter)}/ Dilution Factor = )li II 

Comments: 

Reviewed By: tx./~ Date: IO·QQ o3 
i. rol< RJ-.. Noy. 

I( f' 
J 

j JD 1f S' Se. 

..f D "It- 4t. IY o.-
!)_;p !nJ JO 87o8t.. <J f'f).. (j {) y 
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) 
General Ctn:t~Jstry ) 

SiteJProject: D J j ~ W IY) ARJCOC #: &. 0 {, G 9JX 
-----~~~----------

Laboratory Sample m~: 8 7o B 7 - Oo.J "7'/.ru - 00 -:r 
Laboratory: <; k).. SDG #: ---~8_7'-0:::::.....Jolf.._r_.__ ______ _ 

Methods: Jl.V 8H(, 9ol~ 8 ·> ,s t..)i?H0 9o.U. j .f:PA d5;). / 

# of Samples: .J Matrix: ____ _.c.._Ft'-19'-"U"-'(.()Uo..:loo<"'-~ ------------ Batch#s: o271f71fo ) <d,-=}Jj..S.!J-8 j ol.Y"f8 -=?3 

QC Element 
('.AS# .\11111,1t Serial Field ' T Method LCSO MSD Rep. ICS Equip. Field CCV ICB C:CB LCS LCSD MS MSD Dllu. Dup. A ICV Blaakl RPD RPD RPD AB Blaakl Blaab I. tlon RPD 

IOfU 

/ Guwvce 
v v v v / / .-/ N4 Nl't 

1'(11 
IV" 

Brn M.Jcfl!... v v v v v' v / 1\ v 1\ v' I\ 
'\ 

\ \ \ I 

/ v I PuoNdt ../ ../ v v V' v v f\ 
\ \ \ 

Wof"'jdf.. v v v v v / v 1\ v' v 
1\ I\ 

/ \ \ v \ ~t.Jf'~ v' 
./ v v v v' v 

!\ 

f\Pr{ v \/ v' v v / ../ \ v./ \ y v' \ -·· --· .. I- ~ ----
Comments: - o O<o oJOX 0. JO~ 

- ooe ,f"l( NPtY 

Anlof'!J 8to8f.o /Jup ;PJ .jiYA .SOGt v' 

IYPrY 8t;.89o Ovp !PJ .Srv;.., .s;o 1...; . V Reviewed By: ;:{/~ Date: 10 · 09.03 

B-16 



) ) , 
Contract Verification Review (CVR) 

~jut~ _Co~lll~M~-------------- Project Name DSS Assess GWM Case No. 7222_01.09 

AR/COC No. _606;.;.;:..;6::.::.94...:,__ _____ _ Analytia~l Lab _GE...;;,;I. _______________ _ SD6No._8~~~7 ________________ ___ 

In the tables below, mark any information that is missing or incorrect and give Cll1 explanation. 

-·- . -·--· ---- - -- ------· ~- - --- ·--.---- ._. ·- -- -·· -···-· ···-··-·· 
Line Co__!11Piete? Resolved? 
No. Item Yes No If no, explain Yes No 

1.1 All itetns on COC complete - data entry c:l&rk Initialed and dated X 
1.2 Container type(s) correct for analyses requuted X 
1.3 Sample voluiM ~e for # and types of anab'Jes requested X 
1.4 Praerwrtive correct for analysu d X 
1.!5 Custody records continuous and cornpl&te X 
1.6 Lab sample NJmber(s) provided and SNI. sample number(s) cross referenced ond X 

correct 

1.7 Dote satn~~ld received X 
1.8 Condition upon receipt information provided X 

·- . ... - ··- - . ~--- . -· . 
Line Come Jete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Dato reviewed, tionature X 
2.2 Method rcfuenca numbu{s) compl&te ond correct X 
2.3 QC analysis and acceptance limits provided (MB,I.CS. Replia~te) X 
2.4 Matrix sPike/matrix spike duplicate dclto provided (If requested) X 
2.!5 Detection limits Drovided; PQl and MI:>L (or IOL), MbA and I.e X 
2.6 QC batch !'U11bers provided X 
2.7 Dilution factors PI'OYided and all dilution levels reoorted X 
2.8 Doto reJ)Of'tcd ln appropriate units and using correct significant figures X 
2.9 Radioch&rnlstry GI'ICllysif uncertainty (2 sigma error) and tracer recovery (If NIA 

CIIJPiic:able) 
2.10 Namltiv. DI'OVic:Jed X 
2.11 TAT met X 
2.12 Hold tiiMI met X HPI.C re-extroction run out of holdinq time 
Z.l3 ContractuGI qualifiers provided X 
U4 All ~It and TIC (if ~~cO data provldec:f X 

- -~~ - ....__ 

ARCOC: 606694 



) ) ) 
Contract Veriflcction Review (Conti~~~Jed) 

-·- ..,_,_ ~··•r ......... ...,...,,_,, 

Item Yes No If no, Sample ID No./Fraction(s} and Analysis 

3.1 Are reporting units appropriate for the 11\Gtrix and meet contract specified or project-specific X 
requirements? Inorganies ond metals reported as ppm (mg/liter or rng/kg)? Tritium reported 
in pic:ocurles per liter with percent moisture for soil samples? Units consistent ~tween QC 
~les and satn2_le dcrta 

3.2 Quantltatlon limit met for all samples X 

3.3A~ X 
a) Labor~!~ control ta~~U~Ics · reported Qlld met for all samples 
b) Surrogate dota reported and met for all organic samples analyzed by o. gat ckromatogropky X 

technique 

c) Motrix spike recovery data reported and met X 

3.4 Precision X 
a} Replicate sample precision reported and met for all Inorganic and radiochemistry samples 
b) Matrix spike duplitdte RPD data reported and met for all organic samples X HPLC RPD failed for 4-Arnino-2,6-Dintrotoluene In origiMI 

extraction and passed In re~ion 
I 

3.~ Blank data X ChromiUtn A Lead detected In Metcsls method blank: Potalslum & 1 

a) Method or rtagent blank data reported and met for all samples Sodium detected in Major Cottons method blank I 

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

3.6 Controetual qualifier$ provided: • J"- estimated quantity; "BM-analyte found In method blank X 
I 

above the MDL for organic or above the PQl. for inorganic: ·u•- analytc undetected (results are 
below the Mbl., IDL, or MDA (radtochemlc:al)); "H"-analysts done beyond the holding time 

3.7 Narrative addresses planchet flaming for gross alpha/beta N/A 

3.8 Narrative Included, correct, Gild complete X 

3.9 Second column confirmation data provided for ~Mthods 8330 (high explosives) and 8082 X Missing for HPLC (LCS, MS, MSD) 

(pesticldes/PCS.) 

·-

ARCOC: 606694 



) ) 
Contract Verifl~lon Review (Continued) 

4.0 Cclibrotion and Validation t>oCU~Mntatlon 
Item Yes No Comments 

4.1 6C/MS (8260, 8270, etc.) 

a) 12-hour tunc check provided X 

b) Initial calibration provided X 

c) Corltinulng calibration provided X 

d) Internal standard perior'I'MI'ICe data provided X 

I 

e) InftNnent run logs provided X 

4.2 6CIHPt.C (8330 and 8010 and 8082) 
I 

a) Initial calibration provid8d X I 
I 

: 
b) Continuing calibrotion provided X I 

c) InstNment run log~ provided X I 

I 
4.3 IllorgMic. (lnetalf) 

j 
a) Initial calibration provid8d X 

i 
b) Contii'Mng calibrotlon provided X 

c) ICP Interference check :~ample datcl providecl X 

d) ICP serial dilution providecl X 
I 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided X 

ARCOC: 606694 



) ) l 

Contract Verification Review {Concluded) 

!5.0 Problem Resolution 
_......,.,..,.,.... __ •••- r•••-··~ ••• '''"" ·----rv-• __ , ....... II_Z.~~-' ''""""'''""''• I""'' -·••-• .,...,,,..,,~,-·-·-·--••·-·-.. 

Scwnpk&lfi'GCtion No. Anolysis Probl8lN/Coi'III'MIIts/Resolutions 

063016-015 HPLC Reported two s&ts of data on COA (page 28); Miss~ second column confii'!Mtlon tor LCS, M5, MSD; 

- -. --- --·~-

.. Missing ~IDs In Norro.tlve Semple ~nal~l! section f01" QC~Z()()488298 & QC12.00488299 

8 Were daflcierlclu unresolved? No 

G Based on the review, this data poeka9e is eornr>lete. Ye.s 

If no, provide; nonconfoM~W~Ce report ol' eot'Nefion request number 6906 and data correetlon I'CqUd't ~submitted 09fZ3103 

Aew.wed by: ( ! k>-:== Data: 09/2310:2 Closed by: (}. ~ t>ate: 0 C, d S'- \) $ 

ARCOC; 606694 



RECORDS CENTER CODE: ER -------------------
SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: -=DSS~_.:-G::;,:W;..;.:M::.:.-------
SNL TASKLEADER: ..;;;Co~l;;.;;lin.;;;;s;...._ ______ _ 

SMO PROJECT LEAD: Herrera 

ARCOC 

506914 

LAB 
GEL 

--------------------
LASlO 

103007 

PREUMDATE 

PROJECTITASK: _722..;...;....2-.0;....1.;.,;...09.-_ ____ _ 

ORGIMS/CFO#: 613411089/CF022..Q4 

SAMPLE SHIP DATE: ...:.1~213.;;;./2;;:.;0:o.=0.;:,.3 ____ _ 

EDO 
ON Cust RC 

FINAL DATE EDD Q CD CD 

1/6/2004 

DATA PACKAGE TAT:I I RUSH I NORMAL 
CORRECTIONS REQUESTED BY/DATE: 1 . \ k. y rc vc; .... C\· ld--<3\1 

PROBLEM #/DATE CORRECTION RECEIVEO:l J ~ '1-f () \.l. ' l '- Oi· \d-. Qt...\ 

CVR COMPlETED BY/DATE: L \.~V\"'c.v-V'- ("'-!- ld-. Q'-) 

FINAL TRANSMITTED TOIDATE: 'I. Ic....c r:...\ CV\ 01- ld--u'-\ 
SENT TO VALIDATION BY/DATE: ,I Cor.n Ol ll.f rhe.J 

REVISIONS REQUESTEO!R£VIStONS RECEIVED (DATE): I I I I 
VAUOATION COMPLETED BY/DATE: ~ IJ.). ·Ji~t-'ll 

COPY TO WM BY/DATE:: 

CD REQUESlEO BY/DATE <r. r.n.'W"l olil~ tw 
CO RECEI\IEO BYIOA.TE ;r: Ct::~•J:::::a hJ b \ \ol-{ 

TO ERDMS OR RECORDS CEftfTER BY/DATE: ·S.L£>n...,...,_ o.). It ~I c'l 

COMMENTS: 



CONTRACT LABORATORY 
lnternall3b ANAL YSJS REQUEST AND CHAIN OF CUSTODY Page 1 of 1 

"'_ ~ CO<. 4,;- .. ( ..... ' ..... I 606914 :· ... 
OP.fll ~-ln.fMall Stop: 6·13::!1MSi039 Date Samples Shipped: { '/ - 3 ... 0 1 Project/T8sk No. msem .Qjt D WaE:te Charactcri:~:atlon 

=roJec:tlTask MM~oer· Sue Colrms CorrlorrvY!lyllill 1'-io. ''1 q (., {_ ;:}, SMO Aullloriz!ltlnn: /.?'~ ~•·"''L r_;V,..,~w -Send pr~;~Jiminary/copy report to: 

Project Name: DSS r:JW Lab Cont.oot: Edie KenU8D3·55G•0171 Contract #:,£0 21871 
····-

r< ecc rd Cent&: C ou <J; ER Lab Usstination: GEL I . Rlll&a!\M by COC No.: 
Logbaol< Ref. r~o.: r2R 069 ;;Mo ContactJPhooo· Pam Puissont/505-284-3185 

~~n:r J.t:r~n.; (? lLi).J~')t Q Validation Requlrtirl 

SeN icc Ordo; No. cr 022-o~ Send Heport lc SMO: l..orraina Herrera/505-284-.:J 100 Bil11o.san11a National L£1)s (Ac.c.:"JIJI'l!A P~~:.ll:") 

Location Tecl1 Area P.O. B~oUi'l!l:l MS 111h4 

Build In!;! ROOJll Refercnco LOV(available at SMO) Alh"q'.'<'r~lle, Ni\Hi71B5·01-54 /tJ3CIO: 
El': .Sample 10 or Purnr f.R Site oatemme(hr) Sample Container Prc;,erv- Collection Sample Parameter & Method Lal> S<~roll-'lt~ 

S:o.m()le No.-Ftac\1on l:>ample Loc~\ion Do\ail Depth (ft) No. Co"ooat! M<Jtlt>i Type Vollm'Je a\ive Method TypEt Requested iD 

~~ 063b21J-U01 CTF-MW3 350 149 '!2-03-0-3/0931 GW G 3x,1Uml HCL G SA voc (8260) ()Of 

~ OG3G29-008 CTF-M\1\13 350 140 12-03-03/0933 GW p GQOml HNO.'l G SA RCRA Me~!~.f6020) 003 -. 
.. 

, ,r' 063529-010 CTF-MW3 350 14~ 12-03-03/0935 FGW p 500ml HN03 G SA Major Cations (6020) filtered /~3 t71 ~· CJ(..) I 
~~ 06:J529·012 CTF-MW3 350 148 12-03-03/0937 GW p 500ml NaOH G SA Total Cyanide {~012AL ......... 01!14 ., 

I .: 063529-013 CTrMW3 330 149 12-0a-o3t0939 GW p 500ml 4C G Sl\ Mojor Anions (SW846/9056) t!JO~-; 
~ 

06352~15 CTF-MW3 350 H9 1.2-03 .. 03/0041 GW AG 4x1L 4C G SA Hioh F~pkl~iVf;lS (8330) Ot?h " ---·-, 
063529-016 CTF-MW3 350 149 12-03-03/094? GW p 250m I H2S04 G SA NPN (SW846/0056) 6t:l+ ~~J 

" 
"I 063530·001 OSS-TBu I'! A NA 12-(J~tlil/0931 0\W G 3x40ffll HCL G TB voc (8200) {) IJ ;2 .. 

-~-

--..... ~ .. : 
RMMA UYes l..,.No Ref. No. Samp\0 \ra\:.k\ng Smcl.Y.le S~ial ln~trur-t\ons/QC Raquiri!I'OOI)t$ Abnormal I 
Sample Dlspo~t I .. l Rerum tu Cll!:!lll l"] l)tsposal by lab !Jate Entered(mm/dd/yl') .I ;;L f t I {J -:.:l!.. EDD 0Yes 0No Conditions on -Turnaround Time _!_. J 7 Day L J lS Day [.;] 30 _!l~y Entered by: ~· Level 0 Package G Yes DNo Receipt 
Re111m Samples By: Q. Nogotiatoo TAT QG inits. YLl-· "Send roporlto: 

Naml) ,, Signa.\ure \nil 00f11):l<my!OrganizationJPhoni'IICel\ular Tim Jad!lsoniOfll e1S'31MS '\Q8715D5-2M-2547 

Sample Atrler.J S:ln!lll~nes ~ ,, ~5c75:1!: . l~l.Y \llj~~ton/6134/844-5130/226·071 0 Lab Use / /'h<r. J.'t~ ~~-
Team .)oh n R0yd . ri}~. ~~~--- ..-L S& W/61341284-3307/220·9231 Major AniUil>iiBr,CI,Fl,S04 ·.t.... 1 

Members IMIIIam J Gibs011 ~:-\:/( ,:t-1 '!·;~/. (: .·' .riffJfl Weston/613-1/204·5232 M~jt:Jr C~tiof1l\I\.:J,M[J, K, N!'\ 
. , 1 (/ i- y 'FGWI FillArF>ill~ 111?1\l Wl.45 miCJ"Ot'l filter 

... ,,, 

.d. 'PIIl:!!:t;, liSt tlS S<&/XJfilte (~port. 

1.Reltnqu!shed lJy -;.'{,-/,! :. ,,, · ·' 'l;.[ l(l ()rg.'~j.'t.'i( Date/,[ -z; '.) tJ~· Time/{) .1..-~ 4.Relinqui51led lJy Org Dar~ Time 

1. Received by_. .. ·:::JJ1{~, 'L.t· f':..,.;_' ,..-,;.~ Org.fd.i l...'!.!lle J1.··~~()JTime 1 ;CJ 'J (.:7 
- .,_, ___ 

4. Received by or~:~. lAllll Time 

2.Re.'it1c.wbhcct by.· ·fJZ "'{-;\.'h .... ~~·!!...A 0~ .'(_ 1 "'( ·~ D~\e j 7 :"'~{ ,..., 3_~ime"' J ·~ 0£') 5 F'.el\nq\.l\:~hctl b-y· Or~. Da\e Time 

~. keceived b}'. ·-v .,, ' " "' Org." D~lP. • Time t>· ~~ceived by Org. Date Tome 1-r .. --
3.Rellnquished ~y Org. Date TinlP. 6.Rellnqul~hed by Org . Dole Time .... ...... 
3. R81'.P.IVF111 toy Org. Date TiiTlB 6. RHCP.IVP.(1 hy Org. IJ:~te Time 

~ .. ~. -- ····-·-



Sample Findings Summary Page 1/1 

Site: DSS-GWM ARfCOC: 606914 Data Type: Organic, Inorganic, & G. Chern 

...... ....... 
'i3' E E i?::' 

.! ·~ 
::I :J l2 'Qi' 

f ·e .-... ·a o:-2 !! ~ <? E 'iii E 
E ~ ...... ;;:1 f.) G) 6 I: 

~ .,. ·- - fi r;-~ 11,1 N 0 ~ N • a;. t2-:Iii! co ~6 0 ~ ('} q Ol (II t ..... ~no 0 I Q,l 

0 "'-" 0 c c ~ 
Q 

~ - v Qi ,... ;! C) 

Kl63529-008 CTF-MW3 J, B J, A2 J, 8,83 
0635.29-010 CTF-MW3 J 
063529-012 CTF-MW3 J,B3 

VOC, HE analyses met QC ac~ptance criteria. No data will be qualified. 

Validated By: 1::::.c.:.. ~d;.;;t .. Date: 02/17104 



.!i..na'· ~=,.'='1 Qu?\'tv As~"" c~"ll+-c.-- ln.r Hi' ry~h.ul ·c,..~ ; ... 1 .... v l~._._;:,, .l.!i~: 

616 Maxine :KE 
Albuquerque, NM 87123 

~ .. 'dj) !-'hone: 505-299-5201 
~\ Fax: 505-299-6744 
';> .. ·.,;; Email: minteer@aol.com 

MEMORANDUM 

DATE: February 17, 2004 

TO: File 

FROM: Kevin Lambert 

SUBJECT: Inorganic .Data Review and Validation- SNL 
Site: DSS-GWM 
ARlCOC: 606914 
SDG: 103007, 103009 
Laboratory: GEl. 
Project/Task: 7222.01.09 

See the atta-ched Data Validation W or.ks~ts far supporting documentation on the data review and 
validation. Data are evaluated using SNL/NM ER Project AOP 00-03 Rev L 

Summary 

The samples were prepared and anatyzed Vli.th accepted proocdurcs using metOOd EPA6020 (ICP-MS 
metals}, EPA7470A (CVAA mercury), EPA9056 (Bromide, Fluoride, Chloride, and Sulfate by Ion 
Chromatography)~ EPA353.1 (Nitrate/Nitrite), and EPA9012A (Total Cyanide). Pmblem.."> were identified 
with Lhe data package that result in the qualification of data. 

1. ICP-MS metals.: 
Tlre following target analytes were detected t': DL) in one or more of the blanks (ICE, CCB: and MB). 
The a."l!>ociated. sampl~ results are qualified as noted below. 

103007-003 As was< 5x the MB and will be qualified ".I, R." 
Cr was< 5x the CCB/MB and will be qualified '"J, B, BJ."' 

The MS percentrecovecy(%R) furCd {128%) was> the upper QC acceptance limit(125%). The 
associated sample result was a detect and will be qualified "J, A2." 

The serial dilution reJative percent diffcrence (RPD) for Ca (20%) was> 10%. The associated 
sample result was a detect > 50x the R I. and will be qualified "J. ·• 

2. Total Cyanide: 
Th.e target analyte was detected(~ Dl .) in one or more of the blanks (rCR, CCB, and MB). The associated 
sample results arc qualified as noted below. The a:ssuciated sample result is q_ualified as noted below. 

103007-004 Total cyanide was < 5x the ICB and ~ill be qualified ••1, B3 .... 

Data arc 21.cceptable and reported QC measures appear to be adeqllilte. The following sections discuss the 
data review and validation. 



Holding Times/Presen•ation 

The samples were analyzed v.'ithin the prCS(..'Tibcd holding 1imes and properly preserved for the applicable 
analyses. 

Calibration 

The initiaL and oontinuing calibration data met QC aoceptance criteria for the applicable analyses. 

Blanks 

No target .analytcs were detoctoo in the blanks for the applicable analyses except as noted above in the 
swnmary section and as follows. 

ICP-MS metals: 
K was. detected (2:: DL) in one or more oflhe blanks (ICB, CCB, 1\ID). However, the associated 
sample result was a detect> 5x the blank concentration; no data will be qualified as a result. 

Labo:ratory Control Sample {LCS) 

The LCS met QC ae(-eptance criteria exc-ept as follows. 

All analyses: 
It should be noted that no laboratory control sample duplicate (LCSD) was provided with the 
SDG. No data will be qualified as a res.ult. Laboratory precision was assessed u~ing1he 
replicate. 

Matrix Spilre (MS) 

The :MS met QC acceptance criteria except as nated aoove in the summary section and as follows. 

IC_P-MS metals: 
It should be noted the MS was run on a sample of similar matrix from another SNI. SDG and met 
QC acceptilnce criteria. No data will be qualified as a result. ALso, it should be noted that the MS 
%R limits do ool apply for target anal}ies with sample concentrations> 4x the spike 
corwentrations (see Data VaJidation Worksheets). 1\-o data wiU be qualified .a.'> a result 

Im1 Chromatography GC). Nitrate/Nitrite, anc,l TotaJ Cvanide: 
rt should be noted the MS was run on a sampl~ of similar matrix from another SNL SDG and met 
QC acceptance criteria. No data will be qualified as a result. 

Replicate 

The replicate met QC acceptance criteria except a_.;; follows. 

Jon Chromatography QC)_, ~itrate/Nitrite, and Total Cvani~~: 
It should he noted the replicate was run on a sample of similar matrix ftom anolher SNL SOO and 
met QC acceptance criteria. ~o data ·will be qualified as a result. 

ICP Serial Dilotio11 

The seriat dilution met QC acceptance criteria except as noted above in the summary section. 

ICP Interference Check Sample (lCS) 



The ICS data met QC acceptance criteria. 

Dct~etion Limits/Dilutions 

All detection limits were properly reported for the applicable analyses. No dilutions were required except as 
follows. 

ICP-MS metals: 
Sample 103009-001 was diluted 5x for calcium and sodium in order to bring over range concentrations 
into the linear calibration range of the insiiument. 

IC: 
Sample 103007-005 was diluted 50x for chloride and sulfate due to high concentration. 

OtherQC 

No equipment blank (EB), field blank (FB), or field duplicate pair was submitted on the AR/COCs. 

No other specific issues were identified which aifcct dala quality. 



Anaiyt~cal Quality~ Associates, Inc. 
616 Maxine .1\E 
Albuquerque, NM H7123 

... \ff; Phone: 505-299-5201 
~-. Fax: )05-299-6744 

Email: mintecr@aol.~om 

MEI\'IORANDUM 

DATE: February 10. 2004 

TO: File 

FROM: Kevin Lambert 

SUBJECT: Organic Data Review and Validation· SNL 
Site: DSS-GVlM 
AR/COC: 606914 
SDG: 103007, 103009 
Laboratory: GEL 
Project/Task: 7222.01.09 

See the atta-cbcrl Data Valklation 'Vorksheets for supporting documentation on the data review and 
validation. Data are eYaluat-cd using SNL/NM ER Project AOP 00-03 Rev 1. 

Summary 

All satniJles were prepared and analy~d ~ithaccepted procedur~ using method EPA8260A./R (VOC) 
and EPA8330 (HE). All compounds were successfully analyzed No problems were identified with the 
data package that result in the qualification of data. 

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

H~lding Times 

All samples were exrracted and analyzed within the prescribed holding times and propt:rly preserved for 
the applicable analyses_ 

Calibration 

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

Bl.anb 

VOC: 
The calibration response fa1.10r (RF) for trichloroet.henc (0_26) was <the specified minimum RF 
(030). The calibration relative standard deviation (RSD) and CCV %D for1richloroethene met QC 
acceptance criteria. The a~ociated sample results were non-detects (]\Tis) and as a resu1t based on 
profes.~ iooal judgment no data will be qualillcd. 

The CCV %D for acetone (-26%} wa<; > 20% but :S 40%. The associated sample resul'ls vrere NDs. 
and as a result based on professional judgment no data will be qualified. 

1\"o target analytes were detected in the blanks_ 



Internal Standards 

Intcrnal standards data met QC acceptance criteria for applicable analyses. 

Surrogates 

The surrogate recoveries met QC acceptance <:rilcria. 

Laboratory Control Sample (LCS) 

The LCS me-t QC acceptance criteria except as fullom. 

VOCandHE: 
It should be noted that no laboratory control sample duplicate (LCSD) was provided -with the 
SDG. Laboralory precis-ion was assessed using the MSIMSD, which met QC acceptance critma. 
No data will be qualified as a result. 

Matrix Spikr/Matrix Spike Duplicate (MSJMSD) 

The MS/MSD met QC acceptance criteria except as foHows. 

HE: 
The MS/MSD was run on a sample of similar malrix frum another SNL SDG and met QC 
acceptance criteria. Ko data ·will be qualified .as a result. 

Confirmatio-n 

Confirmation analysis was nul required for IIE analysis~ s.ample results were NDs. 

l:>cteetion Limits/Dilutions 

All dt:lt:etion limits were properly report.ed; no dilutions were required. 

OtherQC 

A trip blank (TB) was submitted on the AR!COC. No equipment blank (EB) or fie{d duplicate pair was 
submitted on the AR!COC. 

No other specific is~w:s were identified which affect data quality. 



Data Validation Summary 
Sjt:'Project: /).S;';)·-6 /,f) P1 Pro.iecVi'n.~k #: '7.6,.2 .. 2 .()/, 09 

ARICOC i:: 6t)6 9/ 'f.·-·---~---------
.!Abomtory: GeL 

tt .,r&tmples: -:;s .... M~tx: . ···-=-.CJ.-+~o::::=.;;;::...-..;~.;;;:_,_-.~-----
uboratmy ~<l111ple IDs: /(i .. X/d f- ·r ~6 I .{~ ··· CJ?J J 
_ /03tJtJ 9 ·· ~)() t 

soo C: /12 )()0 E.. I /() $~() 9 .,. -·. 

2. C'.alibrations 

:1. Mctllil4 Rl.anks 

4. MS.IMSD 

S. La'ot>ta\ory Cootro1 Sampks 

6. Replicates 

7. Surrogat::s 

8. Internal iS ton dar~ 

9. TCL Compound Identifica.tioo 

10, ICP Jnterference Cl:~eck Sampk 

11, ICP Serial Diluticn 

1 2. 0 C ll.lTi.er/ Cl\erut c a1 Tracer 
R~;-c:-c.veries 

130 Ot'herQC 

J - E:~timatcd 
U = Not Del.!!CWti 

I / I I ! - I --
"' \ ·v · ./ v J ..~ I , I · ./ 3- ..~ : v' v' 

Vi \I I_,Jiv'IJ;v 
v' i ·II' 

tv/,.4 
;I 

C.l'.ecl:: (•·t) == Accepbble 
~tmdedCdh = NotAppJica.ble (also ''NA") 

llAD I Other 

UJ = Not Detected, E:ltim!Jted 
R "' Onuila.ble 

NP "' N~1: l?r~•l'ided 

Other: Reviewed By: J< 0 ~ l.j -~c!t.-y ;( .~..... :. rr__ .. _ Dnte: ().:1 - J f- ·-tJ..l/ 
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Volatile Organics (SW 846 Method 8260) Page 1 of2 

SitdProject: D5'5 -· 6 A//!1 AJJJCOC #: 0 ()6 Y,l tj. # ofStunple~: ,;1 Matrix: tt.f'"" .. ~~-
LaboratorY:.. G-eL SDG#: @.31/0 r l lt2.f??J()1 LabomtorySampleills: ... /t) 3oo t ~ c/01, ·- ()O ~ 

) 7 Methods: c&'8,.2d,o/3 {~t, /i) . ... ¥,--:·· Datth#s: ...:2tt.T..9.Yt ___ . __ 

,;::~:~~~~!~i,I:.J:., ::,::IL' ~~;:,~i~~~~r '~;: ',\~~~, !~Ill~~~:~~~~~[! ~~):))j~i,i,t,f~! ii.:i~';;.~~~~!li)~l~ J

1
ii!J:'.,fi,i:!;, ,,.· ..... 

ill 71·5S·ei 1,1 1-i:tichloroefiumo V 0.10 /Ill! v' v' V..... II . ../ 7 ~ IF v J 
12 79-34-5 l,f ,Z,2-ta:rachlnm«ll.Me -1 0.30 ;/ -./ 1 ~-- I 
12 ·. t?S'~\~\\\'F l t;ti1.\\f"i'. "" ' .. . ;\ ., . '-'.:.: i'.t', \)'.',li) :' ': \i:'Y ':':'':': ;; '. ': -.{ ', •,;"f:·v .. : ·,. ·:. ',', '':': r\ ! ':i ';!:: ·: ' " • ·c.: :':·:':A"·,··;·· . •:. ;;; ',',;.'. '\'; f 'p n !;':' ·,:: .,., .• : ·::x IY:':i ·.-:·.: :. . ' ' y,•, !'; ·, ,., fin nrn;·,·, .... ;; ·,; .,., "• . .. ·' 
I 7~-34-3 1,1-dk'blclrol!thatl41 ..1 U.W v ,/ \ \ 
l 7~-35--1· lJ-df[blllroeth.eue I ,J O.ZO .... V ./ \ \ [ 
[i;n io7-litMl!!ii 'H~dkbl~ijl_il~e !HH: :: !l:i MP.: :; ;l !• :;;:r:,: '\i"'V .. ·:·:.v!'i: :::: :' """ n i! !! : '' :; i ::'(:;;,:; ::·.·: .. : !Li .dH!! H': tt it: . : :; ,: ;: •U ::: J:•:•:•:< ·. · : .. ~~ !i!!H i: n!: :[ ::t::Ji H::l :;;]: : J 
1 1.%-59-2 w-1..1:-tlli!ltlot•at~then.e I-./ O.ol 7 ~ I l 

~ ,, ~~t31 ;;,:,\:,~.=~~~~~~~- ~~~ ~\~~; ': ''.;~ ~\ \~; ':i ·~~-: ., '. ;':t-1:,,·:,,',', ''::·:,. i :, ~\ :,H\:1,\i ·:·\:!···: · ',':i',;~t .~ ::.,: .. :· '::' \~:' :. ~~~;; _:,:,:,:,:,\:. '. . :,; ~ ',\~{:',',,, ',\\ 'i, r, \\ ',~ :,, • ;: · : __ .i:,.,.::', ~·~ \\ \Hnr::}:l1:q::::::: W:':W:':':\·':':q:::'i, 

~,';; ~~~~1rii!l ~:ffJJ:E:~~!.:.: ~, m~~::. . ·i ',:!::::: :iii~;_+. ·~.;Ji ii .:.~~,--:. !;f!!f'i! i.f: :".,,. :r!~: ~~: :! .: · .: :.i· ~i.·::t!li i ~; ::. ::::::;~:-8ft~::': .. :·;·.: ::, '; !' :: ;:·ri :;:, i!'!~!i! :: !": 
I 67-64·1 AN:h.okre{l~. 1

_./. O.(ll ./ v'_ ~~ .. 
'-'''."'.'.·.l•.•.•.\:,,.,:,;,;; ,.liij:1~-'i!·~: ''·~em:: :::T:::.i, '':'WH uti :ol.: !}JS!J.::.· ::. :: ... '. •::.:.:.:.t.:.::.u.-\i:.\:•.:: ,..,... ''''''1'.'~'.'\v·. . ":: :: •q:: :: P, :,\· '''· \ 'Wi:4'· '·i ·1· ~;,::1 :~·. u~·. ··· ·.;.~: .,., ... 

~!: ;~~;~:: :'i ~~:~:~~~~~it· :l!ii!iii~t ~:~- : .... ::.~:z. : :;'~it :i! !i~ :: ;;~ 'i ,;, ::. : · · :: 'Uu jjj il;; :; \ ,.. :;·;·-;: ::" · ... , :: i: ii :!! : 'H' ;:, .. ,1\' ··" •; •:" :.::: ;.,:;;" ,, , ,. ~;T~: t 
'~! ;;4~:.~~; i' l:;:m~: ;; :: i:.- :· :P ~! ~;:!~: :: ~~~~. ;, · }~!!: i !!~•!: ;;: ;, i• ;j '· L ::::: i! \ :: \! :::, ;. · : •:' ·:.:; :::::: " .. ·' :.n ;,w '!!'tt':! :; \: · ::

1 
::·:, ::":':''·-:-·±-. :-: ::::! :: 

'1 ~6'-2:M ~:ubon tdrm:Jooridc I./ 0.10 / v' \ ___ _ 
!2 1~-:91>-'1 ct00ro~11~~ J 0.50 ./ ./ \ .... 
~::n ~::~~~· '· :: ~;:;"~: , .. :: ::,:: · · : ~q~i~'': · ·· :::::: ·,:: ~: :; if'f~:: ::: 'Y·'· ,,, ::::.. . "1 : ::: n n :r :: 1:': :: j' j: :: j :Y '' ·. d f :: ;1 ::::: !iii\i\lii. :: ::1 : J: ,, :::t::: :: ;, ,: •: · 

~ ?:•.1;87-3 duOfllmcthanc L£ 0.10 - .... · ../ v " ... -l--+-+-1-+--+---+~1,......_+--+--+----t---t 
I 10061·01-~ .:!~·1,3-dicbloropropem: J 0.:20 . 1/ 7 \ 
2 124-4g-l dilirornocllloron)l.thana o/ oJ:o"" ;/ !/ .. .. ~ ...... . 
:l • i ,irui.-41·4':: ~}·Iben~~i::!i,t:: ': ':: ;; ii•') ~ D~!t~ ;: !! !\. ;, , ·:; ·:::·vH' :: ::V ''·"'' ""::: :: ::: , ,: ;: : :: :::• .. : .. . , :, !i.!tlHlX'lUi t" :::::::! ::: ''' ', :, i ,. . ·; :::·:~::·::!! : H P :u;, 
1 75.0~.2 J~c:illYI&lildlh.ll:ld~(lO~blk)'. ,/ 0.01 -./ / V _ I 

I;~ .~:~;~~~.: : ~~~i~~t-M~~~ffi :: .': . ,.: ];~: ~:i~: ' ij ~n~ !! :: :, :;~:iii 'i i'~; ~ . , ;: iillH\Lll !\ ;. :: . ., ·"' ·::::· • ' :' ·J :nH. iHHH :::.: :: ':: i ;;;; ::;,: "" ""' . ; :: .: · -'{' ii lT''"''" . , . , 
2 108-~..J tolume(lO:dllk) Li. 0.40 -/ V I ........... _ ___:HI-+--+----+-----1 
.~ l()06\·Q2-6 \Ia~~lr'-diml<'l\'<lllf<.'(l\'lw I { 0.\0 ... ( -/ \ \ 

; !· :· ;;:~;:;:;'(\ \ .=:::::ldol~' ! ; 1i ii itdiL~' ~:Ig~: j :: :· i!" : 1}~i~~~: .·,· ~;: . " .. ' ' r: '.: (! HH !!. :; :; ·:: •• :;,:: ::::::::::::: ··•: .·1v :flr: ·:: i .::: :: i! ji ,! ::' ;; :: : ::::;:;; :::\:_}.:• J: .. :• i.!lill:illllll.'t l(ifi :: il :: :~ f!-= 1330-20-'I I :.."Vlcue&ftotAl) I { 0.30 ... v' VO: I \ 
lOR-0.5-4 Vi!iyl aO<tate j,/_ --~ .:£... _r.__ ~ " I \. r •. I jlL "JL \I'\ 

;, 

Rmriev;ed Ry: £:.~ .. ?J'b./j· Date: tJ~ ·Jl···t!{ 
Connnet•ts: :Notu: Shaded row1 are RCRA oompuunll~. 
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Volatile Organics Page2 of2 

Site/Project: AR/COC II: 60 6 91 '{ 
Baooh#s: -------------------------------------------------

Laboratory: SDG #: --~-------- # ofSamples: Matrix: ------------------------

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

1: ~:~~~~~ 11.1~~ ,·: ~~~Jlir · .i ~~m1~ !!!!!~~~ ~~~~ ·;u '!!
1

! 
1 IL~, ,i! ~~~~ 

"' I I - r "S[" 
""'~~~ ~ [ [ m ~--~ 

rs: I I M~f 'F": 
!rtef I '""' I I ·1 --~--- ~ 

Ca,~etlio... ""' C11.rfeA i"' ~ 
~ 

""' "J 
SMC 1: Bromofl.uorobenzene IS 1: Fluorobenzenc Comments: 
SMC 2: Dibromofluorometlmne IS 2: Cblorobenzene·d5 

, . :;,s:3,,. 
lli, .·:~~;~ !;i, 

~ 
~ 

IS'3' 
l11h";, 

~ 

SMC 3: Tolu.cnc-d8 IS 3: l,4-Dichlorobenzene-d4 

@ Th ~_R.F f-' ta ":'""-"- L ~ ~J w<-<~ f:-F,· /(~b ,fa v<>;. D ~-0..~ 
~·~ ~~' , -~· ~ ~<.._ft /y /) 1<---_j) "-"" A "-"'-"~__g.,_ 

~ ~~-=:1) NtJ'~ ~.-4< ~/-'-<c.iJ 
2.) 7'/u.t c.c V'»cO --jf; ""'"'-"~ <.<.>-z,-,.. > ?-<'> LJ' ~ t./O,· ~~~ '-UJ.~,_ik A/0 ~~

""'- «.. ~.:1 ~../) ,..~ r~·"'f'-~~._j} ~,...._..::1 "-<' ci.::t. :;:za ~~~ 
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0 ' High Explosives (SW 846 Method 8330) 

.'\it(-!/Pr~~eJ.:t: j)J.J ~ (f tJ/YJ AR/COC II: . &_ t2h fJ lj Laboratory Sample IDs: _.:.c/tJWL.....<j,!..:!' C.w;Jt,).:....L-f_-.::::.dt.:.:::..'J-"'6'-------------
Laboratory: ____ GEL . SDG #: /!) Y!O ?·, (()j:oo'j 

Methods: EP.11!3 50 (Jil:- ) 7 
.... 

# of Samples: Mfllrix: ;'i_,., Batch #s: .;1 r'fg Cl ~~.2.tf':5$d6 

!':1·: i~~~tti, tr::!:t:!~i:" ''~iNn~~! ,· ::, ! ~~~ ~~~ l'~!:~ !' ~~~~,l~ll~rri ! i,ilJ' :~ri ' "~ . f:'iiii ... 

2o9i-4t-o IIMX ~ ·v' T -7 
121-82-4 ·- RDX ../1 

99-35-4 :· 1,3,5-Trinitrobenzene J 
99-65-0 1,3-dinitrobenzene v' 
98-95-3 -.. Niirgbenzene J 
. 4794S-S Tetryl J 
118--96-1 2,4,6-trinitrotoluene I./ 
3.5.572-78-2 .... 2-runmo-4 6-dinitrotoluene 1..1 

' 19406-51·0 w4-am:ino-2,6-<linitrotoluene ..; 
.fl21-14-:2 I~-dinitrotolueue [.,f 

-./ I L_L J ·./ 

' 606-20..2 1 2.,~-dinitroroluene ..! 
8&-'J'l-l 2-nitrotoluen.e "'~ l l \ [\" 
99-99-0 4-nitraroluene " . / i I \ 
99-08-1 3-nitr~luelle ~ _1- ·J/ '\J -...Y ·..V _ \ 
78-ll-5 PEW... \ 

"• J.. 
_\ 
1 

,/ I ./ ,-~ 1\\ I ' I -i ~ 

~ 
-t• ·~ 

_\. 

ir 

\ 

~ 
\. 

\ 
!"_.,_ 

~ 
\. 

\. 
\ 

'\. 
\ ,r. .. -

'S,. 
\ 

~ ;;,~#!~~-1 ~'~~' =~~ij~i'ili ·'• SJ!'i!!#.~' ·! :!~~/l1,'#.ffl~~' : :' ~~~r Comments: 
Q c.·~~ .. -~ ."'Wt.-~-- '!!, ~-..:::~~ 
l'vi-A.:C~.-~:. ~ p_.....~- 1-k..._ ;V L 5· 0 6· 

''~-.~ ... - ..._ l• .. --.._.,. , ...... _ ,..,_..,. ___ .-

Contirmation 

Jllt~~~J;~l -;!~1~rWii 1: t:li,.MR!~l..t.~~~ lj 1 ii 1 l.~~~~~.;: ::.l!:li [i,~~:#, !: :r ltiln~l~l~~ :, 

Sol1d1-to -rtquemw CORveniA>n: 
~/k,g"" iJ!l: / g;[(ll&/ E) x (liiWJPW masG {g} i ~Mllflle \'!II, (ml}) x (!000 m1' lliWI")J I illllltioo Fader~ J-Ig/ I Reviewed By: ~.1-f;_, /{)::{_..__1£A..I- D~l<:: 02 ··/ 1--i:H/ 
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Inorganic Metals 

Site/PrOject: Q$·S. G-WJn AR!COC II: 6tJ6 9/ £/ , .. -- Lnborato.ry Sample ID01: /t) ,3!'-P r -LJ() ~~ 
( .aborlltary: (it? l. SOO #: !p..~}t.){) 7 . 10::~£~1 / t/ 3()(l,.<j. -:.()(I I 

Methool<' tetJbb;J.o{/-'i.·P-!')15 tew~ EPA l!LlcJA((.· VtJAf%.) -·· . ---~--~---------r--~ 
~of Samples:__ .2- MatJix· ,~-

Jil!~~i'~i:'! .~-·~: ...... iU=t!!.,._ .. : ....... :.~ "'""'--'i~ 
;

1

); ~~~m i1 ~;,~ i : TAL J<-:v (..'CV )(;JI CCB I.CS LCSIJ 
'i· !fi:llll Ut __ : ~.:.;),~ ttou 

7429-90·5 Al 1 ll ~ . -i 

:,'=~.!~:: ·: ::,:: :. : :' ~:·:,· •·::, : ,':;:. • ~~:,~:: ::, :,·~.",':'~ '::'::. :,·, • :'· ~;;: ,,.',,::'. ' :, :,::,: , 'i ::·,~. ':"::::::~1. , , ... ·. ,",":!::·: •: : I '~~~: :~ 
7•\4().'fo.2 Ca ;/ 7 v ../ ./ ../ v \ jv;?/_ -\ v. ../ ~/{), \ 

~·1~40i:4.1~·<~~:.j.','· :V':,:,.,:,:. i, .. • ..,r;:,•,:. \\:~:','\',, • V .. I• ... , .... ,. ·. ~·,~DA"fl'.J1~\V; V:': :::i:'\. ", ".~.~. ·.:. :··:: :·. :· ::. v-·,\,\ \\':':'\':, ·· :'t,•,:•:•,o,, · \\ \\~\\--:1..-·;-,.:::;\j./~'. ·,.,..,..., .:-1-.. ~····"'~~.: ';&!li:\~i\-':.~E.,..,.,...,h;, ..... , .-.·""'···JllilLd,..,.,-,.,~.,,.,.. ,,,""",,~.:.±. ·w:c: .. '"T:~:-:7. ~1lill·· .mr. ''\'~: ::""" .. ~· ... 

r 7440-48·4 c,) . . \ 1 \ 
?44()-so-8 <..u ·· \ - \ ·---1--~~--+---"\\-1-----1---+---+--fi 
7439-~Y-6_~:e .. ··- , \ \ - ~__j . ~ 

li 7439-9.'i-4 \-tg -v ./ t./ . v' ./ 7 l IY/IA \ ~ v·" ./ 
74l~-96•:5 Mn ·- \ ., I I\ 
744Q...O'Z-0 Ni / J(J fC ~ \ \ 
744o:ii93K / ,/ ../ . " I.Li.lL'i fo.lJ'~~'{, -···,.... ~~ v l V l/ V ·------+-.J,.\--+---I~JN51 

!1'!:440~2244!~1! c,;v.;- . :::: ~r ·if;h,/: •f.i ,n:.r• jj; '· ,j(j!,lji :, ":v•;,;, H',ii.V:' .. ';;;:;;•;, .. :\ ! !! :fiF~ ; ;: X . i:tii'H ;i't_'. :• ::;;;;; ;: \(i: !i.i!Pi .. V: :; i :· ::v ,: H.'i[ i! ·: . ;;.:::1\ :: . 't :i !:!!:::!: "'~: ':: :i i ; '. i: :ITI]' 
744<!~13-5 Nt\. ;; ./ . -..,/ .. ;/' .. v ./..... I; .. . .. ~./JA \ ~ .... • .. ._,/ v' vi '--·--1-_\.~,-...--4-----t----+--
744Q:;;2-2 v __ ,. .. _ \ 

1\ \ -1---+----t--1---f+--+--+----Jt-o·· \ 
~~~9.2'1 P.t~ir ·· -..~ .. , 'i ~,,, ; v·, , nri!vr · , .. v , · ,,, ··v. ,, H' · *' ii • • '''""''' \ ri:Ju: , v· ,, !!:!!!! :1,, """: v , , "!lA" ·. "::rz,: ·' · ::.:::::::!! · ':: " ':\: · . ;: ": . .:: :. ,, :.;TID: · ·: :: :uJ 

li¢::~: ~:11 ::,-j;ir: .. :':,~\:i\ 1 ·:::0>:: 1 !.~. :.::· ::· e,; .. :~.i~itri ·: :: S:!i:1 :,·::.· .. ' ::.:;, ·., .. 't·:: :; :~. :.· ~':.:, :.; ... ,: ;:. :·,\\,:'., .. :. :· :-:..~ ·:.: ,:.r,:~;; :, .: ·~~;4 ;: ': ::·:; \\: ;,::·:-,.::,·::.::::.~: /:~rl\':u ,,,l~,·~ r.': : \:J 
· 744o:.16.o so · · ··· · ·· ··· · ·· \ - '! · · · · · ··.+-\---+--+--~ 

1r 7440·28..(1 Tl -·· · \ i ..... - \ .. --1 

. \ ---.. \ \ 
1~·~""$ ..... '!i""'J-i<>~;ii .... ie ..... ~':,r"'""!V,....,. '""': :~-,.,.:::-~J=., =.,i.J...! r ..... ! ;.,...,v· ,._;!-li,l-:i.-\t,...,·, i,.....i'!·4-: ~-, ~.,.,..,,.,..,~ ;.,..,.: : h-m·::4fr:, : :;;>,V· ,: lli'1l /i ~- '::::::::•\: :: :: r..il": ' '"" ·· · ' :! iP:it!! ' .. :yo;; i: 'NAill' I !iJilfW ,: "" ' :; :) ::. · '' 'ii ;' \ ;; !!; :: :! : ; ., ~ : ·~:' 
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Coniract Verification Review (CVR) 

Proj8Ct L.ender _CQ.:..;,\l:....;ln....:;.s~~~------ Project Name _;;.DS:;;;...S;;;...·...;.G .... W;.;.M;.;._ __________ _ Ctule No. 7222 01.22 

AJ:VCOC No. 606914 
---~---------------

Analytimll..ab _G~E~L::.........,~----------- SD6 No. _1;::.::0~300::..::..:.7 ________ _ 

ln the. tables below, mark any information thcst is tni$11ing or incorrect and 9ive an explanation. 

.. . - . . -· ~~·-· ~-· . 1.0 R d Chain of dv Record and Loo-In Inf 
Line Co_mple:te? ~90l11ed? 

No. Item Yes No If no, expl<~in Yts No 

11.1 
All items on COC co111plete ~ datq entr-y clerk initialed and dated X 

u C:antolner type{$) correct for analyses r~fied X 
1.3 Sample YCIW Qd&qllllte for# o.nd types of analyses requested X 
1A Pre!iervntive correct for analyses requested X 
1.5 Custody retordJ continuous (lnd complete X -1.6 Lab !!ample numoor(s) provided and $NI. $ample rurnber(s) cross refereflr:M o.nd X 

correct 

1.7 !)ate SCl_mPies received X 
'"y' 

1.8 Condition upon r-ec:elpt lnfortnotion providEd --·------- -·· 
X -----· 

,_ ··----:. •.. --~. -----~·~· ·~- --· 

L.ine Cotnjl_lete? Resolved? 
No. Item Yss No !f no, exE_Ialn YB8 No 

2.1 Deitc:z reviewed sigM1ure X MlsslnQ oh Total CyonidB C of A 
2.2 Method r~ference nurnber(~)complet~ ond eorr~d X 
2.3 Qc analysis and ar::<:eptance Hmits provided (MBj LCS Replicate) X 
l.4 Mo1'rix 5;)1\<Uma,...il< spike dut>licate dcrto. f>:rovlcled (if l"eques'te~. X 
2.!5 l>etection *lmit:l j)rcvided; PQL end Mbt. (or !bl), MDA and k X 
2.6 . QC batch numbers p_rovided X 
2.7 Dllutian factors provided Md c:~ll dlfutiollleveli reDOrted X 
2.8 bat~ rcpot"'''&d in apiJroprfate units and using CON'£Cf .sl_gniflco.nt -f!g!Jres X 
2.9 Radiochemistry Malysis uncertainty (2 sigma error) Ol1d tracer recovery (If N/A 

I ClppHcable) reported 
2.10 Narrative prcvi~ X 
2,11 TAT met X 
2.12 Hold times met X 
2.13 ConfN.ctual qualifiers provlde.d X 
u~ AIIR~ted re91.111' and TIC (If N~CNetted) data~ded X 



"'RCOC: 606914 
Col'rt .. act Veriflcotlon Review (ContirtJed) 

3.0 bata Qun~ --- - ~ . --.-~~---·-·-·· 

Item Yes N" If no, Sample tb No./Froction(s) ond AI'IOfysis 

3.1 Are rapot'tihg units g,ppropriate for the. matrlx and meet contrac.t splll<:ified or project-$pecific X 
requirements? tnorgGAit:'S Gnd meta.\s reported 05 wrn (l'ng/liter or mg/Kg)?- Tr\~1\llT\ repor1td 
In pk:oaries per liter with percent moisture few soil samples? Units tonslstent be1'Wee!'l QC 
sampleS ood scrnple daf<l 

3,2 Quantitotion limit me.t for all SGmples X 

3,3 Accuracy X 
G) Laboratory control samJ~Ies accuracy reported and met for all somples 
b) Surrogate data reportltd IJnd met for 'lll organic !k1mples analyzed by a gas chromatogrophy 

techn\que. 
X 

c) Matrix .spike rs«~vtry datar&pol'tlild .:~nd met X MS r~ve.ry foiled high for Cadmium 

3.4 Precision X 
o) Replicate sample precision r~ported and met for o.lllnOI'g41'11e Ghd rcdioehemis!_ry samples 
b) Matrix spike du!lli~te RPt> data reported and met for all organic samples X 

3.5 B~k d.o.:to. X Al"ser.it. & Chromium d8tecte.d in Mefuls #Mthc>d Slonk; 
a) Method or r~nt blank data repol"'''Cd <111d mat for ell samples PotaS!fum & Sodium detected in Major O!tiol'l$ MJrti'II:Jd Dlttnk 

b) Sampling blank (e.g., field, trip, and equip!fl£nt) data I'I!JXIrted Qnd met X 

3.6 Contractual qualifier$ provided: •J~M e$timated qucntlty: ·a"-cnalytc fo11nd il'l method blank X 
a~ the MbL for organic or above tke PQL for in~lc: •u•M ona.lyte undeteated (results are 
below the MDL, !bt.., or MDA (rcufiochemie<ll)}; "H"·QI\afyiis done beyond the halding time 

~.7 Narrt~tive addresses pldnchet flaming for gross alpha/beta N/A 

3.B Narrative included, t:orre¢1", and complete X 

~.9 58COnd Cl)\UITI'tl eo'flfirmation da'rG fWCvided for methods 8330 (high eXplosives) and 8082 X All H\gh Explosives cnc)yta quatified with "U" 
(pestfei~/PCBs} 

J 
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,OC; 606914 

Ccntro.ct Venflcotion Review (Continued) 
4.0 Cr~bbratiM ond Validation [)ocumenTotlt~n 

Item Yes No Comments 

4.1 GC/MS ($.260, B270, etc.) 

a) 12-hour tur~e check provided X I 

····- ~ ~·~" .............. 
b) Initi<'.l ecrllbratlol'\ pl'b~lded X 

.,,_ T"_...,,. .• ,.,,, --·---............. .,. ..... 
c) Continuing calibration providii!d X 

...................... _. 
<l) In'l'ernal ttt.ndard ):leM01'TnQI'lc:.e data pr<Wided X 

---· ~ ... ·····-
e) Irurtrument run logs provided X 

4.2 SCJHPLC (a330 dl1d 8010 and 8062) 

a) Initie1l calibration pt'o\llded X 

f-··--· ••. . ....... ---......... , ... 
b) Continuing c:alibf'(ltion provid~ X 

' _ ....... , ...• , 
c) Intttrumont run logs provided X 

4.3 IrtOrgu.nltS (rne.tnls) 

a) Initial calibration provided X 

..... -.. ~---
b) · Cor.tinuing c:alibrotlon provided X 

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

e) ICP Interference cheek sample dg,to provided X 
_,, ---·-····-T"--. ........... 

d) ta> urial dilution provid-ed X 

------···-- - ...................... 
e) !nstrument run logs provided X 

. ' 
4,4 Radlochemlstry 

a) Instruntent run logs provided NIA 
~ ~l- --~-·~-· -·----·-- .. 



AACOC: 606914 

Contr'Q(;t Verification Review (Concluded) 

5.0 Problem R.et4ltrtlon 
Sumt'll<ll'izt the findi119111 in the table below. List only samples/fractions for whlch deficiencies httve b~ni'IQted. 

Sampls/Frac:tlon Nc>, Analysis Probfgms/CornmiiWt$/Re.!!CIIutions 

063529-012 Total cydnld& Mining Reviewed Sy signature (page 48) 

~-

--·- ----··~--
__.___ _________ ··--

Based on the review, thls data package Is complets. Y~s B 
Ware deficiencies unresolved? 8 No 

If no, provide: nonconformance r~rt or eorrectlon request nut~~ber 71.08 and date GOrrec:tion request was submitted 0&{12/04 

Revte.wed by: , U ~ Dcrte~ OU12/04 Closed by: !._J k ,\.)'-~· .. -- · bate: 0\ I\.) h~ 



Date: 01/12104 

To: Edie Kent From: Lorraine Herrera 
Jannie Shaw-Busby 

Org: S133 ------------------------Company: GEL 

Phone: __,{_84.....;;3 ....... ) _55_6-_8_1_71 _____ Phone: (505} 844-3199 

Fax: ......:<~84..;...3~)_7_66--'--11"'-7_8 _____ Fax: (505) 844-3128 

Correction Request 

COC: 606914 

Jannie/Edie, 

SDG: 103007 

PJease correct the fQIIowrng error(s): 

Tracking No: 7108 

• Total Cyanide C of A missing ReviEMred By signature (page 48) 

Thank you. 
Lorraine 

Sandia National Laboratories 
Sample Management Office 

P.O. Box 5800 
Albuquerque, New Mexico 87185-1331 



RECORDS CENTER CODE: ER -------------------
SMO ANALYTICAL DATA ROUTING FORM 

PROJECTNAME: ~D~SS~G~W-M ____________ __ 

SNLTASKLEADER: ~c~~~lin_s ______________ __ 
SMO PROJECT LEAD: ~He;.;;.rre~ra;;...._ ________ _ 

ARCOC 

607338 

LAB 

GEL 

LABID 
109590 

PRELIM DATE 

DATA PACKAGE TAT:I 

CORRECTIONS REQUESTED BY/DATE: 

PROBLEM #/DATE CORRECTION RECEIVED:l 

CVR COMPLETED BY/DATE: 1J., 

PROJECT ff ASK: ..;.7;;;;.;222;;;:;;-;0;..;1..;.;.0..;..9 ___ _ 

ORG/MS/CFO#: 6133/1089/CF02~ 
SAMPLE SHIP DATE: 312312004 ..;.,;...;;;..;;..;.;;;;.;;..;...;.. _____ _ 

EDD 
ON Cust RC 

FINALOATE Q CD CD 

4/2312004 

RUSH I X INORMAL 

. . r a ~ 9_,...,_/>..f l~l . /t-_ci:=t-- 04 
FINAl TRANSMITTED TO/DATE: ~. c ~\·1-<-~_.trl\. ") L[-d-==t--L4-

SENT TO VALIDATION BY/DATE: ~(.,v, C:ll I d. "~I u--f 
REVISIONS REQUESTED/REVISIONS RECEIVED (OATE):I L J 

VALIDATION COMPLETED BY/DATE: J, :rz.. /:; /_:; ' ·-( 

COPYTOWM BY/DATE: <='- L.;' J ... , . . 
'-

CD REQUESTED BY/DATE .·T([_,-v, t "i bq,\r ,rJ 
CD RECEIVED BY/DATE -::!, Ccx:IIO c ~;I c-~,_, I n 4-

TO ERDMS OR RECORDS CENTER BY/DATE: S. t'nnn D':;t ) t Cj IIJ-1-

COMMENTS: 
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CONTRACT LABORATORY 
Internal Lab L 
Batch No. I) J: 
Dept. No/Mail Stop: ~3/M5;10ilQ 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
SMOUse 

Page 1 of 1 

AR/COC 607338 
-r,.__-.......,,__---10-Waste Characterization 

Project!T ask Manager: Sue Collms SMO Authorization: ·Send preliminary/copy report to: 

Project Name: ossr..w 
~~~~~~~~~ 

_.. Lab Contact Contract#: PO 21671 
Record Center Code: 

Logbook Ref. No.: 

Service Order No. 

Location 
Building 

Sample No.-Fraction 

064411..001 

064411-010 

064411..014 

064411-023 

064411-013 

064411-0.20 

064411-015 

064412-001 

ER 
ERIIM4 
----------llab Destination: 5 ~ ~ ~t[t if 7 p-?-1).._'"'11. Released by COC No.: ___ _ 

SMO ConlacVPhone: Pam PuissanU505-284-3185 t;; e · Q Validation Required 
~~~~-------~ CF O~J-04 

Tech Area 

Room Reference LO'{lavailable at SMO) 
ER Sample ID or 

Sample Location Detail 
DatefTime(hr) I Sample Preserv-

Collected Matrix ative 
Pump I ER Site 

Depth (ft} No. 

CTF-MW3 350 149 032304/0920 GW G 3x40ml HCL 

CTF-MW3 350 149 032304/0922 GW p 500ml HN03 

CTF·MW3 350 149 032304/0923 FGW p 500ml HN03 

CTF-MW3 350 149 032304/0925 GW p 500ml NaOH 

CTF-MW3 350 149 032304/0926 GW p 250m I 4C 

CTF-MW3 350 149 032304/0930 GW AG 4x1L 4C 

CTF-MW3 350 149 032304/0931 GW p 250m I H2S04 

CTF-TB3 NA 149 032304/0920 DIW G 3x40ml HCL 

CollectionjSample 
MethOd I Type 

G SA 

G SA 

G SA 

G SA 

G SA 

G SA 

G SA 

G TB 

AlbuQuerQue, NM 67165--0154 

Parameter & Method 
Requested 

voc (8260) 

RCRA Metals @020f74IQ} 

Major Cations (6020) Filtered 

Total Cyanide (,S)01~) 

Major AniOf1S (§W8_i6/9056l 

High Explosives (8330) 

NPN (353.1) 

VOC (8260) 

/Cl'i _-5"'//-'-
Lab Sample 

ID 

'1'\?!d/i:.' 
'm:~b3::··· 

~ITti4i:fY: : 
~l~:jiU 
&ili?i'<f.: : 

=::9.t0U!H< 
:::0.0%~:\:::\: 

:m&t~::: 

~~~f~:T.~~:· ~o , ~~~~~:~o~~·::-·b o~,- - il~l~tliij!Jllll':[j 
Name Company/Organization/Phone/Cellular Tim Jacl<son/Org 6133/MS 1087/505-284-2547 ;:;::>:><;;:::,,:,::.: \;'' 

Sample 
Team 
Members 

~:~~ee: s;~i~::~:s s:~~;;~::2:::~~~~~~~~;10 
Major Anions1Br,O,FI,S04 :::; tH·t:i·!·j:i!·H~)y~F: 

William Gibson Weston/6134/284-5232/239-7367 Major Cations/Ca,Mg,K,Na >< ': /'. fT ; \! . 
t-------+-------+---+-----------------i~~=s:u;:;~~:::~r;:~4:e:~~~n filter '·:.:·. ;:/·:_.!!) ·!}!· ( :': 

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

1.Re\lnquishedby -..Q)JL,U;-'·M'J~ Org.J11ij~.-f Date-~}[O;..l Time LQZ.O 4.Relinquished by Org. Date nme 

1. Received by~___£'-___.;,e]j .. 1/<t;&J Org{j_1'f. 'I Date -lil.jh[Jfime J t::' ZC" 4. Received by Org. Date Time 

2.Relinqulshed"~.£ ~, ~_., ~~ Orgl.-/'f' 'f Date7/Z;./~Time // -:; t:J 5.Relinquished by Org. Date Time 
2. Received by' r - • t Org. Date ' 1 Time 5. Received by Org. Date Time 
3.Relinquished by Org. Date Time 6.Relinquished by Org. Date nme 
3. Received by Org. Date Time 6. Received by Org. Date Time 



Sample Findings Summary Page 1/1 

Site: DSS-GWM ARICOC: 607338 Data Type: Organic, Inorganic, & Gen Chern 
--

E' e 
~ ::;) ::J 

~ .! ·g ·u; ;;;;J 

~ 
q) :::1 ~ 0 c: .... C) 2 ell 

:E .J::. ('(! 

~ ~ 0 ~ ~ CIJ '-' 

:::E C'? l ~ ' I r- m c.. I 

"i m m g I 
0 en u M .... M -.: .., -.: r---
r--- r---

064411-010 CTF-MW3 J,B UJ,B3 
064411-014 CTF-MW3 j 

i 

I 

j 

I 

VOC, HE, and General Chemistry analyaes met QC acceptance criteria. No data will be qualified. 
- - --------------- -- ---------- - -------- - -

Validated By: ~ ~ Date: 05/13/04 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.corn 

Memorandum 

Date: May 13,2004 

To: File 

From: Kevin Lambert 

Subject: Inorganic Data Review and Validation- SNL 
Site: DSS-GWM 
ARICOC: 607338 
SDG: 109590 
Laboratory: GEL 
Projectffask: 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNIJNM SMO AOP 00-03 Rev 1. 

Summary 

The samples were prepared and analyzed with accepted procedures using methods EP A6020 (ICP-MS 
metals), EPA7470A (CVAA mercury), EPA9012A (Total Cyanide), EPA9056 (Bromide, Fluoride, 
Chloride, and Sulfate by Ion Chromatography), and EPA353.1 (Nitrate/Nitrite). Problems were identified 
with the data package that result in the qualification of data. 

1. ICP-MS metals: 
The following target analytes were detected~ DL) in one or more of the blanks (ICB, CCB, and MB). The 
associated sample results are qualified as noted below. 

Samples 1 09590-003 Cr was a detect< 5x the MB and will be qualified "J, B." 

The serial dilution relative percent difference (RPD) for Mg (12%) was> 10%. The associated sample 
result was a detect> SOx the RL and wiJl be qualified "J." 

2. CV AA mercury: 
The target analyte was detected(~ DL) in one or more of the blanks (ICB, CCB) at negative concentration 
with absolute value> the DL but <the RL. The associated sample results are qualified as noted below. 

Samples I 09590-003 Hg was non-detect (ND) and will be qualified "UJ, B3." 

Data are acceptable and reported QC measw-es appear to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 



The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

Blanks 

No target ana1ytes were detected in the blanks except as noted above in the summary section and as 
follows. 

ICP-MS metals: 
Potassium, sodium, and selenium were detected (2: DL) in one or more of the blanks (ICB, CCB, 
MB). However, associated sample results were NDs or> Sx the blank concentrations; no data will 
be qualified as a result. Also, selenium was detected in one or more of the blanks (ICB, CCB) at 
negative concentration with absolute value> the DL but <the RL. However, the associated 
sample resuh was a detect > 5x the DL; no data will be qualified as a result. 

Laboratory Control Sample (LCS)I Laboratory Control Sample Duplicate (LCSD) 

The LCSfLCSD met QC acceptance criteria except as follows. 

All analyses: 
It should be noted that no LCSD was provided with the SDG. No data wit] be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS met QC acceptance criteria except as folJows. 

ICP-MS metals: 
It should be noted that the MS %R limits do not apply for target analytes with sample 
concentrations> 4x the spike concentrations (see Data Validation Worksheets). No data will be 
qualified as a result. 

Total Cyanide (TCN} and Nitrate/Nitrite: 
It should be noted the MS was run on a sample of similar matrix from another SNL SDG and met 
QC acceptance criteria. No data will be qualified as a result. 

Ion Chromatography QC): 
It should be noted the MS was run on a sample of similar matrix from another SNL SOO and met 
QC acceptance criteria excqJt for sulfate. The MS %R for sulfate ( 126%) was slightly> the upper 
QC acceptance limit (125%). The associated sample result was a detect. However, based on 
professional judgment no data will be qualif:ted as a result. 

Replicate 

The replicate met QC acceptance criteria except as follows. 

TCN. Nitrate/Nitrite, and IC: 
It should be noted the replicate was run on a sample of similar matrix from another SNL SOO and 
met QC acceptance criteria. No data will be qualified as a result. 

ICP Serial Dllution 



The serial dilution met QC acceptance criteria except as noted above in the summary section. 

ICP Interference Check Sample GCS) 

The ICS data met QC acceptance criteria. 

Detection Linlits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

lCP-MS metals: 
Samp1e 109590-004 was diluted for calcium 1 Ox to minimize matrix interferences and/or to bring over 
range target analytes into the linear calibration range of the instrument. 

IC: 
Sample 1 09590-006 was diluted for chloride and sulfate 20x due to high concentration. 

OtherQC 

No equipment blank (EB), field blank (FB) or field duplicate pair was submitted on the AR/COC. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 

Date: 

To: 

From: 

Subject: 

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

May 11,2004 

File 

Kevin Lambert 

Memorandum 

Organic Data Review and Validation- SNL 
Site: DSS-GWM 
ARJCOC: 607338 
SDG: 109590 
Laboratory: GEL 
Projectffask: 7222.01.09 

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

Summary 

All samples were prepared and analyzed with accepted procedures using method EPA8260B (VOC) and 
EPA8330 (High Explosives). All compounds were successfully analyzed. No problems were identified 
with the data package that resuh in the qualification of data. 

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

Holding Times 

All samples were extracted and analyzed within the prescribed holding times and properly preserved. 

Calibration 

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

VOC: 
The calibration RF for trichloroethene (0.28) was <the specified minimum RF (0.30). The calibration 
relative standard deviation (RSD) and cDntinuing calibration verification percent difference (CCV %D) 
for trichloroethene met QC acceptance criteria. The associated sample results were non-detects (NDs) 
and as a result based on professional judgment no data will be qualified. The CCV %D for 
chloromethane ( -28%) was> 20% but~ 40%. The associated sample results were NDs and as a result 
based on professional judgment no data will be qualified. 

Blanks 



No target analytes were detected in the blanks. 

Internal Standards (ISs) 

Internal standards data met QC acceptance criteria. 

Surrogates 

The surrogate recoveries met QC acceptance criteria. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) 

The LCSILCSD met QC acceptance criteria except as follows. 

All analyses: 
It should be noted that no LCSD was provided with the SDG. Laboratory precision was assessed 
using the MS/MSD, which met QC acceptance criteria. No data will be qua1ified as a result. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

The MS/MSD met QC acceptance criteria except as follows. 

All analyses: 
It should be noted the MSfMSD was run on a sample of similar matrix from another SNL SDG and met 
QC acceptance criteria. No data will be qualified as a result. 

Target Compound Identification/Confirmation 

No target compound identification/confirmation analyses were required. 

Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

High Explosives (l-IE): 

AU samples were diluted 2x according to laboratory procedure for this analysis. 

QtherOC 

No equipment blank (EB), trip blank (TB), field blank (FB), or field duplicate pair was submitted on the 
ARICOC except as follows. 

VOC: 
A TB was submitted on the AR/COC. 

No other specific issues were identified which affect data quality. 



Data Val, .lion Summary 

#:_ -~--

~(~~----~~~(~f--------

Utbooltory; ··---.....:.....~...;;.;..... __ 
SDG #: ___ .,.:..::.LL.i'.'J...i:..:... _______________________________ . ___ __ 

2. Calibrations 

3. Method Bhutk:s 

4. MS/MSD 

.S. Labo-n®l)' Control Sa:mp!cs 

6. Replicates 

1. S'Unopres 

8. I~ SUtru;lardi 

9. TCL Compound Identification 

10. ICP lmet:~eneuce Cbe~-::k Sample 

11. ICP Serial Dilution 

12. Canif.l'r!Cben'lical Tmcer 
R<:eovedes 

l3. Other 

J "" Estil.nated 
U"' Not~ 
UJ = Not~, Esl:imattld 
R ... Unwmbile 

::; 

stwitldCdls "' NotAppli.:able(a)so 
NP = Not :Pravided 
Other: ________ _ 

# 

Laboratocy Sample f.Dll: ---~~.t..::. './ . - • "' - ~ 

-------------------- ------·-·---· 

-------·--------·--·-·-------------

Analysis 

Other 

Revie'\-\\Xi By: __ -....::::.::::::=--::::::::.....:.-l---':::::::::!S::.::::::c.:::::::::::::::::.:::.::. Date: _:.:~ ____ ..;. _____ .. ______ _ 
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Volatile Organics (SW 846 Method 8260) Page 1 of2 

-~~-'""~;;,t_L--- ARJCOC fl: ___ _ # 

I.abomtmy: soo fi: 
----4~~~~--------~----- .. <tbomtory Sample IDt~: L, • ....-:....:~---4-L-~. ~ v .· -···· -···---------·--

Batch #s: 

! i ·-'~-· . 1 i M:!::.od !Lcsju:so! ~~~ l MS Trip 
Staoks 

Re\-"ie'''ed By: Date;-"--"'-··-~--····-'---· 

B"l8 



Volatile Organics Page 2 of2 

SiW/Pr~ ARICOCB: ,, , ~4 ,~ Batchb: --"----------·----· 
:Laboratory: SOO #: #of Salnp1es: ------· __________ , ______ ,_"'-"" 

Surrogate~ and Internal Standard OutUers (SW 846 Method 8260) 

IS 3 
area ·~- --4-~~j_~:__+-~=--t-....:..:..:..-r---uuc ·.' ' ii;;l:·.. '~· ' " ··1'· ,.,_.:,_4-------r----~ .. 

~ .. •~ SMC3 IS 1 
area 

IS1 
RT 

IS2 
area 

IS 2 
RT 

.. 

·-i., 

fS 3 
RT 

1--- ~ 

I '~ftffe,,>{ -+ I Cp,/~,+ I '<,''·1 I I 
L ...... · •. 

t------------------·-------....i--------"'~-----·{IE~~ , l.,. .,..., 
1 

!l>l-•141 411 ~~ w I •m'PW'"*m wlllli.._,i,.---J! 

SMC l:Bl'Qtllofi~ne 
SMCZ~'~&w-.~ 

. SMC.3: Tel~ 

IS l: 1~1uorobenzene 
18 2: ChlorobellZene-d.S 
IS 3: l,4•Didllorobe~e44 

Comments: 

B-19 



Sit~Pro:jt!'l.i: -.....i!C..:::;...;:.._.x....::::::..r.:...:_ 

Laboratory: _ ___:~:.....:::. 

M!thods: 

I 

~~! 

High Explosives (SW 846 Method 8330) 

ARJCOC II: ~-·· __ 

SDG#: __ ~~~~-------··-··-----

:aoornmrv Sample IDs: 

Batch #s: 

eqt,tlp. 
Blanke· 

u 

Flekl 
Slanks 

u 

mg!Jc&"" p;glj:[(J.Ig/g) x(~lem~W~ {g}! samplcvot {.ntl}) x:(lOOOm.IJ lliter)ll nilutioo F:u.tor !tg!! Revie\ved By: IJate: ·• 
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Inorganic Metals 
Site/Pro:jL'Ct: kC _ _, ,j v ·-- -· · , ARlCOC #: •. - ..• #' - --~---· nbornton: Sample IDs: 

Lahar&ocy; _ _J.z...::,;;_;: _____ __ 

Metbpds~ .t;J;.~~~;;;;:.:;::~.:..:...:;;:;.== 

Comments: 

LCHIJ 
RI'H 

Batch#s: 

QCEIEtment 

MS MSU 

~.; 

,. _____________ ..... --------<>««···~--~-----·----

lCS 
AB 

Serill! 
f)jju. 

FJeld 
!)up. 
RPD 

l!qulp. 
Bhuili:.q 

Reviewed By: __ ::.::::::t~::=:::::::::::: Date: -··-·~· -·---·--' 
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. • _,.-c ',__ ... -

Btank\Ana!yte ·Ct03 C:'~~~.' - "'1 

.r. •. '5,;tbll~. 
,,~ Xl'S 

C:.r.;t~ 
. ·J·l·ttl g .1'./.f! t<2~~~f 

lUa. 11/,;lf/ ~)~;t~~~ I 
I 

ci;;d~ -s~ J;,ir2//:; N-2~~. ' 

{ii! s t'' ."-~~ ~v.:;~!f 
C!{$. l/t,: d£'E.i:~ 11/i 

{/ 

ll 
I 
I 

i . 
: 

. ·co:' VEt 
Posltlve Blant>=OL 

IDescnpuve Flags 
.aralik>=P!. Negative Btank>~l Positive Stank>RL [{If appticable) 
~t., ... J, NOs'=W, 

~L.OJ,HOs•R 
<SXBlanPJ, 

reported ·.r.rlue"' >10X blank S=>MB, B1=TB, 
>iXOI. ='he q!Jal NO or >SX = 1'.10 qual B2=:EB, W><ICB/CCB 

, / 
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GENERAl ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston, SC 29407- (843) 556-8111 - www.gel.com 

Saadia Natioul Laboratories 
MS-0756 
p .o. Box 5800 
Albaquerque. Ne" Mexico 
Plualtla M. r.llsaDt 

Wortonler. 109590 

~----- ... --~~- ····-··------

HPLC ~Ji'edlnlt 
Bllldl 320634 

QCI:!0059569l LCS 
1,3 .S-Trinitroben:zme 
Z.4,6-Tlirdlrololuet~e 
2.4-Diaitrotnluoe 
2,6-Dinitrotolueoe 
2-Amiflo.4.(Hlillitrototuene 
4-Amino-2,6-dinitrotoluene 

HMX 
Nitrobenzene 
RDX 
Teuyl 
m-Dilli~ 

m-Nib"Oioluene 
o-Nitrotoluene 
p-Nitrotoluene 

.... 3,4-Diu:ilroiOiue.oc 
QC120DS95690 MB 

1 "l.5-Trinitrobeozene 
-Trinitn*>lueae 

c. -Uiaitrotoluene 
2,6-Dillitrotoluene 
2-AminD-4,6-dioitrotoluene 
4-Amiao-2,6-dioitroe.oJueoe 
HMX 
N~ 

RDX 
Tetryl 
m-Dinitnlben:lJene 
m-NitroiOluene 
o-N"rtro!Oiuene 
p-Nitroeoluene 

••3,4-Dinitmtoluem: 

QCI:ZOOS~ 109752009 MS 
l.l.3-Trini trobenzent 
2,4,6-Trinitrotoluene 
2,4-Dinitrotoloene 
:2,6-Dinitrotol-.ene 
2-AIJUR0-4,6-din~lueoe 

4-Amino-2,6-dimtrotolueue 

HMX 
Nilroben:leae 
RDX 
Tettyl 

_NOM 

6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
3.25 

3.2:1 

6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

QC Summpry 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
v 
u 
u 
u 

5.84 
6.-44 
15-.39 
6.32 
6.42 
6.85 
S.91 
5.73 
6.34 
4.57 
5.85 
5.71 
5.93 
6.17 
3.80 

N"D 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 

3.12 

5.74 
6.78 
6.48 
6.l6 
6.19 
6.79 
5.60 
S.32 
6.09 
4.73 

u,n. 
ugiL 

~ 
Ug/1.. 
ugiL 
ug/L 
ug/1. 
ug/1.. 
u.gll.. 
ugiL 
ugiL 
ugfL 
ug/L 
ug/L 
ugiL 

ugll.. 

uWL 
ug/L 
ugiL 
ugtL 
ugiL 
uJIL 
llg/L 
ug/L 
ugiL 
ug/L 
ugiL 
ug/L 
ugJL 

uWL 

ugiL 
u,giL 
ugiL 
ug/L 
ugll. 
ugll. 
ugll. 
u!IL 
llfiL 
llYI.-

Report Date: May 12, 2004 
Pagelol3 

90 
99 
98 
'l7 
99 

106 
91 
88 
98 
70 
9(} 

88 
91 
95 

117 

96 

89 
1()4 
100 
95 
95 

I(Y.i 

86 
&2 
94 
73 

{ _50Cl,- I .50%} MAP Q'3I3()'04 1.&:03 
~50'JI,-150'Jl1) 

(50%-lSO'RJ) 
(50%-150%) 
(50%-lSO%) 
(50%-15011.) 
(50%-150%) 
(50%-150%) 
(50%-150%) 
{SO%-J51)<jl.) 

(50'1>-150%) 
(50%-15~) 

(50%-150%} 
(50%-150%} 
(50%-150%) 

(50%-150%} 

(50%-150%) 
{ 50'J>-J50%} 
(5{)11,-150%) 

(50%-150%) 
(.500>- 150%) 

(50%-150%) 
{ 50%-1 50'1>} 

{50%-ISQ%) 

(50'1>- 150%) 
(SO'I>-JSM>) 

03/3{W:l 17:16 

03131104 03:26 



GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston, SC 29407- (843) 556-8171 - www.gel.com 

Workorder. 109590 

I"~ 
HPLC t:.'qlloehes Federal 
Bllch 3206:34 

m-Dinib'Obenzene 
m-NitrolOiuene 
o-Nitrocoluene 
p-NitrocolueDe 

••3,4-Dinitrololuene 
QC12005'>5fm 10975:!009 MSD 

1.3S-Trinitrobenzene 
2.4.6-TrinilrOloluene 
2,4-Dinitroklluene 
2,6-Dinitro!Oiuene 
2-Amino-4,6-din.itrotoluene 
4-Amino-2,6-dinitrotoluene 

HMX 
Nierobenzene 

RDX 
Tetryl 
m-Dinitrobenzene 
m-Nitrotoluene 
o-Nilrololuene 
p-Nitrocoluene 

**3,4-Dinitrotoluene 

N~: 

6.49 
6.49 
6.49 
6.49 
3.25 

6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
6.49 
3.25 

u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

RER is cakulalcd at the 95% c-onfidence level (2-sigma}. 
The Qualifiers in this report are defmed a<> foiJows: 

QCSummary 
Pa&e'Zof3 

. Sa_mple Qaal . . ~ __ . UaiiS RPI)'it> ~cj,- -- -~ ~-~ 

ND 
NO 
ND 
ND 

J.Z7 

ND 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
3.Z7 

5.13 
5.46 
5.84 
5.85 
3.63 

5.92 
6.60 
6.48 
6.26 
6.36 
7.03 
5.79 
5.68 
6.54 
4.68 

5.94 
5.79 
6.05 
6.22 

375 

ug/L 
ug/L 
ug/L 
ugll. 
ug!L 

ugiL 
up!:. 
ug!L 
ug!L 
ug!L 
ug/L 
ug/L 
ug/L 
ugiL 
ugiL 
ug/L 
ug/L 
ug/L 
ug!L 
ugfl. 

3 
3 
0 
2 
3 
3 
3 
6 
7 
I 
4 
6 
3 
6 

88 (50%-150%) 
S4 (50%-150%) 
90 (50%-150%) 
90 (50%-150'1.) 

112 (50%-150%) 

91 {0%-30%) 
102 (0%-30%) 
100 (0%-30%) 

97 (0%-30%) 
98 (0%-30%) 

108 (0%-30%) 
89 (0%-30%) 
'61 (0%-30%) 

lOl (0%-30%) 
72 (0%-30%) 
91 (0%-30"3&) 
89 (0%-30%) 
93 (0%-30%) 
96 {0%-30%) 

115 (50%-150%) 

03131104 04: 13 

•• 
Recovery or 'I>RPD not within acceptance limits andloc spike amount not oompe.tib1e with the sample or the duplie&&e RID's are not applicable where " 

Indk:ales analyte is a surrogace compound. 

< 
B 

H 

J 
p 

u 
X 

X 

z 
h 

For Jess than -yaJue for Flasbpoint 

The anaJyte was found in tbc blank above the effective MDL. 

Holdiog time was exceeded 

Estimated value, tbe analyte concenttatioo fellllbove the effective MDL and below the effective PQL 
The response between the oom1rmatict~ column and the primary colnmn is >4()%D 

The IUI8}yre was analyzed for but not detected below this concemration. Ptt Organic and Ioorganic analytes the result is less than the effective MDL. J 

~mptive evidence that the analyre is not present. Please see 111UT8live for further infonnaaioD. 

PJesumptive evidence lbat the lmlllyte is not presenL Please see narrative for further infromation. 

The percellt difference is greater than 70%. 

Holding lime exceeded 
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QCSummary 

~OM . --~Qual. Units 
Nl A iodica'leS that spike recovery limits do not apply wbe1a sample coocerllralioll ~ceeds spike cone. by a facwr of 4 or more. 

PaceJotJ 
RaD_g!_ -~ 

" The Relalive Percent Difference (RPD) obtained rro.n the sample duplicate (DUP) is evaluall:d agaiJtst the accepttnce criteria when the sample is greaiC1' than 
five times (5X) lhe contract required detection limit {RL}. Jn cases where eitber the sample or duplicate value is less than 5X tbe RL, a control limit of+/-

the RL is used to evaluate the DUP result. 
For PS, PSD. and SOIL T results, the values listed are the measured amounts. not fmal concenuations. 

Where the analytical method bas been perfonned under NELAP certification, the analysis has met all oflbe 
requirements of the NELAC standard unless qualified on the QC Summary. 



Contract Ver .ion ReView (CVR) 

Project Leader COLLINS ----------------------
Project Name DSS GWM ------------------------- Case No. 7222 GL09 

ARJCOC No. 607338 ------------------- Analytical Lab GEL ------------------------- SDG No. 109590 ------------------------
In the tables below, mark any information that is missing or incorrect and give an explanation. 

--- - ---~- - .. - - __ , _____ - -~- - - - od -- ---- --
f( - --- ---- --

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

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

1.2 Container type(s) correct for analyses requested X 

l.3 Sample volume adequate for # and types of analyses requested X 

1.4 PreservatiYe correct for analyses requested X 

1.5 Custody records continuous and complete X 

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

correct 

1.7 Date sam_ples received X i 

l.8 Condition upon receipt information provided X 

--- - --- --- - ------- --~ --. 

Line ComDlete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.i Data reviewed, signature X 

2.2 Method reference number(s) complete and correct X 

2.3 QC analysis and acceptance limits provided (MB, LCS, Replicate) X 
2.4 Matrix s_2ike/matrix spike duplicate data provided (if requested) X 
2.5 Detection limits provided; PQL and MDL (or IDL), MDA and L., X 
2.6 QC batch nwnbers provided X 
2.7 Dilution factors provided and all dilution levels reported X I 

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

2.9 Radiochemistry analysis uncertainty (2 sigma error} and tracer recovery (if NIA 

applicable) reported 
2.10 Narrative_provided X 

2.11 TAT met X I 
I 

2.12 Hold times met X 

2.1.3 Contractual _g_ualifiers_provided X 

2.14 All requested result and TIC {if requested} data providoo X 



ARCOC 6Q7338 

Contract Verification Re\'iew (Continued) 

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

Item Yes No If no, Sample ID No.!Fraction(s) and Analysis 

3 .l Are reporting units appropriate for the matrix and meet contract specified or project--specific X 
requirements? Inorganics and metals reported as ppm (mg/liter or mg!Kg)? Tritium reported 
in picocuries per liter "ith percent moisture for soil samples? Units consistent between QC 
saJ11ples and sam~e data 

3.2 Quantitation limit met for all samples X 

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

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

c) Matrix spike recovery data reported and met X 

I 

3.4 Precision X 
a) Rej)licate samp_leprecision re:QQ_rted and met for all inor~otanic and radiochemistry samples i 
b) Matrix spike duplicate RPD data reported and met for all organic samples X I 

3.5 Blank data X CHROMIUM, SELENIUM, POTASSIUM & SODIUM DETECTED 
a) Method or reagent blank data reported and met for all samples IN BLANK 

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

3.6 Contractual qualifiers provided: "J"- estimated quantity; "B"·analyte found in method blank X 

above the MDL for organic or above the PQL for inorganic; ''U"- analyte undetected (results 
are below the MDL, IDL, or MDA (radiochemical)); "H''-analysis done beyond the holding 
time 

3.7 Narrative addresses planchet flaming for gross alpha/beta N/A 

3.8 Narrative included, correct, and complete X 

3.9 Second column continuation data provided for methods 8330 (high explosives) and 8082 X 

(pesticidesiPCBs) 

---



oc 607338 
Contract Verificauun Review (Continued) 

4.0 Calibration and Validation Documentation 

Item Yes No Comments 

4.1 GCIMS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 Inorganics (metals) 

a) Initial calibration provided X 

! 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided N/A 



ARCOC 607338 

Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fiactions for which deficiencies have been noted. 

SamplefFraction No. Ana~ysis Prob\emsJ CommentsJReso 1 utions 

Were defidencies unresolved? Yes @ 
Based on the review, this data package is complete. 6V No 

[f no, provide; oonconfonnance report or correction request number and date correction request was submitted:_-------

Reviewed by: i_D . Po. Q Q.;y~ i.._cy Date: 4-27-04 Closed by: Date: _____ _ 



RECORDS CENTER CODE:...;;E:.:...R;__ ______ _ 

SMO ANALYTICAL DATA ROUTING FORM 

PROJECTNAME: ~D~S~S~G~W~M~------------
SNL TASK LEADER: -=Col~lin:::.s ___________ _ 

PROJECT IT ASK: ..:..7=22=2-:0:...:1.:.:::.00~-----
0RGIMS/CFO#: 6133110691CF022-04 

SMO PROJECT LEAD: ..;.H:.::erre:..:.=.:.;ra=------------ SAMPLE SHIP DATE: ~6/:..:.1~12=.;004::..:.,..._ _____ _ 

ARCOC 

607545 

LAB 

GEL 

LABID 
113986 

PREUMOATE FINAL DATE 

712.12004 

DATA PACKAGE TAT: I RUSH 
CORRECTIONS REQUESTED BY/DATE: 

PROBLEM #/DATE CORRECTION RECEIVED: I 
CVR COMPLETED BY/DATE: \ ,_ \ • p'"' (J ,. ~ r~ ,-,._ 

FINAL TRANSMITTED TO/DATE: ~b f--.~ 
SENT TO VALIDATION BY/DATE: l \. G,nV'I 

REVISIONS REQUESTED/REVISIONS RECEIVED (DATE):I 
.., 

VALIDATION COMPLETED BY/DATE: lft11-

COPY TO WM BY/DATE: 

CD REQUESTED BY/DATE ;n -fj 
CD RECEIVED BY/DATE 

TO(eRDM$)oR RECORDS CENTER BY/DATE: f<!. --K A 'L..!o..A ~• 1 _/ 

-
COMMENTS: 

EDD 
ON Cust RC 
Q CD CD 

X 

I X INORMAL 

'-::}--- ~- i.!4-
--::;- '~-a±_ 
/)Y- //: q I C) t:l 

r T . 
07-d-3-tJL/' 

775¥-'-( 

7-3'-' CJcf 



CONTRACT LABORATORY 
Internal lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 1 

AR/COC .. 607545 
Dept. No./Mail Stop: 6133/MS1089 Date Samples Shipped: (,(ol/r? '/ Project/Task No. 7222.01.09 II 0 Waste Characterization 
ProjeciJTas~ Manager: Sue Collins Carrjer/Waybill No. .3(.,32.=1- SMO Authorization: <14--- <' ~..) -Send preliminary/copy report !a: 
Project Name: DSSGW Lab Cmtact: Edie KenUB03-556-8171 Contract#: PO 21571 j\) 

Record Center Code: ER Lab Destination: GEL I U Released by CCC No.: 
Logbook Ref. No.: ER 0892.. SMO CootacVPhone: Pam Puissant/505-284-31 85 c .-.- fS,,rfLR OrcW 0 Validation Required 
Service Order No. CF 02.(04 Send Report to SMO: Lorraine Herrera/505-284-31 99 

,)(:(..:;; 
Bill To:Sandia National Labs (Accounts Payable) 

Location Tech Area P.O. Bo• 5800 MS 0154 

Building Room Reference LOV(availabfe at SMO) Albuquerque, NM 87185-0154 1 I> 9'8b 
ER Sample ID or Pump ERSite DatefTime(hr) Sample Container Preserv- CoUection Sample Parameter & Method Lab Sample 

Sample No.-Fraction Sample location Detail De_l)_th(fl) No. Collected Matrix Type Volume alive Method Type Re_quested ID 

065030-001 CTF-MW3 350 149 06/01104 0914 GW G 3)(40ml HCL G SA voc {8260) oo I 
065030-010 CTF-MW3 350 149 06/01/04 0916 GW p 500ml HN03 G SA RCRA Metals (6020/7470) co;> 

.. 065030-014 CTF-MW3 350 149 06/01/04 0917 FGW p 500ml HN03 G SA Major Cations (6020) Filtered 00 'I 

" 065030-023 CTF-MW3 350 149 06/01/04 0919 GW p 500ml NaOH G SA Total Cyanide (9012A) oo5 
-.l 065030-013 CTF-MW3 350 149 06/01/04 0920 GW p 500ml 4C G SA Major Anions (SW846/9056) oob 
; 065030-020 CTF-MW3 350 149 06/01/04 0922 GW AG 4x1L 4C G SA High Explosives (8330) ctF1 
~ 065030-015 CTF-MW3 350 149 06/01/04 0923 GW p 250m I H2S04 G SA NPN (353.1) c o-?.S 

065031-001 CTF-TB3 NA 149 06/01/04 0914 DIW G 3x40ml HCL G TB voc (8260) 0();,).. i 

I 

RMMA 0 Yes GNo Ref. No. Sample Tracking SmoUse Speclallnstructions/QC Requirements Abnormal 
Sample Disposal 0 Return 1o Client 0 Disposal by lab Date Entered(mm/dd/yy) Q(._, {r;p, {f)y EOO 0 Yes 0 No Conditions on 
Turnaround Time 07 Day 015 Day 0 30 Day Entered by: J1t-". Level D Package 0 Yes D No Receipt 
Return Samples By: 0 Negotiated TAT QC inits. i \'\ *Send report to: 

Name /1 ~!gnatl!f_e /7/ I nit Company/Organization/Phone/Cellular Tim Jackson/Org 6133/MS 1087/505-284-2547 

Sample Alfre<l Santillanes v: 'V..../1~ ~t;.r- OC<nvo .,6134/844-5130/228-0710 lab Use 
Team John Boyd ~.f#"U I~ S&W/6134/284-3307/228-9231 Major Anions/8r,CI,FI.S04 

Members IJ Major Cations/Ca. Mg, K, Na 

FGW/ Ftltered in field w/45 micmn filter 

f1,. ,"")_ *Please list as separate report. 
1 Relinquished bl:'..b'~ ,J_<::; ~Jl.~).!_Q .. __ Or~;J.:J Date C/,-/aqTime I C <IS 4.Relinquished by Org, Date Time 
1. Received by '-" / .:;: -~'-'l Org. l-13 ~ Date C//rf~t1 Time /() '{J 4. Received by Org. Date Time 
2.Relinquished by_ f-"- _.). s: ''I..) Org. G 1{~ Date !,·ltf,<J Time I~~'[) S.Relinquished by Org. Date Time 
2. Received by "'- / Org. Date Time 5. Received by Org Date Time 
3.Relinquished by_ Org. Date Time 6.Relinquished by Org. Date Time 
3. Received by Org. Date Time 6. Received by Org. Date Time 
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Site: DSS-GWM ARICOC: 607545 Data Type: Organic, Inorganic, & Gen Chem 
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~ Ol r-.. 0 "17" u ('I) f'; 
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065030-001 CTF-MW3 1 U,B,B1 UJ,P UJ,P 
065031-001 CTF-TB3 1 U,B UJ,P UJ,P 
065030-010 CTF-MW3 J,B J,B 
065030-023 CTF-MW3 UJ,A2 

HE analyses met QC acceptance criteria. No data will be qualified. 

Validated By: ~ £_~ Date: 07/23/04 

f 



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

Memorandum 

Date: July 23, 2004 

To: File 

From: Kevin Lambert 

Subject: Inorganic Data Review and Validation- SNL 
Site: DSS-GWM 
ARJCOC: 607545 
SDG: 113986 
Laboratory: GEL 
Project/Task: 7222.01.09 

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

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA6020 (ICP-MS 
metals), EPA 7470A (CVAA mercury), EPA9012A (Total Cyanide), EPA9056 (Bromide, Fluoride, 
Chloride. and Sulfate by lon Chromatography), and EPA353.1 (Nitrate/Nitrite). Problems were identified 
with the data package that result in the qualification of data. 

I. ICP-MS metals: 
The following target analytes were detected (2:. DL) in one or more of the blanks (ICB. CCB, and MB). The 
associated sample results are qualified as noted below. 

Sample 113986-003 As was a detect < Sx the MB and will be qualified "J, B." 

2. CV AA mercun': 
The following target analyte was detected (2:. DL) in one or more of the blanks (JCB. CCB. and MB). The 
associated sample results are qualified as noted below. 

Sample I 13986-003 Hg was a detect < Sx the MB and will be qualified "J, B." 

3. Total Cyanide: 
The MS percent recovery (%R) for total cyanide (72%) was< the lower QC acceptance limit (75%) but> 
10%. The associated sample result was a non-detect (ND) and will be qualified "'UJ, A2." 

Data are acceptable and reported QC measures appe-d.T to be adequate. The following sections discuss the 
data review and validation. 

Holding Times/Preservation 



The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

Blanks 

No target analytes were detected in the blanks except as noted above L'1 the summary section and as 
follov.'S. 

ICP-MS metals: 
Potassium and sodium were detected(~ DL) in one or more of the blanks (JCB. CCB. MB). 
Hvwever, iitt: a:.:.ociait:o ::>Uillj .. dt: rc:;uli Wt:lt: ND::, or> s .... lilt: uialik l:Oii~.,;euiraiiou::;, 110 Jaw wi!i Ut: 
qualified as a result. 

Labonttory Control Sample (LCS)I LaborMOt) Contmi Samvic Dupiicaic (LCSD) 

The I .CS/LCSD met QC acceptance criteria except as follows. 

All analyses: 
1t should be noted that no LCSD was provided with the SDG. No data will be qualified as a 
result. Laboratory precision vvas assessed using the replicate. 

Matrix Spike {MS) 

The MS met QC acceptance criteria except as noted above in the summary section and as follows. 

ICP-MS metals: 
It should be noted that the MS %R limits do not apply for target analytes with sample 
concentrations> 4x the spike concentrations (stt Data Vaiidation Worksheets). No data wiil be 
qualified as a result. 

N ii.nti.t:/N ilril..t:: 
It should be noted the MS was run on a sample of similar matrix from another SNL SDG and met 
QC <u::.:c.:pt.a.n.:c (fitcriil. No data will be qualified as a i"'csulL 

Replicate 

The replicate li\d QC awcptan.:c criteria exce:pl as follov...s. 

Nitrate/Nitrite: 
It should be noted the replicate was run on a sample of similar matrix from another SNL SDG and 
md QC acceptance critcria_ No data '""ill be qualified as a result. 

ICP Serial Dilution 

The serial dilution met QC acceptaHce criteria. 

ICP Interference Check Sample (ICS) 

The ICS data md QC acceptance criteria. 



Detection Limits/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP-MS metals: 
Sample 113986-004 was diluted Sx for calcium and sodium to bring raw values within the linear 
range of the instrument. 

IC: 
The sample was diluted 25x for chloride and sulfate due tv high concentration. 

OtherOC 

No equipment blank (EB). field blank (FB) or field duplicate pair was submitted on the ARJCOC(s). 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 

Date: 

To: 

From: 

Subject: 

616 Maxine NE 

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

July 23, 2004 

File 

Kevin Lambert 

Mcmor.mdum 

Organic Data Review and Validation- SNL 
Site: DSS-GWM 
AR/COC: 607545 
SDG: 113986 
Laboratory: GEL 
Project/Task: 7222.0i.09 

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

Summary 

All samples were prepared and anaiyLed with accepted procedures using method EPA8260B (VOC) and 
EPA8330 (High Explosives). All compounds were successfully analyzed. Problems were identified with 
the data package that result in the qualification of data. 

I. VOC: 
Toluene was detected (2: DL) in the method blank (MB) and trip blank (TB). The associated sample 
results were detects< J Ox the blank concentration and< the RL will be qualified "U" at the RL (l.O 
ug/L) with descriptive flag "B" and/or "Bl." 

'J11e LCS percent recovery (%R) for acetone (59%) and vin)'l acetate (51%) were< the lower QC 
acceptance limit (71% and 67%. respectively) but > I 0%. The associated sample results were non
detects c· .. JDs) and will be qualified "UJ, Pl." 

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

Holding Times 

All samples were extracted and analyzed within the prescribed holding times and properly preserved. 

Calibration 

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



The caJjbration RF for lrichJoroetbene (0.28) was< the specified minimum RF (0.30). The calibration 
relative standard deviation (RSD) and continuing calibration verification percent difference (CCV (%D) 
for trichlor~thene met QC acceptance criteria. The associated sample results \vere NOs and as a result 
based on professional judgment no data will be qualified. The CCV %0 for five target analytes were> 
20% but :S 4~~ or> 40% buts 60% (see Data Validation Worksheets). The associated sample results 
\\("re NOs and as a result based on professional judgment no data will be qualified. 

Blanks 

No target analytes were detected in the blanks except as noted above in the summary section. 

Internal Standards (ISs) 

Internal standards data met QC acceptan(:e criteria. 

Surrogates 

The surrogate recoveries met QC acceptance criteria. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCSlLCSD) 

The LCS/LCSD met QC acceptance criteria except as noted above in the summary section and as follov .. s. 

A II analyses: 
1t should be noted that no LCSD was provided with the SlXi. Laboratory precision was asse:>sed 
using the r\.,1S/t\.1SD~ Yvhich intt QC accept.nnc.e (:riteria~ 1'~o data ,~.,rill be qualified a~ a r~sulL 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) 

The f\.1S/1\-1SD rnet QC acceptance criteria exc.ept as follov,:s. 

VOC: 
It should be noted the MS/MSD was run on a sample of similar matrix from another SNL SDG and met 
QC acceptance criteria .. ND data v .... iU be qualified as a result 

Target Compound Identification/Confirmation 

"' • 'd ·- . r - • I . I 1·.;o target co:npound 1 entltic.auonJconhrnlatlon ana,yses v.-ere requtrt,U. 

Detection Limits/Dilutions 

All detet.::tion H:ni!s vverc properly repot1ed~ No dilution:; \\·-:re required t:.\t:.ept a:; foHvv.-s .. 

HilL~ Explosives (HE): 
All sampks were diluted 2x a;::cording to laboratOt) procedure for this anal;,sis. 

OtbcrQC 

Nu TB. equipment blank (EB), field blank. (FB), or field dupli;::ate pair was submitted on th.: AR!COC(s) 
except as follows. · · 

voc~ 

A TB \V~ submitted on an AR/COC(::;). 





Data Valida " Summary 
Site/Project: Q55~GLJ/?'1 Pmjectffask#: f-.2_:.)..;;;LO/.O'j #ofSamples: "8 Matrix: ::t;;;~ 
ARICOC #: IR 0 7:5 '-iS" Laboratory Sample IDs: I I 3 9 ~ 0 ·-0 I w -0 o<i? 
Laboratory: GeL 
SDG-#: // 3 <f ~ 0 

QC Etement 

1. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

s. Laboratoey Control Samples 

6. Replicates 

7. Surro~s 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

II. ICP Serial Dilution 

12. Carrier/Chemical 'I'l'<u;er 
Recoveries 

13. Other QC r ~t,.~ t:_ 

J = E:ltimated 
U "' Not DeW::te:d 
UJ "" Not DeW::ted, Estimated 
R == Unusable 

Analysis 

Ot!aniCS , . :r:L-Inorganics f NtJ:;./r/tJ:J-
VOC { SVOC l Pe~--~de! I ~LC I ) +\? I :Qi1d(i I r.v A ". \ I -...ltttD I Uther 

...; tl 
.. .) \ 
u \ 
../ \ 
u:r 1 \ 
,., i'l ''"IITT ' N'l '" ;·· 

·. :.·:;: '!! ,;;:}~' ,·::. '': i:!]l~ '':' "~--· 
~ I \ 

".'f : !; : 

ffi) - I ~ I ttlg} 

../ v 
·./ v 
J J 
/ ../ 

J v 
v" ../ .,; 

./ 
i/ 1 r~:;\':f'' ;"G,~~~:~r0:f,l,' .: t'~.l',':!rl,:!\.i::\;;i!\l~!~:Ur', I, :,',, :·\l [11\:l:\\:~.-:~i\1 · 1fi· IJ\L ul•.1.:; ~~:tJ!fl. ~ 1 .. .U:J.L~I.iJL.Ld.ll.I:J.i;[J~i~l[!r.l,,:J ":~ ,,rLl li-~I!J.I.di.:Jl~; J.l 

J / 

../ v 

./ v 
u-s v 
./ v 
/ v 

'

, .. ~ .. , .. , ... ,,_~ __ ·'_" ._,_,. __ ._._,~_._._-"·_-... ,m ............. ·.i .. '.''"· .. "l'' .. '"'"'_ ....... , ''II' ,_.T '·.l''[r'l' "llj!ill~(''~"r.· 
/ 1 il::i:!~lLU,i. ~ t ;

1!:1; "t'::':;:/ ::.!!f :TH.t1i ::i:i~irii ·'i:;~·:;/: ·_:,I: 1 , /;:Iii' il:~lif!:t:!u: . :ii/.1lf£!;H(::, . 
. :\ ~.t.:: . ~~~~.:t1.:~r.~ i[ 1 · 1[(:;u~ :·': ~~~:r :,.:i .. '.j w:_::i::~ ~:~T~li:.tl J fi>: ., .. , :,, ~~u1J :~ I: il{:~w:l::r~::lftl~ :!_ :.~::·:.:-'.·:~:;. 

'" 
.. : :!!! 

u I I ~ tltr I tJ!t I tJ~ I tJ!t ltv1tt I w 
Check(-./) = Acceptable 

Shaded Cells = Not Applicable (also "NA") 

1\ 

l 
\ 
_\ 
\ 
\ 
\ 
} 
\ 
\ 
\ 
j 

NP "'NotProvided ~/1 ~ /,..., 
Other: Reviewed By: ~ ~~ Date: 0 .:;z.-..2 ~ -0 L/ 
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Site/Project: /)55 · {rkff11 

Volatite Organics (SW 846 Method 8260) 

ARJCOC #: (.,O f5''{> # of&unples: :;._ 

Matti . Page I of 2 

X. J: ~ 
; 

, - -- . - - -- . 
,. ....... ......a. .... tTI'."'!~.26tJ 13( V o c-) Ill ((:,~ ~ ..... ~. - __ '-/If- ~l 

Callb. C.lfb. ccv ·r.:; 
tPs 

;o; T RSDt fJekl 
IS CAS II Name c Min. Intercept RF -~ %[] Met bod 

LCSD 
LCS MS MSD 

MS Dup. Equip. Trip 

L RF <20%1 BUcs RPO RPO FtPD Blanke Blanke .B!Jc 
>.OS 

0.519 20% 

l 71-"-6 1, 1, 1--trichloroc:thane ./ 0.10 N'A ,; ./ / ../ -./ ...r v' v' ;./ 

'l 79-34--5 1,1,2,:2-taracbloroe:hane 1-' Q.)O ..; t/_ ' 2 79-{]Q.:S 1, 1,2~lorodliaqe [.I 0.10 .,; ~ _\ \ 
I 75-34--3 11-dldlloroethaae .; 0.10 v ·I_ \ \ 
1 7S-35-4 1J-4ic!doroethen~ ,/ 0.20 ..L ..; V' \ 
l 107.00·2 "....,.....,.., roetb.aiie -.1 G.lO .,/ •,/ -.).I \ \ 
1 lS6-.S9-2 d.-1,2-dlc:hloroedteDe .,j 0.01 .; J .,/ ' \ 
t 18-8N iU-4.1t:Mo I;/ !HH "' v ,/ \ I 
I I7J-,93-3 2~{MKK)(l~) .J n.01 - ·,f <.J ;... 3-__;).. t \ 

• l~~~~ ~~~U,Gichloroethaae I ..I ..; .IJ ...1 1 \ 
2 :S'-t-78-6 Uldleallooe (MBJ(} I~ 0.01 - -./ ..i -JJ."' \ \ 
2 108-1()..1 ~2..-.:ione(MIBK) Ill 0.10 JL ..! ./ ' t 
I 67~1 l(b;blkl ill O.ot __L v "'I :J"i l: I J \ \ 
l 71..-43-2- hertzcae !.I 0.~ __..f__ -'--- ,/ 

" ' I 7$.27-4 brcmodiddororn«haoe II/ 0.20 ' " ·./ \ 
) 7$-2!!-% ~ v ().10 .J 

. ..., 
"- I 1\ 

I 74-83.9 brumometban~: " 0.10 1/A -./ ../ \ 
1 7$-LS.O QIIIKn~de .., 

Q~l~ -"' ./ \ 
1 56-::l-S carbon tetncll1oride J 0.10 ../ .;' \ 
2 108-90-7 ehlorebenzette -.1 0.50 ./ ., \ 
1 15-00-3 dl.lorOdb,oe J 1).01 __.,/___ >/. j \ 
l 67-66-J diiGNForm ..; 0.20 v' / \ 
l 74-87·3 dtlarotru:thanc 'II 0.10 ..,f ./ \ 
l 10061-01-!5 c:i• t ,34idtlorapropene .,j 0.20- ../ .; ' :2 1'24--18-1 dibrornodtloromd.baru: .j 0.10 ..,; .f \ 
2 100-4J...f dh:·.U. .J 0.10 'I ..! v \ ' 1 7~-09-l mdhylme dllor-ide_fl Oxblk)_ " 0,01 ~ ;I _.. 

' \ 
2 L00-42-S [styrooe J 0.30 /.JA .J " \ ' 2 1Z7~lf;..f c.,~ ., 0.24 . .!!'___ -{ ' . ~ \_ 
2 108-88-3 it!>liUitC( 1 Oxb!k) lv 0.40 ..; ./ 0.¥'12 J \ 0.1-1~ r I./. '{J. '1,/J. 
l 10061-<I:H trallll-1 3--didtl e 1-J 0.10 I ..; ./ L \ 1/ / 

1 79..()1--6 ~ .; 0.30 0 .2~ -1 \ ' 1 7'-01-4 ~_dtloi'lde L" rno -L ..; .. LJ_ \ j_ 
z 1330-20-7 xylenes(trul) -/ 0.30 ..; \1, v '-

·~· \ 
103..()5-4 vinyl aa:t.m !-./ "\l .J -1 - '(q •I ~~ l ~1'1 I \V ' 'v I \1/ 

Comments: Notes: Shaded rOW's are RCRA ool11'ounm. 

Q( ~ ~ ~&::!~..,...., ~{...(..;;(. ~~ Revie\VOOBy: 
a. .. ~ 5.-v L. :1 15(_;. o T ~- -- ~ ;{~./ Date: L?·T-~3 -Oi..( 
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Volatile Organics Page 2 of2 

Site/Pmject: AR/COC t#; 60(5'-15 
Bakh#s: -------------------------------------------------

Laboratory: SDG #: ------------ #of~l~: Ma~: ---------------------------

Surrogate Recovery and 

Sample SMC1 SMC2 SMC3 
IS 1 
area 

~ "" ., 

~ 
~ 

~ 
11/ef ~ 

6,:;~/ltfA ~ 
~ 
~ 
~ 
~ 

SMC 3: Toluene-d8 S ~ne--<15 
lY f/tl.. ~r .. , tCt; ~ L tJ&.. · . · R.F· /J; 

71 
_ , . :: .1 .n c:(t r:. c I 3: 1, 4-DiC·blor· obenz~neM 

/Z.sNc;v· .t)....d ac v.·~e~~ . ~.-":.''! ~ ...... ~ ~.-.~--- ~ . () r::::::r-- N' u" ....d/J.-~~ 

"' 

@ W CcV'lc () r 5~0¥~ ~ 7;:LO 
-6-J ~ tjt) ~':'- ?' ¥0 ~E:.'-0 / ~~~ 
~. N05 .....Ji tl4"-~f.~~~ rr-J tV~ ch$c ~-~~ 

JB-19 

IS 1 IS2 IS 2 IS 3 IS 3 
RT area RT area RT 

£"'-... 

~ 
"' ~ file-t 

c·ll,·f~,jc,__ ~ 
~ 

"" t~ 
~ 
~ 

.J ~L?J· 
/ - --- · 1~ ~ ~

1 ~ ... 11113/ TIJ 
~ ~ ~ ~ ?/Ox: cL~ 

(_ ~~) :J ~ ~ !~/:!.~::--~f._. "{$1" ~-r- fF"f "/!, - !' 

{j)Th f__C.S'f,~ t;,-. ~ 4 ~~ 
i~ L t:IA.-< ._)4,...._._~. a c ~, · ~ 
~~No~~v~-t~ 
~ ''UJ;P'/ 



High Explosives (SW 846 Method 8330) 

Site/Project: /2 $5 ·- 6 fA) fY1 AR/COC #: b CJ l-5 'I S Laboratory Sample IDs: ------!./_.._/__,·3~91;""-. 0=-'----=-0-=0_,_f ________ _ 
Laboratory: G C L SOO #: _ ____.!...._.1-=3'---9._..~'--"· ('-. ____ _ 

Methods: EPA 1330 (Ht:-) 
I rL~ JJ .............. ........ 33~/'lt{ 

I . CUrVe CCV Method LCs MS Field . Equip. Field 
CASt NAME ' Intercept Ra %0 Blank• LCS LCSD RPD MS M$0 RPD J)(lp. Blanks &IriS 

.99 200/o u 20% 20% RPD u u 
2691-41-0 HMX ./ ./ ./ v -vi J 1\ ./ ../ v' 
121-82-4 RDX ..! \ \ 
99-35-4 l 3,5-Trinitrobenzene I./ \ \ 
99-65-0 1 ,3-dinitrobenzene v' \ \ 
98-95-3 Nitrobenzene ../ \ 
479-45-8 Tetryl v \ \ 
118-%-7 2,4,6-trinitrotoluene .; \ \ 
35572-78-2 2-amino-4,6-dinitrotoluene ..! \ \ 
19406-51-0 4-am.inn-2 6-dinitrotoluene lv -~ ' \ 
121-14-2 2 4-dinitrotoluene J \ \ 
606-20-2 2,6-dinitrotoluene ..1 \ 
88-72-2 2-n:itrotoluene I./ 1\ r-... 
99-99-0 4-nitrotoluene .; \ \ 
99-08-1 3-nitrotoluene IJ \ \:/ \I ,; -~ _\ _\V_ 'io I \I \ 
78-ll-5 PE1N \ y II \ 

\ \ 
\ \ 
\ \ 

L____ ______ 
--- ---------- ------L___ L_ ____ -

SaMple SMC%REC SMCRT SampJe SMC%REC SMCRT Comments: 

·-
fflel- IL A./te.ttu 

Confirmation 

s.Jnpte CA$. RPD>25% Sample CASN RPO> 25% · 
1"-. 

' 

Net /l-61£,f,f..l"cd j 
{(,e.'jc.J./h N IJ$ 

--------- L__ ---- -: 
SolldH.o-aqueoaa convenloB: ~ __/ ~ / ~ 
rnglkg = J!SI g;[(~tgl g) x(~lemass {g} I l&tllple vol. {ml}) x(IOOOml/ I liter)} I Dilution Faa.or= ).lgil Reviewed By: /T' ~- Date: t? 1-.). ~ ·c:J 'I 
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Inorganic Metals 

Site/Project: [)55 ~ G 4J(n ARJCOC #: 6 0 [5 'I 5 Labon.tory S&n?le IDs: i 12 <i·S'(, - oo >
1 
-~o '-/ 

Laboratory: GEL SOO #: // 3) <Sf, 
Methods: EP.4~o~t>{j-CP·-MS t>!1e/p.}s)

7 
Ef'4'I'I!OA (.c. V,q4 IIJ) 

f Sanroles: ..2. . lYI~'"'' ~-..,.....-

~~"""'" 35"6'-151-' 33"1-911 ------------. 

CAS#/ --tJ- QCEiement ~(!) 
. Analyte M~ LCSD MSD Rep. ICS 

Serial Field Equip. ~ 
TAL lCV CCV ICB CCB LCS LCSD MS MSD JltlR.. Du)J. 

BMob JlPD RPO RPD AB 
tion RPD Ullmb BiMliiR 

7429-90-5 Al 1\ 
1~& -./ .., v' ../ -./ v .,; \ v \ / ./ V' 1 
1440-41-1 Be \ \ \ 
7440-C-9Cd .. -/'· ..£ ./ </ v ./ ./ _\ 1.( ) v ..; v \ 
7440-704~ ./ v' v ..[ ,/ ./ _1/_ 1 N/R \ ,[ ..; ,/ \ 
7.uo47-3Cr v' ./ _v'__ tl v' ./ .; \ v I ./ ,/ .,/ \ 
7440-48-4 c., \ I \ . 

1440-5(}-8 Cu \ \ \ 
7439-89-6 Fe 1 1 
14J9-95-4 Mg .,/ ,., _J ../ .,/ / ./ J '.HI# \ . .L _.../_ ·./ \ 
7439-96-5 Mn \ ' \ \ 
7440-02~Ni \ \ \ 
7440-09-7 K ··l ../ ../ { ~,OISrJj 0. 01{/fl ~ 1 I# ill .'1 ._/_ ...; v' \ r:J.() 'fq,S ~.DS'35 
7~n.4A2 ·v ~ -~ L .. ~ ,/ ./ \ 'v" \ ./ v ·./ \ 
7440-23·3 Na ..1 .,/ >/ .J v"Jti.L J Will I .,/ ./ ./ 0.~5 
744G-62-Z V tJ-t..15~., [ Ll.~J:. ~ 
7440-66-6 Ztl ·\ \ 

.1 cl \ 
7439-91--1 P1J ../ ./ v: v' ../ ,/ ,/ \ i/ \ ./ .,/ v \ 
'TM~lSt _._; ./ v " ..,/ ./ \ ../ \ .,/ L ·./ \ 
1.uo-38-l.A. v ../_ .-./ l ./ ~ .• C0/5~ </ \ ../ .1 ./ J v \ 1(), /)(.1 '-1: ~ 
7440-.16-0 Sb _\_ \ \ 
7440-28.0 Tl \ \ l 

\ \ \ 
7439~97.6 Ita .J -.1 v ../ . ./ 'a' OCKJ():I.f " \ t/ ' I N/t l'llr \ i?.!JaJ~t:l 

\ \ \ 
CyanideCN \ \ .\ 

\ \ \ 

' 1 \ 
~ L. .. - [ __ -------- _\ -- - J - -- -- '----------

L____ ___ .~ 
~- ' . ----- --- --- --- - -- - - - ----~ ---

Nutet: Shadedrowtllfe RCRAmeuls. ~~~~~U~WI,$!0Ry~on: mgi kg .. ~J ~: [{~J &J x ~~lel'l'I8SS)8} /~vol. {mi.}) x(lOOO ml/l.l,-}1 lpilution F8dor -llg/1 

Comments: 11/n'-- T~ 1115 7• ,e.~ ~ 'f-~/ ~L £;J >' <-/X ¥tAZf [ <-J 
@ A~ {II}-~ lJ'Z$/~ 1'113~·~~ £/ , \..£/ 11-' 
~ ~ .-::_ 5 « _,!,.U ~ ~ ~/ ReviewedBy: JL.::..~ d ~~JI 

Ju_ ~J~ tr ;-, 13 'I 
{f)KII ~~~..d~"·~~~ 

Date: t!l 7-;;2 ) -CJ 'f 

·-<~ > ~xhb~'NC/dd~~~~ W 
~M I._; / ~ _, 



General ...... . emistry 

Site/Project: D S 5 - G LJ(YJ ARICOC #: ____..6"'-',l)"-'-l--==-s--'Y:.....:5""~---- Laboratory Sample IDs: J I 3 Y $6 -Ol) ~ -00 (.c. - OCJ $' 
I 

Laboratory. 6 E L soo #: 113 (l Z ,, _ 
~= ~WaA{nN~~~%~1C~R~hiC~~=3~g~·~lG~M~0~~~~~~~~~)~-----------~-

3 Matrix: ~uL<£/~~ Hatch #q· 331JU?CJI3.J'$5'c{<f, ].J1J~70 , J 3'7' '$].....__ - -
I - --

I 
----- ---7 -- -----

~Element 
CAS# AIWyte T Cfls MSD !Up. ICS Serial Ffeld 

Equip. Field JCB CCB Method LCS LCSD LCBD MSD 01111- Dup. A ICV CCV 
8lanka 1U'D RPD RPD AD Blankl Blanlls L tiOA RPD 

Stt%· Te-te./ 
v' ./ ./ ../ / J ...; ~ r"-L w vi 1\ ro·-tl Cy~.·de. 

l;lt~95~- Bt~~,J..: v \./ v' / v v ./ \ ./ \ v \ 
/J 7-'f 

\ /t::.~it~ C)../Dfl.;J~ v ./ ./ ./ v vi v' ./ v' 
()0·&.-

/6 9$'1- Fl~.tc(.•.Je lv .,/ / ../ v J v" \ 
..; \ ...; \ 

41~8 [\ /'f$_tJ'5- .s .. lAfe- fv ./ ./ v V' v .j v v 
Ft·~ 

Wo3jNq;_ tv ../ ./ -./ ·../ ./ .; 

1\ 
..; \ N'S'f( V" 

1\ \ 
\ \ \ 

1\ 

\ \ \ 
·y.A_.... - ~ 1£~ 

. -... ~~ Q.(. ~ N03/NO~ I~.- ... ---~ .... -~ 7 
(j) T/u. /)15 ~,(?.. r TC IV "~ L c£~ {).C ~ ~ 
w-J/~~p l;u~ .AJ.'' 

>/tJ ·~~/~tV{)~ 
/ 

Reviewed By: J::v~ 4 ;:;::__Lsi Date: o 1- .J-] ·o y 

B-16 



Co11tract Vl Jticn Re'Jiew (CVR} 

Project Leader COLLINS 
~-------------------

Project Name _os_s_-_a_w_M ...... ----------- Case No. 7222_01.09 

ARJCOC No. 607545 
---------------------

Analytical Lab GEL 
--------------------------~-

SDG No. l H986 ------------------------
In the tables below, mark any information that is missing or incorrect and give an explanation. 

1.0 Arudvsis R' t and Chain ofCustodv Record and Lo~-ln Inf4 
Line Cont~lete? Resolved? j 

No. Item Yes No If no,~ explain Yes No 
1.1 All items on COC com_mete • data en.try cJetk initialed and dated X 

J.2 Container type(s) eo.rrect for anajyses requested X ! 

1.3 Sample volume adequate for #and types ofana1yses requested X 
1.4 Presct\'ative correct for analyses requested X 
1.5 Custody records continuous and complete X 

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

1.7 Date samples received X 

1.8 Condition upon receipt information provided X 
-~ ----~ L_- - - ------ ----- -- ~ ~· 

-. ~ ----

Line C()tt1Jlltte? Resolved? 
No. Item Yes No Ifno, explain Yes No 

2.1 Data reviewed, signature X 

2.2 Method reference number(s) complete and correct X ' . . 

2.3 QC analysis and acceptance linrlts provided(MB, LCS Replicate} X 
2.4 Matrix sp_ikelmatrix ~~ duJllicate data provided(if_requested)_ X 

2.S Detection lirnits provided; PQL and MDL (or IDL), MDA and Lc X 

2.6 QC balch numbers prrwided X ! 
2.7 Dilution factors {l!'ovided and all dilution levels repo_rted X I 
2.8 Data re~ed in appropriate units and using correct significant f~es X 
2.9 Radiochemi~try analysis uncertainty (2 sigma error) and tracer recovery (if NIA 

I applicable) reported 
2.10 Narrative provided X 

2.11 TAT met X 
2.12 Hold tbues met X 
2.13 Contractual qualifiers Jlrovided X 

2.14 All requested result and TIC (if _requested} data PIOVided X 



ARCOC 607545 

Contract Verification Review (Continued) 

.., ..... __ ....., ""(--·· -·-·-................. 

Item Yes No Iho, Sample ID No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract sl)ecified or project·specific X 
requirements? Inorganics and metals reported as ppm (mglliter or mg/Kg)? Tritium reported 
in picocuries per liter with percen! moisture for soil samples? Units consistent between QC I 

I 

samples .and sample data 

3.2 Quantitation limit met for aU samples X 

3.3 Accuracy X ACETONE & VINYL ACETATE FAILED RECOVERY LIMITS 
a) Laboratory control samples accuracy reported and met for a11 samples FORVOCLCS 

b) Surrogate data reported and met for a11 organic samples analyzed by a gas chromatography X 
technique 

c) Matrix spike recovery data reported and met X CYANIDE F ATILED RECOVERY LIMITS FORMA TRIX SPIKE 

3.4 Precision X 
a) Replicate ~le precision reported and met for all inorganic and radiochemistry samoles 
b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3.5 Blank data X TOLUENE DETECTED IN VOC MElliOD BLANK 
a) Method or reagent blank data reported and met for all samples ARSENIC, MERCURY, POTASSIUM& SODIUM DETECTED IN 

BLANK 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X TOLUENE DETECfED IN TRIP BLANK 

3.6 Contractual qualifiers provided: "J"- estimated quantity; "B"-analyte fot1nd in method blank X 
above the MDL for organic or above the PQL for inorganic; "U"~ analyte undetected (results 
are below the MDL, IDL, or MDA (radiochemical)); "H''-analysis done beyond the holding 
time 

3. 7 Narrative addresses planchet flaming for gross alphalbeta N/A 

3.8 Narrative included; correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and 8082 X 

(pesticidesiPCBs) 



coc 607545 
Contract Yeritt ... ation Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

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

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard perfonnance data provided X 

e) Instrument nm logs provided X 

4.2 GCIHPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) InstrUment run logs provided X 

I 
4.3 Inorganics(nle~s) 

I 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) TCP serial dilution provided X 

e) lnstrwnent nm logs provided X 

4.4 Ftadiochetni~ 

a) Instrument run logs provided N/A 
-
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Contract Verification Review (Concluded) 

5.0 Problem Resolution 

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

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

Were deficiencies WU'esolved? Yes ® 
Based on the reviewj this data package is complete. @ No 

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

Reviewed by: I ~ \? ~""~'--<:.-'- Date: 7-8··04 Closed by: Date:. _____ _ 
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ANNEX D 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

Introduction 

Sandia National Laboratories/New Mexico (SNL/NM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNL/NM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNL/NM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNL/NM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used are those that SNLINM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNL/NM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNLINM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNL/NM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE et at. September 1995); Workbook: Future Use Management Area 1 (DOE et a/. October 
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this time, 
all SNL/NM SWMUs have been tentatively designated for either industrial or recreational future 
land use. The NMED has also requested that risk calculations be performed based upon a 
residential land-use scenario. Therefore, all three land-use scenarios will be addressed in this 
document. 

The SNL/NM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential exposure 
routes consist of: 

• Ingestion of contaminated drinking water 

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

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

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

Based upon the location of the SNL/NM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNL/NM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNL/NM ER has, therefore, excluded the 
following five potential exposure routes from further risk assessment evaluations at any SNL/NM 
SWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated 
water drinking water drinking water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor 'phase or (vapor phase or particulate) 

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

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

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

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

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

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

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

Soil Ingestion 

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

C * IR * CF * EF *ED 
I =~'---------------
' 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 (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

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

where: 

C, * IR * EF *ED* (YvFor JfpEF) 
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 [m 3)/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
VF =soil-to-air volatilization factor (m 3/kg) 
PEF = particulate emission factor (m3/kg) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D =~s ______________________ _ 

a BW*AT 

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

ABS =Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

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

where: 

C *IR*EF*ED I = _:.:We__ ____ _ 

w BW *AT 

lw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw =Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate (Liday) 
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 1 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw =Chemical concentration in water (mg/L) 
K =volatilization factor (0.5 Llm3) 

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

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

Tables 2 and 3 show the default parameter values suggested for use by SNLINM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COGs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNL/NM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNLINM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNL/NM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNL/NM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNL/NM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNL/NM will use them in risk 
assessments for all sites where the assumptions are consistent with site-specific conditions. All 
deviations will be documented. 
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Table 2 
Default Non radiological 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) 25oa.b 52 wklyr)a,b 350a,b 

Exposure Duration (yr) 25a,b,c 3oa.b,c 30a,b,c 
70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

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

Averaging Time (days) 
for Carcinogenic Compounds 25,55oa.b 25,55oa.b 25,550 a,b 

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

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

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

Inhalation Pathway 
15 Childa 10 Childa 

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

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor (mg/cm2) 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day) 3,3ooa 5,700 Adulta 5,700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA = U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = 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 
Ingestion Rate 100 mg/dayc 100 mg/dayc 

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

Inhalation Pathway 
Inhalation Rate (m3/yr) 7,300d,e 10,95oe 
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 

a Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997) 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNUNM (February 1998). 
EPA = U.S Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s). 
yr = Year(s). 
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365 day/yr 
3oa.b 

70 Adulta,b 
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1.0 INTRODUCTION 

1.1 Investigation History 

Solid Waste Management Unit (SWMU) 154 was originally one of 23 SWMUs designated as 
Operable Unit (OU) 1295 at Sandia National Laboratories/New Mexico (SNL/NM). This number 
was reduced to 22 when a petition for Administrative No Further Action (NFA) was approved by 
the New Mexico Environment Department (NMED) for SWMU 139 in 1995. 

In August 1997, an NFA proposal was submitted to the NMED for SWMU 154 (SNL/NM August 
1997). In January 1998, as part of a five-site sampling comparison study required by the NMED 
(Dinwiddie January 1998), additional samples were collected at Drain and Septic Systems 
(DSS) SWMU 154 from boreholes drilled through the center of, and beneath, the two HE 
seepage pits. The analytical results were submitted to the NMED, and were evaluated and 
summarized in an internal NMED report (McDonald November 1998). In June 1999, the NMED 
Hazardous and Radioactive Materials Bureau (HRMB) responded with a Request for 
Supplemental Information (RSI) on the NFA proposal (NMED June 1999) with the following 
specific requirements for SWMU 154: 

• Provide complete analyte lists and method detection limits (MDLs) for volatile 
organic compound (VOC) and semivolatile organic compound (SVOC) analyses. 

• Provide an estimate of the volume or mass of liquids disposed of in the septic 
systems. 

• Provide details on the size (diameter) of the drain lines. 

• Install a groundwater monitoring well. 

The NMED also stated that no septic system NFA proposal would be approved without 
groundwater characterization unless the NMED gained confidence that such approvals would 
be protective of human health and the environment. The NMED stated that the only way to gain 
that confidence would be to conduct a sampling study of a sample population; the technical 
approach and decision-making details would be discussed later with SNL/NM. 

SNL/NM addressed the general and site-specific comments in a response to the RSI in 
September 1999 (SNL/NM September 1999). The SNL/NM responses to the SWMU 154 site
specific comments were to: 

• Provide analyte lists for VOC, SVOC, and high explosive (HE) compound 
analyses. Depending upon the laboratory, either MDLs or reporting limits were 
also included. 

• Provide an estimate of the volume of effluent discharged to the septic and HE 
drain systems, based upon an assumed number of workers and volumes of water 
used for equipment cleaning. 
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• Provide drain line diameters as indicated on facility engineering drawings. 

• Agree, as specified in the subsequently approved Sampling and Analysis Plan 
(SAP) (SNLINM October 1999), to install a groundwater monitoring well at a 
location that is both downgradient and acceptable to the NMED sometime after the 
start of Fiscal Year 2003. Funding became available earlier than planned and the 
well was installed in August 2001. 

On December 13, 1999, the NMED/HRMB confirmed in a response to SNL/NM (NMED 
December 1999) that, as discussed with SNL/NM technical staff, additional investigation would 
be conducted at SWMU 154. 

Negotiations were conducted during the September 1999 RSI response submittal 
(SNLINM September 1999) to define a technical and decision-making approach to complete 
environmental assessment and characterization work at the 22 SWMUs and 61 other DSS Area 
of Concern (AOC) sites at SNLINM OU 1295. A SAP (SNLINM October 1999) was written that 
documented investigations planned for completion at all OU 1295 SWMUs and AOC sites. The 
plan was approved by the NMED in January 2000 (Bearzi January 2000). Technical details for 
soil sampling procedures, soil sample locations, laboratory analytical methods, and passive soil
vapor sampling requirements at these sites were specified in a follow-up Field Implementation 
Plan (SNL/NM November 2001), which was also approved by the NMED (Moats February 
2002). 

As part of the groundwater monitoring well agreement for DSS sites, SNL/NM was required to 
collect groundwater samples for a minimum of eight quarters, and analyze the samples for 
VOCs, Resource Conservation and Recovery Act (RCRA) metals, and HE compounds 
(McDonald February 2002). 

1.2 Remaining RSI Requirements 

The remaining requirements to fulfill the June 1999 RSI for SWMU 154 that are addressed in 
this RSI response are to: 

• Submit the analytical results for the eight quarters of groundwater monitoring, 
beginning in July 2002 and ending in June 2004, from monitoring well CTF-MW2 
near SWMU 154. 

• Submit a revised risk assessment using all available soil data. 

An updated general location map (Figure 1.2-1 ), and an updated site location map showing the 
soil sampling locations at this site (Figure 1.2-2) are also provided. The location of groundwater 
monitoring well CTF-MW2 is shown in Figure 1.2-3. Because the site description and 
operational history were provided in the initial NFA proposal (SNLINM August 1997), the 
information is only briefly summarized in the risk assessment report in Chapter 3.0. 
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2.0 GROUNDWATER SAMPLING AT DSS SWMU 154 

2.1 Groundwater Monitoring Well CTF-MW2 Installation and Sampling 

Groundwater monitoring well CTF-MW2 was installed in August 2001. The monitoring well 
location is shown in Figure 1.2-3. Figure 2.1-1 shows the monitoring well borehole being drilled 
with the two HE seepage pits and an HE storage bunker in the foreground. Although the 
borehole for the well was drilled to 190 feet below ground surface (bgs), the borehole caved in 
up to 135 feet bgs when the drill string was removed. The monitoring well was subsequently 
installed with the screened interval from 11 0 to 130 feet bgs and a sump from 130 to 
135 feet bgs. The borehole lithologic log and well construction diagram are provided in 
Annex A. The groundwater level rose significantly in the borehole after the well was installed, 
and depth to groundwater was 44 feet bgs on January 7, 2005. 

Monitoring well CTF-MW2 was sampled on a quarterly basis from July 2002 to June 2004 to 
acquire the eight quarters of groundwater data required by the NMED as specified in the SAP 
(SNLINM October 1999). Groundwater sample collection and handling were performed in 
accordance with SNLINM Field Operating Procedure 94-48, "Sampling Groundwater Monitoring 
Wells" (SNLINM July 1996a). 

There are no current plans to continue sampling or to plug and abandon this well. At some 
point in the future the well may be incorporated into the SNLINM Groundwater Protection 
Program or Long-Term Environmental Stewardship monitoring networks. 

2.2 Groundwater Monitoring Well CTF-MW2 Sampling Results and 
Conclusions 

Analytical results for the eight quarters of groundwater samples collected from monitoring well 
CTF-MW2 are presented and discussed in this section. As agreed upon by the NMED and 
SNLINM, the eight quarters of groundwater samples were analyzed for VOCs, HE compounds, 
and RCRA metals (McDonald February 2002). Although not required by the NMED, additional 
samples were also collected and analyzed for nitrate plus nitrite (NPN) and anions and cations. 
These additional samples were collected to further characterize the general ion chemistry of 
groundwater in this well and for purge-water waste characterization purposes. 

VOC analytical results for the eight groundwater samples collected from monitoring 
well CTF-MW2 are summarized in Table 2.2-1. MDLs for the VOC groundwater analyses are 
presented in Table 2.2-2. Acetone was detected only in the first groundwater sample collected 
in July 2002 as well as in the August 2003 trip blank (TB) and equipment blank (EB) samples 
associated with this well. Bromoform was detected only in the December 2003 EB sample and 
dibromochloromethane was detected in the February and April 2003 EB samples. Methylene 
chloride and toluene were detected only in TB samples. 
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Figure 2.1-1 

Drilling the borehole for groundwater monitoring well CTF-MW2 
northwest of DSS SWMU 154 with the two HE seepage pits and an 

HE storage bunker in the foreground. View to the northwest. August 17, 2001 
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Sample Attributes 
Record Sample 

Numberb Number 
605577 049493-001 
605761 060021-001 
606084 061025-001 
606084 061025-001 

Duplicate 
606258 061680-001 
606693 063014-001 
606912 063524-001 
607337 064409-001 
607544 065027-001 
607544 065028-001 

DUQiicate 

Table 2.2-1 
Summary of DSS SWMU 154, Building 9960 Septic Systems 

Monitoring Well CTF-MW2 Groundwater Sampling, VOC Analytical Results 
July 2002-June 2004 
(Off-Site Laboratory) 

VOCs (EPA Method 82608a) (~tg/L} 
Sample 

Date Acetone Bromoform Dibromochloromethane Methylene Chloride 
07-17-02 7.72 NO (0.5} NO (0.29) NO 5.0 
10-17-02 NO (4.5) NO 0.5) NO (0.29) NO (3.3 
02-07-03 NO (4.5) NO 0.5_l NO (0.29) NO 3.3 
02-07-03 NO (4.5} NO (0.5) NO (0.29) NO (3.3) 

04-30-03 NO (4.5_l NO 0.51 NO (0.29) NO 3.3 
08-25-03 NO (8.69 NO {0.5_l NO (0.29) NO 3.3 
12-09-03 NO (4.5 NO 0.5) NO (0.29) NO 3.3 
03-25-04 NO (4.5 NO (0.5) NO (0.29) NO 3.3) 
06-02-04 NO (4.5 NO 0.5) NO (0.29) NO (3.3 
06-02-04 NO (4.5} NO (0.5) NO (0.29) NO (3.3) 

Quality Assurance/Quality Control Samples-Trip Blank Samples (~tg/L 
605577 049500-001 07-17-02 NO (4.5} NO 0.5) NO (0.29) 4.03 J (5.0 
605761 060024-001 10-17-02 ND_(4.5_l NO (0.5) NO (0.29) NO 3.3 
606084 061030-001 02-07-03 NDJ4.5_l NO (0.5) NO (0.29) NO 3.3) 
606258 061686-001 04-30-03 NO (4.5) NO 0.5) NO (0.29) NO 3.3 
606693 063015-001 08-25-03 8.24 NO 0.5) NO (0.29) NO 3.3) 
606912 063526-001 12-09-03 NO (4.5 NO 0.5) NO (0.29) NO (3.3) 
607337 064410-001 03-25-04 NO (4.5) NO 0.5_l ND(0.29) NO (3.3) 
607544 065029-001 06-02-04 NO (4.5 NO (0.5) ND(0.29_l NO 3.3) 

Quality Assurance/Quality Control Samples-Equipment Blank Samples (ftg/L) 
605763 060023-001 10-17-02 NO (4.5) NO (0.5) NO (0.29) NO (3.3 
606086 061027-001 02-06-03 NO (4.5_l NO (0.5) 0.291 J (1.0 NO 3.3 
606260 061682-001 04-29-03 NO (4.5) NO (0.5) 0.528 J (1.0 NO 3.3 
606695 063018-001 08-22-03 7.45 NO (0.5) NO (0.29) NO 3.3 
606915 063531-001 12-08-03 NO (4.5 2.03 NO (0.29) NO 3.3 

Regulatory Limits 
Maximum Contaminant Levelc NE NE NE 5 

Maximum Allowable Concentrationd NE NE NE 100 

~ Refer to footnotes at end of table. 

~ 

I 

Toluene 
I 

NO 0.39 i 

NO 0.39 I 

NO 0.39 
NO (0.39} 

I 

NO 0.39 
NO 0.39 I 

NO 0.39 I 

NO 0.39 
NO (0.39 I 

NO (0.39} 
I 

0.482 J (1.0)1 
NO 0.39 
NO (0.39 
NO (0.39 i 

NO 0.39 
NO (0.39 
NO (0.39 I 

0.438 J (1.0) 

NO (0.39 I 

NO 0.39 
NO 0.39 
NO (0.39 I 

NO 0.39 

1,000 . 

750 
---····--
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Table 2.2-1 (Concluded) 
Summary of DSS SWMU 154, Building 9960 Septic Systems 

Monitoring Well CTF-MW2 Groundwater Sampling, VOC Analytical Results 
July 2002-June 2004 

Note: Values in bold represent detected analytes. 
8 EPA November 1986. 
bAnalysis request/chain-of-custody record. 

(Off-Site Laboratory) 

cMaximum contaminant level established by the EPA National Primary Drinking Water Regulations (40 CFR 141.11 [b]). 
dMaximum allowable concentration in groundwater for the contaminants specified in 20 NMAC 6.2, Sec. 3103. 
CFR = Code of Federal Regulations. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
J ( ) =The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
J..lg/L = Microgram(s) per liter. 
NO ( ) = Analyte not detected above the MDL, shown in parentheses. 
NE =Not established. 
NMAC = New Mexico Administrative Code. 
SWMU =Solid Waste Management Unit. 
VOC =Volatile organic compound. 



Table 2.2-2 
Summary of DSS SWMU 154, Building 9960 Septic Systems 

Monitoring Well CTF-MW2 Groundwater Sampling, VOC Analytical MDLs 
July 2002-June 2004 
(Off-Site Laboratory) 

EPA Method 8260Ba 
Detection Limit 

Analyte (J.lg/L) 
Acetone 4.5 
Benzene 0.33 
Bromodichloromethane 0.38 
Bromoform 0.5 
Bromomethane 0.5 
2-Butanone 2.31 
Carbon disulfide 1.91 
Carbon tetrachloride 0.29 
Chlorobenzene 0.32 
Chloroethane 0.5 
Chloroform 0.36 
Chloromethane 0.5 
Dibromochloromethane 0.29 
1, 1-Dichloroethane 0.41 
1,2-Dichloroethane 0.29 
1,1-Dichloroethene 0.41 
cis-1,2-Dichloroethene 0.3 
trans-1,2-Dichloroethene 0.37 
1,2-Dichloropropane 0.25 
cis-1,3-Dichloropropene 0.3 
trans-1,3-Dichloropropene 0.29 
Ethylbenzene 0.21 
2-Hexanone 1.45 
Methylene chloride 3.3 
4-Methyl-2-pentanone 1.78 
Styrene 0.25 
1,1,2,2-Tetrachloroethane 0.49 
T etrachloroethene 0.33 
Toluene 0.39 
1,1,1-Trichloroethane 0.34 
1,1,2-Trichloroethane 0.44 
T richloroethene 0.36 
Vinyl acetate 1.32 
Vinyl chloride 0.55 
Xylene 0.25-0.83 

3 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
11g/L = Microgram(s) per liter. 
SWMU = Solid Waste Management Unit. 
VOC = Volatile organic compound. 
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HE Compounds 

HE compound analytical results for the eight groundwater samples collected from monitoring 
well CTF-MW2 are summarized in Table 2.2-3. MDLs for the HE compound groundwater 
analyses are presented in Table 2.2-4. The compound 1 ,3,5-trinitrobenzene was detected in 
the February 2003 groundwater sample. No other HE compounds were detected in the 
groundwater samples associated with this monitoring well. The result for RDX (hexahydro-
1 ,3,5-trinitro-1 ,3,5-triazine) was rejected during data validation for the October 2002 
groundwater sample because the second column confirmation relative percent difference 
exceeded acceptance criteria. RDX was not detected during a reanalysis of this sample. A 
trace of tetryl (methyl-2,4,6-trinitrophenylnitramine) and 4-amino-2,6-dinitrotoluene were 
detected in separate EB samples associated with sampling of this well. 

RCRA Metals 

RCRA metals analytical results for the eight groundwater samples collected from monitoring 
well CTF-MW2 are summarized in Table 2.2-5. MDLs for the metals in groundwater analyses 
are presented in Table 2.2-6. The July 2002 sample was reanalyzed due to sample 
preservation problems. Arsenic exceeded both the NMED-approved background concentration 
(Dinwiddie September 1997) and the U.S. Environmental Protection Agency (EPA) maximum 
contaminant level (MCL) (Title 40 Code of Federal Regulations 141.11) in all the groundwater 
samples collected and analyzed. However, arsenic did not exceed the maximum allowable 
concentration in groundwater as specified in 20 New Mexico Administrative Code (NMAC) 6.2, 
Sec. 3103. Shortly after the first two rounds of sampling at monitoring well CTF-MW2, SNLINM 
notified the U.S. Department of Energy (DOE) Office of Kirtland Site Operations of the arsenic 
concentration exceedences over background and promulgated limits and explained that these 
concentrations were likely due to natural origin and not caused by a release at DSS SWMU 154 
(Lauffer September 2002). 

No arsenic or arsenic-containing products were identified or associated with the types of 
activities that may have occurred at DSS SWMU 154 (SNLINM August 1997). Arsenic 
concentrations in site soil samples were less than the NMED-approved background 
concentration of 4.4 milligrams (mg)/kilogram (kg) (Dinwiddie September 1997) in 21 of the 23 
samples, and slightly exceeded background at 4.6 and 4.8 mg/kg in only 2 of the 23 samples 
collected. 

Arsenic also occurs naturally in highly mineralized groundwater of deep origin that mixes with 
shallower groundwater along major Rio Grande valley rift-bounding faults. The relatively high 
arsenic concentrations are generally accompanied by highly elevated concentrations of chloride 
and sodium, and concentrations of these two ions are quite elevated in CTF-MW2 water relative 
to water in other groundwater monitoring wells in the area. The source of arsenic detected in 
well CTF-MW2, which was installed within the Tijeras Fault zone, is likely a mixture of shallower 
and deep groundwater that is upwelling along the high angle faults of the Tijeras Fault zone. 
Therefore, the anomalous arsenic concentrations detected in well CTF-MW2 groundwater are 
presumed to be of natural origin (Lauffer September 2002). 

All other metal concentrations were below the NMED-approved background or other 
promulgated regulatory limits. 
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Table 2.2-3 
Summary of DSS SWMU 154, Building 9960 Septic Systems 

Monitoring Well CTF-MW2 Groundwater Sampling, HE Compound Analytical Results 
July 2002-June 2004 
(Off-Site Laboratory) 

Sample Attributes HE (EPA Method 833088 ) (~g/L) 

Record Sample Sample 4-Amino-2,6-
Number!' Number Date dinitrotoluene 1 ,3,5-Trinitrobenzene RDX 
605577 049493-015 07-17-02 NO (0.0409 J) NO (0.0249 J) NO (0.053) 
605761 060021-015 10-17-02 NO (0.0409) NO (0.0249) R 
605761 060021-R15. 10-17-02 NO (0.0409 JH) NO (0.0249 JH) NO (0.053 JH) 

Reanalysis 
606084 061024-015 02-07-03 NO (0.0409) 0.0762 J NO (0.053) 
606084 061025-015 02-07-03 NO (0.0409) NO (0.0249) NO (0.053) 

Duplicate 
606258 061680-015 04-30-03 NO (0.0409) NO (0.0249 J) NO (0.053) 
606693 063014-015 08-25-03 NDJ0.0409) NO (0.0249) NO (0.053) 
606912 063525-015 12-09-03 ND_\0.0409) NO (0.0249) NO (0.053) 
607337 064409-020 03-25-04 NO (0.162) NO (0.325) NO (0.162) 
607544 065027-020 06-02-04 NO (0.162) NO (0.325) NO (0.162) 
607544 065028-020 06-02-04 NO (0.162) NO (0.325) NO (0.162) 

Duplicate 
Quality Assurance/Quality Control Samples-Equipment Blank Samples (~g/Ll 

605763 060023-015 10-17-02 
605763 060023-R15 10-17-02 

Reanalysis 
606086 061027-015 02-06-03 
606260 061682-015 04-29-03 
606695 063018-015 08-22-03 
606915 063531-015 12-08-03 

Note: Values in bold represent detected analytes. 
8 EPA November 1986 . 
bAnalysis request/chain-of-custody record. 

NO (0.0409) ND(0.0249J NO {0.053) 
NO (0.0409) NO (0.0249) NO (0.053) 

NO (0.0409) NO (0.02491 NO L0.053) 
NO (0.0409) NO (0.0249) NO (0.053) 

0.185 NO (0.0249) NO (0.053) 
NO (0.0409) NO (0.0249) NO (0.053) 

Tetryl 
NO (0.032 J) 
NO (0.032 J1 

NO (0.1 04 JH) 

NO (0.032 
NO (0.032) 

NO (0.032 
NO (0.032 
NO (0.032 
NO (0.487 
NO (0.487) 
NO (0.487) 

NO (0.032 J) 
0.1 J 

NO (0.032) 
NO (0.032j 
NO (0.0321 
NO (0.032 

DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 

NO () 
R 

= Not detected above the reporting limit, shown in parentheses. 
=Value rejected during data validation. 

H =The holding time was exceeded for the associated sample analysis. 
HE =High explosive(s). 
J = Analytical result was qualified as an estimated value. 
Jlg/L = Microgram(s) per liter . 

RDX 
SWMU 
Tetryl 

= Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
=Solid Waste Management Unit. 
= Methyl-2,4,6-trinitrophenylnitramine. 



Table 2.2-4 
Summary of DSS SWMU 154, Building 9960 Septic Systems 

Monitoring Well CTF-MW2 Groundwater Sampling, HE Compound Analytical MDLs 
July 2002-June 2004 
(Off-Site Laboratory) 

EPA Method 833088 

Detection Limit 
Analyte (Jlg/L) 

2-Amino-4,6-dinitrotoluene 0.0779-0.325 
4-Amino-2,6-dinitrotoluene 0.0409-0.162 
1,3-Dinitrobenzene 0.033-0.325 
2,4-Dinitrotoluene 0.0349-0.325 
2,6-Dinitrotoluene 0.0501-0.182 
HMX 0.0779-0.162 
Nitrobenzene 0.0131-0.162 
2-Nitrotoluene 0.064-0.162 
3-Nitrotoluene 0.064-0.325 
4-Nitrotoluene 0.064-0.325 
RDX 0.053-0.162 
Tetryl 0.032-0.487 
1 ,3,5-T rinitrobenzene 0.0249-0.325 
2,4,6-Trinitrotoluene 0.0779-0.162 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
HE =High explosive(s). 
HMX = Octahydro-1 ,3,5, 7 -tetranitro-1 ,3,5, 7 -tetrazocine. 
MDL = Method detection limit. 
Jlg/L = Microgram(s) per liter. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
SWMU = Solid Waste Management Unit. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 
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Table 2.2-5 
Summary of DSS SWMU 154, Building 9960 Septic Systems 

Monitoring Well CTF-MW2 Groundwater Sampling, RCRA Metals Analytical Results 
July 2002-June 2004 
(Off-Site Laboratory) 

Sample Attributes Metals (EPA Methods 3005/74708 1 (mg/L) 
Record Sample Sample 

Numberb Number Date Arsenic Barium Cadmium 
605577 049493-008 07-17-02 0.0705 J 0.0788 J 0.000044 J 
605577 049493-R08 07-17-02 0.0643 0.0741 NO (0.00004 J) 

Reanalysis 
605761 060021-008 10-17-02 O.o708 J 0.0773 J 0.000152 J 
606084 061024-008 02-07-03 0.0774 J 0.0832 J 0.000129 J 
606084 061025-008 02-07-03 0.0774 J 0.0832 J 0.000127 J 

Duplicate 
606258 061680-008 04-30-03 0.077 0.0826 0.000101 J 
606693 063014-008 08-25-03 0.0532 0.0647 NO (0.00004) 

606912 063525-008 12-09-03 0.0738 0.0922 0.00008 J 
607337 064409-010 03-25-04 0.0626 J 0.0836 J ND(0.00004 J) 
607544 065027-010 06-02-04 0.0674 0.0882 0.000166 J 

(0.005) 
607544 065028-010 06-02-04 0.0657 0.0894 0.000189 J 

Duplicate (0.001) 
Quality Assurance/Quality Control Samples-Equipment Blanks (mg/L) 

605763 060023-008 10-17-02 0.00147 J 0.000248 J 0.000135 J 
606086 061027-008 02-06-03 0.00194 J ND (0.00019) ND (0.00004) 

(0.003) 
606260 061682-008 04-29-03 NO (0.001) NO (0.00019) 0.000127 J 

606695 063018-008 08-22-03 0.0017 J 0.00019 J NO (0.00004) 
(0.003) (0.002) 

606915 063531-008 12-08-03 0.00154 J 0.00311 0.00112 

Regulatory Limits 

Maximum Contaminant Levelc 0.010 2.0 0.005 

Maximum Allowable Concentrationd 0.1 1.0 0.01 

Background Concentration9 0.014 0.12 0.00047 
-·--·- L__ -

Note: Values in bold exceed background and maximum contaminant level concentrations. 
8 EPA November 1986. 

b Analysis request/chain-of-custody record. 

Chromium Lead 
NO (0.00038 J) 0.000549 J 
NO (0.00038 J) 0.000887 

NO (0.00038 J) 0.000241 J 
0.00159 J 0.000228 J 
0.00142 J 0.000224 J 

0.00091 J 0.000259 J 
0.000667 J 0.00007 J 

(0.002) 
NO (0.00038) 0.000124 J 
0.000628 J 0.000113 J 

0.000856 J (0.1) 0.000318 J 
(0.002) 

0.00043 J 0.000306 J 
(0.003) (0.002) 

ND (0.00038 J) NO (0.00005 J) 
0.00104 J NO (0.00005) 

0.00068 J 0.000187 J 
(0.003) (0.002) 

NO (0.00038) NO (0.00005) 

0.00108 J 0.000158 J 
(0.003) (0.002) 

0.1 NE 

0.05 0.05 

0.043 0.01 
L_ ___ 

cMaximum contaminant level established by the EPA National Primary Drinking Water Regulations (40 CFR 141.11 [b)). 

Mercury 
NO (0.000047 J) 

NA 

0.000058 J 
NO (0.000047 J) 
NO (0.000047 J) 

NO (0.000047) 
NO (0.000047) 

NO (0.000047) 
NO (0.000047 J) 
ND (0.000047) 

NO (0.000047) 

ND (0.000047) 
NO (0.000047) 

NO (0.000047) 

NO (0.000047) 

NO (0.000047) 

0.002 

0.002 

0.002 

Selenium 
0.00122 J 

0.0011 J (0.005) 

0.00103 J 
0.00252 J 
0.00271 J 

0.000691 J 
0.00243 J 

ND (0.00064 J) 
NO (0.00064 J) 
NO (0.00064 J) 

ND (0.00064 J) 

NO (0.00064 J) 
0.000952 J 

NO (0.00064) 

0.00115J 

NO (0.00064 J) 

0.05 

0.05 

0.005 

Silver 
NO (0.00004 J) 
NO (0.00004 J) 

NO (0.00004 J) 
NO (0.00004 J) 
NO (0.00004 J) 

ND (0.00004) 
ND (0.00004) 

NO (0.00004) 
NO (0.00004 J) 
NO (0.00004 ) 

NO (0.00004 ) 

ND (0.00004 J) 
NO (0.00004) 

NO (0.00004) 

ND (0.00004) 

NO (0.00004) 

NE 

0.05 

< 0.010 
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Table 2.2-5 (Concluded) 
Summary of DSS SWMU 154, Building 9960 Septic Systems 

Monitoring Well CTF-MW2 Groundwater Sampling, RCRA Metals Analytical Results 
July 2002-June 2004 
(Off-Site Laboratory) 

dMaximum allowable concentration in groundwater for the contaminants specified in 20 NMAC 6.2. Sec 3103 . 
9 Dinwiddie September 1997. 
CFR = Code of Federal Regulations. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
J = Analytical result was qualified as an estimated value. 
J ( ) = The reported value is greater than or equal to the MDL, but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
mg/L = Milligram(s) per liter. 
NA = Not analyzed. 
ND ( ) = Not detected above the MDL, shown parentheses. 
NE = Not established. 
NMAC = New Mexico Administrative Code. 
RCRA = Resource Conservation and Recovery Act. 
SWMU = Solid Waste Management Unit. 



Table 2.2-6 
Summary of DSS SWMU 154, Building 9960 Septic Systems 

Monitoring Well CTF-MW2 Groundwater Sampling, RCRA Metals Analytical MDLs 
July 2002-June 2004 
(Off-Site Laboratory) 

EPA Methods 3005/74703 

Detection Limits 
Analyte (mg/L) 

Arsenic 0.001 
Barium 0.00019 
Cadmium 0.00004 
Chromium 0.00038 
Lead 0.00005 
Mercury 0.000047 
Selenium 0.00064 
Silver 0.00004 

3 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/L = Milligram(s) per liter. 
RCRA = Resource Conservation and Recovery Act. 
SWMU = Solid Waste Management Unit. 

NPN. Anions and Cations 

Analytical results for the NPN and anions and cations analyses for the eight sets of groundwater 
samples collected from monitoring well CTF-MW2 are summarized in Table 2.2-7. MDLs for the 
NPN and anions and cations analyses are presented in Table 2.2-8. NPN was not detected at 
concentrations above any promulgated regulatory limit. No regulatory or background limits have 
b_een established for bromide, calcium, chloride, magnesium, potassium, sodium, or sulfate in 
groundwater. With the exception of chloride- and bromide in the August 2003 sample, the 
concentrations measured for these individual anions and cations were similar and generally 
consistent for the eight quarters of sampling. 

Fluoride concentrations slightly exceeded the maximum allowable concentration (20 NMAC 6.2, 
Section 3101) in all eight primary and two duplicate samples collected, but were in all cases less 
than the MCL of 4.0 mg/liter. The fluoride detected in well CTF-MW2 is most likely naturally 
occurring. None of the known activities conducted at Building 9960 would have produced a 
discharge of fluoride contamination to the environment. Additionally, abandoned fluorite 
mines occur in the foothills of the Manzanita Mountains approximately 5 miles east of DSS 
SWMU 154. These mines were developed on deposits of fluorite (CaF2) that were emplaced by 
fluoride-bearing groundwater circulating along deep seated, high-angle faults bounding the east 
side of the Rio Grande Rift. 
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Sample Attributes 
Record Sample Sample 

Table 2.2-7 
Summary of DSS SWMU 154, Building 9960 Septic Systems 

Monitoring Well CTF-MW2 Groundwater Sampling, Nitrate plus Nitrite 
Anions and Cations Analytical Results 

July 2002-June 2004 
(Off-Site Laboratory) 

(EPA Method 353.1/3005/9012/9056)a (mg/L) 
Nitrate plus 

Numberb Number Date Nitrite Bromide Chloride Fluoride Sulfate Calcium MaQnesium 
605577 049493 07-17-02 0.03 J 1.63 

(0.05) 
605761 060021 10-17-02 0.01 J 2.16 
606084 061024 02-07-03 0.01 J 2.07 
606084 061025 02-07-03 0.01 J 2.08 

Duplicate 
606258 061680 04-30-03 ND 0.01) 1.84 
606693 063014 08-25-03 ND 0.01) 4.91 
606912 063525 12-09-03 ND 0.01) 2.00 
607337 064409 03-25-04 ND (0.10) ND (4.89) 
607544 065027 06-02-04 ND 0.01) ND (4.89) 
607544 065028 06-02-04 ND (0.01) ND (4.89) 

Duplicate 
Regulatory Limits 
Maximum Contaminant Levelc 10 NE 

Maximum Allowable Concentrationd 10 NE 

Background Co_nceQ(r~tioQ8 4.0 NE 
------

Note: Values in bold exceed the maximum allowable concentration. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 

427 2.16 141 435 J 

480 2.31 150 413 J 
476 2.02 153 414 J 
475 1.94 151 404 J 

463 2.36 145 447 
960 2.04 157 415 
462 2.28 164 393 
516 1.90 168 404 J 
455 1.77 131 381 
456 1.79 132 381 

NE 4.0 NE NE 
NE 1.6 NE NE 

NE __ 
L__ 

NE NE NE 

cMaximum contaminant level established by the EPA National Primary Drinking Water Regulations (40 CFR 141.11 [b]). 
dMaximum allowable concentration in groundwater for the contaminants specified in 20 NMAC 6.2, Sec. 3103. 
8 Dinwiddie September 1997. 

98.1 J 

86.7 J 
77.9 J 
76.2 J 

77.6 
87.0 J 
86.1 J 
91.3 J 
84.9 
81.0 

NE 
NE 
NE 

Potassium 
56.4 J 

49.8 J 
45.8 J 
43.9 J 

51.7 
49.8 
48.6 

47.9 J 
52.4 
50.2 

NE 
NE 
NE 

CFR = Code of Federal Regulations. 
DSS = Drain and Septic Systems. 

ND () 
NE 
NMAC 
SWMU 

= Not detected above the MDL, shown in parentheses. 
= Not established. 

EPA = U.S. Environmental Protection Agency. 
J =Analytical result was qualified as an estimated value. 
J ( ) = The reported value is greater than or equal to the MDL but is less 

than the practical quantitation limit, shown in parentheses. 
mg/L = Milligram(s) per liter. 

= New Mexico Administrative Code. 
=Solid Waste Management Unit. 

Sodium 
440 J 

477 J 
523 J 
526 J 

522 ; 

509 
486 

494 J 
489 
500 

NE 
NE 
NE 



( 

2.3 

Table 2.2-8 
Summary of DSS SWMU 154, Building 9960 Septic Systems 

Monitoring Well CTF-MW2 Groundwater Sampling, Nitrate plus Nitrite, 
Anions and Cations Analytical MDLs 

July 2002-June 2004 
(Off-Site Laboratory) 

EPA Methods 353.1/3005/9012/90568 

Detection Limits 
Analyte (mg/L) 

Bromide 0.0978-0.489 
Calcium 0.04 
Chloride 0.161-0.322 
Fluoride 0.0553 
Magnesium 0.00633-0.0317 
Nitrate plus Nitrite 0.05-0.1 
Potassium 0.0151 
Sodium 0.00968 
Sulfate 0.965-1.93 

8 EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA =U.S. Environmental Protection Agency. 
MDL =Method detection limit. 
mg/L = Milligram(s) per liter. 
SWMU = Solid Waste Management Unit. 

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

The laboratory data for the eight sets of groundwater sample analyses were reviewed and 
verified/validated according to "Verification and Validation of Chemical and Radiochemical 
Data," Technical Operating Procedure (TOP) 94-03, Rev. 0 (SNL/NM July 1994), SNL/NM 
Environmental Restoration (ER) Project "Data Validation Procedure for Chemical and 
Radiochemical Data," Administrative Operating Procedure (AOP) 00-03 (SNL/NM December 
1999) or "Data Validation Procedure for Chemical and Radiochemical Data," AOP 00-03, 
Rev. 01 (SNL/NM December 2003). Annex B contains the data validation reports for the eight 
groundwater samples collected at this site. 

Throughout the DSS monitoring well sampling project, quality assurance (QA)/quality control 
(QC) samples were collected. These included duplicate, EB, and TB samples. During the DSS 
well sampling project, aqueous EB samples were randomly collected to prove the efficacy of the 
equipment decontamination process. As part of the eight CTF-MW2 monitoring well sampling 
events, five EB samples were collected for VOCs, HE compounds, and metals. Low 
concentrations of three VOCs were found in the EB samples. One detection each of acetone 
and bromoform and two detections of dibromochloromethane were found in four of the five VOC 
EB samples (Table 2.2-1). One detection of 4-amino-2,6-dinitrotoluene and tetryl were found in 
two of the five HE compound EB samples (Table 2.2-3). Four detections of arsenic, three 
detections of barium, cadmium, and chromium, and two detections of lead and selenium were 
found in the five metals EB samples (Table 2.2-5). 
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Aqueous TB samples, for VOC analysis only, were included in every sample cooler containing 
VOC groundwater samples. Low concentrations of three VOCs were found in the TB samples. 
One detection each of acetone and methylene chloride and two detections of toluene were 
found in three of the eight TB samples (Table 2.2-1 ). 

Two duplicate groundwater samples were collected during the eight rounds of sampling from 
monitoring well CTF-MW2 and analyzed for VOCs, HE compounds, RCRA metals, NPN, and 
anions and cations. Results were essentially similar for all analytes in the primary and duplicate 
samples with the following exceptions: 

• 1 ,3,5-Trinitrobenzene was detected in the primary HE compound sample from 
February 7, 2003, and not in the duplicate (Table 2.2-3). 

• The chromium concentration in the primary sample from June 4, 2002, was twice 
that measured in the duplicate (Table 2.2-5). 
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3.0 RISK ASSESSMENT REPORT FOR DSS SWMU 154 

3.1 Site Description and History 

DSS SWMU 154, the Building 9960 Septic Systems at SNLINM, is located in the Coyote Test 
Field on federally owned land controlled by Kirtland Air Force Base (KAFB) and permitted to 
the DOE. SWMU 154 was composed of two adjacent but separate systems, shown in 
Figure 1.2-2. The east septic system consisted of a 900-gallon septic tank that discharged 
to a 5-foot-diameter, 1 0-foot-deep seepage pit. The west HE drain system consisted of two, 
5-foot-diameter, approximately 23-foot-deep seepage pits. Available information indicates that 
Building 9960 was constructed in 1965 (SNLINM March 2003), and it is assumed that the septic 
and HE drain systems were also constructed at that time. By 1993, the septic system 
discharges were routed to the City of Albuquerque sanitary sewer system (Jones July 1993). 
The old septic system line was disconnected and capped, and the system was abandoned in 
place concurrent with this change (Romero September 2003). Waste in the septic tank was 
removed and managed according to SNL/NM policy. The empty and decontaminated septic 
tank was inspected by the NMED on January 26, 1996, and a closure form was signed by the 
NMED (SNL/NM January 1996). The septic tank and associated seepage pit were then 
backfilled with clean, native soil from the area in early 1996. The HE drain system seepage pits 
are inactive, have not been backfilled, and rinse water from HE machining operations at the 
facility is currently directed to large, polypropylene tanks that are routinely tested and drained. 

Environmental concern about DSS SWMU 154 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the septic and HE 
drain system seepage pits at this site. Because operational records were not available, the 
investigation was planned to be consistent with other DSS site investigations and to sample for 
possible COCs that may have been released during facility operations. 

The ground surface in the vicinity of the site slopes to the west. The closest drainage lies 
immediately south of the site and terminates in the playa just west of KAFB. No springs or 
perennial surface-water bodies are located within 3.1 miles of the site. Average annual 
rainfall in the SNLINM 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 potentially rapid 
because the surface slopes 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 SWMU 154 is unpaved 
with some native vegetation, and no storm sewers are used to direct surface water away from 
the site. 

DSS SWMU 1541ies at an average elevation of approximately 5,586 feet above mean sea level. 
The groundwater beneath the site occurs in confined conditions in highly fractured granite 
bedrock. As measured in the nearest groundwater monitoring well, CTF-MW2, approximately 
340 feet to the southwest of Building 9960, groundwater is approximately 44 feet bgs. 
Groundwater flow is thought to be to the west in this area (SNL/NM April2004). The nearest 
production wells are KAFB-4, and KAFB-11, approximately 4. 7 and 4.3 miles to the northwest 
and north, respectively. 
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3.2 Data Quality Objectives 

Soil sampling was conducted in October 1994, October 1995, June and July 1996, March 1997, 
and January 1998 in accordance with the rationale and procedures described in the approved 
"Septic Tanks and Drainfields ADS [Activity Data Sheet]-1295 RCRA Facility Investigation [RFI] 
Work Plan" (SNL/NM March 1993), the SAP for the RFI of the OU 1295 septic tanks and 
drainfields (IT March 1994), and subsequent site-specific addenda to the Work Plan and SAP 
based upon discussions with the NMED/HRMB. 

Groundwater sampling was conducted at DSS SWMU 154 on a quarterly basis from July 2002 
to June 2004. Groundwater is not evaluated in this risk assessment because, with the 
exception of arsenic and fluoride, concentrations of detected COCs were below promulgated 
regulatory limits. Although fluoride in groundwater slightly exceeds the New Mexico maximum 
allowable concentration for fluoride, the concentrations are below the EPA MCL. Arsenic 
concentrations exceed the EPA MCL. Both of these constituents are believed to be naturally 
occurring and not associated with a release. In addition, no groundwater exposure pathway 
exists at this site. 

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 3.2-1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COCs at DSS SWMU 154 was effluent discharged to the environment from 
the three seepage pits at this site. 

In October 1994, soil samples were collected from boreholes drilled adjacent to the septic tank 
and associated seepage pit, and adjacent to the two HE drain system seepage pits using a 
Geoprobe™. In October 1995, June and July 1996, and March 1997, additional soil samples 
were collected from boreholes drilled adjacent to, and at increasing distances outward from the 
two HE seepage pits. Finally, in January 1998 samples were collected from boreholes drilled 
through the center of, and beneath, the two HE seepage pits. Soil boring locations at DSS 
SWMU 154 are shown in Figure 1.2-2. 

The October 1994 soil samples were collected from one borehole drilled on either side of both 
the east system septic tank and seepage pit, and on either side of the two HE drain system 
seepage pits. Samples were collected at one depth in the boreholes adjacent to the septic tank. 
The sampling interval started at 9.5 feet bgs, a depth equal to the base of the tank. Samples 
were collected at two depth intervals in the boreholes adjacent to the septic system seepage pit. 
The upper interval started at 1 0 feet bgs, a depth equal to the base of the seepage pit. The 
second interval started at 10 feet below the top of the upper interval, or 20 feet bgs. Because of 
shallow bedrock at the site, samples could be collected from only one depth interval in 
boreholes adjacent to the HE seepage pits, starting at 21.5 feet bgs in the northern HE seepage 
pit boreholes and 23 feet bgs in boreholes adjacent to the southern HE seepage pit. 
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Table 3.2-1 
Summary of Sampling Performed to Meet Data Quality Objectives 

DSS SWMU 154 Potential COC 
Sampling Area(s) Source 

Soil adjacent to, and Effluent discharged 
beneath, the septic to the environment 
tank from the septic tank 

Soil adjacent to, and Effluent discharged 
beneath, the septic to the environment 
system seepage pit from the seepage pit 

Soil adjacent to, and Effluent discharged 
beneath, the to the environment 
northern HE drain from the seepage pit 
system see_page _Qit 
Soil adjacent to, and Effluent discharged 
beneath, the to the environment 
southern HE drain from the seepage pit 
system seepag_epit 

coc 
DSS 
HE 

= Constituent of concern. 

NA 
SWMU 

= Drain and Septic Systems. 
=High explosive(s). 
= Not applicable. 
=Solid Waste Management Unit. 

Number of Sample 
Sampling Density Sampling Location 
Locations (samples/acre) Rationale 

2 NA Evaluate potential COC 
releases to the environment 
from effluent discharged 
from the se_ptic tank 

2 NA Evaluate potential COC 
releases to the environment 
from effluent discharged 
from the seepage pit 

8 NA Evaluate potential COC 
releases to the environment 
from effluent discharged 
from the seepage pit 

8 NA Evaluate potential COC 
releases to the environment 
from effluent discharged 
from the seepage pit 

In October 1995, shallow bedrock again frustrated attempts to collect additional samples from 
boreholes adjacent to the HE seepage pits. Only one composite sample from locations SP2-2 
and SP1-1 {Figure 1.2-2) from 23 to 25 feet bgs was collected and analyzed for HE compounds. 

In June and July 1996, samples were collected from boreholes adjacent to, and at step-out 
locations from the northern and southern HE seepage pits {locations SP2-1 through SP2-5, 
and SP1-1 through SP1-5 in Figure 1.2-2). Sample collection depths started from 21.5 to 
27 feet bgs in boreholes around the northern HE seepage pit and 23 to 26.5 feet bgs in 
boreholes around the southern HE seepage pit. 

In March 1997, samples were collected from two additional step-out locations around the 
northern and southern HE seepage pits {locations SP2-6 and SP2-7 and SP1-6 and SP1-7 in 
Figure 1.2-2). Sampling depths started from 24.3 to 26 feet bgs in these boreholes. 

In January 1998, as part of a five-site sampling comparison study required by the NMED 
{Dinwiddie January 1998), additional samples were collected at DSS SWMU 154 from 
boreholes drilled through the center of, and beneath, the two HE seepage pits {locations SP1-8 
and SP2-8 in Figure 1.2-2). Samples were collected starting at a depth of 24 feet bgs in 
borehole SP1-8 and starting at a depth of 23 feet bgs in borehole SP2-8. The analytical results 
were submitted to the NMED, and were evaluated and summarized in an internal NMED report 
{McDonald November 1998). 

AU6-05/WP/SNL05:R5704.doc 3-3 840857.03.01 06/15/05 10:46 AM 



Soil samples were collected using procedures described in the RFI Work Plan (SNLINM March 
1993), the SAP for the RFI of septic tanks and drainfields (IT March 1994) and other DSS 
SWMU 154-specific documents. Table 3.2-2 summarizes the types of confirmatory and QA/QC 
samples collected at the site and the laboratories that performed the analyses. 

The DSS SWMU 154 soil samples were analyzed for VOCs, SVOCs, HE compounds, RCRA 
metals, hexavalent chromium, nitrate/nitrite, isotopic uranium, tritium, and radionuclides by 
gamma spectroscopy. The samples were analyzed by off-site laboratories (Quanterra 
Environmental Services [QES], Lockheed Analytical Services [LAS], General Engineering 
Laboratories, Inc. [GEL], and the on-site SNLINM Environmental Restoration Chemistry 
Laboratory, the Explosive Components Facility Laboratory, and Radiation Protection Sample 
Diagnostics (RPSD) Laboratory. Table 3.2-3 summarizes the analytical methods and the data 
quality requirements from the RFI Work Plan (SNLINM March 1993) and the SAP for the RFI of 
septic tanks and drainfields (IT March 1994 ). 

QA/QC samples were collected during the sampling effort according to the ER Project Quality 
Assurance Project Plan. The QA/QC samples consisted of two TBs (for VOCs only), one field 
duplicate for VOCs, SVOCs, and hexavalent chromium, and three duplicates for HE compounds 
and RCRA metals. One EB was collected for HE compounds, two EBs were collected for VOCs 
and SVOCs, and three EBs were collected for RCRA metals. No significant QA/QC problems 
were identified in the QA/QC samples. 

All of the DSS SWMU 154 soil sample results were verified/validated by SNUNM. The off-site 
laboratory results from QES, LAS, and GEL were reviewed according to "Verification and 
Validation of Chemical and Radiochemical Data," TOP 94-03, Rev. 0 (SNL/NM July 1994), 
SNLINM ER Project "Data Validation Procedure for Chemical and Radiochemical Data," 
AOP 00-003 {SNLINM December 1999), or earlier ER Project AOPs. The gamma spectroscopy 
data from the RPSD Laboratory were reviewed according to "Laboratory Data Review 
Guidelines," Procedure No. RPSD-02-11, Issue No. 2 {SNLINM July 1996b) or an earlier 
procedure. The reviews confirmed that the analytical data are defensible and therefore 
acceptable for use in this RSI response. Therefore, the data quality objectives {DQOs) have 
been fulfilled. 

3.3 Determination of Nature, Rate, and Extent of Contamination 

3.3.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS SWMU 154 
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 RFI Work Plan 
{SNLINM March 1993), the SAP for the RFI of septic tanks and drainfields (IT March 1994), and 
subsequent negotiations with the NMED/HRMB identified the sample locations, sample density, 
sample depth, and analytical requirements. The sample data were subsequently used to 
develop the final conceptual site model for SWMU 154, which is presented in this risk 
assessment. The quality of the data specifically used to determine the nature, migration rate, 
and extent of contamination is described in the following sections. 
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Table 3.2-2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS SWMU 154 

HE RCRA Hexavalent Isotopic 
Sample Type VOCs SVOCs Compounds Metals Chromium Nitrate/Nitrite Uranium 

Confirmatory 12 12 17 22 12 6 3 
Du_Qiicates 1 1 3 3 1 0 0 
EBs and TBsa 4 2 1 3 0 0 0 
Total Samples 17 15 21 28 13 6 3 
Analytical Laboratory GEL, QES GEL, QES ECF, ERCL, ERCL, GEL, GEL, QES ECF GEL 

GEL, LAS LAS, QES 

aTBs for VOCs only. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
ECF = Explosive Components Facility Laboratory. 
ERCL = Environmental Restoration Chemistry Laboratory. 
GEL = General Engineering Laboratories, Inc. 
HE =High explosive(s). 
LAS = Lockheed Analytical Services. 
QAIQC = Quality assurance/quality control. 
QES = Quanterra Environmental Services. 
RCRA =Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
TB =Trip blank. 
VOC = Volatile organic compound. 

Gamma 
Spectroscopy 

Tritium Radionuclides 
2 4 
0 0 
0 0 
2 4 

LAS RPSD 
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Table 3.2-3 
Summary of Data Quality Requirements for DSS SWMU 154 

Analytical Methoda Data Quality Level QES LAS GEL ECF ERCL RPSD 
VOCs Defensible 10 None 2 None None None 
EPA Method 8260 
SVOCs Defensible 10 None 2 None None None 
EPA Method 8270 
HE Compounds Defensible None None 2 11 4 None 
EPA Method 8330 or equivalent 
RCRA Metals Defensible 10 None 2 None 10 None 
EPA Method 6000/7000 
Hexavalent Chromium Defensible ' 10 None 2 None None None 
EPA Method 7196A 
Nitrate/Nitrite Defensible None None None 6 None None 
EPA Method 300 Modified 
Isotopic Uranium Defensible None None 3 None None None 
HASL-300 or equivalent 
Tritium Defensible None 2 None None None None 
EPA Method 906.0 or equivalent 
Gamma Spectroscopy Defensible None None None None None 4 
Radionuclides 
EPA Method 901.1 

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and equipment blanks. 
aEPA methods from EPA (November 1986). 
DSS = Drain and Septic Systems. 
ECF = Explosive Components Facility Laboratory. 
EPA =U.S. Environmental Protection Agency. 
ERCL = Environmental Restoration Chemistry Laboratory. 
GEL =General Engineering Laboratories, Inc. 
HASL = Health and Safety Laboratory. 
HE = High explosive(s). 
LAS = Lockheed Analytical Services. 

QA/QC 
QES 
RCRA 
RPSD 
svoc 
SWMU 
voc 

= Quality assurance/quality control. 
= Quanterra Environmental Services. 
= Resource Conservation and Recovery Act. 
= Radiation Protection Sample Diagnostics Laboratory. 
= Semivolatile organic compound. 
= Solid Waste Management Unit. 
=Volatile organic compound. 
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3.3.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at DSS 
SWMU 154 are evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, RCRA metals, hexavalent 
chromium, isotopic uranium, tritium, and radionuclides by gamma spectroscopy. The analytes 
and methods listed in Tables 3.2-2 and 3.2-3 are appropriate to characterize the COCs and 
potential degradation products at SWMU 154. 

3.3.3 Rate of Contaminant Migration 

The septic system at DSS SWMU 154 was deactivated in the early 1990s when Building 9960 
was connected to an extension of the City of Albuquerque sanitary sewer system. The HE 
seepage pits also became inactive about that time when rinsate water started to be collected in 
polyethylene tanks for proper disposal. The migration rate of COCs that may have been 
introduced into the subsurface via the seepage pits at this site was therefore dependent upon 
the volume of aqueous effluent discharged to the environment from these systems when they 
were operational. Any migration of COCs from this site after use of the seepage pits 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 
SWMU 154. 

3.3.4 Extent of Contamination 

Subsurface soil samples were collected from boreholes drilled at 20 locations adjacent to the 
effluent release points (septic tank and seepage pits) at the site to assess whether releases of 
effluent from the systems caused any environmental contamination. 

The soil samples were collected at sampling depths starting at 9.5 feet bgs adjacent to the 
septic tank and at 10 and 20 feet bgs adjacent to the septic system seepage pit. In boreholes 
drilled through the center of, and around, the two HE seepage pits, samples were collected 
starting at depths of approximately 21.5 to 25 feet bgs, the approximate depth of the seepage 
pits. Sampling intervals started at the depths at which effluent discharged from the septic tank 
and seepage pits would have entered the subsurface environment at the site. This sampling 
procedure was required by 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 of 
COCs. 

3.4 Comparison of COCs to Background Levels 

Site history and characterization activities are used to identify potential COCs. The DSS 
SWMU 154 NFA proposal (SNL/NM August 1997) 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 
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and all inorganic and radiological COCs for which samples were analyzed. When the detection 
limit of an organic compound is too high (i.e., could possibly cause an adverse effect to human 
health or the environment). the compound is retained. Nondetected organic compounds not 
included in this assessment were determined to have detection limits low enough to ensure 
protection of human health and the environment. In order to provide conservatism in this risk 
assessment. the calculation uses only the maximum concentration value of each COC found for 
the entire site. The SNLINM maximum background concentration (Dinwiddie September 1997) 
was selected to provide the background screen listed in Tables 3.4-1 and 3.4-2. 

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 COGs included in 
this risk assessment consist of both inorganic and organic compounds. 

Table 3.4-1 lists the nonradiological COGs and Table 3.4-2 lists the radiological COGs for the 
human health risk assessment at DSS SWMU 154. All samples were collected from depths of 
5 feet bgs or greater; therefore, evaluation of ecological risk was not performed. Both tables 
show the associated SNL/NM maximum background concentration values (Dinwiddie 
September 1997). Section 3.6.4 discusses the results presented in Tables 3.4-1 and 3.4-2. 

3.5 Fate and Transport 

The primary releases of COCs at DSS SWMU 154 were to the subsurface soil resulting from the 
discharge of effluents from the Building 9960 septic and HE drain systems. Wind, water, and 
biota are natural mechanisms of COG transport from the primary release point; however, 
because the discharge was to subsurface soil, none of these mechanisms are considered to be 
of potential significance as transport mechanisms at this site. Because the seepage pits are no 
longer active, additional infiltration of water is not expected. Infiltration of precipitation is 
essentially nonexistent at DSS SWMU 154, as virtually all of the moisture either drains away 
from the site or evaporates. When soil samples were collected around the two HE seepage 
pits, a hard layer was encountered at approximately 25 feet bgs. This hard layer could be either 
granitic bedrock or a heavily-cemented caliche layer, similar to that found from 18 to 32 feet bgs 
during the drilling for monitoring well CTF-MW2. Discharges from the seepage pits would tend 
to be trapped atop this layer and have a minimal potential to migrate into deeper groundwater. 
No HE compounds were detected in soil samples collected from the eight perimeter boreholes 
SP1-4 through SP1-7, and SP2-4 through SP-7 (Figure 1.2-2) that surround the two HE 
seepage pits. These samples indicate that the HE contamination is limited to the immediate 
area around the HE seepage pits. 

Furthermore, the regional groundwater in this area appears to be present under confined 
conditions. When well CTF-MW2 was drilled, approximately 110 feet of low-permeability silty 
and clayey gravels, and a 14-foot-thick caliche layer, were penetrated before reaching highly
fractured granitic bedrock. Drilling records indicate that water was first encountered at 
approximately 95 feet bgs, near the contact between the granite and the overlying sediments. 
After the monitoring well was constructed, the water level stabilized at approximately 
42 feet bgs, indicating confined groundwater conditions. It seems probable that the low
permeability sediments and the caliche layer act as a confining layer which would not only 
retard the upward rise of the regional groundwater, but also retard the downward migration of 
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COG 
Inorganic 

Arsenic 

Barium 

Cadmium 
Chromium, total 

Chromium VI 

Lead 

Mercury 

Selenium 

Silver 

Organic 

Acetone 
2-Amino-4,6-
dinitrotolueneh 
4-Amino-2,6-
dinitrotolueneh 
2,4-Dinitrotoluene 

HMX 
Methylene Chloride 

3-Nitrotoluene 

4-Nitrotoluene 

RDX 
Toluene 
1 ,3,5-Trinitrobenzene 

2,4,6-Trinitrotoluene 

Table 3.4-1 
Nonradiological COGs for Human Health Risk Assessment at DSS SWMU 154 with 

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

Is Maximum COG 
Concentration Less 

Maximum SNLINM Than or Equal to the 
Concentration Background Applicable SNL!NM BCF 
(All Samples) Concentration Background Screening (maximum Log K0w 

(mq/kq) (mq/kq)8 Value? aauatic) (for organic COGs) 

7.25 7 No 44c --
1,740 214 No 170d --
0.63 J 0.9. Yes 64C --
15.2 12.8 No 16C --
0.1 8 NC Unknown 16C --
30.0 11.8 No 49c --
o.ose <0.1 Yes 5,500C --
5.08 <1 No 8oo1 --
6.2 <1 No o.sc --

0.0073 J NA NA 0.699 -0.249 

1.9 NA NA 5,2251 1.721 

1.2 NA NA 5,2251 1.721 

0.75 NA NA 2041 1.981 

81 NA NA 0.49l 0.26k 

0.0038 J NA NA 59 1.259 

0.098 NA NA 161 2.451 

0.190 NA NA <1001 2.31 

12.0 NA NA 91 0.971 

0.00258 NA NA 10.7C 2.39C 

5.2 NA NA 231 1.11 

1,430 NA NA 453m 1.61 

Refer to footnotes at end of table. 

Bioaccumulator?b 
(BCF>40, 

Log K0w>4) 

Yes 

Yes 

Yes 

No 

No 

Yes 

Yes 

Yes 
No 

No 

Yes 

Yes 

Yes 

No 
No 

No 

Yes 
No 

No 
No 

Yes 
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Table 3.4-1 (Concluded) 
Nonradiological COGs for Human Health Risk Assessment at DSS SWMU 154 with 

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

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
aoinwiddie September 1997, Coyote Test Field Area Supergroup. Lead background value is from the Southwest Area Supergroup. 
bNMED March 1998a. 
cvanicak March 1997. 
dNeumann 1976. 
9 Nondetected concentration (i.e., one-half the maximum detection limit if value is greater than the maximum detected concentration or analyte was not detected 
at all). 
1Callahan et al. 1979. 
9Howard 1990. 
h2,6-Dinitrotoluene was used as a surrogate chemical. 
1Micromedex, Inc. 1998. 
iRosenblatt et al. 1991. 
kMaxwell and Opresko 1996. 
1Talmage et al. 1996. 
mralmage and Opresko 1995. 
BCF = Bioconcentration factor . 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
HMX = Octahydro-1 ,3,5,7-tetranitro-1 ,3,5,7-tetrazocine. 
J = Estimated concentration. 
K

0
w = 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. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
SNLINM =Sandia National Laboratories/New Mexico . 
SWMU =Solid Waste Management Unit. 

= Information not available. 
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coc 
Cesium-137 
Thorium-232 
Tritium 
Uranium-235 
Uranium-238 

Table 3.4-2 
Radiological COCs for Human Health Risk Assessment at DSS SWMU 154 with 
Comparison to the Associated SNL/NM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Maximum Activity SNLINM 6ackground Equal to the Applicable 
{All Samples) Activity SNLINM Background BCF 

(pCi/g)8 (pCi/g)b Screening Value? (maximum a_guatic) 
NO (0.0421) 0.079 Yes 3,000d 

0.553 1.01 Yes 3,000d 
NO (0.006) 0.021 9 Yes NA 
NO (0.287) 0.18 No 900d 
NO (1.55) 1.4 No 900d 

Note: Bold indicates COGs that exceed the background screening values and/or are bioaccumulators. 
avalue listed is the greater of either the maximum detection or the highest MDA. 

Is COCa 
Bioaccumulator?c 

(BCF >40) 
Yes 
Yes 
No 

Yes 
Yes 

--- -----

bOinwiddie September 1997, Coyote Test Field Area Supergroup. Cesium-137, thorium-232, and uranium-235 values from Southwest Area 
Supergroup. 
cNMED March 1998a. 
dBaker and Soldat 1992 . 
8Tharp February 1999, 420 pCi/g = 0.021 pCilg assuming a density of 1 gram/cubic centimeter and a 5 percent soil moisture. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
NO ( ) = Not detected above the MDA, shown in parentheses. 
NO ( ) =Not detected, but the MDA (shown in parentheses) exceeds background activity. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNLINM = Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 



COCs, and further reduce the possibility of any potential COCs to reach the regional 
groundwater through the unsaturated zone. This hypothesis is supported by the fact that no HE 
compounds have been detected in groundwater samples collected from well CTF-MW2. 

The COCs at DSS SWMU 154 include both inorganic and organic constituents. The inorganic 
COCs include both radiological and nonradiological analytes. 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 selena
amino acids in plants). Radiological COCs will undergo decay to stable isotopes or radioactive 
daughter elements. However, because of the long half-lives of the radiological COCs 
(uranium-235 and uranium-238), 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 SWMU 154 consist of VOCs and HE compounds. Organic COCs 
may be degraded through photolysis, hydrolysis, and biotransformation. Photolysis requires 
light and therefore takes place in the air, at the ground surface, or in surface water. 
Hydrolysis includes chemical transformations in water and may occur in the soil solution. 
Biotransformation (i.e., transformation caused by plants, animals, and microorganisms) may 
occur; however, biological activity may be limited by the arid environment at this site. Because 
of the depth of the COCs in the soil, the loss of VOCs through volatilization is expected to be 
minimal. 

Table 3.5-1 summarizes the fate and transport processes that can occur at DSS SWMU 154. 
The COCs at this site include both radiological and nonradiological inorganic analytes as well as 
organic analytes. Wind, surface water, and biota are considered to be of low significance as 
potential transport mechanisms at this site. Significant leaching into the subsurface soil is 
unlikely, and leaching into the regional groundwater at this site is not likely. The potential for 
transformation of COCs is low, and loss through decay of the radiological COCs is insignificant 
because of the long half-lives. 

Table 3.5-1 
Summary of Fate and Transport at DSS SWMU 154 

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

DSS = Drain and Septic Systems. 
SWMU =Solid Waste Management Unit. 
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3.6 Human Health Risk Assessment 

3.6.1 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 SNUNM 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 estimated incremental 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 EPA. NMED, and 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. 

3.6.2 Step 1. Site Data 

Section 3.1 of this risk assessment provides the site description and history for DSS 
SWMU 154. Section 3.2 presents a comparison of results to DQOs. Section 3.3 discusses the 
nature, rate, and extent of contamination. 

3.6.3 Step 2. Pathway Identification 

DSS SWMU 154 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Annex C for default exposure pathways and parameters). However, the 
residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well. The dermal pathway is included for the 
nonradiological COCs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the regional groundwater are considered. Depth to groundwater at 
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DSS SWMU 154 is approximately 44 feet bgs and low-permeability sediment and a caliche 
layer would retard the downward migration of COCs to the regional groundwater. No intake 
routes through plant, meat, or milk ingestion are considered appropriate for either the industrial 
or residential land-use scenarios. Figure 3.6.3-1 shows the conceptual site model flow diagram 
for SWMU 154. 

Pathway Identification 

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

3.6.4 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. 

3.6.4.1 Methodology 

Maximum concentrations of nonradiological COCs are compared to the approved SNL/NM 
maximum screening levels for this area. The SNL/NM maximum background concentration was 
selected to provide the background screen in Table 3.4-1 and used to calculate risk attributable 
to background in Section 3.6.6.2. Only the COCs that were detected above the corresponding 
SNL/NM maximum background screening levels or that do not have either a quantifiable or 
calculated background screening level are considered in further risk assessment analyses. 

For radiological COCs that exceed the SNL/NM background screening levels, background 
values are subtracted from the individual maximum radionuclide concentrations. Those that do 
not exceed these background levels are not carried any further in the risk assessment. This 
approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COCs that do not have a background value and are 
detected above the analytical minimum detectable activity (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. 

3.6.4.2 Results 

Tables 3.4-1 and 3.4-2 show the DSS SWMU 154 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, six constituents were measured 
at concentrations greater than their background screening values. One constituent (hexavalent 
chromium) does not have a quantified background screening concentration; therefore it is 
unknown whether this COC exceeds background. Twelve constituents are organic compounds 
that do not have corresponding background screening values. 
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The maximum concentration value for lead is 30 mg/kg. The EPA intentionally does not provide 
any human health toxicological data on lead; therefore, no risk parameter values could be 
calculated. However, NMED guidance for lead screening concentrations for construction and 
industrial land-use scenarios are 750 and 1,500 mg/kg, respectively {Olson and Moats March 
2000). The EPA screening guidance value for a residential land-use scenario is 400 mg/kg 
(Laws July 1994). The maximum concentration value for lead at this site is less than all the 
screening values; therefore, lead is eliminated from further consideration in the human health 
risk assessment. 

For the radiological COCs, two constituents {uranium-235 and uranium-238) exhibited MDA 
values greater than the background screening levels. 

3.6.5 Step 4. Identification of Toxicological Parameters 

Tables 3.6.5-1 {nonradiological) and 3.6.5-2 {radiological) list the COCs retained in the risk 
assessment and the values for the available toxicological information. The toxicological values 
for the nonradiological COCs presented in Table 3.6.5-1 were obtained from the Integrated Risk 
Information System {IRIS) {EPA 2004a), the Health Effects Assessment Summary Tables 
{HEAST) {EPA 1997a), the Technical Background Document for Development of Soil Screening 
Levels (NMED February 2004), Risk Assessment Information System (ORNL 2003), and EPA 
Region 6 databases {EPA 2004b). 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: 

3.6.6 

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

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

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

Step 5. Exposure Assessment and Risk Characterization 

Section 3.6.6.1 describes the exposure assessment for this risk assessment. Section 3.6.6.2 
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 estimated incremental cancer risk are provided for the 
background-adjusted radiological COCs for both the industrial and residential land-use 
scenarios. 
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Table 3.6.5-1 
Toxicological Parameter Values for DSS SWMU 154 Nonradiological COGs 

RfD0 RfDinh SF0 

coc (mg/kg-d) Confidence8 (mg/kg-d) Confidence8 (mg/kg-d)"1 

Inorganic 
Arsenic 3E-4c M -- -- 1.5E+Oc 
Barium 7E-2c M 1.4E-4e -- --
Chromium 1.5E+Oc L -- -- --
Chromium VI 3E-3c L 2.3E-6c L --
Selenium 5E-3c H -- -- --
Silver 5E-3c L -- -- --
Organic 
Acetone 1 E-1C L 1 E-1 1 -- --
2-Amino-4,6- 1E-3e -- 1E-31 -- --
dinitrotolueneh 
4-Amino-2,6- 1 E-3e -- 1 E-31 -- --
dinitrotolueneh 
2.4-0initrotoluene 2E-3c H 2E-31 -- --
HMX 5E-2c L SE-21 -- --
Methylene Chloride 6E-2c M 8.6E-1e -- 7.5E-3c 
3-Nitrotoluene 1 E-21 -- 1 E-2e -- --
4-Nitrotoluene 1E-21 -- 1 E-2e -- --
ROX 3E-3c H 3E-31 -- 1.1E-1c 
Toluene 2E-1c M 1.1E-1c M --
1 ,3,5-Trinitrobenzene 3E-2c M 3E-21 -- --
2.4,6-Trinitrotoluene _ 5E-4c M SE-41 -- 3E-2c 

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

8 Confidence associated with IRIS (EPA 2004a) database values. Confidence: L ==low, M ==medium, H ==high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2004a): 

A = Human carcinogen. 

SFinh 
(mg/kg-d)"1 

1.5E+1c 

--
--

4.2E+1c 

--
--

--
--
--

--
--

1.6E-3c 

--
--

1.1E-11 

--
--

3E-21 

B2 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans. 
C = Possible human carcinogen. 
0 = Not classifiable as to human carcinogenicity . 

cToxicological parameter values from IRIS electronic database (EPA 2004a). 
dToxicological parameter values from NMEO (February 2004). 
eToxicological parameter values from HEAST (EPA 1997a). 
~Toxicological parameter values from EPA Region 6 (EPA 2004b) . 
9Toxicological parameter values from Risk Assessment Information System (ORNL 2003). 
h2,6-0initrotoluene was used as a surrogate chemical. 

Cancer Classb ABS 

A 0.03d 
0 0.01d 
0 0.01d 
A 0.01d 
0 0.01d 
0 0.01d 

0 0.019 

-- 0.019 

-- 0.019 

-- 0.019 
0 0.1d 
B2 0.1d 

-- 0.019 

-- 0.019 
c 0.1d 
0 0.1d 

-- 0.019 
c 0.1d 
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ABS 
coc 
DSS 
EPA 
HEAST 
HMX 
IRIS 
mg/kg-d 
(mg/kg-d)"1 

NMED 
RDX 

RfDinh 
RfDO 
SFinh 
SFO 
SWMU 

Table 3.6.5-1 (Concluded) 
Toxicological Parameter Values for DSS SWMU 154 Nonradiological COCs 

=Gastrointestinal absorption coefficient. 
= Constituent of concern. 
= Drain and Septic Systems. 
=U.S. Environmental Protection Agency. 
= Health Effects Assessment Summary Tables. 
= Octahydro-1 ,3,5,7-tetranitro-1 ,3,5,7-tetrazocine. 
= Integrated Risk Information System. 
= Milligram(s) per kilogram-day. 
= Per milligram per kilogram-day. 
= New Mexico Environment Department. 
= Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
= Inhalation chronic reference dose. 
= Oral chronic reference dose. 
= Inhalation slope factor. 
= Oral slope factor. 
=Solid Waste Management Unit. 
= Information not available. 



Table 3.6.5-2 
Radiological Toxicological Parameter Values for DSS SWMU 154 COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
coc (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

Uranium-235 4.70E-11 1.30E-08 2.70E-07 A 
Uranium-238 6.20E-11 1.20E-08 6.60E-08 A 

8 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. 
SF0 =Oral (ingestion) slope factor. 
SWMU = Solid Waste Management Unit. 

3.6.6.1 Exposure Assessment 

Annex C provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
annex shows parameters for both industrial and residential land-use scenarios. The equations 
for nonradiological COCs are based upon the Risk Assessment Guidance for Superfund 
(RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 1989), the 
Technical Background Document for Development of Soil Screening Levels (NMED February 
2004), as well as other EPA and NMED guidance documents, and reflect the reasonable 
maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For the radiological 
COCs, the coded equation provided in RESRAD computer code is used to estimate the 
incremental TEDE and cancer risk for individual exposure pathways. Further discussion of this 
process is provided in the "Manual for Implementing Residual Radioactive Material Guidelines 
Using RESRAD" (Yu et al. 1993a). Although the designated land-use scenario for this site is 
industrial, risk and TEDE values for a residential land-use scenario are also presented. 

3.6.6.2 Risk Characterization 

Table 3.6.6-1 shows an HI of 4.72 for the DSS SWMU 154 nonradiological COCs and an 
estimated excess cancer risk of 3E-5 for the designated industrial land-use scenario. The 
numbers presented include exposure from soil ingestion, dermal contact, and dust and volatile 
inhalation for nonradiological COCs. Table 3.6.6-2 shows an HI of 0.03 and an estimated 
excess cancer risk of 4E-6 for the SWMU 154 associated background constituents under the 
designated industrial land-use scenario. 
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Table 3.6.6-1 
Risk Assessment Values for DSS SWMU 154 Nonradiological COCs 

Industrial Land-Use Residential Land-Use 
Maximum Scenarioa Scenarioa 

Concentration Hazard Cancer Hazard Cancer 
coc (mglkg} Index Risk Index Risk 

lnorg_anic 
Arsenic 7.25 0.03 5E-6 0.33 2E-5 
Barium 1,740 0.03 -- 0.33 --

Chromium 15.2 0.00 -- 0.00 --
Chromium VI 0.1b 0.00 2E-10 0.00 5E-10 
Selenium 5.0b 0.00 -- 0.01 --
Silver 6.2 0.00 -- 0.02 --
Organic 
Acetone 0.0073 J 0.00 -- 0.00 --
2-Amino-4,6- 1.9 0.00 -- 0.02 --
dinitrotoluenec 
4-Amino-2,6- 1.2 0.00 - 0.02 --
dinitrotoluenec 
2,4-Dinitrotoluene 0.75 0.00 -- 0.01 --
HMX 81 0.00 -- 0.03 --
Methylene Chloride 0.0038 J 0.00 2E-8 0.00 5E-8 
3-Nitrotoluene 0.098 0.00 -- 0.00 --
4-Nitrotoluene 0.190 0.00 -- 0.00 --
RDX 12.0 0.00 8E-7 0.07 3E-6 
Toluene 0.0025b 0.00 -- 0.00 --
1 ,3,5-Trinitrobenzene 5.2 0.00 -- 0.00 --
2,4,6-Trinitrotoluene 1,430 4.65 3E-5 46.81 9E-5 

Total 4.72 3E-5 47.65 1E-4 

aEPA 1989. 
bNondetected concentration (i.e., one-half the maximum detected limit is greater than the maximum 
detected concentration). 
c2,6-Dinitrotoluene was used as a surrogate chemical. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
HMX = Octahydro-1 ,3,5, 7 -tetranitro-1 ,3,5, 7 -tetrazocine. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 
RDX = Hexahydro-1,3,5-trinitro-1 ,3,5-triazine. 
SWMU = Solid Waste Management Unit. 

= Information not available. 
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Table 3.6.6-2 
Risk Assessment Values for DSS SWMU 154 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentration a Hazard Cancer 
coc (mg/kg) Index Risk 

Arsenic 7.0 0.03 4E-6 
Barium 214 0.00 --

Chromium 12.8 0.00 --
Chromium VI NC -- -
Selenium <1 -- --

Silver <1 -- --

Total 0.03 4E-6 

aoinwiddie September 1997, Coyote Test Field 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. 
SWMU =Solid Waste Management Unit. 

= Information not available. 

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.32 2E-5 
0.04 --
0.00 --

-- --
- --
-- --

0.36 2E-5 

For the radiological COCs, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated that results in an incremental TEDE 
of 1.5E-1 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 SWMU 154 for the industrial land-use scenario is well 
below this guideline. The estimated excess cancer risk is 1.3E-6. 

For nonradiological COCs under the residential land-use scenario, the HI is 47.65 with an 
estimated excess cancer risk of 1E-4 (Table 3.6.6-1). The numbers in the table include 
exposure from soil ingestion, dermal contact, and dust and volatile inhalation. Although the 
EPA (1991) guidelines generally recommend that inhalation not be included in a residential 
land-use scenario, this pathway is included because of the potential for soil in Albuquerque, 
New Mexico, to be eroded and for dust to be present in predominantly residential areas. 
Because of the nature of the local soil, other exposure pathways are not considered (see 
Annex C). Table 3.6.6-2 shows an HI of 0.36 and an estimated excess cancer risk of 2E-5 for 
the DSS SWMU 154 associated background constituents under the residential land-use 
scenario. 

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
4.0E-1 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNL/NM 
February 1998) for a complete loss of institutional controls (residential land use in this case); the 
calculated dose value for DSS SWMU 154 for the residential land-use scenario is well below 
this guideline. Consequently, SWMU 154 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 3.9E-6. The excess cancer risk from 
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the nonradiological and radiological COCs should be summed to provide risk estimates for 
persons exposed to both types of carcinogenic contaminants, as noted in OSWER Directive 
No. 9200.4-18 "Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental 
Response, Compensation, and Liability Act] Sites with Radioactive Contamination" (EPA 
1997b). This summation is tabulated in Section 3.6.9. 

3.6. 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 4.72 (greater 
than the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess 
cancer risk is 3E-5. NMED guidance states that cumulative excess lifetime cancer risk must be 
less than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is above the 
suggested acceptable risk value. This assessment also determines risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, the HI is 0.03 with an 
excess cancer risk of 4E-6 for nonradiological COCs. The incremental risk is determined by 
subtracting risk associated with background from potential COC risk. These numbers are not 
rounded before the difference is determined and therefore may appear to be inconsistent with 
numbers presented in tables and within the text. For conservatism, the background constituents 
that do not have quantified background screening concentrations are assumed to have a hazard 
quotient of 0.00. The incremental HI is 4.69 and the estimated incremental excess cancer risk 
is 2.58E-5 for the industrial land-use scenario. 

Although both the HI and estimated excess cancer risk are above the NMED guidelines for the 
industrial land-use scenario, maximum concentrations were used in the risk calculation. The 
maximum concentration for 2,4,6-trinitrotoluene (the main contributor to the risk) was from a 
single composite sample collected from two borings next to the north and south HE seepage 
pits. In order to confirm the high 2,4,6-trinitrotoluene concentration and to define the size of the 
possible release, additional discrete (i.e., noncomposited) samples were collected from 
boreholes at the same two locations used for the composited HE compound sample (SP1-1 and 
SP2-2 in Figure 1.2-2), and from additional boreholes drilled directly beneath, and surrounding, 
the two seepage pits. The maximum 2,4,6-trinitrotoluene concentration measured in the 
additional discrete samples was 102 mg/kg in sample SP1-1-24-26. Using the maximum 
concentration in discrete samples from the additional sampling for the main contributor to 
excess cancer risk and hazards, 2,4,6-trinitrotoluene (102 mg/kg), reduces the total HI and 
estimated excess cancer risk to 0.40 and 7E-6, respectively. The incremental HI and excess 
cancer risk are reduced to 0.36 and 2.43E-6, respectively. Thus, by using the discrete sampling 
maximum concentration in the risk calculations, both the total and incremental HI and estimated 
excess cancer risks are below NMED guidelines. 

For the radiological COCs under the industrial land-use scenario, the incremental TEDE is 
1.5E-1 mrem/yr, which is significantly lower than the EPA's numerical guideline of 15 mrem/yr 
(EPA 1997b). The estimated incremental excess cancer risk is 1.3E-6. 

Using the maximum 2,4,6-trinitrotoluene concentration (1,430 mg/kg), the calculated HI for the 
nonradiological COCs under the residential land-use scenario is 47.65, which is above 
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numerical guidance. The estimated excess cancer risk is 1 E-4. 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 above the suggested acceptable risk value. The incremental 
HI is 4 7.28 and the estimated incremental excess cancer risk is 9.18E-5 for the residential land
use scenario. 

Although both the HI and estimated excess cancer risk are above the NMED guidelines for the 
residential land-use scenario, maximum concentrations were used in the risk calculation. Using 
the maximum concentration from the additional discrete sampling for the main contributor to 
excess cancer risk and hazards, 2,4,6-trinitrotoluene (102 mg/kg), reduces the total HI and 
estimated incremental excess cancer risk to 4.15 and 3E-5, respectively. The incremental HI 
and excess cancer risk are reduced to 3. 79 and 8.69E-6, respectively. Thus, by using the 
discrete sampling maximum concentration in the risk calculations, the estimated incremental 
excess cancer risks are below NMED guidelines. In addition, the total and incremental HI 
values only slightly exceed unity. 

The incremental TEDE for a residential land-use scenario from the radiological components is 
4.0E-1 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNL/NM "RESRAD Input Parameter Assumptions and Justification" (SNL/NM 
February 1998). The estimated incremental excess cancer risk is 3.9E-6. 

3.6.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS SWMU 154 is based 
upon an initial conceptual model that was validated with sampling conducted at the site. The 
sampling was implemented in accordance with procedures and DQOs in the RFI Work Plan 
(SNL/NM March 1993), the SAP for the RFI of septic tanks and drainfields (IT March 1994), and 
subsequent negotiations with the NMED/HRMB. The data from soil samples collected at 
effluent release points are representative of potential COC releases to the site. The analytical 
requirements and results satisfy the DQOs, and data quality was verified/validated in 
accordance with SNL/NM procedures. Therefore, there is no uncertainty associated with the 
data quality used to perform the risk assessment at SWMU 154. 

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

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

Table 3.6.5-1 shows the uncertainties (confidence levels) in nonradiological toxicological 
parameter values. There is a combination of estimated values and values from the IRIS (EPA 
2004a), HEAST (EPA 1997a), EPA Region 6 (EPA 2004b), Risk Assessment Information 
System (ORNL 2003), and Technical Background Document for Development of Soil Screening 
Levels (NMED February 2004). Where values are not provided, information is not available 
from the HEAST (EPA 1997a), IRIS (EPA 2004a), Technical Background Document for 
Development of Soil Screening Levels (NMED February 2004), Risk Assessment Information 
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System (ORNL 2003), or EPA regions (EPA 2004b, EPA 2002a, EPA 2002b). Because of the 
conservative nature of the RME approach, uncertainties in toxicological values are not expected 
to change the conclusion from the risk assessment analysis. 

Risk assessment values for the nonradiological COCs are within the acceptable range for 
human health under the industrial land-use scenario compared to established numerical 
guidance. 

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

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

3.6.9 Summary 

DSS SWMU 154 contains identified COCs consisting of some inorganic, organic, and 
radiological compounds. Because of the location of the site, the designated industrial land-use 
scenario, and the nature of contamination, potential exposure pathways identified for this site 
include soil ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and 
soil ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same 
exposure pathways are applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the industrial land-use scenario the HI (4.72) is greater than 
the accepted numerical guidance from the EPA. The estimated incremental excess cancer risk 
is 3E-5; thus, excess cancer risk is also above the acceptable risk value provided by the NMED 
for an industrial land-use scenario (Bearzi January 2001 ). The incremental HI is 4.69, and the 
estimated incremental excess cancer risk is 2.58E-5 for the industrial land-use scenario. 

Although both the HI and estimated excess cancer risk are above the NMED guidelines for the 
industrial land-use scenario, maximum concentrations were used in the risk calculation. The 
maximum concentration for 2,4,6-trinitrotoluene (the main contributor to the risk) at 1,430 mg/kg 
was from a composite sample collected at HE seepage pits 1 and 2. As a result, additional 
discrete sampling was performed from beneath, and around, these two seepage pits. Using the 
maximum concentration from the additional discrete sampling for the main contributor to excess 
cancer risk and hazards, 2,4,6-trinitrotoluene (102 mg/kg), reduces the total HI and estimated 
incremental excess cancer risk to 0.40 and 7E-6, respectively. The incremental HI and excess 
incremental cancer risk are reduced to 0.37 and 2.43E-6, respectively. In addition, the discrete 
sampling from boreholes drilled after the initial composite sample was collected demonstrated 
that the high 2,4,6-trinitrotoluene concentration found in the composite sample was very limited 
in extent and could not be replicated in follow-on samples (SNL/NM August 1997). Thus, by 
using the discrete sampling maximum concentration in the risk calculations, both the total and 
incremental HI and estimated incremental excess cancer risks are below NMED guidelines. 

Using conservative assumptions and an RME approach to risk assessment, and using the 
2,4,6-trinitrotoluene concentration of 1,430 mg/kg in the composite sample, calculations for the 
nonradiological COCs show that for the residential land-use scenario the HI (47.65) is above 
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the accepted numerical guidance from the EPA. The estimated excess cancer risk is 1 E-4. 
Thus, excess cancer risk is above the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001). The incremental HI is 47.28 and the 
estimated incremental excess cancer risk is 9.18E-5 for the residential land-use scenario. 

Although both the HI and estimated excess cancer risk are above the NMED guidelines for the 
residential land-use scenario, maximum concentrations were used in the risk calculation. Using 
the maximum concentration from the additional discrete sampling for the main contributor to 
excess cancer risk and hazards, 2,4,6-trinitrotoluene (102 mg/kg), reduces the total HI and 
estimated incremental excess cancer risk to 4.15 and 3E-5, respectively. The incremental HI 
and excess cancer risk are reduced to 3.79 and 8.69E-6, respectively. Thus, by using the 
discrete sampling maximum concentration in the risk calculations, the estimated incremental 
excess cancer risks are below NMED guidelines. In addition, the total and incremental HI 
values only slightly exceed unity. 

The incremental TEDE and corresponding estimated cancer risk from the radiological COCs are 
much lower than EPA guidance values. The estimated TEDE is 1.5E-1 mrem/yr for the 
industrial land-use scenario, which is much lower than the EPA's numerical guidance of 
15 mrem/yr (EPA 1997b). The corresponding estimated incremental cancer risk value is 1.3E-6 
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 4.0E-1 mrem/yr with an 
associated risk of 3.9E-6. The guideline for this scenario is 75 mrem/yr (SNL/NM February 
1998). Therefore, DSS SWMU 154 is eligible for unrestricted radiological release. 

The excess cancer risk from the nonradiological and radiological COCs should be summed to 
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as 
noted in OSWER Directive No. 9200.4-18 (EPA 1997b). The summation of the nonradiological 
and radiological carcinogenic risks is tabulated in Table 3.6.9-1. 

Table 3.6.9-1 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS SWMU 154, Building 9960 Septic Systems Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 2.43E-6a 1.3E-6 3.7E-6 
Residential 8.69E-6a 3.9E-6 1.3E-5 

aBased upon the maximum concentration from the discrete sampling locations. 
DSS = Drain and Septic Systems. 
SWMU = Solid Waste Management Unit. 

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 the industrial land-use scenario. 
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3. 7 Ecological Risk Assessment 

3.7.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS SWMU 154. A component of the NMED Risk
Based Decision Tree (NMED March 1998a) is to conduct an ecological risk assessment that 
corresponds with that presented in the EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment followed by a more detailed 
risk assessment if warranted by the results of the scoping assessment. Initial components of 
NMED's decision tree (a discussion of DQOs, data assessment, and evaluations of 
bioaccumulation as well as fate and transport potential) are addressed in previous sections of 
this report. At the end of the scoping assessment, a determination is made as to whether a 
more detailed examination of potential ecological risk is necessary. 

3. 7.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A scoping risk-management decision (Section 3.7.2.4) summarizes the scoping 
results and assesses the need for further examination of potential ecological impacts. 

3.7.2.1 Data Assessment 

As indicated in Section 3.4, all COCs at DSS SWMU 154 are located at depths of 5 feet bgs or 
greater. Therefore, no complete ecological exposure pathways exist at this site, and no COCs 
are considered to be COPECs. 

3.7.2.2 Bioaccumulation 

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

3.7.2.3 Fate and Transport Potential 

The potential for the COCs to migrate from the source of contamination to other media or biota 
is discussed in Section 3.5. As noted in Table 3.5-1, wind, surface water, and biota (food chain 
uptake) are expected to be of low significance as transport mechanisms for COCs at this site. 
Degradation, transformation, and radiological decay of the COCs also are expected to be of low 
significance. 
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3.7.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the seeping assessment, it is concluded that 
complete ecological pathways are not associated with COCs at this site. Therefore, no 
COPECs exist at the site, and a more detailed risk assessment is not deemed necessary to 
predict the potential level of ecological risk associated with the site. 
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4.1 

4.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE 
WITH CONTROLS DETERMINATION 

Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, a determination of Corrective Action Complete (CAC) with controls (NMED April2004) 
is recommended for DSS SWMU 154 for the following reasons: 

4.2 

• The soil has been sampled for all potential COCs. 

• No COGs are present in the soil at levels considered hazardous to human health 
for the industrial land-use scenario when using the discrete confirmatory soil 
sample maximum concentration for HE compounds from boreholes adjacent to the 
two HE seepage pits. 

• Groundwater is not evaluated in the risk assessment because, with the exception 
of arsenic and fluoride, concentrations of detected COGs were below promulgated 
regulatory limits, and because no groundwater exposure pathway exists at this 
site. Although fluoride and arsenic in groundwater exceed the New Mexico 
maximum allowable concentration and the EPA MCL, respectively, the 
concentrations are believed to be naturally occurring and not associated with a 
release. 

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

Criterion 

Based upon the evidence provided in Section 4.1, a determination of CAC with controls (NMED 
April2004) is recommended for DSS SWMU 154. This is consistent with the NMED's NFA 
Criterion 5, which states, "the SWMU/AOC has been characterized or remediated in accordance 
with current applicable state or federal regulations, and the available data indicate that 
contaminants pose an acceptable level of risk under current and projected future land use" 
(NMED March 1998b). 
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ANNEX A 
DSS SWMU 154 

Borehole Lithologic Log and Construction Diagram for 
Groundwater Monitoring Well CTF-MW2 



Sandia National Laboratorie!I/New Mexico 
Environmental Restoration Project 
CTF-MW2 
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CaSing Stickup (ft ) 2 99' 

Concrete Pad 

Casing OD (in.): 5.5 • 
Casing ID (in.): 5.0' 
Casing Matenal: Schedule 80 PVC 

Initial water level: 41.87' (9128/01) 

Grout/Backfill Interval 1' ~ 71'. Benton1te 
grout 

Seallnter-vat 71'- 94'. 3.'8K B-entoot\e 
Chips 

Secondary P.ack Interval: 94'- 105', 
112/12 Monlerrey sand 

Primary Pack Interval: 105'- 135', 
tll3 Monterrey sarKI 

Screen Interval: 110' -130', 20-slot 
schedule 80 PVC 

Sump Interval: 130'- 135' 

Borehc.k: caved trom Y35' to 190'. 

Geologist: Mike Sanders 
Drilling Date: August 17,2001 

Well Installation Date: August 17-18,2001 

-50 

-100 

-150 

/ 
/.· 
/ /. 
II/./ 

/_ 
/ / .. . // 
/-. /. <. 
. // 

SM. 60'% silt, 35% tine-medium sand. S•h fine
medium gravel. Ugh! brOWJ\ (5YR 614) 

GM, 30% Sih. 20% fine-coarse sand, 50 10k fine-coarse 
gravel ( < 1•, angular-subrounded). 50% limest-one, 
500k mix of precambrian quartzite. gneiss. and 
granite. light brown (5YR 6/4). 

Cemented graveVcaliche. Gravel fragments, 70% 
limeS1ona, 3QC'k precambrian quartzite, .gneis:s, and 
granile h'agmeflts (< 2"). Dnlls like hard rock. 

GM. 20% silt, 30% fine-coarse sand. 50% fOe-coarse 
gravel(< 2.5~). Trace clay. Gtavel fragments ere 
limestone, precambrian gneiss and quartzite. and 
occasional pale yellow-orange (10YR 816) tragmems 
or Abo formation siN stones. Poorty sorted, angulat
subrounded. 

GC, 30% clay/silt. 4o-'k tile-coarse sand, 30% line
med•um gravel. F•ne fraction ligh1 brown (5YR 614). 
Drilled last, clogged up hoses toward bottorn of 
interval, Injected water @ 95' 1o clear hoses . 

Granite. pale reO-brown (10YR 514}. Drille<l quickly, 
aKemotlng hard and sot\ zones. ~eared highly 
lractured (faulting?). Manganese and iron cemented 
breccia @ 145' (I auk breccia?). Hole caved lrom 
135' to 190'when ail string removed. TD@ 190'. 



Attachment A 

Survey Data Completion Data 

Measured Depths 

FOP 94-45 
Rev.O 
Page 36 of36 

(feet below ground surface) 

State Plane Coordinates .- ~~~~~~~'<""'C""'~~ Initial Water Level: 4J · g7 
1 (~ 

(X) Easti~- 4;~~1-;:--r- j,.J.Vf/Z. ~ 

Survey Date: ..q~Fr-....;._:,:--~ 
Surveyed by;~..;;...;;'-7-r::::::...._,--

M Northing- ~/Bf._et:_ Casing Stickup: ..s.Zo.:::..;.·-~.1_9'-------
(above ground level) 

Surveyed Elevations 
(teet above sea level} 

Protective Casing: S5"7' ·~ 
(Eiev. 0- FOP 94-71) 

Top of Inner Well Casing: 0"i~9 .::S 
(Eiev C - FOP 94-71) 

Concrete Pad: _s=s--7 3. 2 5 
{Eiev B- FOP 94-71) 

Ground Surface: 55" 7 2- • 7'-4 
(Eiev A - FOP 94-71) 

Calculated Elevations 
(feet above sea level) 1-sJ.: _ I 

Initial Water Level: 55 3/. CJ? f9j.:J.Ip~ 
rn~-----------------
Comments: ----------

Form Completed by: l'f'. S,f...vo=;es. 
Verified by: ------

301.e2.71.01/CW A1 

, 

-- _., 
Casing 00 (in.):_..:::>=.,..:. •• ~:::::::!-.,__ ___ _ 

Casing 10 ~n.): ----"S:~-~o~'-'-----
1 I 

1. Grout/Backfill Interval: /- '7/ 
Material: ~£.#?1YJ.- 715£ <dettJCJr: 

71 1~ 9-1 1 
2. Seal Interval: ~ _ ~ 

Material: ?Yc 1
' a _,yr. C!l{t~.:S 

Sump Length:~~~-'------
-~~ 

Casing Deplh: ...,/~.>.J;.,:::.. __ __,.. ___ ~-
Material: --~__.>iiii:!:.:CW'::..:.....:..· S'dWit...~/0....L:C= 

5. Plug Back Interval Qf used): #-.J/.E 
(Casing TO-Hole TO) _....:0=-"----
Piug Material (II used): ,A/()r!'J€.. 



ANNEX B 
DSS SWMU 154 

Groundwater Monitoring Well CTF-MW2 
Data Validation Reports for Eight Quarters of Sampling 

July 2002-June 2004 
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CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Internal Lab 

It! Jv~-Batch No. SARIWR No. 

Dept. NoJMail Stop: 6133ffi~S-1087 ~~~sampi~~~.!P~:,~r.li. ~:~g"'Zi- ~;r '; ~4'5~ c~tract No: Po 21671 
Project/Task Manager: Sue Collins1505-284-2546 O;i\i,riorfWayti!Jpj!o. :~riq, .<!::;;; l!;!i, lr,:i;R',::;~j ;(:/,; ,1• ProJecVTask No.: 7223 .01 .04 .01 

Project Name: SWMUDSS lab Contact Edie Kentf803-556-8171 SMO Authorization: ~ <;l; 
Record Cent&r Code: lab Destination: GEL ~-

Logbook Ref. No.: ER 089 SMO Contaci!Phone: Pam PuissanU505·844-3185 7 IFV' J'(ril1f(~ ~o'J{W' 

Service Order No. CF 023-02 Send Report to SMO; W&rdy Palencia/505-84<1-3132 ~~-
Location Tech Area 

0 89 0 ~Reference LOV(available at SMO) Building NA Room NA 
ER Sample 10 or Beginning ER Site Datetnme(hr) Sample Container PreSeiVe Collectior -Sample 

Sam_Qie No.-Fraction Sample Location Detail Deoth lftl No. Collected Matrix lvo-e Volume A11@4C Method Type 

049493-001 CTF-MW2 120 154 07/17/021134 GW G 3x40ml HCL G SA 

049493-008 CTF-MW2 120 154 07/17/021135 GW p 500ml HN03 G SA 

049493-010 CTF-MW2 ' 120 154 07/17/02 1140 FGW p 500ml HN03 G SA 

049493-012 CTF-MW2 120 154 07/17/021136 GW p 500ml NaOH G SA 

049493-013 CTF·MW2 120 154 07/17/02 1137 GW p 250m! 4C G SA 

049493-015 CTF-MW2 120 154 07/17/021138 GW AG 4x1L 4C G SA 

049493..016 CTF·MW2 120 154 07/17/02 1139 GW p 250m I H2S04 G SA 

049500.001 SWMUD-TB4 NA NA 07/17/021134 DIW G 3x4Dml HCL G TB 

\)
1d 

Page _..1_ or J 
ARICOC 605577 

0 Waste Charactoriutlon 

-RCRA Dale=-------------
0 Send: Preliminary/report to ________ _ 

0 V<~lidation Required 

0 Ralaased by CCC No.: 

Bill To: Sandia National Labs (Accounts Payable) 

P.O. Box 5800, MS.0154 

Albuquerque, NM., 87185-0154 
Parameter& Method --- ··1la6 Sample 

Request&d 10 

voc (8260} 

RCRA Metals (602Ql_ 

Major <::_atlons (6020) 

Total Cyanide (9012A) 

Major Anions (300.0) 

High Explosives (83~ 

NPN{353.1) 

VOC_(8_260) 

I 
, .... , :t:r:t~ . 

. I ,~wtfJOL 
;~'F'~ir.-:•> : , 

1 I ····.'··tJo ... 3v.c., ~ ·!·"·'~- . F . ~,,,,.. ..... "'/_• 
• :1 It '~VQ r: 

I " ii.r::~· '1 .. ~-Qi~ 
. ~-,1:,~ .'M'f . ) ~~ -<'.~ Jft:t 

'1'"·:-~\'f. '· . ~ ,., l.?ll,~ ·~ 

.~l.iPi.2..~ 
I'!~ ii: 'It . I .. ~-,.l)~ 
. ·:· ·;Hi' .. .._:_~ 

., . 
; . ;~~-

0 Yes 0 No Ref. No. .. sam.·ple T!!!Ckir19 . ~ . SmoUse Is. pec:lallnstructiom;/QC Requirements: 
0 Return to Client 0 Disposal by lab pat~ En1ered(mmfdd!YY)';' EDD 0 Yes 0 No 
0 7Day 0 15Day 0 30Dij~ Eni~_edbL :~;·::~:: __ ·;·._:_-~,-. _, ~awData_PackagE 121 Yes D No 

Abnq·_-· "~~~-. t.~to. n~: 
! ~ . 'li'!: ~~.. ~ 

on Rt _ . -~·-=~ •.: ~' 

.)~ ~1~· :~ r: 
Return Sam D QC lniis. · · · ·. •Please send report to: 

Sample 
Team 
Members 

!Alfred s:;:l:nes (im Jack:;cr./Crg.5133/MS1087/505-204-2547 

John Boyd Shaw/6135/284-3307/22fl.9231 Major Anions/ Br,CL,FL,S04 

Robert Lynch 1~5/844-4013/250-7090 FGW I FNtered in field w/.45 micron filter 

Please list a.s separate report. 
1.ReliQgUished by IU4-rn:.L , ') .~o_rg._fiJ.2_Q~·l: .. l't··l·"( Time -"'>1..> _,...., 

1. Received by -zti7t 'Li VNOI ~- Org.b}'f'1 Dale'7/t"Z.Jr;7.. nme ~t'Jf) 
4.Relinguished ~ Org. 
4. Received by Org. 

Date 
Date - S.Rellnguished by Org. Dale 

5. Received b_y_ Org. Date 
3.Rellnqulshed by _ ) 0 Org. Dale Time 6.Rellnqlli§hed by Org. Date 
3. Received by - Org. Date nme 6. Rect!lved by Org, Date 

*7 & 15 Day Turnaround Time: ERCL requires prior notification. 

....__ ·: a .;~: .. . .. , 
t~i~r .<.,:• f=:r .. 
~~~tJ -' t; ;); r[:, ,., '},: 

~I 
Time 
Time 
Time 
nme 
Time 

nme 
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CONTRACT LABORATORY 
J)J 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
lnlemallab J 
Batch No. ;I ;f. SARJWR No. 

Page..J...o1 / 

ARICOC 605579 
Dept. No./Mall Stop: 613W~-1087 Dale~-;~~les Shipped: :\Mi!J.;:z·z-:#,.1~ 'sMOI,)sE: Contract No: PO 21671 0 Wasta Characterization 

Prcject/Task Manager: Sue CoUins/505-284-2546 ~;;J)l~..W;iyt,ur No. i:'il;H' r U~ill'' fr !~~~ ProjecVTask No.: 7223 ~1 .04 .01 -RCRA Dale; 

Project Name: SWMUOSS L~b·~'ontact: Edie KenV803-556-8171 . SMO Authorization.;::::~ ./ ~ 0 Sond:Pralirninarylreport to 

Record Center Code: Lab Destination: GEL $. -,z:- ~ifa,vJ ~- (;:) Validation Required 

Logbook Ref. No.: ER 089 SMO Contac\/Phone: Pam PulssanV505-1144-3185 _ . 0 Released byCOC No.: 

Service Order No. CF 023-{)2 Send Rl!f)Ortto SMO: Wendy Palencla/505-844-3132 li7l'ttJt1L- Bill To: Sandia National Labs (Accounts Payable) 
I nro<ltinn !Tn~h Arn~ -· _ P.O. BOX 5800, MS-{)154 

{a 3_ 't5l£ J:S Buading NA !Room NA Reference LOV:{available at SMO) Albuquerque, NM., 87185-0154 
ER Samphi!D or 

Sam~ No.-FractiQrll_.§131'11Jl!e Location Detail 

049495-001 

049495.{)15 

SWMUD-EB1 

SWMUD-E81 

Beginning 
Depth (ftl 

NA 

NA 

t:R Sile Date!Time(hr) 
No. Collected 

NA 07/18/021000 

NA 07/18/02 1001 

Sample Container 
Matrix Type Volume 

DIW G 3x40ml 

DIW AG 4x1L 

Preserve 
AII@4C 

HCL 

4C 

CoiiE!ctior 
Method 

G 

G 

Sample 
ItE.e 
EB 

EB 

Parameter & Mattiod 
RE!C[_uested 

VOC(8260) 

HJgh __ Ex(llc:lsJ\Ies{8380) 

Lao Sample 
ID 

l:l· .:·~ ·: .. 
I' _,,l '·'. 

-=-:::JIIf 
• .::...J:ii,)'J'' 
}'; ,.,£i···~ 
.t: ~~~r~~ -~~J 
~" ., ~ 
ii'· ~ 

.~·1,;.,; .... ·( .... -·-· 
1{1~~- .. 
;f ~.., .. - ;~~:. 

RMMA 0 Yes 0 No Ref. No. Samp.thr~.·fklng·l· . ~. t :ts_ rofu_~_,;:.- . -; Speclalln~tructlonsiQC Requirements: Abnormi'P?.nilf~~-~s 
Sample Disposal 0 Return to Client 0 Disposal by lab Dat,~r,nt•re(I,Cmm\1:;:.: ).IJ -~- : ;,• • .!Ilk ,.,,;;, EDD 0 Yes 0 No on -R~el . t ;J~, 
Turnaround Time 0 7 Day 0 15 Day @ 30 Day f;n(~ by:, '~' ~:·: ·!"' ~~ t !-:~ Raw Data PackagE [i] Yes 0 No , ; -1~ · ; ~~; -: 

Return Samples By: 0 Negotiated TAT I cit inils. · .. · ~~i':_ . •Ptaase send report to: r ·~ -~ ~!t . 

Sample 
Team 
Members 

Name Signature inii CompanyiOrganizauonfPiloneiCeiiuiar Tim JacksoniOrg.6i33iMSi087i505-:284-2547 I ,,Jl~_: .. c' J' ... -~·i.i 
Alfred Santillanes . .L!.Ii.D .!>(;,'~l-('~1i'ifeston/6135/B44-5130/228·0710 fJ. · ' 1~'·· ·,~: 
John Boyd 0( ., .. t;:J'/-' Jr Shaw/6135/284-33071228-9231 See COC #605580 for flip blank info. '~'F.' :'~: . ~;. ;j'~ 
Robert Lynch '1[,'-C-.ik:.~, 1/c'.('' _ Weston/6135/844-4013/250-7090 Project complete:No more samples to follow this quarter 3~~:: ),[~: ::~: J{ 

A 

<!' I : .. ·'1:, .. , . 

Please 1/st as separate report. , j:~:; __ ,; 
1.Rellnqulshed by-KB~-.~ Org. Ul 3'~ate. •l"J'i't·fll. Time t?FO_{" 4.Relinquished by Org. Date nme 
1. Received by T, ... fi'J?C:'f, ~ ~. Org. /.1/flDate ·7/'l.Z/17. nme OJ;·o:-r- 4. Received trr__ ~ Org. Date Time 
2.RelinguishedbY...--:::Z{h/f r .,.e..· ~rg. k@e~te_:i;"zV-oZ.Time a tr:_ 5.Relingujshed by Org. Date nme 
2. Received by ~~n ~ Org. bC. L Date 712.-"!.0 t.Time b~ t.. <; 5. Received by O_rg, Date Time 
3.Retinquished by ._) · 0: Org. Date Time 6.Relinqulshed Qy_ _Clrg. Date nme 
3. Received h __ Qrg. Date Time 6. Received b_y Org. Date Time 

*7 & 15 Day Turnaround Time: ERCL requires prior notification. 
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CONTRACT LABORATORY J'J.,. 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

lnlemal Lab 

Batch No. ,y}k SARIWRNo. 

Page_!_ofj 

ARICOC 605580 
Depl. No./Mail Slop: 6133/MS-1087 oa~ Sam]!!\~ shlwed) ~p lise Contract No: [t] Waste Characterb:atlon 

•·'!ill· ·'·:·i'r.i' .. , ... ,. ,, 
Projact!Task ManagE>f: Sue CoiMns/505-284-2546 Y,MierN\!&!JIIt Nt>; ,)!· ProjecVTask No.: -RCRA Dale=------------

Project Name: SWMUDSS Lab Contact: Edle KenVB()3..5564l171 SMO Authorlzalio 0 Send:Preliminary/repor11oErnest VISanl 284-2507 __ 

Lab Des II nation: GEL 0 Validation Raquired 
-E-R-08-9---------l~SMO C011lacVPhone: Pam Puissant/505·844-3185 0 Released by COC No.: 

CF' 023-02Send Report to SMO: Wendy Palenda/505-844-3132 f-:8:7.il:-,l T::o::::::::::S;;;an;:.d,::ia!..7N:;::.a.::ti:-:.on:::a;::I~L-a7b-s..,.(A-:-c-c-o-u-n-ts""'P,-a-y-a-b-:-!e""")--l 

Record Center Code: 

Logbook Ref. No.: 
Service Order No. 

P.O. Box 5800, MS-0154 

Albuquerque, NM., 87185-0154 

Location 
Building NA 

Tech Area 
3'15\QL; Rocm NA 

ER Sample 10 or ERSile 
Sam e Location Detail No. Sample No.-Fraction 

Parameter-& Method -~Lab Sample 
Requested ID 

SWMUD-PW1 NA NA 

SWMUD-PW1 NA NA 07/18/0: 

SWMUD-TB5 NA NA 07/18/0;; 

f-=-: .. r·:~~r~ 
'!lr~~~,, 
r !j, .... -~~ :·~- .:"· .. 

,:j!: . 
J~· . 

i! . :'!;!!f ,i' ·~i 

~: ~-

RMMA D Yes ~ No Ref. No. ~:iimple Tra4]!in9 ··· .. ~!:·- , · :i!~;imi-fOJe · ·i:{ SpeclallnstructlonsJQC RequiremBllts: 

Sample Disposal D Return to Client Iii Disposal by lab pat~, En~~~~~~: .-•!i~~~k ~.J~: :~ }'~!; EDD 0 Yes D No 

w'1 -!·i· J,j 
y----~~-

~bnor~fi Co~d!~fofj 
on Re~jpt :•111,. ~· ~,, 

Turnaround Time D 7 Day D 15 D_llL 0 30 Day ;.:n1e'red;py: , . ,1: ~.~~; .c ::1r•· ~ll_w Data PackagE 0 Yes 0 No 

Return Sam~les By: I 0 Negotiated TAT lag ir\it"s. iiil~· -; !'Please sand report to: 
I I 

Name ·Tim jacksoniOrg.6·iJ3iiviS i iJ87i505-284-2567 

Sample 
Team 
Members 

Alfred Santillanes 

John B<>yd Jli,..-_..__- I r IShaw/6135/284-3307/228-9231 

Robert Lynch jlr.. ;ti:..,-~-t.t..-_- L-f!ii_eston/6135/844-4013/250-7090 

-~~ ~.' .~ ._.; • -~- .. #!"·. 
, ·~it:~~ ~ 'I'' .. l· . • 
J:~~~ ~t: . (i~i 

'i ... r:•r ci' . ,i,, ) 
lr,;, ..--"" ~ , -. r , 
~Jr~ . 

, •.... --. 1. .• .L· 
.. ;.... f:,. ,,, 

., ~-···. r .... ~ .-~~:.~. ~ .~li: •,. ·~ 
. ! t-l ~ ',l!' ·d~· '. . ·~;!jt" 

L!lO " a ,,I I I tPieasellstassaparatereport. I .~!r·, < .••• llf :':: 11;·: 'J~ rc.. .~:~- J~ ·:ilr .. £5.· 

'L 

1.Rellnqulshed by -~~ OrgtR/ '3:5 Date LTZft~Time <i?f?Oif' I4.Relinguished by Org. Date Time 
1. Received bjl""""'"'" --'/_,{... J'l:J 1.7"' ~~ Orgk/1? Date 7/'tl/IJ 'l- Time .0$' j' L 14. Received by_~_ _ __ Org. Date Time 
2.Relln_guished by~;i ~ w;,uS~ 0!9~ . D~''t-2.~ Qz Time II I 'C I5.Relinguishedby__ -- Org. Date Time 
2. Received by ~ ~~ - Org. Date l/ !1.::3/~> L,Time -·o; 2.-s= Is. Recl>ived by Org. Dale Time 
3.Rellnquished by ...J _ -<:::£'_ Org. Date Time j6.Relinquished by _____ Org._ Date Time 
Is. Received by Org. Date Time !6. Received hy Org. Date Time 

*7 & 15 Day Turnaround Time: ERCL requires prior notification. 



Sample Flndlnga Summary 

Site: OSS- GWM ARCOC: 605577, -579, -580 Data: 0 -- . -·· ··- -·~- ···-·· ... 
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::r:: d: :;:; ..... ... .... "' .... .. ,J, 
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c 01 

~ 
SamoltiD 
049493-001 CTF-MW2 7.72U, 82 5.0U, 81,82 

049493-008 CTF-MW2 UJ, TP J, TP J, TP J; TP UJ, TP, 83 J, TP J, TP UJ, TP 

049493-010 CTF-MW2 
All QC J, TP J, TP J, TP J, TP 

acceptance 
: 

049493-<!12 CTF·MW2 cri1eria- UJ, TP: 

049493-015 CTF-MW2 
mel. No data 

will be 
UJ,A,P UJ,A, P UJ, p 

049493-<!15 CTF-MW2-RE qualified. UJ,HT UJ, HT,A, P R,HT,A UJ, HT 

049-496-001 SWMUD-PW1 18.8U, 82 

049495-015 SWMUD-E81 UJ, A, P UJ,A,P UJ, P 

049495-015 SWMUD-E81-RE UJ, HT UJ,HT,A,P R,HT,A W,HT 

Valldatad By: ?( /l~ O.ta: 06123102 
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Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone:SOS-299-5201 
Fax:505-299-6744 
Email: minteer@aol.com 

DATE: November 15, 2002 

TO: File 

FROM: linda Thai 

MEMORANDUM 

SUBJECT: Inorganic Data Review and Validation - SNL 
Site: DSS - GWM ARCOC No. 605577 
GEL SDG No. 68334 Project/Task No. 7223.01.05 

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

Summary 

The sample was prepared and analyzed with approved procedures using method SW-846 
6020 (ICPMS metals). Problems were identified with the data package that resulted in the 
qualification of data. 

The sample was originally analyzed as 63956-006 for RCRA metals. According to 
instructions from the client, GEL relogged and reanalyzed the sample as 68334-001 
for TAL metals. According to the case narrative, the beryllium result is to be reported 
from the original sample (63956-006). The remaining results are to be reported from 
sample 68334.001. This validation report is for sample 68334·001 only. 

The original ARCOC and the Sample Review and Receipt Form are not included with 
the re-analysis package. However, according to the original validation report, sample 
63956-006 was received without the required chemical preservation, but was 
chemically preserved after receipt. Therefore, all detects for sample 68334.001 will be 
qualified • J, TP. and all non-detects "UJ, TP •. 

Chromium was detected in the CCB at a negative value, with an absolute value > Dl. 
Sample 68334.001 was non-detect for chromium and is already qualified ·uJ· due to 
preservation infringements; the descriptor flag "83" will be added to the qualifier. 

Copper was detected in the MB at a value >DL but < RL. The sample result is >DL, 
<RL and < SX the MB value and is already qualified • J• due to preservation 
infringements; the descriptor flag ·e• wiH be added to the qualifier. 



The serial dilution had a RPD > QC acceptance criteria (10%) for magnesium 
(10.5%), potassium (15.7%) and sodium (50%). The Mg, K and Na results for sample 
68334-001 are > SOX the RL and already qualifie~ "r due to preservation 
infringements. The results will not be further qualified. 

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

Holding Times/Preservation 

The sample was analyzed within the prescribed holding time but was not properly preserved 
as mentioned above in the summary section. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

Blanks 

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

Chromium, zinc and arsenic were detected in the MB, potassium in the MB and CCB 
and thallium in the ICB at values > DL but < RL. Barium was detected in the MB at a 
value> Rl. Sample 68334-001 had values> SX and> 10X (barium) the blank values 
and will not be qualified. 

Laboratory Control Sample/Laboratory Control Sample Duplicate fLCS/LCSD) Analyses 

All Analyses: The LCS met QC acceptance criteria. No LCSD was analyzed. No data will be 
qualified as a result. 

Pfatrix Spike (MS) AnalYsis 

The MS met QC acceptance criteria except as follows: 

The %R for barium (73%) and copper (74%) were slightfy < QC acceptance criteria 
(75-125%). Using professional judgment, no data will be qualified. 

Replicate Analysis 

The replicate analysis met QC acceptance criteria. 

ICP Interference Check Sample CICS) 

The ICS met QC acceptance criteria. 



It should be noted that the ICS was not run at the end of the sequences for metals 
analysis (ICPMS). No data will be qualified as a result. 

ICP Serial Dilution 

The serial dilutions met QC acceptance criteria except as mentioned above in the summary 
section. 

Detection LimitaiDilutions 

All detection limits were properly reported. 

Sample 68334-001 was diluted 10X for calcium, magnesium and sodium in order to bring 
these analytes within the linear range of the Instrument. 

OtherQC 

No field duplicate, f~eld blank or equipment blank was submitted on the original ARCOC. 

No other specific issues were identified which affect data quality. 



! 

Data Validation Summary 
Site/Project: 0 J J ~ (.J IY1 Project/Task #: I .J..). ~ · 0 /. 0 ,L' # ofSwnples: I Matrix: If 9 {.)(..() uJ 

ARICOC #: C, 0 £(" 7 7 
Laboratory: k 7-.. 

Laboratory Report #: b 8 3 '3 1t 

QCEiement 

I. Holding Times/Preservation -
2. Calibrations 

3. Method Blanks 

4. MSIMSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

J = Estimated 
U = Not Deteded 
UJ = Not Detected, Estimated 
R ,.. Unusable 

Orguks 

voc svoc 

Check (.f) = Aaleptable 

Pesticide/ 
PCB 

Shaded Cells = Not Applicable (also "NA") 

Laboratory Swnple IDs: ' 8 3 .:i ?< - VO I 

Analysis 

Inorganial 

CN 

~ = ~~~~ rl Jf.AJ 
Other: Reviewed By: -----'//V~::.....::£A.(.(,.{...;...==:::.__----

B-12 

RAD Other 

Date: I I. tS'" · 6o{ 



WJ olof ol ( £e.AA~s;;) 

Inorganic Metals 
site/Project: OJJ C;WrTI ARJcoc#: t,oss 77 Laboratory Sample IDs: 6 8 3 3 ~ -001 

Laboratory: tj£.1.. Laboratory Report#: 6 8 3 3 ..y 

Methods: <Sb.)- 8,~t(a 6 OolO {LCP- lrJJ) 

# ofSamples: I Matrix: ___ 1+-Q(.,Ie,()uJ Batch#s· d.o~r.a_ 3o --

CAS##/ ~It- !:fl~ QC Element 1.1>/RSD 

Analyte Metlaod LCSD 
1$'-1~ 

MSD Rep. ICS Serial Fltld ~xr iJ ~ IO 

TAL JCV CCV ICB CCB LCS LCSD MS MSD Dlla- Dtlp. Eq.tp. FlcJd 
~IE.. Blub RPD RPD RPD AB 

tioa RPD Blaakl Blalllla 

742~.SAI v v /10.1:110 4 \1 v v / h'A- v l)l'.q v ./ /)'_If ~,q- /Y/!1- N4 
7.ue.J9.3Jie v v _'l.L ./ v •001..U ' \ 13 \ t./ ./ oL_ \ • 0/J.IJ. •OoiUI ), 0)( 

OGI 
··- -· ..... ·-

7.........U.901 v / ,; V' v \ v \ tor \/ IY'/:f \ 
7440-7()..2Ca v v \ /'(~ \ / / \ .IIIDlo.lC{ NOQI 

74ofCI..47..J CJ' , .. •ID"'I • (JQ/J1 \ v \ #It IY~ \ IL l ·00"3 / 

"' 74-40-41-4 Co - / v \ t/ \ / / u; 
7440-50-8 Cu • 0001C:. \ v \ / /Y~ 1\ ·1)0115 t.. 
7439-19-6~ v \ 7L/. I v ./ \ :r, 
7439-95--4 Mg ~.~o•qo • v \ /'(It' \ v 0''/10·~ .\ 
7439-96-.S Mo v v IYA" v •0·"%, .s; L..,.. \ 
7440-02.0 Ni v v v' y .i/4 \ 
7440.(19. 7 K lo,.\ ~ o.d 1- ·o~qa • 01q5 1\ IY~ \./" •lo·~, \ ,\It"~~ "? 
7411-Z2-4AI._ " \I' v \ l/ \ N'A- IY'A- \ ~ 
7440-23-.SNa v \ /Y~ \ v' '.r''/<n \ 
7<440-62-2 v v \ v \ /Vh NA 

7440-66-6 Zll • 00d55 \ v \ / /YA ~ •1lll;15 ) X 
\ \ \ uc 

,....,_n-11'11 v \ \/ \ NA- IY'II \ 
1'71Z..e.Z Se .,..... \ v \ lOt /'I'll \ 
7~Aa ·00~7C.. \ v \ v h'"A" \ •_DI3B ') tx 
7440-36..() Sb I v \ v \ IY,q IV~ \ 
7440-21-0 Tl •0000.1$ v I, 1/ v rt'A \ ,OOOJJ.~ ) r-. 

70J..97-'& 

~CN 

Notes: Shadcdrowure RCRAmcills. Solicla-to-«~eoua coavenloa: mg/kg = Jlg/ g: [(Jlg/8) x (sample mass {g} I sample vol. {ml})x (1000 ml/llitcr)j/ DilutioR Faclor ~ Jlll /I 

Commeats: 6~ /e., w C4,, I"(J o rrl eo<- - ft k-J.. f (AJ c_ 1'1-l.o A...,<JIU-<.. • 

;(/ 1/tP..L Date: ----Reviewed By: 
CA., ~ IJ/a.. IO '( ?A OM.I.A 71.) 6N'1 ~ N..lt.v.c 

"' YvL/Jo..u\ f;~ ~(, 0/- ItO~. 
B-14 

* IS~ > /GJ.. IYO €/liJ(.... .zu- /1€ 

If/!,..,.,_~ {)J 1-<> -5.6 CcJ Aq 
I ;•I r v (/' J 

411 tYUc.c;.- ~ (j Tf 

83 
S"X 
e 

·x 
Q. 

G. 



V\1 J I o 1- J ( 0 ,..,-9,1"4.}... ) 

Inorganic Metals 

Site/Project: o J J v t4.J m ARICOC #: 6 0 S S 7 7 Laboratory Sample IDs: ~ 3 9 J" - 00~ 
Laboratory: Q ;;-)... Laboratory Report #: 6 3 9 S fo 

Methods: J CJ - 8 nt fJ 

# of Samples: I Matrix: Hq_ueouJ Batch#s: /t1!18(,7 I AA...tfcJJ l 
./ 

CAS#N 
QC Element 

Analyte Metltod LCSD MSD Rep. ICS 
Serial F1dd Eqalp. 

TAL ICV CCV ICB CCB LCS LCSD MS MSD on. Dap. Blub llPD ltPD RPD AB 
tlol RPD Blaab 

7429-90-5 AI 
,~. 

74<10-41-7 Be X v v v v \./ v ,/ \L v V' 
74MI-0-9Ci _,/"' 
7440-70.2Ca / 
7~.JCr v 
7440-41-4Co hJ L" 
7440-50-8 Cu ;.T [', 'TU _,/"' 

7439-I!M~Fo -~ 
I 71 / 

7439-95-4 Mg &0 v 
7439-9MMD IJ ,. i/\1 7 
7440-02..0 Ni .tu-' ..J'f~"' / 
7~7K 1 ()' _/ 

7448-:U..AI ;yl.;' v 
744o-23-S Na v 'to/ 
744~·2V ./ ./ 
744().66.6Za r\ 1 "' v 

N ~ 

7.o9-t2-1ft / 
'7'7IW9-2 Se / 
7~/tM / 
7440-36..() Sb /" 
7440-21..() TI / 

~ 

743J..!r71BI / 
/" 

Cyanide eN ..... 

Nota: SbldcdrowsareRCRAmcals. Solldt-to-...-eoaaeoi!VenMia: mg/kg~ 111/ g: [(JI.g/ g) x(~lii85S {&}I sunple vol. {ml})x(IOOO ml/Iliter)]/DilutionFactor • )lg/1 

Comments: 

/" 

c 

Jlleld v BinD / 
v 

_,/"' 

I 

i 

.......l~-~- ' -----

A-U<> NJ(/"1 /o ~ ~ /li).J..r) on'; &., Reviewed By: /J._j /»)._ Date: J /. I r · 0 2. 

/\.1 fo /d(, ~~ ~ ~ 01'·/91~. B-14 



Project Leader _Colllna....;,_...;.;;.._ _____ _ 

Contract Verification Review (CVR) 

Project Name OSS-GWM (TAL Metals Re-AnaiY'iS) 

~OCNo._~~~n~------------ Analytical Lab GEL -----------------------
In the tables below, ma11t any information that is missing or Incorrect and give an explanation. 

··- .. -·-··-- .. ·- ---· -··- ---·-··· -- --- - -- ~-- . ·- --- ---- ---- -~--

Line ? 
No. Item Yes No 

1.1 All items on COC complete -data entrY clerk initialed and dated NIA 
1.2 Container type{ a) correct for analvses-i'eauested NIA 
1.3 .._.,._volume DltMHIAM for# and lYDeS of anatvses-reauested NIA 
1.4 Preservative correct for analvaes reauestect NIA 
1.5 Custody records continuous and con apieCe NIA 
1.6 Lab aample number(s) provided and SNL sample number(s) cross X 

referenced and correct 
1.7 Date samples received X 

1.8 Condition uoon rec:eipt information provided X 

2.0 Anatvtlcal 1 Reoort 
line ? 
No. Item Yes No 

2.1 Data reviewed, s1anature X 
2.2 Method reference nurnber(a\ comotete and correct X 
2.3 QC analYiii and Hrnits I(MB.LCS R X 
2.4 Matrix aoiketmatrix ~ duollcate data DrOvided Clf reauested) X 
2.5 Detection limits · PQL and MOL-Cor IO[f. MOA and k X 
2.6 QC batch numbers~ kfed X 
2.7 Dilution factors ~-ed and all dilution levels reDorted X 

2.8 Data In units and uaina correct significant figures X 

2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NIA 
(If . -·- ... 

2.10 Narrative X 
2.11 TAT met X 

2.12 Hold times met X 

2.13 Contractual auallfiers .,. ..,,.;_..,. X 

2.14 All ueeted result and TlC (if .....,.. ~) data PfOVided X 

Case No. 7223_01.05 

SOG No. _68_334 ________ _ 

Reeolved? 
If no exofain Yea No 

I 

Resolved? 
If no 8XP1aln Yea No 

' 



Contract Veriftcatlon Review (Continued) 

··- _. _____ ....... -·-·----· .. 
ttem Yes No If no, Sample ID No./Fraction(s) and Analysis 

3.1 Are reporting units appropriate for the mabix and meet contract specified or project-
X specific requirements? lnorgank:s and metals reported as ppm (mg/Uter or mg/Kg)? 

Tritium reported In picocUries per liter with percent moisture for soil samptes? Units 
consistent between QC samples_ and samrile data 

3.2 Quantltation limit met for all samples X 

3.3 Aecuracy X 
a) La ...... -.... control samDies accuracy IVJoiUIRN and met for all samples 
b) Surrogate data reported and met for all organic samples analyzed by a gas NIA 

chromatography technique 
·c) Matrix spike recovery data reported and met X Barium n Iran outside~ TCLP Metaii'8COIMJy 

limb; cadmium and calcium outlide RCRA MeCala acceptable 

limits 

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

samples 
b) Matrix spike duplicate RPO data reported and met for al1 organic samples NIA 

3.5 Blank data X Atlenic, Barit.m, Copper, Potaaium, Sodium, Zinc, Chromium 
a) Method or reagent blank data reported and met for aN samples det8ded in l"e-8f188yssa TAL Melal8 method blank; Selenium 

detecCed In RCRA Metall bCank 

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

3.6 Contractual qualifiers provided: "J"- estimated quantity; ·s--enalyte found In method X "Er qualller miA1ng for IOdWm on the TAL Metals Certificate of 
blank above the MDL for organic or above the PQL for Inorganic; "U"- analyte . AMiyllt and for selenium In the RCRA QC Summary method 
undeteCted (results are below the MOL, IDL, or MDA (radiochemical)); "H"-analysis blank 
done beyond the holding time 

3.7 Narrative addfesles planc:het flaming for gross alpha/beta NIA 

3.8 Nanative Included, COfT8Ct. and complete X 

3.9 Second column confirmation data provided for methodt 8330 (high explosives) and NIA 
8082 (pesticide&IPCBs) 

~-.-



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GCIMS (8260, 8270, etc.) 

a) 12-hour tune check provided N/A 

b) Initial callbration provided N/A 

c) Continuing callblatlon provided N/A 

d) Internal standard performance data provided N/A 

e) Instrument run logs provided N/A 

4.2 GCIHPLC (8330 and 8010and 8082} 

a) Initial caHbration provided N/A 

b) Continuing calibration provided N/A 
I 

' 

c) Instrument run Jogs provided NIA ·~ 

' 

4.3 fnorganics (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP Interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X prov6ded for ce-enalyala sample only 

4.4 Radiochemistry 
a) Instrument run logs provided N/A 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

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

Sample/Fraction No. Analysis ProbiemsiCommentsiResautions 

049493-Roe TALMe&ala aodlum •e• qualifier was not provided for eodlum on the Certificate at Analyai8 

049493-008 RCRAMetaJa aelenlum ·a· qualifier proylded on Certltlcate of AnalyM and Indicated in narrat!Ye but was not proYided In 
the QC Summary for the method bla1k QC1200271143 

Based on the review, this data package Is comp\ete. Yes €) 
1f no, provide: nonconformance report or correction request number 5186 and date correction request was submitted: 11104102 

Reviewed by: l.A~ Date: 11104102 Closed by: llk Date: ll, )JA) r-



Page: of General Engineering Laboratories, Inc. 
! 

Project#: 11,?1.01 OY. 0/ 2040 Savage Road 

GEL Quote#: GEL Chain of Custody and Analytical Request Charleston, SC 29407 

COC Number (ll: (., 0_5 c;"1( Phoce: (S43) 556-8171 
LIMS Number: Fax: (843) 766-1178 

Project Name I Site Name: Sample Analysis Requested 151 (Fill in the number of containers for each test) 

Client Name: Phone#: Fax#: ~ ~ 
l:! 

~ Address: 
·;; 

~ 
Collected by: Send Results To: '0 Remarl:s 

~ 
Ti~ a 

~ Should lhi• ""''Ple be " 
be5:;~y. considered r:u:lioactive? 

Date Collecte<J Collc:<:ted Sample Deptlt QC Code Field Sample :z; 

(dd·Jm>.YY) (Milltary) lbea;Uwi.D&- endincJ m Filtc.red (J' Mauix (•J 

~ ~ (Yes or No) 
(hhmm) 

ot ogF!IJZJ~v 07/n/tn J/3C. cUJ J It~ 6/ ba'l'5h0ol 
u 

-
-
-

I 

I 

-
TAT Requested: Normal: Rush: (Subject to Surcharge) I Fax Results: Yes I No Deliverable: C of A I QC Summary I Level 1 I Level2 I Level3 I Level4 

Comments: (attach compound and/or element list requested) 

Chain of Custody Signatures Sample Delivery Details I Laboratory Recti_]l_t 
Relinquished By (Signed} D:~.te Time Received by (signed) Date Time 

Delivered Directly to ub: Shipped: 

I I. Method of Shipment: Airbillll: 

2. 2. Analytical ub: Location: 

3. 3 W.b Recipient: Date: Time: 
· · Cham of Cusrody Number~ Cllent DetemUned 

For Lab Receiving Use Only QCCod<s: N ~Normal S"""le. TB ~Trip Bl:utk. ro ~ F1eld Duplic>le, EB = Equipmem Blank, MS = MaJrix Spike SaJ1l>le. MSD =Matrix Spike Duphcalc Sample. G • Grab. C =Composite 
Fie:ld Filtered: for Jiqutd rnauices. indicate. with.,· Y"' for ynlbe s~lc Wil.S field filtered ar .. N .. (or ~::unple was not field filt.c:~. Custody Seallruact? 
Matnx Codes: DW = Dnnbn& W~ter, GW • Groundwater. SW • Surface Wacc.r. WW = Wulc Water, SO~:: Soil, SD • Se<ilrrcnt. SL;. Sludge. SS: Solid Was~ YES NO 
S"""lc Analysis RLqueSied: Analytical method requested (i.c.I260B, 60JOBn470A) and number of container> provide<! for each (i e 82608 . 3. 6010lJI7470~ • 1). CooluTemp: 

WHITE"' LA BORA TORY YELLOW "' FlLE PINK= CLIENT --·-c U\ 



Date: 11/04102 

To: Edie Kent/Nicole McCleary From: ...;L;.;;o.;;..;.rra=ine;..;..;;;....;He...;.;;;.;...;rrera;...;;.;...;;;~-----

Company: GEL Org: 6133 
~~-------------------

Phone: -1(.=..843~) .;;.;556-8=-=;..;.1.:..71;.._ ____ Phone: -1(.=..50=5.,) .;;..84.;..;4;....:3:;..:.1.;;..99=-------

Fax: -l(lo;;,843.;;.;:;1..) ..:..;766-=-1:..;1..:..;78;;..._ ____ Fax: ......1(.;;..505~) 844-3;;;...;..;....;;...;.;12=8;.._ ____ _ 

Correction Request 

COC: 605577 SOG: 68334 Tracking No: 5186 

NOTE: Nicole/Edie, 

Please make the following correction(s): 
• Sample 049493-ROS "B" qualifier not provided for sodium on the CertifiCate of 

Analysis (page 14) 
• "B" qualifier provided for selenium on the Certificate of Analysis for sample 049493-

008 and indicated in narrative but was not indicated on the QC Summary for the 
method blank QC1200271143 (page 22) 

Thank you, 
Lorraine 

Sandia Natlonlll Llboratorlel 
Sample Management Office 

P.O. Box5800 
Albuquerque, New Mexico 87185-1331 



GENERAL ENGINEERING LABORATORIES 
Meeting today s needs with a vision for tomorrow. 

October 17, 2002 
~f;§ORDS CENTER/ 

OFUCIINAL COPY 

Sandia National Laboratories 
1515 Eubank SE 
Albuquerque, New Mexico 87123 
Attention: Pam Puissant, MS-0756, Org. 7578, Building 823/ Room 4276 

Re: ARCOC-605577 SDG#68334 

Project Coordinator: Pam Puissant 

Dear Ms. Puissant: 

Enclosed is the data package for the aqueous sample for ARCOC-605577 
SDG#68334, which was re-analyzed for Metals parameters. 

General Engineering Laboratories appreciates this opportunity to provide you with 
analytical results, and trusts that you will find everything in order and to your satisfaction. 
If you have any questions, please do not hesitate to call me at (843) 769-7385. 

enclosure 

Yours very truly, ~ 

f!NLYl /)w-
Edith M. Kent 
Project Manager 

P 0 Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171• Fax (843) 766-1178 

0 Printed on Recycled Paper. 



MEMORANDUM 

DATE: 08/22/02 

TO: File 

FROM: Linda Thai 

SUBJECT: Organic Data Review and Validation- SNL 
Site: DSS - GWM 

ARCOC # 605577, -579, -580 GEL SDG # 63956 
Project/Task No. 7223.01.05 

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

Summary 

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

VOC: The equipment blank (EB) associated with sample 63956-001 and - 004 had an 
acetone and methylene chloride value > RL. The trip blank (TB) associated with sample 
63956-001 had a methylene chloride value > DL. 

11 /26/02 see Blank section below 

Sample 63956-001 had a methylene chloride value > DL, < RL and < 1 OX the EB and TB 
values, and will be qualified "U, B1 ," at the RL. 11/26/02 see Blank section below 

HE: The samples were re-extracted out of method specified hold time but within 2X the 
hold time due to QC failures. Both sets of data are reported on the Certificate of Analysis 
and both sets of data will be validated. Both sets of QC, ICals and CCVs are supplied. 

HE Batch # 188519: The LCS/LCSD %R for 1 ,3,5-trinitrobenzene (65!16%) failed 
QC acceptance criteria (84-11 0%). The RPD for 1 ,3,5-trinitrobenzene (122%) failed 
QC acceptance criteria (0-20%). The associated sample results are non-detect and 
will be qualified "UJ, A, P". 

The LCS/LCSD %R for tetryl (44/6%) failed QC acceptance criteria (73-110%). The 
LCSD %R was < 10%, however the MS/MSD %Rs for tetryl were in criteria. The 
RPD for tetryl (150%) failed QC acceptance criteria (0-20%). The associated sample 
results are non-detect and using professional judgment will be qualified "UJ, A, P". 



The RPD for 4-amino-2, 6-dinitrotoluene (31 %) failed QC acceptance criteria (0-
24%). The associated sample results are non-detect and using professional judgmen' 
will be qualified "UJ, P". 

HE Batch # 189460: The associated sample results for the re-extractions are non
detect for all target analytes and will be qualified "UJ, HT". 

The LCS/LCSD %R for 1 ,3,5-trinitrobenzene {15/11 %) failed QC acceptance criteria 
(84-110%). The RPD for 1,3,5-trinitrobenzene (36%) failed QC acceptance criteria 
(0-20%). The associated sample results are non-detect and already qualified "UJ" 
due to hold time infringements. The descriptor flags " A, P" will be added to the 
qualifier. 

The LCS/LCSD %R for tetryl (8/7%) failed QC acceptance criteria (73-11 0%) and 
were < 10%. The associated sample results are non-detect and using professional 
judgment will be qualified "R, A". 

Data are acceptable except as mentioned above. OC measures appear to be adequate. The 
following sections discuss the data review and validation. 

Holding Times/Preservation 

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

Calibration 

All Analyses: All initial and continuing calibration acceptance criteria were met except as follows: 

Blanks 

VOC: The CCV had a %D > 20 but < 40 for bromoform. The sample results were non
detect for bromoform, and using professional judgment no data will be qualified. 

All Analyses: All method blank, equipment blank and trip blank acceptance criteria were met 
except as noted above in the summary section and as follows: 

VOC: The trip blank associated with sample 63956-001 had a toluene value > DL but < 
RL. The sample result was non-detect for toluene and no data will be qualified as a result. 
The EB associated with samples 63956-001 and -004 had a dibromochloromethane 

value > DL. The sample results were non-detect and no data will be qualified as a result. 

11/26/02 The EB appearing on the COC was not associated with these samples. Per Tim 
Jackson, all EB-associated qualifiers were removed from database - no revision required. 
MLH 

Surrogates 

All Analyses: All surrogate acceptance criteria were met. 

Internal Standards (ISs) 



VOC: All internal standard acceptance criteria were met. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 

All Analyses: All MS/MSD acceptance criteria were met except as follows: 

VOC: It should be noted that the sample used for the PS/PSD was of similar matrix from 
SNL SDG 64144. No data will be qualified as a result. 

HE Batch # 189460: No MS/MSD was extracted with this batch. The LCS/LCSD will be 
used to assess accuracy and precision for the batch. No data will be qualified as a result. 

laboratory Control Samples (LCS/LCSD) Analysis 

VOC: The LCS acceptance criteria were met by the successful analysis of a second source CCV. It 
should be noted that no compound in the LCS was associated with internal standard toluene-dB. 
No LCSD was analyzed. No data will be qualified as a result. 

HE: The LCS/LCSD acceptance criteria were met except as mentioned above in the summary 
section. 

PCB: No LCSD was analyzed. No data will be qualified as a result. 

Confirmation Analyses 

VOC: No confirmation analysis required. 

HE Batch # 188519: According to the case narrative, the target analytes observed in sample 
63956-011 (EB) were not confirmed on the secondary column. No raw data is supplied. No data 
will be qualified as a result. 

HE Batch # 189460: According to the case narrative, the target analytes observed in re-extracted 
samples 63956-011 and -011 were not confirmed on the secondary column. No raw data is 
supplied. No data will be qualified as a result. 

PCB: The sample results were non-detect for all aroclors and therefore no confirmation analyses 
were performed. 

Detection limits/Dilutions 

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

Other QC 

VOC: Trip blanks and an equipment blank was submitted on the ARCOC. 11/26/02 See Blank 
section 
No field dup was submitted on the ARCOC. 

HE: An equipment blank was submitted on the ARCOC. 
No field dup or field blank was submitted on the ARCOC. 

PCB: No equipment blank, field duplicate or 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. 

Reviewed by: KAL 08/30/02, Level 1 



MEMORANDUM 

DATE: August 23, 2002 

TO: File 

FROM: Linda Thai 

SUBJECT: Inorganic Data Review and Validation - SNL 
Site: DSS - GWM ARCOC No. 605577 
GEL SDG No. 63956 Project/Task No. 7223.01.05 

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

Summary 

The samples were prepared and analyzed with approved procedures using methods SW-846 
6020 (ICPMS metals), SW-846 7470 (CVAA Hg), EPA 353.1 (NPN), SW-846 9056 (anions) 
and SW-846 9012 (total CN). Problems were identified with the data package that resulted 
in the qualification of data. 

Metals: 

Sample 63956-006 and - 007 were received without the required chemical 
preservation, but were chemically preserved after receipt. All detects will be qualified 
"J, TP" and all non-detects "UJ, TP". 

Chromium was detected in the ICB and CCB at a negative value, with an absolute 
value > DL but < RL. Sample 63956-006 was non-detect for chromium and is 
already qualified "UJ" due to preservation infringements; the descriptor flag "83" will 
be added to the qualifier. 

The serial dilution had a RPD > QC acceptance criteria (10%) for magnesium (11 %). 
The Mg result for sample 63956-007 was > 50X the RL and is already qualified "J" 
due to preservation infringements. No further qualification is necessary. 

Total Cyanide: 

Sample 63956-008 was received without the required chemical preservation, but 
was chemically preserved after receipt. The sample result was non-detect and will be 
qualified "UJ, TP". 



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

Holding Times/Preservation 

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 data met QC acceptance criteria. 

Blanks 

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

Anions: The MB for chloride had a value > DL. The chloride value was > 5X the 
associated MB value and no data will be qualified as a result. 

laboratory Control Sample/laboratory Control Sample Duplicate (lCS/lCSD) Analyses 

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

Matrix Spike IMS) Analysis 

All Analyses: The MS/PS met QC acceptance criteria. 

Metals: It should be noted that the MS for Na and Hg analyses was run on a sample 
of similar matrix from a different SNl SDG (63737). No data will be qualified as a 
result. 

Anions: It should be noted that the PS for this analyses was run on a sample of 
similar matrix from a different SNL SDG (63387). No data will be qualified as a 
result. 

NPN: It should be noted that the PS for this analyses was run on a sample of similar 
matrix from a different SNL SDG (63443). No data will be qualified as a result. 

Replicate Analysis 

All Analyses: The replicate analysis met QC acceptance criteria. 

Metals: It should be noted that the replicate for Na and Hg analyses was run on a 
sample of similar matrix from a different SNL SDG (63737). No data will be qualified 
as a result. 



Anions: It should be noted that the replicate for this analyses was run on a sample of 
similar matrix from a different SNL SDG (63387). No data will be qualified as a 
result. 

NPN: It should be noted that the replicate for this analyses was run on a sample of 
similar matrix from a different SNL SDG (63443). No data will be qualified as a 
result. 

ICP Interference Check Sample (ICS) 

The ICS met OC acceptance criteria. 

It should be noted that the ICS was not run at the end of the sequences for 
metals analysis (ICPMS). No data will be qualified as a result. 

ICP Serial Dilution 

The serial dilutions met QC acceptance criteria except as mentioned above in the 
summary section. 

Detection Limits/Dilutions 

All Analyses: All detection limits were properly reported. 

Metals: Sample 63956-007 was diluted 1 OX for Ca, Mg and K, and 5X for Na analyses to 
bring these analytes within the linear range of the instrument. 

Anions: The sample was diluted 50x for chloride and 1 OX for sulfate due to high levels of 
analyte present in the sample. 

Other QC 

All Analyses: No field duplicate, field blank or equipment blank was submitted on the 
ARCOC. 

No other specific issues were identified which affect data quality. 

Reviewed by: KAL 08/30/02, Level 1 
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(;0:077 

QCSumma:a --~oto Client: Sandia Nad011111 Laborat.oril$ 
MS-41756 
P.Q.Bod800 
Albcqacrqu. New Me:Dco 

c~ Pamela M.l'bhADt 

Wortorder. 63956 

~- NOM s-Je ~ oc Ullits RPD'lr REC'l> RaDp Ankt Date Tbw: 

Mdals AIW}'Iis- ICPMS F«lennl 
Balch 188867 

QCI200271144 63950006 DUP 
ATSetlic 0.0705 0.0723 mgiL 3 (0%-20%) BAJ 07 126/(f}. 22:50 
Barium 0.0788 0.0801 mgiL 2 (O'lr20%) 

cad:miwn J 0.000044 u NO mg!l.. NJA" (.;./-0.001) 
c..J.cium 392 mgiL N/A (~·W.,) 

Chromium u NO u ND mWL N/A (-t/,0.003) 
!...tad J 0.000549 J 0.000701 m&IL NIA " (+/-0.002) 
Magnesium 94.5 rngiL N!A (0%-20%) 
PolllSSium 55.2 mcfL N/A (0%-2091>) 

Selooium J 0.00122 I 0.00179 mgiL N!A" ( +/,0.005) 

Silver u ND u ND mgiL NIA (+1-0.001) 
QC1200271147 LCS 

Arsenic 0.~0 0.0563 mgil. 113 (80%-] 20%) en l26lf12 22:ZJ 
Barium 0.050 0.0543 mg/L 109 (80%-12091>) 

Cadmium 0.050 0.0543 mgll.. 109 (80%-120%) 
Calcium 2.00 2.24 rngiL 112 {SOIJL-120%) 
Chromium 0.050 0.0544 rngiL 109 (80%-120%} 
Lead 0.050 0-0562 mgiL IlZ (80%-120%) 
Magnc>ium 2.00 2.V mgiL 114 (80%-120%) PRB Ulf29100 17:19 
Potassium 2.00 2.:29 mgiL 114 (110%-120%) BAJ 07 f26lrf). 7:1.:.7:7 
Selenium 0.050 0.0349 mgfL 110 (~120%) 

Silva 0.050 0.055 mg/L 110 (80%-120%) 
QCI200Z71143 MB 

Arrenic u ND rngiL (J11261f12 22:21 
Barium u ND mgiL 

Cadmium u ND mg/L 

Calcium u ND mgiL 

Cbromimn u ND mgiL 
Lead u ND mgiL 
MagnHiwn u ND mJ/1..- PR.B mn9m 17:14 
Potassium u ND mg/L BAJ 07/2M11. 22:21 
S\llenlum u NO mgJL 
Silver u ND mgiL 

QC120021\ 146 639:50006 MS 
Arsenic 0.040 o.mos 0.120 mgiL 125 (7.5%-125%) 071261f12 22:SS 
Barium 0.030 om sa 0.142 mgiL 125 (15%--125%) 

C:admiwn 0.005 J 0.000044 0.0065 mUL 129• (15%-125%) 

Cal dum 2.00 405 mgiL 907• (7.5%-125%) 

O!romium 0.050 u ND O.OS39 OWL 108 (lS%--125~) 

Lead o.aw 0.000549 0.(1219 mgiL l(Jl (7!1%--125%) 

~m 200 109 mg/L 1270* (7.5%-125%) 

Potassium 200 58.3 mgiL 319* (75%-125%) 

SelMium 0.010 J 0.00122 0.0133 1111/L 120 [75%-12.5%) 



QCSmnmary 
14{~1/1!), 
Page 2oCJ . ~L) Worlrorder: 63956 

~ NOM Sample Qual QC Ullits RPD'll> REC'll> Ruae AIUrt Date n-
Mecala Analyllis -ICPMS J'edenll 
Botclt 188867 

Silv..- 0.050 u ND 0.0538 m&'L 108 (75%-125%) 
QCI200271145 63956006 SDll.T 

Arsenic 70.5 13.7 ug/L 2.94 en fUilfYl 23:01 
Barium 78.8 15.5 u&IL 1.92 
Cadmium 0.044 u ND ug/1. NIA 
Calcium 75800 ug!L NIA 
Chromium u ND u ND IJIIL NIA 
Lead 1 0.549 J 0.119 ug/L 8.38 
Magnesium 18400 ug/L NIA 
Potassium 11400 ug/L NIA 
Selmium 1 1.22 1 o.973 ug/L 298 
SiJVC% u ND u ND ug/L NIA 
B81Cb 189924 

QC1200273723 63737004 DUP 
Sodium 184 164 mg/L 11 (0%-20'll>) JAB 08101102 16:36 

QCI200273726 LCS 
Sodium 2.00 1.62 mgiL 81 (80%-120%) 08101102 16:14 

QCI200273722 MB 
Sodium u ND mgiL OMil/02 16:08 

QC1200273715 63737004 MS 
Sodium 2.00 184 170 mgtL NIA (75%--125%) 0810 l/02 16:42 

QC1200273724 63737004 SDJLT 
Sodium 36700 7240 ug/L 1.33 08/01JU2 16:47 

Mdals A...a)'lii-Mercury Fedftal 
Batdt 189399 

QC1200272292 63737003 DUP 
Mercury u ND u ND m&IL NIA (+1-0.0002) NOR1 08102102 16:13 

QCJ200272294 LCS 
Met-cury 0.002 0.00195 mg/L 98 (80%-120%) 08102102 16:07 

QC1200272291 MB 
Mercury u ND mg/L 08102102 16:05 

QCI200272293 63737003 MS 
Merc11ry 0Jl02 u ND 0.00188 mgiL 94 (75'16-125%) 08102102 16: IS 

Notes: 
RER is calculated 11 the 95% confidence level (2-sigma). 
The Qualifiers in this report arc defined as follov.1: 

.. Recovery or %RPD DOt within acceptm:e limits and/or spike amount not compatible with the sample or the dupllcale RPIYs 1re DOt applicable w~e U 

** llldicales analytc is a swropte allllpOWld. 

B The analyte was found in the blauk above the effective MDL 

H Holding time was oro:ccded 

J Estimated value, tbe analytc coocent:rali<m fell above the effective MDL and below the effective PQL 
p The ICSpOOSC between the coafinuaDon c:olumn IJJd lbe primary column is >40%0 

u The analyte was 111181)7-ed for but 1101 detected below !his =ttation. For Organic and InorganiC IUialytes tbc .resnlt is Jesslban the effective MDL. J 

X Presumpdvc cvidmc;e lbac the analytc: is DOl present. Picue see nll'llllive for furtba infonnation. 

X Presumptive evidence that tbc analyte is not prae111. Please sec nurative for furlber iDlromation. 



/ 

X Uncertain identification for gamma SJ)(~troscopy. 

N1 A indicates that spike recovay limit$ do not1opply wlx:n sample coocentration exceeds spike cone. by a fllctol" of 4 oo- more. 
" Tbe Relali ve Percent Differeoce (RPD) obtained from the sample duplicate (DUP) is evaluated apinst the acceptence critc:ria when the sample is p-cala" than 

five times (SX) the contract ~uired detection limit (RL). In CQeS wbere eithtt the sample or claplkate value is less than 5X the RL, a CODtrollimit of+/-
the RL is used 1o evaluate the DUP result. 
For PS. PSD, and SOIL T results. the values lisU>d are the measured amounts. not final conCCDtrations. 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the QC Summary. 



General Engineering Laboratories 

SDGNo.: 63956 

Contract: SNLS00401 

Matrix: WATER 

SarnpleiD: 63956006 

Atcepta:bce 
Analyte Unit• Umlt%R 

Arsenic mgiL 75-125 

Barium mgiL 75-125 

Cadmium mgiL 75-125 

Calcinm mgiL 

Chromium mg!L 75- 125 

Lead mg!L 75 -·125 

Magnesium mg!L 

Potassimn mgiL 

Selanium mgiL 75- 125 

Silver mgiL 75-125 

TOTAL METALS 
-5a-

MA TRIX SPIKE SUMMARY 

Lab Code: GEL Caue No.: GEL 

Lwei; LOW ClientiD: 049493-00SS 

s ikedlD! 1200271146 Percent Solid• for S s 

Spiked Sample Spike % 
Result c Result c Added Recovery 

0.120 0.071 0.040 123.7 

0.142 0.079 0.050 126.4 

0.007 0.000 B 0.005 129.1 

405 387 2.000 900.0 

0.054 0.000 u 0.050 107.8 

O.D22 0.001 B 0.020 106.8 

109 83.1 2.00J 1245.0 

58.3 52.0 2.000 315.0 

0.013 0.001 B 0.010 119.8 

0.054 0.000 u 0.050 107.6 

~ ?/{!) 
le: 0.00 

Qual M 

MS 
N MS 
N MS 

MS 
MS 
MS 
MS 
MS 

MS 

MS 

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



General Engineering Laboratories 

SDG No.: 63956 

Contnact: SNL.'j)0401 

Matrix: WATER 

SIIDlple ID: 63956006 

Analyte Unita 

Arsenic 

Barium 

Cadmium 

Calcium 

Cbromium 

Lead 

Magnesium 

Potassimn 

Sel~ 

Silver 

mgiL 

mgiL 

mg/L 

mg/L 

mg/L 

mgiL 

mg/L 

mgiL 

mgiL 

mg/L 

AeeeptaDce 
Lbnit 

+1-20 

+/-20 

+1-20 

+1-W 

+/-20 

+1-20 

+1-20 

+1-20 

+1-20 

+1-20 

TOTAL METALS _,_ 
DUPLICATE SAMPLE SUMMARY 

Lab Code: GEL CueNo.: Gfl. 

Level: ww CUent ID: 049493-0080 

Duplicate ID: 1200271144 Percent Solld.s f«r DlfHcate: 0.00 

Sample Duplicate 
Remit c Rault C RPD Qual ~ 

0.071 

0.079 

0.000 B 

387 

0.000 u 
0.001 B 

83.1 

52.0 

0.001 B 

0.000 u 

0.072 

0.080 

0.000 u 
392 

0.000 u 
0.001 B 

94.5 

55.2 

0.002 B 

0.000 u 

2.5 

1.8 

200.0 

1.3 

24.3 

12.7 

6.0 

37.9 

MS 

MS 
MS 

MS 

MS 

MS 
MS 

MS 

MS 

MS 

SW-846 



General En~neerin~ lpborato · 

SDGNo.: 63956 

Comrad: SNLS0040I 

Matrix: WATER 

SameJeiD: 63~ 

Initial 
Analyte Jlg/L c 

Menic 70.5 

Barium 78.8 

Cadmium 0.044 B 

Calcium 387000 

OJromium 0.380 u 
Lead 0549 B 

Magnesium 83100 

Polasrium 52000 

Seknium 1220 B 

Silver 0.040 u 

TOTAL METALS 
-9-

SERIALDILUTION SAMPLE SUMMARY 

Lab Code: GEL CueNo.:GEL 

Level: LOW Oiatt ID: 049493-00SL 

Serial Dillltlon ID: 1200271145 

Serial % Acceptance 
Jlg/L c Difference Qual LimiU M 

68A 3.0 10% MS 

77.3 1.9 10% MS 

0.200 u 100.0 10% MS 

379000 2.1 10% MS 

1.900 u 10% MS 

0.595 B SA 10% MS 

92200 11.0 10% MS 

57000 9.6 10% MS 

4.860 B 298.4 10% MS 

0.200 u 10% MS 

SASi#$1/~ 
~~ .. ~ 

SW-846 
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Contract Verification Review (CVR) 

Project Leader _c_o_l ... lin ... s ________ _ Project Name _os_S-_G_W_M __________ _ Case No. 7223 01.05 

ARICOC No. 605577, 605579, 605580 Analytical Lab GEL SDG No. 63956A, B, C -----------------------
In the tables below, mark any information that is missing or incorrect and give an explanation. 

··- - .... -- . -~ ~---- --- -- - - --- -- d 
~ 

line Com:>lete? Resolved? 
No. Item Yes No If no, explain Yes No 

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

1.6 Lab sample number(s) provided and SNL sample number{s) cross X client identification incorrect for sample #049500-001 
referenced and correct 

1.7 Date samples received X I 
1.8 Condition upon receipt information provided X I -- -------- -

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

2.1 Data reviewed signature X 
2.2 Method reference number(s) complete and correct X 
2.3 ac analysis and acceptance limits provided (MB LCS, Replicate) X 
2.4 Matrix spike/matrix spike duplicate data provided (if roouested) X 
2.5 Detection limits provided; POL and MDL (or IDL}, MOA and Le X 
2.6 QC batch numbers orovided X ' I 

2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in appropriate units and using correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NJA 

(if applicable) reported 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X missed HPLC hold time due to re-extraction 

2.13 Contractual qualifiers provided X 
2.14. All requested result and TIC (if requested) data provided X 

~ -------



Contract Verification Review (Continued) 

3.0 Data Qualitv Evaluat' ·-·5 
Item Yes No If no, Sample ID No./Fraction(s) and Analysis 

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

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X HPLC LCS out of acceptance limits for 1 ,3,5-trinitroabenzene, 
a) laboratory control samples accuracy reported and met for all samples tetryl, m-<linitrobenzene; re-extraction out for 1,3,5-

trinitrobenzene, and m-ditrobenzene 
··--· ·-- ------. 

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

c) Matrix spike recovery data reported and met X MS recovery data out for cadmium, calcium. magnesium, 
potassium 

3.4 Precision N/A 

a) Replicate sample precision reported and met for all inorganic and radiochemistry 
samples 

b) Matrix spike duplicate RPD data reported and met for all organic samples X HPLC RPD% out of acceptance limits for 1, 3, 5-
trinitrobenzene, 4-amino-2,6-dinitrototuene, tetryt 

3.5 Blank data X chlorine detected in inorganic method blank 
a) Method or reagent blank data reported and met for all samples 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X VOC trip blank out of acceptance limits for trichloroethylene, 
methylene chloride and equipment blank out for acetone, 
dibromochloromethane, and methylene chloride 

3.6 Contractual qualifiers provided: "J"- estimated quantity; ·s·-analyte found in method 
blank above the MDL for organic or above the POL for inorganic; ·u·- analyte X 
undetected (results are below the MDL, IDL, or MDA (radiochemical)); "H"-analysis 
done beyond the holding time 

3. 7 Narrative addresses planchet flaming for gross alpha/beta N/A 

3.8 Narrative included, correct, and complete X 

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

8082 (pesticides/PCBs) 



Contract Verification Review (Continued) 

4. 0 Calibration and Validation Documentation 

Item Yes No Comments 

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

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal s~ndard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 
' 

4.3 lnorganics (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided NIA 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

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

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

049500-001 voc (8260) client identification is incorrect 

Based on the review, this data package is complete. Yes G 
If no, provide: no~~,n,onnance report or correction request number 4766 

Reviewed by: · llv- Date: 08/16102 

and date correction request was submitted:- 08/16102 

Closed by: Lll-- Date: oe, t9 -oo-

! 

I 



Date: 08/16/02 

To: Edie Kent From: Lorraine Herrera 
~~~~-------------

Company: GEL Org: 6133 
~~--------------------

Phone: _,(...:...84....;_3~)_5....;_56~-.-'-8_;_17_1 ______ Phone: (505) 844-3199 

Fax: _,(~84....;_3:..£.)....:..7-=-66~-. ...:..1..;...;17__;;;8______ Fax: (505) 844-3128 

Correction Request 

COC: 605577 SDG: 63956A Tracking No: 4766 

NOTE: Edie, 

Please correct the following: 
• incorrect client deseription for sample no. 049500-001 (63956002) 

Thank you, 
Lorraine 

Sandia National Laboratories 
Sample Management Office 

P.O. Box5800 
Albuquerque, New Mexico 87165-1331 



CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Internal Lab } Page ...1...of J 
Batch No. t/ JJ_ SARIWR No. AR/COC 605577 
Dept No./Mail Stop: 6133n6tS-1087 ~Samples Shipped: ·1- L '7. -OZ. SMOUse Contract No: PO 21671 .o< 0 Wute Charactariutlon 
Project/Task Manager: Sue Colfins/505-284-2540 CanieriWaybiR No. I l J ( g Project/Task No.: 7223 .01 .~ -RCRA Date= 

Project Name: 6¥/l~~g&lt 'b~$ "5 - (..:, 1.t :M Lab Contact: Edio Kent/803-556-8171 SMO Authorization: d/ '-rl{. 0 S.nd:Prelim.narytrepo<l to 

Record Center Code: Lab Destination: GEL { .5:- 0 Valld.Uon Required 
logbook Ref. No.: ER 089 SMO Contact/Phone: Pam Puissant/505-844-3185 7 tnr ~ ~C1{2,v 0 Rel.....t by coc No.: 

Service Order No. CF ~ o~~- b").. Send Report to SMO: Wendy Palencia/505-844-3132 ~~ Bill To: Sandia National Labs (Accounts Payable) 

Location ITech Area P.O. Box 5800. MS..C154 

Building NA Room NA Reference LOV(available at SMO) Albuquerque. NM .. 87185-0154 

Sample No.-Fraction 
ER Sample I D or 

Sample location Detail 
Beginning I ER Site 
Depth (ft) No. 

Date!Time(hr) I Sample! Container· JPreservEi Collection 
Collected Matrix Type I Velum AJI@4cl Method 

Sample 
Type 

Parameter & Method 
Requested 

!' 049493-001 CTF-MW2 120 154 07/17/021134 GW G 3x40ml HCL G SA VOC (8260) 

Lab Sample 
10 

I' 049493-008 CTF-MW2 120 154 07/17/021135 GW P 500ml HN03 G SA RCRAMetals(60201 j I 
049493-010 CTF-MW2 120 154 07/17/02 1140 FGW P 500ml HN03 G I I SA Major Cations (6020) 

Jr 049493-012 CTF-MW2 120 154 07/17/021136 GW P 500ml NaOH G SA Total Cxanide (9012Al 

1 049493-013 CTF-MW2 120 154 07/17/02 1137 GW P 250m! 4C G SA Major Anions (300.0) 

I 049493-015 CTF-MW2 120 154 07/17/02 1138 GW AG 4x1L 4C G SA High Explosives (83301 

f 049493-016 CTF-MW2 120 154 07/17/02 1139 GW P 250m! H2S04 G SA NPN (353.1 l 

' 049500-001 SWMUO-T84 NA NA 07/17/021134 OIW G 3x40ml HCL G TB VOC (8260) 

RMMA 0 Yes 0 No Rof. No. ........ y,_.., S~ U.. ISpkOIIo."""'"""QC Roqol,.mon<>' 

0 Return to Client 0 Disposal by lab Date Entered(mmlddlyy) ey lei/a~ EOO 0 Yes 0 No 

Turnaround Time 0 7 Day 0 15 Day 0 30 Day Entered by: , Tf>r(" . Raw Data PackagE 0 Yes 0 No 

Sample 
Team 
Members 

QC lnits. •Please send report to: 
....... __ T":- •--··---'--- 1"'4 ........ , ... r-4,..,..,..,,,..,..,,.. ........ ~ ... ,. ·~ 
I•GHIC IIIII .JO::Il .. "-:)VIIIUI~.t..l I..)..J.IIYl.,J IVOii.JV...)-L.~'"-'~<4( 

Alfred Santillanes eston/6 t 35/844-5130/228..<J71 0 

John Boyd MaJor Anions/ Br.Cl.Fl.S04 

Robert lynch -4013/250-7090 FGW I Filtered in field w/.45 m1cron filter 

Please list as separate report. 

Abnormal Conditions 

on Receipt 

1.Relinquished by M~ ,S ~ Org. ftJfDale"£]'1-C"( Time c?l!ce? 14 Relinquished by •· 011) Date Time 
1. Received by &/( -f. . ~ ~ ~ Org. {?I ~ 1 Date 7/t:Z}o 'l. Time a:?Xet? 14. Received by Org. Date Time 

2.Relinguished ~,{ f' ~ ~,011). U/lf Datf!Z"iif ~Time ILL ~ j5.Relinquished by Org Date Time 

2. Received by ~ / ·~~~-~-~ -~- ~~~_()rg. _ _pate Time jS. Received by Q!9. Date Time 

3.Relinguished by _. ~-~ ~~---Qr:!L Dale Time j6.Re!inquished by Q!9. Date Time 
j3. Received by Org. Date Time IS~ Received by Org. Date Time 

*7 & 15 Day Turnaround Time: ERCL requires prior notification. 



, 
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CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY Page _1_ of _J_ Internal Lab If . 

SMOUse ARICOC I 605761 
Dept. No./Mail Stop: 61331MS1089 Date Samples Shipped: 10- 7_"7_ ... t:J7 Project/Task No.~ A_ 0 Waste Chan~cterlzatlon 
Projed/T ask Manager. Sue Collins CarrlerM'aybill No. /"S 0&17 SMO Authorization: ~ -Send preliminary/copy report to: 
Project Name: DSSGW Lab Contact: Edie KenV803-556-8171 Contrect #: PQ 21§71 v 
Record Center Code: ER Lab Destination: GEL )(..*1;1 t?ml~~ ~t?l{tt!' t?iU"1. I g Released by COC No.: 
Logbook Ref. No.: ER089 2. SMO ContaciiPhone: Pam PutssanV505-28+3185 0 Validation Required 
Service Order No. CF00~3 Send Report to SMO: Wendy Palencla/505-844-3132 Bill To:Sandia Nallonlll L8b11 (Accounts Payable) 

Location TechArva P.O. Box 5800 MS 0154 

Bulld!ng Room Reference LOV{avallable at SMO) Albuquerque. NM 87185-0154 
cR sample ID or Pump IERSite DatefTime(hr) !Sample Container Preserv· 1 Collection !Sample Pan~meter a. MethDC1 Lab Sample 

Semple No.-Fraction Sample Location Detail Depth (ft) No. Collected Matrix T~ Volume allve Method TyJ:Ie Requested 10 

060021..001 CTF-MW2 120 154 10/17/02 1026 GW G 3x40ml HCL G SA voc {8260) 

060021-008 CTF-MW2 120 154 10/17/021027 GW p 500ml HN03 G SA TAL Metals {6020) 

060021-010 CTF-MW2 120 154 10/17/02 1028 FGW p 500ml HN03 G SA Major Cations {6020) FIHered 

060021-013 CTF-MW2 120 154 10/17/02 1029 GW p 250m I 4C G SA Major Anions (300.0) 

060021-015 CTF-MW2 120 154 10/17/021030 GW AG 4x1L 4C G SA High Explosives (8330) I 

060021-016 CTF-MW2 120 154 10/17/021031 GW p 250ml H2S04 .G SA NPN (353.1j_ ·' 
060024-001 CTF-TB1 

-
NA 

---
NA 10/17/021026 OIW G 3x40mi HCL G TB voc (8260) 

------- I 

RMMA 0 Yes 0No Ref. No. ~ple'Tracldna ·fuh1 Speclalll'llltruc:tlonaQC Requln~mente Abnon:nal_ · 
Sample Disposal 0 Return to Client 0 Disposal by lab Date l;nllere(l( ' :p JO 'i·'2..- . EDD 0 Yea 0 No Conditions on 
Turnaround Time 07 Day 015 Day 030Day Entered by: . jtJt.;. ,, .·. T ·"·" . Level D Package 0 Yes 0 No R~lpt. 
Return Samples By: 0 Negotiated TAT QCinlts. utr) *Send report to: 

Name A ~nature L\ I nit Company/Organization/Phone/Cellular Tim Jackaon/Org 6133/MS 1087/505-284-2547 
Sample Alfred Santillanes ll 1/:J~ (..'1'' Weaton/61351844-51301228-0710 Lab Use 
Team John Boyd N ~£. w S&W/61351284-3307/228-9231 Major Anions/Br,CI,A,S04 
Members Robert Lynch P.. 'J'Y .., 

~eaton/_61351844-40131250-7090 Major Catlons/Ca,Mg,K,Na 

~ FGW/ Fltered In field w/.45 micron f~ter 

IJ *Pie .. •ll•t •• ,.,.,.,. report 
1.ReNnquiahed by 'I ii'"A< Org;fPO -o&te ·I 0/Yt./t!l Time t:/Y ~ 4.ReHnqulshed by Org. Date Time 
1. Received by //·) /~ ."i ~ J'~ Ora.C,/~1.. Date Time 'f)q~ 4. Received by Org, Data Time 
2.Rallnquis 7...., ~ --?": .r ~~/!Orat;./'1l Dateuifd/ot Time 11 ··u:; S.Rellnqulshed by Om. Date Time I 

2. Received by· "' p Org. Date I ' Time 5. Received by Org. Data Time 
3.Rellnqulshed by Ora. Date Time 6.Relinquished .bY Org. Data Time 
3. Received by - --···-·- ----· ·-----

Org. Date - Time ---- 6. Received by --
Or!L____ Data Time 

~- I 

~; 
~.; 

I. 
,!· 
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CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY Page_1_ofl Internal Lab 

Batch No. A!/lr SMOUse ARICOC 605763 
Dept. No./Mail Stop: 6133/MS10RQ 

Project/Task Manager: suet~"·"~ 
Project Name: D~·-~ 

Re<Xlnl Center Code: -E~ 

Logbook Ref. No.: ERuov., 

~ ·:,·n- 1 oa~Sample~Shlpped: ProjecVTaskNo." 7~~(f~,Qi., · ~- 10 Waste Characterization 
::·::··-

1
camer1Waybdl No. SMO Au1hor1zat~ }t ?;;z:: ,< -send prallmlnary/copy report to: 

~ _.. I Lab Con~ct:. Edle Contract#: PO 21___ m .. 

.. • Lab Destinaijon: GEL L Released by COC No.:-..· ----
--- SMO ConCact/Phone: Pam Pulssant/505-284-3185 7 (;~ tft171(.(fun ~i? f!"l.q 0 V!!llclatlon Requlm 

Service Order No. CFOO~::t -· _ • -- Send Report to SMO: Wendy Palencla/505-844-3132 B~l To:Sandla Natlonall.ebs (Acc:aunlll Pav-bie) 

Location Tech Area P.O. Box 5800 MS 0154 

lBulldlng Room Reference LOVtavallable at SMOl Albuquerque, NM 87185-0154 
ER Sample ID or 

Sample No.-Fractlon Sample Location Detail 
Pump IERSite U81e/111Tle(hr) Sample Contalii8r Preserv- 1 Collection (Sample Parameter & Method }Lab Sample 

Depth (ft) No. Collected Matrix lv08 Volume alive Method Type Requeated ID 

060023-001 DS8-EB1 NA NA 10/17/02 0745 DIW G 3x40ml HCL G EB voc (8260) 

060023-008 DS5-EB1 NA NA 10/17/02 0747 DIW p 500ml HN03 G EB RCRA Metals (6020) 

060023-015 DSS-EB1 NA NA 10/17/02 0748 DIW AG 4x1L 4C G EB High Explosives (8330) 

060025-001 DSS-TBS. NA NA 10/17/02 0745 DIW G 3x40ml HCL G TB VOCJ9260l_ 

·. 

RMMA 0 Yes -Ret-:-No. ~cTnM;kl~l ·~. Speclallnstniet!OM/ac ~qUimnente Ab119nnal . . 
F-=;;..;;;.;=~,...-_;;;;...,;,;;=~..;;;;;.;;.;..;;,~=....;==~..;;;::;..___,pa~~(~mtddlyy) : EDD 0 Yea 0 No 9C)I1d!tjons'qn 

Ententd by: · · · i.. '. · Level D.Package 0 Yea 0 No R~lp~ 
Ratum Sam lea By: *Send raport to; 

Name Tim Jackson/Org 6133/MS 1087/505-284·2547 

Sample 
Team 
Members 

Alfred Santillanes Lab·l!se 
John Boyd I fky-d , ~ IS&W/61351284-33071228-9231 
Robert Lynch I ~I' ~Westonte1351844-40131250-7090 

/ 

n, o .-. •Pieae llat •• aeparate report 
1.ReUnqulshed by J~;:; ~ -Org.//Jj.-Date lt21 )'tJ#tTime t£)£~<7 4.~ulshed by Org. Date Time 

1.Rece~ ~-~- Ors.~U Date~~me &'~~ 
2.RellnQU ~.;y~ ~/ Org. ::,/~7DateA y;,;me )I 0 

4. Received by Org. 

5.RelinQulshed by Org. 
E.!!! 
Date 

]m! 
Time 

2. Received by -,- ~ .. r P'- '' - Org .... - Date I 1 nme 5. Received JlY. Org. Date nme 

3.RellnquishedJ!y_ _ __ Org. Date Time 6.ReRnqulshed by _ -~ Date Tlme 
3. Received by Org. Date Tlme 6. Received by Org. Date Tlme 
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Sunpo •. dldlnp Summary 

8 .. : DSS AsMie GNM ARCOC 605761 81d 605783 Dm: Orgrric IW'Id lncxva1c 

~ i ~ I ! i I 1 I ~ I I I f m 

I I ( I 1 ~ ~ i I i I I 
u 

~ ~ I 1 I I a ~ ~ 
!t! !"'[ 

~ 

~ 
... 

SampleiD 

060021~15 ClF~2 W,A UJ,A R 

060021~15 ClF~-RE W,HT .104UJ, 82, HT UJ,HT UJ,HT 

000023-015 IJSS.CB1 UJ,A UJ,A 

080023-015 DSS-EB1-RE UJ,HT 0.1J, HT UJ,HT UJ,HT 

080021..0()8 ClF~ J, 11" UJ,ll" UJ,TP,B3 UJ,TP UJ,TP J,TP,B,B2,B3 J,TP,B 
AIIQC 

080021~10 CTF-MW2 acc:ept;nce J. TP 

060Q23.008 DSS-EB1 
alter1awalt 

VJ,B3 J,B,B3 met. No J,B 

060021~16 CTF~ data will be 
qualified. JBB3 

Validated By: t?(_ /~ Dati: 12/10102 



Analytical Quality Associates, Inc. 
616 Maxine NE 

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

DATE: 12/10/02 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Organic Data Review and Validation - SNL 
Site: DSS Assess GWM 
ARCOC # 605761 and 605763 GEL SDG # 69233 
Project/Task No. 7222.01.09 

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

Summary 

The samples were prepared and analyzed with approved procedures using methods SW-846 8260B 
(VOC) and 8330 (HE). Problems were identified with the data package that resulted in the 
qualification of data. 

HE Batch# 210211 (Samples 69233-008 and --009 (EB)) 

The LCS %R was < QC acceptance criteria but > 10% for 1,3,5-trinitrobenzene and tetryl. 
Associated sample results were non-detect and will be qualified •uJ, A". (It should be noted 
when assessing the data that the MSIMSD was in criteria for both compounds). 

Sample 69233-008 had a value for RDX > RL. However, the confirmation RPD between 
columns was > 75% and the result will be qualified "R". 

HE Batch # 211570 (Samples 69233-008-RE and -009-RE CEBU 

The samples were extracted after the rTM;tthod specified holding time but within 2X the holding 
time. All non-detect results will be qualified •uJ, Hr and all detects "J, Hr. 

Tetryl was observed in sample 69233-008-RE at a value > DL but < RL The confirmation 
RPD between columns was > QC acceptance criteria but < 75% and the sample result will be 
qualified "J". However, tetryl was also observed in sample 69233-009-RE (equipment blank) 
at a value> DL. The sample value was< 5X the EB value and will be further qualified ·u, 82" 
at the RL. 

Sample 69233-009-RE had a value for tetryl > DL but < RL. The confirmation RPD between 
columns was> 75%. However, since the sample result was< 5X the RL, the reported value 
is changed to the highest detected value and will be qualified "J", based on professional 
judgment. 



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

Holdlna Times/Preprvatlon 

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

Calibration 

All Analyses: All initial and continuing calibration acceptance criteria were met with the following 
exception: 

Blanks 

The initial calibration had a RF < minimum RF (0.30) but> 0.01. The associated sample 
results were all non-detect and using professional judgment will not be qualified. 

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

Surroaates 

All Analyses: All surrogate acceptance criteria were met. 

Internal Standards (ISs) 

All Analyses: All internal standard acceptance criteria were met. 

Matrix Spike/Matrix Spike Duplicate CMSIMSD) Analysis 

All Analyses: All MSIMSD acceptance criteria were met except as follows: 

voc 
It should be noted that the sample used for the MS/MSD was of similar matrix from another 
SNL SDG. No data will be qualified as a result. 

HE Batch # 211570 (Samples 69233-008-RE and -D09-RE CEB)) 
No MS/MSD was extracted for the sample in this batch. As sample 69233-008 was already 
successfully extracted as a MSIMSD in Batch 210211,using professional judgment, no data 
will be qualified. 

Laboratory Control Samples CLCSILCSD) Analysis 

All Analvses: The LCS acceptance criteria were met. No LCSD was analyzed. The MS/MSD is used 
to assess the precision for the batch. No data will be qualified as a result. 

voc 
It should be noted that no compound was associated with internal standard 3 (1,4-
dichlorobenzene-d4). No data will be qualified as a result. 



Detection LimltsiDIIutions 

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

OtherQC 

VOC: A trip blank and an equipment blank were submitted on the ARCOC included in this package. 
No field duplicate was submitted on the ARCOC. 

HE: An equipment blank was submitted on the ARCOC. 
No field blank or field duplicate 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 

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

DATE: December 10,2002 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Inorganic Data Review and Validation - SNL 
DSS Assess GWM ARCOC No. 605761 and 605763 
GEL SDG No. 69233 and Project/Task No. 7222.01.09 

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

Summary 

The samples were prepared and analyzed with accepted procedures and specified methods 
-8W-846 6020 (metals -ICP-MS), SW-846 7470 (mercury-CVAA), EPA 353.1 (NPN) and 
SW-846 9056 (anions). Problems were identified with the data package that resulted in the 
qualification of data. 

ICP-MS - metals 

According to the sample Review and Receipt form, sample 69233-005 and -006 were 
received unpreserved. The laboratory added preservative. All sample results that 
were detect will be qualified "J, TP. and all non-detects "UJ, TP•. 

Cadmium was detected in the MB and EB at a value > DL but < RL. Cadmium was 
also detected in the ICB/CCB at a negative value, with an absolute value > DL but < 
RL. Sample 69233-005 had a value > DL but < 5X DL and < 5X the blank values and 
will be qualified •J, 8, 82, 83·. 
Sample 69233-011 (E8) had a value > DL but < 5X DL and < SX the blank value and 
will be qualified "J, 8, 93•. 

Chromium was detected in the ICB/CCB at a negative value, with an absolute value> 
DL but < RL. Sample 69233-005 and -011 were non-detect and will be qualified "UJ, 
83·. 

Copper was detected in the MB at a value > DL but < RL Sample 69233-005 had a 
value > DL but < SX MB value and will be qualified • J, a· 

ArSenic was detected in the MB at a value > DL but < RL. Sample 69233-011 (EB) 
had a value> Dl but< SX MB value and will be qualifJed •J, e.· 



The serial dilution had a RPD > QC acceptance criteria (10%) for iron, magnesium, 
manganese, potassium and sodium. All these compounds had results > SOX RL in 
sample 69233--00S.The results for sodium, potassium and magnesium were> SOX RL 
in sample 69233...()()6. All sample results are already qualified • J• due to preservation 
infringements and will not be further qualified. 

The MB and the CCB had a nitrate/nitrite value at the DL but < RL. Sample 69233-
010 had a value at the DL but< SX the blank value and will be qualified •J, B, B3·. 

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

Holding Times/Preservation 

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 data met QC acceptance criteria. 

Blanks 

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

ICP-MS - metals 

Nickel, zinc and arsenic were detected in the MB at a value > DL but < RL. Thallium 
wfi detected in the CCB at a value > DL but < RL. Barium and arsenic were detected 
iifthe EB at a value > DL but < RL. Sample 69233-00S had values for theses 
compounds> SX the blank values and will not be qualified. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCSILCSDt Analv!es 

All Analyses: The LCS met QC acceptance criteria. 

Matrix Spike (MS) Analysis 

All Analyses: The MS met QC acceptance criteria. 

CVAA- Hg. NPN and Anions 
It should be noted that the sample used for the MS for these analyses was of similar 
matrix from another SNL SDG. No data will be qualified as a result. 



Replicate Analysis 

All Analyses: The replicate analysis met QC acceptance criteria. 

CVAA- Hg. NPN and Anions 
It should be noted that the sample used for the replicate for these analyses was of 
similar matrix from another SNL SDG. No data will be qualified as a result. 

ICP Interference Check Sample CICS) 

ICP-MS: The ICS met QC acceptance criteria. It should be noted that the ICS-AB was not run 
at the end of the sequence. No data will be qualified as a result. 

All other Analyses: No ICS required. 

ICP Serial Dilution 

ICP-MS: The serial dilution met QC acceptance criteria except as mentioned above in the 
summary section. 

All other Analyses: No serial dilution required. 

Detection Llmita/Dilutiona 

All Analyses: All detection limits were properly reported. The samples were not diluted with 
the following exceptions: 

ICP-MS-metals: Sample 69233-005 and -006 were diluted 1 OX for sodium and 
calcium. Sample 69233-005 was diluted 5X for beryllium ana1yses. 

Anions: Sample 69233-007 was diluted 50X for chloride and sulfate analyses. 

OtherQC 

Metals and Hg: An equipment blank was submitted on the ARCOC. No field: duplicate pair or 
field blanks were submitted on the ARCOC. 

NPN and Anions: No equipment blank, field 4uplicate pair or field blanks were submitted on 
theARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Data Validation Summary 
Site/Project: D.S.) (;U.)rrJ Projectffask #: 7dJJ Q/. 09 # of Samples: I I Matrix: A tj U eo VJ 

ARICOC #: 6 OS 7b 1
7 

- b3 

~cy: qR~ 

Laboratory Report #: C. 9 ~ 3 8 

QC Element 

I. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 

7. 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

J = Estimated 
U • Not Detected 
UJ = Not Detected, Estimated 
R • Unusable 

I..Bboratocy Sample IDs: <0 q 0) -33 - Ot2L_ .fflru - 0 I I 

Analysis 

voc svoc ICP/AES 

v IY7'r 

v 

v v 
v v 

Check (.J) -= Acceptable 
Shaded Cells -= Not Applicable (also "NA") 
NP = Not Provided 
Other: Reviewed By: fX.J lAo.)_,· 
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NA 

Date: 

FtAJ> I ()th~r 

M!Oil.~ 

!YPr v 
v 

v 

v 

v' 
IVA 
....,--

I 

;.;J..;!.Od. 



Holding Time and Preservation 
LT 

Site/Project: O.J.) (/ Ld (Y) 

Laboratory: f ~I... 
k () [ 1(1) I 

1 
- (;, 3 Laboratory Sample IDs: ~ 9 rJ. 3 3 OQ 8 0 - 00 I /6 ru - 011 

) 

Laboratory Report #: _ (, 9c) 3 3 

AR/COC#: 

#of Samples: L7 X II Matrix: 40UWC/j 

Analytlql Holding Time Days Holding PI'8Hf'Vatlon Ptweervation Sample 10 Method Criteria Tlmewa Criteria Oeftclency Comments 
exc-ted 

JtJ - ~"' 1:, 1/ 

b 9.J33- 0()8 -{JJ 7 r/QJ,JJ s da...tJ /V"/7- .IY'""T ;:;;; N!JJ ?D 
~ 

O'.Slo UJ IfF 
'1 

/ 
I0/!7 /O·J'o 

( f.eex ;.,-auu/ .... ) 
•I /I 

IO/clf 4-00 tlekClJ J; HF 
\ " 

...:$ tJ. {J~fo .SWV;~plc.J ~Ctr'fl It I( 

/.. 9nJ..?..? - (}~- ~ - 00{.,. 6DcJO tl 71J7D ff't NFI IJ,Y~ IW <:~ Wlh. -to .~ tvuc;..,. .41/ /1/oJ fo u~ Li,.;,..; j h. c.. r..<. 

II 

TP 
v I 

li-J/ ~eiWJ If 

90 c.r, 7 'I'll 

Reviewed By: It/ 0AL Date: /c). lo. 0«. 
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Volatile Organics (SW 846 Method 8260) Page I of2 

ARICOC#: 60.51f:>l - k3 #ofSamples: ..S Matrix: lf-9UWrt! 
) 

Sito'Pro.iect: DJ J 0 w m 
Laboratory: 9£A. Laboratory Report#:------- LaboratorySampleiDs: "9-JJ'J - oo; -OOd. -Oo3 -oow 

7 7 I 

Methods: utJ- 811~ 8~hot3 Batch #s· oUO 99JY 

c.llb. 
c .. 

CCV -oos -oo.l., Oo)j 
T RSD/ Field 

•s CASt Name c ~n. Intercept RF ~ %0 Method LCS LCSD 
LCS 

MS MSD MS 
Dup. 

Equip. Trip 
L RF <20%1 Blka RPO RPD RPD Blanks Blanka 

>.OS 0.99 20% 

1 71-5S.(i I I I-tricbloroetbuc 0.10 / / t/ \ N~ N-4 / / 
2 79·34-!l I 1.2.2-ldnldllOI"OCitbllle 0.30 
12 79-00-S 1 1.2-ttic:bloroeCII 0.10 
1 75·3+3 1 ........ 711 ... 1 0.10 
1 75·35-4 1 0.20 ,/ / ,/ 7 v' / / 
1 107o06-2 1 0.10 
1 5-40-5~ I 0.01 T 
1 78-87-S .t 0.01 T 
I 78-93·3 

,_.... 1 z(MEK) 
!tt~ 

0.01 \ 
1 110.7!1-8 2 I vinyl ether 
2' 591·78-6 2..Jmauoac {MBK) 0.01 

2 101-10.1 =-2-peatanooe 0.10 \ 
1 67-6-4-1 ....... \ 0.01 { 

1 71-43·2 ._ 0.50 / ./ l.L v 
1 75-27-4 brcmodldrlorome 10.20 
3 75-25-2 bromofocm 0.10 
1 74-83·9 ~ 0.10 
1 75·15-0 carbon dilulfidc 0.10 
I "-23-' ~ 0.10 
2 IOI-90-7 o.so \7 l / 1/ v 
I 7S.00.3 c:bJorocllbiDc 0.01 / / \ 
I 67-66-3 0.20 I 
1 74-87·3 ch1mlalldiiDe 0.10 \ 
1 10061~1·5 a.-1 0.20 
2 124-41-1 dibromodrloromctb 0.10 
2 10041""' cthylbcazalc 0.10 
1 75-09-2 medrvlene cbloride ( 1 Oxblk) 0.01 / v 7 I 
2 1(1().42·5 stvreac 0.30 
2 127-18-4 ~ 0.20 i 

~ 108-11-3 toluene( I Oxblk) 0.40 ;::7 I . ./ / v 
2 10061~2-6 tl'IDS-1 3 . 0.10 
1 79-01-6 alcWen llhmr 0.30 •1 ~ / / V": v 
1 75~1-4 1..-d driDrWe 0.10 ,/ 
2 1330.20.7 lxvJCDell(total) 0.30 

f'AI - ,,J - DJrA lnro dtJ,._ \ 
-ifvvl.\ - I . .J- ./Jir~lnH'lo-J'r-•. 

• 
PJ )PJO 

Reviewed By: tf/0fx.L_ oa(e: ..Q. · I Q • Qd 
1c 9o/ S" <.JIYI.J J'Oy 
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Volatile Organics Page 2 of2 

Site/Project: ARICOC #: &, OS 7(, I ) - 0 3 Bm~#s: ____________________________________________ __ 

Laboratory: Laboratory Report#:------- #of Samples:--------
Mmrix: ________________________ __ 

Sample 

1/V CX/r ff n1 

------
v 

~ 
SMC 1: 4-Bromofluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-dB 

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

SMC 1 SMC2 SMC3 
IS 1 IS 1 IS2 
Area RT area 

------
I--' 

~ 

-~ 
-----
~ 

-------
~ 

IS 1: Fluorobenzene Comments: 
IS 2: Chorobenzene-dS 
IS 3: 1 ,4-Dichlorobenzene-d4 

B-19 

IS2 183 IS3 
RT area RT 

-----
~ 

-------
1..---' 



I 

High Explosives (SW 846 Method 8330) 

ARIC itc/Projcct: D,\,\ Qt,JfYi ARICOC#: C,oS70/J """'?:?3 LaboratorySampleiDs: io Cfc:J3.1 -oo8; - ooq {Ee) 
Laboratory: al£1. Laboratory Report #: t., 9 cl 33 
Methods: J t.J ~ 8/i (:, 8 .J J 0 

#of Samples: Matrix: -----"-'But9u...rl«>~r""'A.._5 ------

1 Curve CCV Metllod 
CASt NAME ~ Intercept Ra %0 BIMkl LCS 

L .99 2001. tl'lUI'Sl (l) 

2691-41..() HMX L\ Nit t/ l/ / v v 
121-82-4 RDX v 
99-3!1-4 1 3 s-Trinitrobenzene JtJj 

99-6!1..() 1 3~nitrobenzene 1/ 

98-9!1-3 Nitrobenzene v 
479-4!1-8 Tctcyl ;}.~ 

118-96-7 2 4 6-trinit:rotoluene .I/ 
35572-78-2 2-amino-4,6-dinitroto1uene v 
1~·!11..0 4-amino-2 ~nitrocoluene v 
121-14-2 2 4~trotoluene v 
606-2()..2 2 6~nitrotoluene v 
88-72-2 2-nit:rotoluene v 
99-99..() 4-nit:rotoluene v 
99..08-1 3-nit:rotoluene v' 
78-11-5 PEIN' --------

I 
-j8Mc%REcl SMCRT 

I 

Sample I SMC%RECI SMCRT 

LCL. u_, £!t.B:. 

Confirmation 

Sample CASt RPD>25% Sample CASt RPD>25% 

lfoQJ3$- 008 fDX liS '"/.. 
&. 9.)3]- OoQ I!€' leiMJJ 9ol. 8/o tJB. a;-R.,;... 7 I /OIIl 
6 9J3(f- (!08- :e leT~VJ .s·.r% I/ "" ~ 

1 ron - ---
Batch#s: Ol.locJ!I I'C.Uir"qc.&<.- J.t!SZO 

LCM 
(.:} 

v 

LCS MS llllld. Equip. Field 
RPD MS MID RPD ~ Blanks BIMks 

I 200/o tn .tn 1fo% IUtO (i)U~ u 
ffl/ 

fJII-IIo 

7.?-/JO) 

L____ 

Comments: d.!Ool.ll. 

ol.IIS'7o 

\/ N'.lr 

6P· 
, o11 

/to%< Gc 
J..CJ (f) u!J ~ IJw MJ/"-W o hb/to.. 

I l'l CAlleN a.: 
~x==e 

No A.{J0 .-I.C..tO or- ~. 

No r;tA..P-L. &;nee, ..ra. /tv! a.c nw; ... SP 

( M.u/ftUO pt?Jf~ a--'1 ~ Olet>.:r) 

~ s; I+T Nttn d..elec-tt VJ;H-T.. 

Solldl-to-aqaeou eoavenioll: ( '7.:).S <IS' f'rpol"f lv'9.1.<A1- J) IV / 
mat kg= 1'8111: [(llg/g) x(samplemass {g} /~evol. {ml}) X (1000 mJ /llitl:r)]/Dilution Factor '"Ill! /I Reviewed By: t;f .... /UAL Date: /ol. 10. 0~ 
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Inorganic Metals 
Site/Project: f) JJ yb.)m ARJCOC #: 'Of 7fo 1

1 
-?? 3 Laboratory Sample IDs: 6 q.) 3 3 - ODS" . (7.4L M..Ll"a.JJ) 

Laboratory: 9.€ 1.. Laboratory Report #: t, 9 r) ]3 - (J() (, { C~Ju;W ) 
Methods: 0t..J~ 81t'- toolo (ZCP~MJ) 7¥70 (fJ) -011 (r:c eoo: tte..T#../1) 

J rr v.r....,.,..,ut'"""'"'• - ........ -·~· ., -· "-~ " . -- ' ·~ 
- ..... 

~ / 

CAS II 
c.- Uj/€. --i QC Element VJIL 'j}Q. 

Analyte 
~2o'l, ~J:f Field -ou -ve.. SXB. 

TAL JCV CCV ICB CCB Metllod LCS LCSD 
LCSD 

MS MSD MSD Rep. ICS Dlla- Dap. Eqlllp. Field 

is ~ II 
Blaakl RPD RPD RPD AB do a RPD Blukl Blaakl 

7429·90-S AI / ~,./ v .../ ./ v / N~ / NPr v 1/ t/ lr:l't' Nl? 
7~Ba v ./ v 1\ 1\ / / ·J.~8 
7440-41-7 Be v' v v \ \ v ..YA 
7~!101 .J lf-.~1 lf-...tJ.n: • /!ft. \ \ Kit N'~ • 135 r 1 o . .S6 
7440-70-2 Ca J( V' v v \ IY<t \ c/ ./ 
7 ......... 7-JCr -·m ~.~~' v \ / \ N'.t N'lf ND I I 
7440-48-4 Co / tl' v \ \ / NA 

7440-50-8 Cu •II \ \ ./ IY4 /.i.05 
7439-19-6 Fe 1/ \ \ ,/ ~"/!'! •t. . 

7439-9S-4 Mg l v \ IYA \ o/ ~:r 151 •t. 
7439-96-5 Mn v \ IYR \ o/ IY" II. Ole 

7440-02~ Ni • 019 \ v c/ NA o.JI.f"~> 
7440-09·7 K l( v Mt ./ 11P/t3 P/ • 
7..,._124-Aa v / NA KA ND 
7440-23-S Na X v \ /Yit 1\ / l1 !.~.1. ''· 
7440-62-2 v v \ ~ \ ,y;, IVA_ I 

7~Zn /. 77 \ \ v /Y.t} 6'.1?S I 

_\ v \ 
7.09-!IZ-11'11 1/ \ \ _d~ IYit H() j 

7'712-49-2 Se "' - V' \ \ NA l'{f/t lf(J ! 
74f0.31.2 Aa " '· er \ \ v / /.1'1? 9. o~.S : 
7440-36-0 Sb v \ \ ,y~ IYJt I 
7440-28-0 Tl ·~'>.~ ./ \ \ v IYR- 0./~j 

' - \ \ 
7439-,-6. v ./ ./ ,/ ./ / Hll 1'{0 

i 
Cyanide eN I 

Notw Sbadcd rows are RCRA metals. Solidl-to-aqeou ~oJtVenloa: mg I kg"' pg I g : [(pg I g) x (81I11Ple III8SS {g) I sample vol. { ml}) x (1 000 ml/1 liter)]/ Dilution Factor = 1'8 II 

Comments: S f/. to k..e,(Jv(.d t.v..p~e/7.Jul. . C'<l... ~~ PN:Oerva ... iw( 

611 SQ. 

S" It 

4/; {)(.LI<-ifi 90 J 1 T P Reviewed By: f(/I;J;..L Date: ld- /fJ. (]c) 
ll o "'~ o'(,l.un UJ I p 

I . 

) fk No._ lOX {!) il.. IV~t.. lOX 
B-14 
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General Chemistry 
Site/Project: OJ J y bJ IY1 AR!COC #: t, 0~ I (p I - b 3 Laboratory Sample IDs: 0 9 oJ 33 - 00 7 ( 1#1tonj) 

Laboratory: {jf; /.. Labora1ory Report#: G. 9 r) 3 3 - Olf.L ( /V~N) 

Methods: 0/.J· 8Nt.. 90SG. (Anton~) frP~ ..?f.r.J {NPrl) _____________________ _ 

#ofSamples: Matrix: A9t;rotJJ Batch#s: oUcJ.S9o (An1011~) o(/oi.S6o {NPrl} 

QC Element 
CAS I# ADalyte T Metlaocl ~ :;t" 

Serill Field 
A ICV CCV ICB CCB LCS LCSD LCSD MS MSD IO!i Dh- Dup. J:qalp. FleJd 
L BJuu JlPD AB ... Blob Bluu RPD 

y i 

Bto/11\u!t v v v v v v v 

I 

fc.luol'1de., v v ../ v \1 v v v I 

I 
' 

{)JrJHrJ~· .,/ V' v v v v v 
v 

XDY 

.SWja v v v v v v v v 
~0)( 

I'{{Jr( v v V' :J;B
1 

B.;J v 1/ o.o/ o.o1 ~ v 
w/L 
<.J 

Comments: 4niOQJ {, 90/f {)UP jtoJ J" N";\ 0 00 I( 

NPN 

"' V~ OfY ,J~(L < S'i teJ... 
DtJo huWCt-rl ~ 1e. f/ rJM.,o < R..J.. . 

Reviewed By: t{/W,L Date: /d. .//. 0~ 
B-16 



Contract Verification Review (CVR) 

Projectl~r_c_o_L_li_NS ____________ __ Project Name DSS GWM Case No. 7222_01.09 

ARICOC No. 605761 & 605763 Analytical Lab _G_E_L __________ _ SDG No. 69233A & B 

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

··- . ---·:~-·-. __ ..., ____ -··- -· ... -· ------ ... ..,.._..,.. __ -··- -- ... ····-····---·· 
Une Com >Jete? Reeolved? 
No. Item Yes No If no explain Yes No 

1.1 All items on COC comPlete - data entrv clerk Initialed and dated X 
1.2 Container twe<s) correct for analvses reQuested X I 

1.3 Sample volume adeQuate for# and types of analvses reQuested X 
1.4 Preservative conect for analyses requested X 
1.5 Custody records continuous and complete X 

1.6 lab sample number( a) provlcled and SNL sample number( a) cross X 
refet'enced and correct : 

1.7 Date samples received X . 

1.8 CQnc:tltion u~Hrecelpt infonnation provided X 
-

-·- . -·-· - . --· -· . ·- --·-
Une Com llete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed sianature X 
2.2 Method reference number{s) comolete and correct X 
2.3 ac analysis and nee limits provided CMB LCS, Replicate) X ' 

2.4 Matrix soikelrnatrix &Dike dUPlicate data ~..,.l\la\ol (if requested) X 
2.5 Detection limits ..~.~.-... PQL and MDL (or IDL). MOA and k X I 

2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data,~-., In appropriate units and using correct sianificant figures X 
2.9 Radiochemistry analysis Uncertainty (2 sigma error) and tracer recovery X 

(if &l)l)licable) I vtiiJIIGU 

2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X EXPLOSIVES SAMPLES RERUN OUTSIDE X 

HOLDING TIME DUE TO LCS FAILURE 
2.13 Contractual Qualifiers orovided X 
2.14 All requested result and TIC (if requested) data provided X 



Contract Verification Review (Continued) 

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

3. 1 Aie reporting units appropriate for the matrix and meet contract specffled or project- X 
specific requirements? lnorganics and metals reported as ppm (mglliter or mg/Kg)? 
Tritium reported In picocuries per liter with percent moisture for soil samples? Units 
consistent between QC samDies and samDie data 

3.2 Quantitation limit met for all samples • X 

3.3 Accuracy X 1,3,5-0INITROBENZENE & TETRYL FAILED RECOVERY l 

~ Laboratory control sampfes accuracy reported and met for all samples LIMITS FOR EXPLOSIVES LCS 

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

c) Matrix spike recovery data reported and met X 

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

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

3.5 Blank data X ARSENIC, CADMIUM, COPPER, NICKEL & ZINC DETECTED 
a) Method or reagent blank data reported and met for an samples IN BLANK 

NITRATES/NITRITES DETECTED IN BLANK 

b) SampHng blank (e.g., field, bip, and equipment) data reported and met X 

3.6 Contractual qualifiers provided: "J"- estimated quantity; "B"-analyte found in method X 
blank above the MDL for organic or above the PQL for inorganic; ·u·- analyte 
undetected (resutts are below the MDL, IDL, or MDA (radiochemical)); "H"-analysis 
done bevond the holding time 

3. 7 Narrative addresses planchet flaming for gross alpha/beta NJA 

3.8 Narrative Included, correct, and complete X 

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

8082 (pesticldesiPCBs) 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments I 

4.1 GCIMS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

I 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GCIHPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 Jnorganics (metals) 

a) lnltlaJ calibration provided X l 
b) Continuing calibration provided X 

c) ICP interference check sample data provided X I 

I 
d) ICP serial dilution provided X I 
e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided N/A 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

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

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

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

If no, provide: nonconformance report or corr~ request number and date correction request was submitted:.;;..-----

Reviewed by: l A.), Po. Q \) "=~ .A~ Date: 11-21-2002 Closed by: Date:. ____ _ 
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CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY p t::l. 

Batch No. Al/..,1- SMOUse ARICOC I 606084 
Dept. No./Mai! Stop; 1_6133/MS1089 Date Samples Shipped: Z. - i I - ?? -s Project/Task No. 7222 .Q1,Q9 .# D Waste Characterlzatlon 
Prnject{l'ask Manager. Sue CQIIns carrierM'aybijl No. IY~f'C\ SMO Authorization: .t::76~ ·Send preliminal)'/copy report to: 
Project Name: DSSGW Lab Contact: Edie Kenl/803-556·6171 Contract II: EO Z1671 ( 

ReQord Ceotsr Code: ER Lab OesUr~a!ion: GEL 9ff1' IJ-t{IIUJ-VIJ 4;17rttf I~ Released by COC No.: 
Logbook Rei. No.: ER 089 SMO ConllldJPhonc: Pam Puissant/505-284-3185 G VaUdallon Required 
Service Order No. CF022·03 Sarld Roport 1o SMO: Wendy Palencia/505-844-3132 (?~ BUf To:Sandia National Labs (Accounts Payable) 

Location Tech Area 
71_U>g~ 

P.O. Box 51100 MS 0154 

Building Room Reference LOV(avallable al SMOl AlbuQUerque, NM 57186-0154 
ER Sample ID or Pump ERSite DatiJ/Time(hr} Sample Container Prese!V· 1 Collectlon !Sa~e !'arame1er & Method latl Sample 

Sample No.-Fractlon Sample location Detail Depth {It} No. CQIJected Matrix Type Volume alive Method Type ReqtMslad 10 

06102+001 CTF-MW2 120 154 02/07/03 0924 GW G 3x40ml HCL G SA VOC_(_8260) flo F) 
061024-008 CTF-MW2 120 154 02107/03 0926 GW p 500ml HN03 G SA RCRA Metals (6020) OJ_:; 
06102+-010 CTF-MW2 120 154 02107/03 0928 FGW p 500ml HN03 G SA Major Cations (6020) FJitered OlP-. 
061024-013 CTF-MW2 120 154 02107/03 0929 GW p 250ml 4C G SA Ma~ Anions (300.0) 022. 
061024-015 CTF-MW2 120 154 02/07/03 0930 GW AG 4x1L 4C G SA High Explosives (8330) OJJ#J 
061024-016 CTF-MW2 120 154 02/07/03 0932 GW p 250ml H2S04 G SA NPN {353.1) oz+ 
061~1 CTF-MW2 120 154 02/07/03 0924 GW G 3x40ml HCL G DU voc (8260) •/,~fl. (" ~ ~:- OtJC., 

CTF-MW2 fGW 
u 

061025-008 120 154 02/07/03 0926 p 500ml HN03 G DU RCRA Metals (6020) ~···;-."-:r.'r;)('_ C/4 
061025410 CTF-MW2 120 154 02107/03 0928 '(Gw p 250ml HN03 G DU ~m· .. ,.. <P' 

Major Cations (6020) Fil ered _ . - 01'1 

RMMA 0 Yes GNo Ref. No. Sample Tracking SmoUse Specfallnstrucltons/QC Requirements Abnormal 
fSampJa Disposal 0 Return to Client 0 Disposal by lab Date Entered(mm/dd/yy) EDO 0 Yes 0 No Conditions on 

lTumaround Time 0 7 Day 0 15 Day 0 30 Day Entered by: · Leva! o Package 0 Yas D No Receipt 
lRetum Samples By: J. ·· 0 Negotiated TAT QC inns. *Send report to: 

Signat(!re.,.,. I lnfl I Company/Organfl:atlon/Phone/Cellu!ar Tim Jackson/Orq 6133/MS 1087/505-284-2547 Name 
eston/6135/844-51301228·0710 Please add eddltfonaf preservation to samplf(s) If lab Use 
W/6135128-4-33071228·9231 needed. due to high buffering caDaclty 

Sample 
Team 
Members 

Alfred San!Uianes 

John Boyd 

Robart Lynch 1-'~~:t:.i!!l~:::ji~::.~~~:!.'!~~~!!:!.!~~~~----~1\Aajor Cations!Ca.Mg,K,Na(fll!ered in liekf w/.45 micron filter) 

-----+---r----------------!Major Anlons/Br,CI,FJ,S04 
J.,·C 

_tit ~ ~ _ *Please /lsi as sep;rrsta report. 
I.RsllnQufshedbYl'\ ~....erQJ:;/1 r'fl~te -z...j.(i#_j TTme~_ t' J-e?J<I.Rellnqulshed by Org. Date Time 

Or. Date Time 
Org. Date Time 

!2.Rece!Wd by ~ Org._ Oate:Z•tz. .. ~nrne ?'d~~Rece~c;i by _ _ ____ Qrg. Date Time 
3.Re!.i_r!gu~t'ltldJlt' Org. Dale Time I6.RelinQtJished by Org. Date Time 

3. Received by Org. Date nme f6. Receive~!'~ Org. Oete nrne . --' 

. I 
3 
1 
s 
9 

.7 
. I 

• .3 

1 



OFF-SITE LABORATORY 
Analysis Request And Chain Of Custody (Continuation) 
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Internal Lab ~ 

CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY Page...LofL 

I 606086 
Dept. NQ./Ma~ Stop: 6133/MS1089 Date Samples Shipped: 7 {I ""(./2_ ProjecJfrask No. 7222 01.09 ~ D Waste Charact«latlcm 
Prujet:I/Took Monag"': Sue CoOins Carrieri'Nayblll No. I b' -,_ If~ SMO Authoriz:auorf2V<-/' -Send preliminary/copy report to: 

Project Name: DSS GW Lab ContEK:t: Edie Kenl/803-556-8171 Contract I¢: . ..:.P_,.0,_,2..,1"'tf._71._' r--'--------ir,-;::::-:---;-;---:::=:-;-;----------
Rsc;grd Canler Code: ER Lab Destination: GEL /lVI l?rt:J117/ [ ~ Released by COC No.:. ____ _ 
Logbook Ref. No.: ER 089 SMO Conlac:t/Pnooo: Pam Puissanl/505-284-3185 5 tf't" ~ 'i') 0 Validation Required 
SefVice Order No. CFO 023-03 Send Report lo SMO: Wendy Palencia/SOS-844-3132 t:} jl,./) YJI_ 1-;::B~m:-:T:-o~:s.""ndia~ . .;.;N..;;at:.;.ion.;:,a;;.;l L;;,;a..;;bs-(Ac-co-u-nls-:-Pa-y-abl-o-)---

locatlon Tech Area ·· J/ }</ d-. P.o. Box5800MS0154 

Building Room Reference LOV(avallable at SMO) 4f 3 0 D Albuquerque. NM .!1716!>.0154 
ER Sample ID or Pump ER Site Oate/Time(hr) Sample ~ntainer Preserv- CollaclioniSemple Parameter & Methcxt Lab Sample 

Sarll!lle No.-Fraction Sample Localfon Detail Depth {ft) No. Collected Matrix Type Volume alive Method Type Reguestad 10 

061027-001 DSS.EB1 NA NA 02/06103 1330 DIW G [M]o~f HCL G EB VOC (8260) .-.;(,!.to{ (~C. 009, 

061027-008 DSS.EB1 NA NA 02106/031331 DIW P 500ml HN03 G EB RCRA Metals (6020} ,(t~,::J r.?<: (Jf f5 
061027-015 DSS.EB1 NA NA 02/06/031332 DIW AG 4x1L .4C G E8 High Explosives (8330),...,,.(1..,~(.JC... .1'1'#11 
061029-001. DSS.TB2 NA NA 02/06/03 1330 DIW G 3x40ml HCL G TB VOC (8260) /,.,· t#,·;; (.) C, 0..09 

RMMA D Yes 0No Ref. No. Sample Tracking SmoUse Speclallnatructton&/QC Requirements Abnormal 
Sample Disposal 0 Ret~ to Cllefll 0 Disposal by lab ~ta Entered(mrnlddlyy] EDD 0 Yea D No Conditions on 
Turnaround Time D 7 Day 0 15 Day 0 30 Day Entered by: level D Package 0 Yes 0 No Receipt 
Return Samples By: 0 Negotiated TAT QC irllts. *Send report to: 1 

Name _t.. Signature lnlt _Company/Organization/Phone/Cellular Tim Jacksoo/Org 6133i'MS 1087/505-264-2547 .. 
1 Sample Alfred SantUJanes 1.f.tll '.J c.;A-:flJ~ ~ :W..ston/6135/844-513012211-0710 ,; l1't-!1T< I I>M"'·~ ..:.,; -n~trJ ~o 1 lab Use 

Team Jottn Soyd ~\J;i~~ ...-::~ ... ~/61357284-:3307/228-9231 ,...-- • for1P I -,/,I}C· -"V' 

Members Robert Lynch ~~ ~ Weston/6135/8<44-4013f.!50·7090 Jvfftt..tr I'~MV"&,C,Jfflt-K-~~. J.. tl 

/ 
,.n ,. . ~ A. -""""' *Plea$& 1/s t as separate report. 

1.RellnQUished bv I J~ ~ )..., ---org.ti:f~ "t>a!e Z//t/.O?rme 0 lf-'-1 r 4.RellnQuished by Org. Oate Time 
1. Received b , "" -~ O"J-/ z Or!IZA' F1' Date ?.IK Ill~ Time t7 §-'t' fL 4. Received by Org. Date Tlrne 
2.Relinqulih~ Z rfl"r.£..w ~ Ora.~o, ~~ DateZYu ~~~Time / ~ '3 c;, 5.Reijnq!Jlshed by om. Date nme 
2.Rec.N.d IW r l.nJ,tkL~C -'· - CXg!-6-,_.t- Dale l-1J. ~3 Time t'J 73 () 5. Received by Ofg. Date Time 
3.Rellnqulahed by Om. Date Time 6.Relinql.li&hed by Or_g. Date Time 
3. Received by Org. Date Time 6. Received by Org. Data Time 
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a.m,.1e flncllngo Summary 

Site: DSS A&sess GWM ARCOC 608081, 606083, 6080~ and 606086 Data: Organic and Inorganic 
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S.mpleiD I 

061022-008 CYN-MW5 J,B,B2,B3 J, 8,82 J,B2 

061023-008 CTF-MW1 J,B,B2,B3 J, B J,B2 

061024-008 CTF-MW2 AJIQC AJIQC AIIQC UJ, TP 
acceptance acceptance acceptance 

J, TP J, TP J,B,B2,83,TP J, TP J,B,B2,TP UJ, TP J, TP 

061025-008 CTF-MW2 
crtterta were criteria were criteria were 

UJ, TP J, TP J, TP J,B,82,B3,TP J, TP J,B,B2,TP UJ, TP J, TP met.No data met.Nodsta met. No data 
will be will be will be 

061027-008 DSS.EB1 qualified. qualified. qualified. J,B,B3 J, B 

ioe1024-010 CTF·MW2 J, TP J, TP J, TP J, TP 

061025-010 CTF-MW2 J, TP J, TP J, TP J, TP 

061022·015 CYN-MW5 J, HT 

061024-016 CTF-MW2 J,B,B3 

061025-016 CTF-MW2 J,B,B3 

ValldateciB'j: {( /~ Dlte: 03125103 



Proeedure: 

Analytical Method: 

Prep Method: 

HPLC Narrative 
Sudia Natioaal Labs (SN!S) 

SDG74838 

NUroeromatks IUid Nitralaine8 by HIP Performance Liquid Claromatop"aphy 
(HPLC) 

SW8468330 

SW846 8330 PREP 

Analytical Batch Number: 233322 

Prep Batch Number. 233266 

The following samples were analyzed using the analytical protocol as established in SW846 8330: 

SampleiD 

74838024 

74838030 

74838031 

74838032 

74838033 

1200379652 

1200379653 

1200379654 

1200379655 

CllentiD 

061022-015 

061023-015 

061024-015 

06102.5-015 

061027-015 

Method Blank (MB) 

Laboratory Control Sample (LCS) 

74838024(061 022-015) Matrix Spike (MS) 

74838024(061022-015) Matrix Spike Duplicate (MSD) 

PreparatlopiAIIIIIytiglMetbod Yerifk:atloa 

Procedures for preparation, analysis, and repMing of analytical data are documented by General Engineering 
Laboratories llC (GEL) as Standard Opcnting Procedure (SOP) GL-OA-E-033, Rev. 7. 

SD<W74838-.HPLC 
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C!!libntJoa IDformation 

Initial Calibration 
All initial calibration requirements have bc:cn met for this SOO. 

CCV Requirements 
All calibration verification standanl(s) (CVS, ICV or CCV) requirements have been met for this SDG. 

QuaDty Coml (QC)IIlfol'JI!!ltioq 

Blank Ac:ceptanre 
The blank analyzed with this SDG met the established acceptance criteria. 

Snrropte Recoveries 
All the surrogate recoveries were within the established acceptance criteria for this SDG. 

Laboratory Collb'ol Sample (LCS) Recovery Statement 
All the LCS spike recoveries for this SOO were within the established acceptance limits. 2,4,6-trinitrotoluene 
appears to fail recoVery on the Form 3, while it passes recovery on the QC SUJDJD81)'. This is lhe result of 
differences in rounding and significant figw-es. 

QC Sample Designation 
Client sample 74838024 (061022-015} was selected for matrix spike analysis. 

Matrix Spike (MS) Recol'ft')' Stataue.ot 
All the matrix spike recoveries were within the established acceptance limits. 

Matrix Spike Duplicate (MSD) Recovery Statement 
The matrix spike duplicate recoveries for this SDG were within the established acceptance limits. 

MSIMSD RPD Statement 
The relative peccent differences (RPD) between each MS and MSD were within the required acceptance limits. 

Tedmicallnformation 

Holding Time Spedlkatioos 
All samples in this SDG met the specified holding time rcquireUM:nl$. GEL assigns holding times based on the 
associated methodology that assigns the date and time from sample collection or sample receipt Those holding 
times expm;sed in hours are calculated in the AlpbaLIMS system. Those holding times expn:ssed as days expire at 
midnight on the day of expiration. 

Prepa.-atioa/ADalytkal MeChod Verificadon 
All procedUR:S were pcrlormed as stated in the SOP. 

Sample DDutions 
None of the samples in this SDG required dilutions. 

MiscellaDeous }p(oi'JI!!ltion 

Nonronformance (NCR) Documelltadon 
No nonconformance report (NCR) has been generated for this SDG. 

SDGt74838-HPLC 
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Additioual Co~~~~~~e~~1s 
The Fonn 8 uses the retention time of the surrogate as a measure of how cJose the retention time of the samples and 
QC are to a standard component. The Instrument Blank does not contain the surrogate. 

The sample.s were concentrated prior to analysis to achieve the required detection limit 

Confirmation analysis was pt"Sfonned on some of the samples in this batch. The values reported are from the 
primary analysis. The confumation analysis is used fur qualiWive pUipOSeS only. 

The following analytes coelute on the cyano column: a.) 2,4,6-Trinitrotoluene, 
2,4-Dinitrotolucne, and 2.6-Dinitrotoluene b.) 1,3,5-Trinitrotoluene and 1,3-Dinitrobenzeue c.) m-Nitrotolueoe, 
p-Nitrotoluene and o-Nitrotoluene. A!> 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. 

EJectroaic Pac:kap Commeut 

The following package was generated using an electronic daJa processing program refezred to u "virtual 
packaging". In an effort to increase quality and efficiency. the labtntmy is developing systems to eventully 
generate all data packages electroDically. The following chan~ from "traditional" packages should be noted: 

Analyst/peer reviewer initials and dates arc not prcsent on tbe electronic data files. Presently, all initials and dates 
arc present on the original raw data. These luud copies arc temporarily stored in the laboratory. An electronic 
signature page inserted aft.ec the case IWTI!tivc of each electronic paclcage will indicate the analyst. reviewer, and 
report specialist names associated with the generation of the data and package. The data validator will a1 ways sign 
and date the case nanative. Data that arc not generated electronically, such as hand writteo pages, will be scanned 
and inserted into the electronic package. 

The laboratory utilizes a high performance liquid chromatography (HPLC) instrument configuration for explosives 
analyses. The chromatographic hardware syslem c:oosisrs of an HP Model 1050 HPLC or HP Model 1100 HPLC 
with programmable gradient pumping and a 100 uJ loop injector for the primary systml and a 100 ul loop iJUector 
for the confirmation system. The HPLC 1050 is coupled to a HP Model G l306A Diode Array UV detector, and the 
HPLC 1100 is coupled to a HP Model Gl315A Diode Array UV detector which monitor absorbance at the 
following five wavelengths: 1) 214 mn; 2) 224 nm; 3) 235 run; 4) 254 nm; 5) 264 nm. 

The primary HPLC system is u.sually identified with eitbc:'l" a designation of HPLC #12, or hplcb in the raw data 
printouts. The confirmation HPLC system is usually identified with a designation of HPLC fl, or bplca in the raw 
data printouts. The HP 1100 HPLC system is identified as HPLC #3, or hplcc in the raw data printouts. The HP 
II 00 HPLC has a Column Switching Valve which enables this system to be used fur primary analysis or 
confirmation analysis. 

Cbromatograpblc ColUIIUIS 

Chromatographic separation of nitroaromatic and nitramine components is accomplished through analysis on the 
following reversed phase columns: 

SD0##74838-HPLC 
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-. H_.;l B~l~ 250 nunx 4 mm OJ>. =-m, 5 ~ pomclc- t9 ~1?8 j' 
Confirmation of mlroaromabe and mtraminc components. Jrubally Identified on one of the above col~,/' 
accomplished lhrough analysis oo the following column: U 
PH: Develosil CN-UGS-5. 250 mm x 4.6 mm I.D. 

The primary column is used fur quantitalion while the confinoalion column is for qualitative pmposcs only. 

Where the analytical method has been performed undec 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: ____________ Date:. _________ _ 

SDG#74838-HPLC 
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Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: 03/21103 

TO: File 

FROM: Linda Thai 

Memorandum 

SUBJECT: Organic Data Review and Validation- SNL 
Site: DSS Assess GWM 
ARCOC # 606081, -83, -84,-86 
GEL SDG # 74838 
Project!fask No. 7222.01.09 

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

Summary 

The samples were prepared and analyzed with approved procedures using method SW-846 8260B (VOC), SW-
846 8270C (SVOC) and SW-846 8330 (HE's). No problems were identified with the data package that resulted in 
the qualification of data. 
Data are acceptable and QC measures appear to be adequate. The following sections discuss the data review and 
validation. 

Holdin& Times/Preservation 

All Analyses: The samples were properly preserved and analyzed within the method prescribed holding 
time. 

Calibration 

All Analyses: All initial and continuing calibration acceptance criteria were met with the following exception: 

voc 
The CCV had a %0 >20% but< 40% with a negative bias for 2-butanone (20.3%) and acetone (22%). 
The associated sample results were non-detect and will not be qualified. 

svoc 
The initial calibration had a correlation coefficient <0.99 but> 0.90 for 2,4-dinitrophenol. The associated 
sample result was non-detect and no data will be qualified. 
The CCV had a %D >20% but< 40% for several compounds (see Data Validation Worksheet). The 
associated sample results were non-detect and no data will be qualified. 

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



All Analyses: All method blank (MB), equipment blank (EB) and trip blank (TB) acceptance criteria were met 
with the following exception: 

voc 
Sample 74838-008 (EB) had a dibromochloromethane value> DL but< RL. The associated sample 
result was non-detect and will not be qualified. 

Surrogates 

All Analyses: All surrogate acceptance criteria were met. 

lpternaJ Staadards (ISs) 

VOC and SVOC: AJI internal standard acceptance criteria were met. 

HE: No internal standard required. 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) Analysis 

All Analyses: All MS/MSD acceptance criteria were met. 

voc 
It should be noted that the sample used for the MS/MSD analysis was of similar matrix from another 
SNL SDG. No data will be qualified. 

svoc 
Several compounds for which no laboratory acceptance criteria were available had %R <75% (see Data 
Validation Worksheet). Using professional judgment, no data wiJJ be qualified. 
It should be noted that only 500ml (DF=2X) of sample was used for the MS/MSD. It is not known what 
affect this will have on the extraction procedure and no data will be qualified. 

Laboratory Control Samples (LCS/LCSD) Analysis 

All Analyses: AJI LCS acceptance criteria were met. No LCSD was analyzed. The MS/MSD is used to assess the 
precision for the batch. No data will be qualified as a result. 

VOC 
It should be noted that no compound was associated with internal standard 3 (I ,4-dichlorobenzen~4). No 
data will be qualified as a result. 

svoc 
It should be noted that no compound was associated with internal standard 6 (perylet»dl2). No data will 
be qualified as a result. 

Detection LimitsiDUutions 

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

Confirmation Analyses 

VOC and SVOC: No confirmation analyses required. 

HE: The sample results were non-detect; therefore confirmation data was not required. 



OtherQC 

VOC: Four trip blanks, an equipment blank and a field duplicate were submitted on the ARCOC included in this 
package. 

SVOC: No field duplicate, field blank or equipment blank was submitted on the ARCOC. 

HE: An equipment blank and field duplicate was submitted on the ARCOC. No Field blank was submitted on the 
ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



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

DATE: 03/25/03 

TO: File 

FROM: Linda Thal 

Memorandum 

SUBJECT: Inorganic Data Review and Validation- SNL 
DSS Assess GWM 
ARCOC No. 606081,-83,-84,-86 
GEL SDG No. 74838 
Project!fask No. 7222.01.09 

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

Summary 

The samples were prepared and analyzed with accepted procedures and specified methods- SW-846 6020 (metals 
-ICP-MS), SW-846 9056 (anions), EPA 353.1 (NPN), SW-846 9012A(totalcyanide), SW-846 7196A(hexavalent 
chromium) and SW-846 7470A (mercury-CV AA). Problems were identified with the data package that resulted in 
the qualification of data. 

ICP-MS- metals 
Cr was detected in the MB, ICB/CCB and EB at a value> DL but < RL. All associated sample results 
were detect,< 5X the blank values and will be qualified "J, B, B2, B3". 
Se was detected in the MB at a value> DL but < RL. All associated sample results were detect, < SX the 
MB value and will be qualified "J, B". 
Se was detected in the EBata value> DL but< RL. All associated sample results (excluding sample 
74838-012) were detect,< 5X the MB value and will be qualified "J, B2". 
As was detected in the EB at a value> DL but < RL. Sample 74838-011 and -012 were detect, < SX the 
EB value and will be qualified "J, B2". 

Due to the high buffering capacity of samples 74838-013,-014,-018 and -019, additional HN03 had to be 
added by the laboratory to reduce the PH to< 2. All sample results that are detect will be qualified "J, TP" 
and all non-detects "UJ, TP". 

Hexavalent Chromium 
The sample was received and analyzed 2X after the hold-time had expired. The sample result was detect 
and will be qualified "J, HT". 

NPN 
The MB and/or ICB/CCB had a value at the DL. Sample 74838-027 and -028 were detect with values < 
5X the blank values and will be qualified "J, B, B3". The remaining samples had values> 5X the blank 
value and will not be qualified. 



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

HoldiDg Timesi.Pn:servation 

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

It should be noted that the sample collected for hexavalent chromium analyses was received with a 
missing lid and insufficient sample available for analyses. One of the containers (amber glass) collected 
for explosives was used for the analysis. No data will be qualified. 

Calibration 

All Analyses: The initial and continuing calibration data met QC acceptance criteria. 

All Analyses: All blank acceptance criteria were met except as noted above in the sununary section and as follows: 

ICP-MS- metals 

Na was detected in the MB and CCB at values> DL but< RL. The associated sample results were detects· 
> 5X the blank values and will not be qualified. 
Se and As were detected in the EB at values> DL but< RL. Sample 74838-012 had a Se value> 5X EB 
value and samples 74838-013 and -014 had As values> 5X EB values. These sample results will not be 
qua1ified. 

Laboratory Control Sample/Laboratory Control Sample Duplkate (LCS/LCSD) Analyses 

All Analyses: The LCS met QC acceptance criteria. 

Matrix Spike (MS) Analysis 

All Analyses: The MS met all QC acceptance criteria except as follows: 

Hg and Total Cyanide 
It should be noted that the sample used for the MS analysis was of similar matrix from another SNL 
SDG. No data will be qualified. 

Replicate Analysis 

All Analyses: The replicate analysis met QC acceptance critefia except as follows: 

Hg and Total Cyanide 
It should be noted that the sample used for the repllcate analysis was of similar matrix from another 
SNL SDG. No data will be qualified. 

ICP Interference Check Sample UCS) 

ICP-MS: The ICS met QC acceptance criteria. It shoUld be noted that the ICS-AB was not run at the end of the 
sequence. No data will be qualified as a result. 

All other analyses: No ICS required. 



ICP Serial Dilution 

ICP-MS: The serial dilution met QC acceptance criteria. 

All other analyses: No serial dilution required. 

Detection Limi1s1Dilutions 

AU Analyses: All detection limits were properly reported. The samples were not diluted with the following 
exceptions: 

TCP-MS 
Sample 74838-018 and -019 were diluted lOX for Ca and Na analysis due to high concentrations of these 
analytes present in the samples. 

NPN 
Sample 74838-025 was diluted SX. and sample 74838-026 3X due to high concentrations present in the 
sample. 

Anions 
Sample 74838-021 was diluted 5X, and sample 74838-022 and -023 SOX for chloride and su1fate, due to 
high concentrations of these analytes present in the sample. 

OtberQC 

RCRA metals: An EB and field dup was submitted on the ARCOC. No field blank was submitted on the 
ARCOC. 
Cations, Anions and NPN: A field duplicate was submitted on the ARCOC. No fiele blank or EB was 
submitted on the ARCOC. 
Hexavalent Chromium and Total Cyanide: No field duplicate, field blank or EB were submitted on the 
ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified that affect data quality. 



Data Validation Summary 
7 d J. J. . 0 I· 0 9 # of Samples: d 9 Site/Project: DJ0 A.sses0 CLJm Project/Task #: Matrix: If OUWOJ 

/ 

AR/COC#: foOfo 081 I - 83, - g;y I -86 
) ; 7 

LaboratorySampleiDs: 7;.;838 - 001 Mn.J -o39 

Laboratory: C ;.;-J.. 

Laboratory Report#: __ 7._,'1f:._::_8:::::_3~0'~---------------

QC Element 

1. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

Estimated 
Not Detected 

Organics 

Pesticide/ HPLC voc svoc PCB (HE_l 

v v /V.4 v 

v v v 

v v v 

v v v 

v v v 

v v v 
v v 

v v 
,. 

' 

7(~J Hc/rf 
/V.q 

Helc/ Dup 
E Dvp ;:.Jl_ 

Check (.../) = Acceptable 
Shaded Cells = Not Applicable (also "NA") 

Analysis 

Inorganics 

GFAA! CVAA ICP/AES 
AA (Hg) 

-:;,u:;,~ 
/'(fl UJ,% 

v v 
:J, f,J {5'2 8.. v 

v i v 

v v 
v ' v \ 

v 

v 

Hue/ V'-'f' 4elt:l ol¥ 
£13.._ r</3 

NP = Not Provided --1 1 

~bAAI/1, RAD 
·~ 

lui<! 

J;HT Nit 

v 

v 

v 

v 
v 

/VI'r 

4NIOrv 'J 
N'P,Y 
Other 
rC/'1 

v 
v 

8)133 ~0~ 
v 
v 

v 

v 
IV4 

A~d, 
/.t:Jn/!Lfl;.J 

dwp 

W>~t) 

J 
u 
UJ 
R 

Not Detected, Estimated 
Unusable Other: Reviewed By: M../ ~ Date: O.J. o(f'. 03 

B-12 



Holding Time and Preservation 

Site/Project: D J.) yf...JfY) AR/COC#: foOfo081 -Bs{ - 81-; -8C. LaboratorySampleiDs: 71(838 - QQI /Aru -0.19 
7 ' I 

Laboratory: 9 Jt J... Laboratory Report#: 711 8..?8 

# of Samples: ._;; 9 Matrix: 19 9UW UJ 

Analytical Holding Time Days Holding Preservation Preservation Sample ID Time was Comments Method Criteria Exceeded Criteria Deficiency 

1-JIYQ,j lo ~ J)ve__ /o NDJ "UJ, 
1/ II 

/,;y8-18 - 01.1 .iwBif{, - roooln IVA Nit PI-I <.. ,x 6 "'-/ L el?_,__;_ /)U(_(.j;j J 7,0 
II V · I 

- 0/.y l 
u..paolj' ol-
J {)JY)I)/(__ 

I -
~koA.AL 

- 018 .SUJ8MJ - ~ OoiO Jo~r!O-, AM_ 
v. 

'-I 6 ~ a,/o/e - 0/9 A ./ 1J...o /.1 
/ 

s-t.. . 33 Aov~ 
II 

7)f~J8' - OJ;; .StJ81f0- 7/Q~A o/.lz'_,l,ou!J IY~ /YI'f ')o2X .4 T /)_(&u-- J l-IT 
1/ 

~---

Reviewed By: N /.vJ..L Date: OJ. cJ./f ·OJ' 

B-13 



Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project: DJ J .tlJJeJJ CtJIY? AR/COC#: loOioOBI - 83 - 8A! - 86 
I ; ; 

#of Samples: 9 Matrix: __ 4-"-?f...,.U::....::W=UJ>L------

Laboratory: k A: A Laboratory Report #: 7 )( 8 3 8 LaboratorySampleiDs: 7.y8(18 - 001 #.rt.J - 009 

Methods: j6Jtlft.. - tfJt.o B Batch#s: .133io3o 

Callb. Callb. 
CCV 

~oo<. -008 -0~ 

T M' RSD/ Field -oo!> 1 

IS CAS# Name c m. Intercept RF Ra %0 Method LCS LCSD 
LCS MS MSO MS Dup. Equip. Trip 

L RF <20%/ Blks RPD RPD RPD Blanks Blanks 
>.OS 

0.99 20% ool1 001 

I 11-SS~ I I !-trichloroethane 0.10 / / / / / ,/ \7 
2 79-34-5 1 1.2,2-tetrachlorocthane 0.30 1 
2 79-00-5 I 1.2-trichloroetlume 0.10 \ 
I 75·34-3 1.1-dkhloroethane 0.10 / I v v / 
I 75·35-4 I 1-diddoroethene 0.20 
I 107-06-2 1.2-diehloroedaane v 0.10 
1 540-59-0 1.2-diddoroethme(total) 0.01 
I 78-87-S 1.2-diddoroDroDalle \/ 0.01 \ 

1 78-93-3 
2-llatanoae (MEK) 

vO.OI \ IHOxlllkl - 1o·3 
1 110-75-8 2-cltloroetlrvl vinvl ether 17 \ 
2 591-78~ 2-bexaoone (MBK) 0.01 I I 
2 108-10-1 

4-mcthyl-2-pentanone 
I(MIBKl 0.10 \ 

1 67~4-1 I acetone( I Oxlllii.) 0.01 - J). \ 
1 71-43-2 .__ 0.50 ,/ 7 I "\/ / / 
I 75-27-4 bromodiclllorometbane 0.20 I 
3 75-25-2 bromofonn 0.10 / t/ v 
I 7+83-9 bromo methane 0.10 
I 75-IS-0 carbon disulfide 0.10 
1 56-23·5 cutloD tdnchlorlde 0.10 rr 
2 108-90-7 c:hlorollemale 0.50 / \ v / II' 
I 75.()()..3 chloroetbane 0.01 I 
I 67~6-3 ddorotonn 0.20 \ 
I 74-87-3 chloromethane 0.10 I 
I 10061-01-5 cis-1 3-dichloroDrooene 0.20 I 
2 124-48·1 dibromochloromethane 0.10 (}.,l.9/.T 
2 100-41-4 ! ethyl benzene 0.10 /" 

I 75-09-2 lmethvlene chloride (I Oxblk) O.oi 
2 100-42-5 lstvrcnc 0.30 \ 
2 127-18-4 tetnlchloroethme 0.20 \ 
2 108-88-3 toluenc(!Oxblh 0.40 ,/ v / v 
2 10061-02.() trans-I 3-dichloroDrooene 0.10 
1 79-01-6 trkhloroethme 0.30 ,/ / ./ .../ 
1 75-01-4 IVllt\i chloride 0.10 ,/ / v 
2 1330-20-7 lxvlcnes(total) 0.30 

lf"'i\ - I .J - l'lin.. Jnin~ 
1-hv:,-,.\ - /_)- hirl...ln rnpJijy..o 

Comments: Notes: Shaded rows an: RCRA compounds. 

S1\f411 JOy v' Reviewed By: ti /fA~ Date: PJ /PJO llf (, 6~- O.J rlJ. 03 
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Volatile Organics Page 2 of2 

Site/Project: _______ _ AR/COC #: ~ D" D 8 ~- 8 37 - 8 "f; -8/, Batch #s: -----------------------

Laboratory: Laboratory Report#:-------- # ofSamples: Matrix: --------------

Sample 

IN C.07VI?./Jq 

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

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

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

SMC 1 SMC2 SMC 3 

~ 
f.-

---------

IS 1: Fluorobenzene 
IS 2: Chorobenzene-d5 
IS 3: 1,4-Dichlorobenzene-d4 

IS 1 IS 1 IS 2 
Area RT area 

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

Comments: 

B-19 

u~ - OO(a 

[)up 

Mo.._ 

OK. 

152 IS 3 
RT area 

-----v--

d~/ ~pa..ce. 
v' 

153 
RT 



Com 

Semlvolatile Organics (SW 846 Method 8270) Page 1 of3 
Site/Project: 0 S 0 

Laboratory: 

- tJ/0 AJJUJ C(WIY) AR!COC#: (,Oe:,o81
1 
-~31 -ff"'J ~Be. LaboratorySampleiDs: ___;7.......::~~'-8=---3..,;_::__8 ____________ _ 

y .k A Laboratory Report#: --'-7-'IY-=8'--'.:?'---8 ___ _ 

Methods: u (.Je;;ro BJ70C-

# of Samples: I Matrix· Aoue."'u\ Batch #s· d831Ji3 

Call b. Callb. CCV T RSD/ Field 
C Min RF %0 Method LCS MS Equip. Field IS BNA CAS# NAME 
L RF 

· Intercept R2 Blanks LCS LCSD 
RPD MS MSD 

RPD Dup. Blanks Blanks 
<20%1 RPD 

>.05 0.99 20% 

2 BN 120-82-1 1,2,4-Trichlorobenzene ,/ 0.20 \. v v / \/ N4 v \/ v /Vrt 
I BN 95-SO·I 

.. 
I ,2-Dich!orobenl.ene 0.40 1\ 1\ 

I BN 541·73·1 1,3-Dich!orobcnzene 0.6() I \ 
1 BN 106-46-7 1.4-Dich!orobenzcnc 0.50 / I ../ v v \ 
3 A 95-95-4 2,4 ,S· Trich!orophenol 020 ' ../ \ v v v \ 
3 A 88-06·2 2,4 ,6-Trichlorophenol 0.20 / \ C/ 70 v \ 
2 A 120-83-2 2,4-Dich!orophenol 0.20 l \ 
2 A 105-67-9 2,4-Dimethylpheno1 0.20 \ \ 
3 A Sl-28·5 2,4-dinitrophcnol O.QJ .../ ..,/ 17.~ \ 
3 BN 121-14-2 2.4-Dinitrotoluene 0.20 / \ v t- 2D.t. v \ v v V' I\ 
3 BN 6()6-20-2 2,6-Dinitrotoluene 0.20 v \ \ 
3 BN 91-58-7 2-Chloronaphthalcne 0.80 \ 
I A 95-51-8 2-Cbloropbenol 0.80 ./ v v v \ 
2 BN 91-51-6 2-M~lnaphthalenc 0.40 \ 
I A 95-48-7 2-Methylphenol (CKTCSOI) 0.70 v . I\ •. ? ~'j ,/ \ 
3 BN 88-74-4 2-Nitroaniline O.QJ \ \ 
2 A 88-15·5 2-N itrophenol 0.10 I 
5 BN 91-94-1 3 ,3 '-Dichlorobenzidine 0.01 I 1\ 
3 BN 99..09-2 3-Nitroaniline O.ol l \ 
4 A 534-52·1 4,6-Dinitro-2-methylphenol O.QI ,/. / ,/ -IJ.7.' \ \ 
4 BN 101-55-3 4-Bromophenyl-pheny1etber 0.10 \/ \ \ 
3 BN 7005-72-3 4-Cblorophenyl-phenylether 0.40 \ \ 
2 A 59-50·7 4-Cbloro-3-methylphenol 0.20 ,/ \ v v v \ 
2 BN 106-47-8 4-Cbloroaniline O.DI \ \ -I A 106-44-5 4·Methylpbeno1 (p-cresol) 0.60 

nents: IY),p ~~ v I Notes: ylbaded rows""' RCRA compounds. 
60 .I7 v 

-Reviewed By: ------ 1/(JIAtl, ~ .... a.:; ·J/f.().03 
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Page 2 of3 Semivolatile Organics 

Site/Project:--------

Laboratory· 

AR/COC#: (,Qi,OB/1 -831 - 8Jt 1 - 8fo Batch#s: ---------------------

Laboratory Report#· #of Samples· Matrix· 

Call b. 
Cali b. 

CCV T RSD/ Field 
I BNA CAS# NAME c Min. Intercept RF R2 %0 Method 

LCS LCSD LCS 
MS MSD 

MS Dup. Equip. Field 
f RF Blanks RPO RPO Blanks Blanks 

L <20%/ 
RPD 

>.OS 0.99 20% 

3 BN 100~1-6 4-Nitroeniline \I 0,01 v' / / / .N.q. N..q 

3 A 100-02·7 4-Nitropbcnol O.oJ v ,\ v v v' \ 
3 BN 83·32·9 Acenaphthcne 0.90 v'\ / / v \ 
3 BN 208-96-8 Aoenaphthylene 0.90 I \ 
4 BN 120-12-7 Anthracene 0.70 I \ 
' BN ,6-55-3 Bcnzo( a )anthracene 0.80 I \ 
6 BN 50-32-8 Bcnzo( a)pyrene 0.70 \ \ 
6 BN 205-99-2 Be!Wl(b )fluoranthcne 0.70 \ \ 
6 BN 191-24-2 Benzo(g,h,i)perylcne o.so ./ v . 

\ . 98'7:: 

6 BN 207-08-9 Benzo(k )fluoranthene 0.70 v \ 1\ 
2 BN 111-91-1 bia(2.Chloroetboxy)methane 0.30 \ 
I BN 111-44-4 bia(2.Chlorocthy1)ether 0.70 I \ 
1 BN 108-60-1 bis(2-chloroisopropy1)ether O.oJ I \ 
5 BN 117-81-7 bis(2-Ethylhcxy1)pbthalate 0.01 \ 
5 BN 85-68-7 Butylbenzylphtha1ate O.oJ \ 
4 BN 86-74-8 Carbazole 0.01 \ 
S BN 218-01-9 Chrysonc 0.70 l 
6 BN 3-70-3 Dibenz(a,h)lntluacene 0.40 v v / 1 _\ 
3 BN 132-64-9 Dibeozofuran 0.80 \ 
3 BN 84-66-2 Diethylphthalate O.oJ I 1\ 
3 BN 131-11-3 Dimelhylphtbalate O.oJ \ \ 
4 BN 84-74-2 Di-11-butylphthalate O.Ql I \ 
6 BN 17-84-0 Di-n-octylphthalate 0.01 . "" •Q(/L • \ \ 
4 BN 206-44-0 Fluoranthene 0.60 J/ I _\ 
3 BN 86-73·7 Fluorene 0.90 \ 
4 BN 118-74-1 Hexac:hlorobenzcnc 0.10 v v v v \ 
2 BN 87-68-3 Hcxachlorobutadiene O.ot v' 1.7 bi v \ 
3 BN 77-47-4 Hexachlorocyclopentadiene 0.01 -..JU \ 
1 BN 67-72-1 Hexachloroethane 0.30 

'----~ - L_~ --L_ V' './ '-'--0 hO_ L___L/' -
\ 

-~ - ~ ~ --~--

Comments: 

1-21 



IS 

6 

2 

2 

2 

4 

I 

4 

4 

I 

5 

-

Page 3 of3 Semlvolatile Organics 

Site/Project:-------

Laboratory: 

ARICOC #: ?, 0 1P 0 8 I - 8 3 - 8 .If - 8 {, 
) I I Bmch#s: -------------------------------------------------

Labormory Report # · #of Samples· 

Cal lb. 
Call b. 

CCV 
RSD/ Min. RF %0 Method LCS LCS MS 

BNA CAS# NAME TCL 
RF 

Intercept R2 
Blanks 

LCS 
0 RPD 

MS MSO 
RPD 

<20%/ >.05 0.99 20% 

BN 193-39-5 lndeno( I ,2,3-cd)pyrene v' 0.50 v / / / v !Yit 
BN 78-59-1 Isophorone 0.40 1\ 
BN 91-20-3 Naphthalene 0.70 \ 
BN 98-95-3 Nitrobenzene 0.20 t/ \ /0 fo7 v 
BN 86-30-6 N-N itrosodiphenylamine 0.01 \ I) 

BN 621-64-7 N-Nitroso-di-propylamine Ia/ 0.50 -.H.(' t/ \ \./ l./ v 
A 87-86·5 Pentachlorophenol o.os v / v 1./ 

V'-
BN 85.()1-8 Phenanthrene 0.70 \ 
A 108-95-2 Phenol 0.80 / \ 1/ v v 

BN 129.()0.() Pyrenc 0.60 I\/ \ t/ I/ v 
.f)/rJv~ ,/11 .,,AlJ \ 

I 
_L__ _L,_ -- --

:surro2ate Recovery Uutllers 

Sample SMC 1 SMC 2 SMC 3 SMC 4 SMC 5 SMC 6 SMC 7 SMC 8 Comments: /Y;Jji1AJ 0 

INWiWI --------!------___ ..__. 

SMC I: Nittobenzene..dS (BN) 
SMC 4: Phenol-d6 (A) 
SMC 7: 2·2-Chlorophenol-d4 (A) 

Sample IS 1-area IS 1-RT 

ltV 001 Ge./"T 

IS I: 1,4-Dichlorobenzeno-<14 (BN) 
IS 4: Pbenathrenc-dl 0 (BN) 

SMC 2: 2-Fluorobiphenyl (BN) SMC 3: p-Terphenyl-dl4 (BN) 
SMC 5: 2·Fiuorophenol (A) SMC 6: 2,4,6-Tribromophenol (A) 
SMC 8: 1,2-Dichlorobenzlme..d4 (BN) 

Internal Standard Outliers 

182 ...... 182-RT 183-area 

IS 2: Naphtbalcne-d8 (BN) 
ISS: ChrySCIII>dl2 (BN) 

IS 3-RT IS 4-area 184-RT JS5-area 

-

IS 3: Aceoaphthcne-diO (BN) 
IS 6: Perylcne-dl2 (BN) 

B-22 

IS 5-RT lae .. ru 186-RT 

I 
I 

Matrix· 

Field 
Equip. Field 

Dup. 
Blanks Blanks 

RPD 

!Y~ 

1\ 
\ 

\ 
1\ 
\ 

\ 
\ 

1\ 

\ 
\ 

\ 

roo AL 



High Explosives (SW 846 Method 8330) 

Site/Project: 0 j J C L.. l IYl AR!COC #: GO(., o 8 I - 8 3 - 6'.Y - 8(, Laboratory Sample IDs: 7(1 8:? 8- 0 d ,Y - 0 Jo ..f-6(() - o3:? 
) ; ) ) 

Laboratory: (}I< A Laboratory Report #: 7?( f?8 

Methods: 01.0 811t., B-f.Jo 

#of Samples: S Matrix· A9UfXJUJ Batch#s: c( J33J~ 
- r..?, - 0.?3 

1 Curve CCV Method LCS MS Field. Equip. Field 
CAS# NAME s Intercept Rz %0 Blanks LCS LCSD RPD MS MSD RPD DUp. Blanks Blanks 

l .99 20% u I 20"/o I 20% RPD u u 
2691-41-0 HMX / NPr \/ v' v / \ \/ t/ / / v I\/ A 
121-82-4 RDX \ 
99-35-4 I 3,5· Trinitrobenzene \ 
99-65-0 I ,3-dinitrobenzene \ 
98-95-3 Nitrobenzene \ 
479-45-8 Tetry1 \ 
118-96-7 2,4,6-trinitroto1uene \ 
35572-78-2 2-ami~o-4.6-

dinitrotoluene [',. 

19406-51-0 4-amino-2,6- \ dinitrotqluene 
121-14-2 2 4-dinitrotolucnc \ 
606-20-2- 2 6-dinitrotOluene \ 
88-72-2 2-nitroto1uenc \ 
99-99-0 4-nitrotoluene \ 
99-08-1 3-nitrotoluene ·, i 
78-11-5 PETN 

; 

-- -- --~ -----· 

Sample SMC%REC SMCRT Sample SMC%REC SMCRT 

IN G6r '£..//'! 

h; f'7r} }// I '\lo 

~ LIOw~ 

Comments: lo ~J~ QC -r~. 

-
Confirmation 

Sample CAS# RP0>25% Sample CAS# RP0>25% 

N4 Jp !YO. 

Solids-to-aqaeoa·s eoavenloa: mg I kg= liS I g: [(llg I g) x (sample mass (g} I sample vol. {ml}) x (1000 ml I I liter)] I Dilution Factor 
I I 

B-17 w~M.L 0 .]. ol. .<.; ( 
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\\[)\ 

"*-~ 
~,a. 

\b 

Inorganic Metals 
Site/Project: OJ-I {}vJIY) AR/COC#: C.O"ORI -83 -81t -8' LaboratorySampleiDs: 7);18..?8- Q/J -Old. -Q;,J' -()14 -OIJ&I;,M:)vJ 

J I I / / / 7 . 
Laboratory: t;~J.- LaboratoryReport#: -o;ro -on -o;g -o If &-;l,ol{J 

I I I 
Methods: ..S W 8,;..; c, C, o cJ o /I if- trJJ ) 7 /I 7011 ( 1-J:_J) 

H ....... LJ .... I& .... I..., ... O 
..... _ ......... 

w~~ .--................. ·~ ~ ~ -· .- ---

QC Element - 01/.;. 
'OIS ( ~~ M.t.!GJJ (}I) ly 

CAS#/ - 171 q 

Analyte ~/e., ~{e., Serial Field 
TA ICY CCV ICB CCB Me od LCS LCSD LCSD MS MSD MSD Rep. ICS DUu- Dup. Equip. Field 
L Blanks RPD RPD RPD AB 

don RPD ~!-J,~.ks Blanks 

7429-90-S AI N"1 

7 446-39-J Ba J / 1_/ \. v v- v 1\ v 1\ v' v v' v /'(~ 

7440-41·7 Be ! \ \ 
7440-43·9 Cd J I \ / \ /'I If IVA v NO 
7440-70-2 Ca _y I \ I"' A \ / ,/ 
7446-17-3 Cr / ·OOl17~t •hOJ.JI. • 1Jno9r,.\ \ / \ ff~ 1'(/J v • {}010'1 

7440-48-4Co / v' / \ \ 
7440-SQ.l! Cu \ \ 
7439-89~ Fe \ \ 
7439·95-4Mg v \ /'{11 \ v' v 
7439-96-.S Mn \ \ 
7440-02.0Ni \ 
7440.o9·7 K v v v IV";f 

7440-22-4 AI ./ v l'r'l-1 ~ v 1'(0 
7440.23-.S Na v '>J. ~e •OtH.J \ IYR 1\ v ./ 
744~2-2V '/ v' \ \ 
7~6-6Zn \ \ 

\ \ 
7439-92·1 Pll .,/ v \ v \ IYA IVI't . v N'/) 

7782-49-2 Se J · OOIS'I. \ v' \ f;f~ I v • ()()O~SJ 
7 440-38-2 A1J. v v \ v \ IYA J. v • (}()19..\1 

7440·36--0 Sb \ \ 
7440-28.0TI \ \ 

\ \ 
7439-97-6 He / \/' _../ v v' /'(0 v v /{lj v' HO 

CyanideCN 

Notes: Sbaded rows are RCRA metals. SoUds-to-aqueous coavenion: mg I kg"" 11g I g: [(!lg I g) x (sample mass {g} I sample vol. {ml}) x (1000 mill liter)] I Dilution Factor = 11g /I 
!J 

/I_ II 

(}I ,J f/ 0 18 t-e.Let~ ~ €1'-tJT.e{_·J O..Uo NV..., lo J-c._,_p~ &_GR/pr fJ i4v-la..J f0rn1. 

(}I ;y f/ CJ I 9 '1 n If Uo:> "d.J "j lb ~I'\ 0o.t;;1._pU twto.J.. /Jr:u> er YTUW'l h1 w.; 
N.Jtv~ ~ te. /Jplo. "1/uv"-! &/JaC/)y ! J«:. 

~ 

--sc... 
V<.-U--s J 

/ 1/ - 1/ 
IYOJ UJ 

/P. 

S(),_, - 018 V-,. ¢ !ileA.. lOX 
- 019 

Ou.p )IY/J 1-ly 7/j c. (l--S' u· /V-'. s 0 y v" 



"'~ NO DUP. 
(--

<=:--

General Chemistry 
Site/Project: OJ J CW IY) AR/COC #: t,Q h 081 - 0' 3 - 8 )y - Bb Laboratory Sample IDs: 7)/8.]8 -~o2.0 ilru - tJol3 ( Ani011J. ) 

/ I 7 J 

Laboratory: ~Jt.J.. Laboratory Report#: 7JtO'.J8 - Ool.y (u'~) - Odf" -IAru -OJ8 fNo_r/tVo.·' 
. (7C/f) "£/ 

Methods: .;s't..>6'#'- - 9ooJ:, (J!Cn;OI'l.>) vt.J6Jtlo. '-z!9to 11 (v b t) ;;hi .Jj'.?./ {No,~)No;) Jw81!6 90IJIJ - OJ 9 (T CrV) 
. . ...... - , . ·~· ._ -.-

J3sOv.Y fTCNJ / 

QC Element 
CAS# ~1e T MSD Rep. ICS Serial Field Eq1lp. Metbod LCSD DIJu.. D1p. A ICV CCV ICB CCB LCS LCSD MS MSD RPD RPD AB Blukl Blaak3 RPD 

tioa RPD L 

81'olt.irde. v v v V" v v v N1t v 1ft~ v' Nit v IVA 

Pvof'lde v v v v v v 1\ ~ v ~ v ~ v v 

WOf'l(/(.. lv v v v v v \ \ v \ v \ v v 

\ \ \ 

J~AJ~ v v v v v 
~ 

/ v v v v 
l ~~ 

/k.JX {)»(J.)v: \ \ \ f:J.J..c hllwYJ v v v v v v v v N!l /Yit 

I(/{ v v v v v v v \ 
v \ 1).-.,q 

\ 
/Yt:j 

-· fiiJS v #.)SV 
NOJ)/V'O.l v IV v v O.QJ o.o; tJ. o I v v ~J.. .!:!:J)_/.. .. 1...4 )/.. v 

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

Field 
Blub 

\ 
\ 

\ 
\ 

..... 

"# .;~- ;:. 

"'".,(" > 
#ol7 < 
#c)IJ 

nus 
n;~ 

sx e 
~.:: ;l If 

Commeu~' Ofo 0 JJ.). - OJ 0 
( Od if) - 11 J NT 11 R.e.ce~ voc 
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Contract Verification Review (CVR) 

Project Leader _c_o_lllns _______ _ Project Name ....:D::...:S;..:;S....:G....:WM.;.;.;.;.. _________ _ Case No. 7222.01.09 

AR/COC No. 606081, 606803, 606084, 
606086 

Analytical Lab GEL SDG No. 7o4838A, 8, C, D 

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

c f ecord form 
--~ -~-- -~~---- ---- ---------~------- ------------- -----··-·· ---· 

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

1.1 All items on COC complete • data entrv clerk initialed and dated X 
1.2 Container type(s) correct for analyses reQuested X 
1.3 SamDie volume adeQuate for# and types of analyses requested X 
1.4 Preservative c:orrect for analwes requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided and SNL sample number(s) cross X 

referenced and correct 
1.7 Date samples received X 
1.8 Condition upon receipt information provided X Sample 061022-030 received wlo lid, used another 

container from same sample for Cr6 analYsis 

·- . -· . -- - . - -.-

Line Comolete? 
No. Item Yes No If no exptain 

2.1 Data reviewed signature X 
2.2 Method reference number(s) complete and correct X 
2.3 QC analvsis and '"""'limits provided (MB LCS Replicate} X 
2.4 Matrix sDikelmatrlx soike duptlcate data provided Clf reQuested) X 
2.5 Detection &mit& provided· PQL and MDL {or IDL). MDA and k X 
2.6 QC batch numbers orovided X 
2.7 Dilution factors DrOVIded and all dilution levels reoorted X 
2.8 Data reoorted in a..,.,,'- .. te units and using correct sianificant fiaures X 
2.9 Radiocherrnatry analysis uncertainty (2 sigma error) and tracer recovery N/A 

(if applicable) II:JUUI UN 

2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X Cr6 analyzed out of holding time 
2.13 Contractual qualifiers provided X 
2.14 All reQuested result and TIC {if requested) data provided X 

Resolved? 
Yes No 

I 

i 

I 

'-----
_j 

Resolved? 
Yes No 

i 

: 



Contract Verification Review (Continued) 

-·- --- ---·••z -·-·----·· 
ftem 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-
specific requirements? lnorganics and metals reported as ppm (mglliter or mg/Kg)? X 
Tritium reported in picocuries per liter With percent moisture for soil samples? Units 
consistent between QC samPies and sample data 

3.2 Quantitatlon limit met for aH samples X 

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

chromatography technique 
c) Matrix spike recovery data reported and met X 

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

sam Dies 
b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3.5 Blank data X Chromium and Selenium detected in method blank; Sodium 
a) Method or reagent blank data reported and met for all samples detected in Major Cation method blank; NPN detected in 

method blank 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X Dlbi'OITIOChloromethane detected in VOC equipment blank; 
Chromium, Selenium, & Arsenic detected in metals equipment 
blank; 

3.6 Contractual qualifiers provided: • J"- estimated quantity; ·s· -analyte found In method 
blank above the MDL for organic or above the POL for inorganic; ·u·- analyte X 
undetected (results are below the MDL, IDL, or MDA (radiochemical)); "H"-analysis 
done beyond the holding time 

3. 7 Narrative addresses planchet ftamlng for gross alpha/beta N/A 

3.8 Narrative Included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and N/A 

8082 (pesticides/PCB&) 



Contract VerifiCation Review (Continued) · 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GCIMS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 
I 

4.2 GCJHPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.31norganlcs (metals) 
a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP Interference check sample data provided X 

d) ICP serial dHution provided X 

e) Instrument run logs provided )( 

4.4 Radiochemistry 

a) Instrument run logs provided NJA 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

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

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

" -.... 

Based on the review, this data package is complete. 8 No 

if no, provide: nonconfonnance report or correction request number and date correction request was submitted:.;;.· ------

Reviewed by: ( ~ Date: 03/06/03 _ Closed by: Date: _____ _ 
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CONTRACT LABORATORY 
Internal Lab 

~1A 
ANAL YSlS REQUEST AND CHAIN OF CUSTODY Page...1. ofL 

SMOUse ARICOC I 606258 
Dept. No./Mail Stop: 6133/MS1089 Date Samples Shipped: 5 -- I - ~'5 ProjectfT ask No. 7222 .01 09 /) 0 Waste Characterization 
Project/Task Manager: Sue Collins Carrier/Waybill No. ;_j} l:JJ...ct SMO Authorization:// .hf ~.._, 9~AJ -Send preliminary/copy report to: 
Project Name: DSSGW Lab Contact: Edie KenU803-556-8171 Contract#: PO 21671 

( ~/ I' 

Record Center Code: ER Lab Destination: GEL 5 ;57j-fl'Prfk~ r!!:>~lT7.AI [0 Released by COC No.: 
Logbook Ref. No.: ER089 SMO ContacVPhone: Pam Puissanl1505-284-3185 O'l'VO l112. 

0 Validation Required 
Service Order No. CF 022-03 Send Report to SMO: Wendy Palencia/505-844-3132 Bill To:Sandia National Labs {Accounts Payable) 

Location Tech Area 

r9o~3/ 
P.O. Box 5SOO MS 0154 

Building Room Reference LOV(available at SMO) Albuquerque, NM 87185-0154 
ER Sample ID or Pump ERSite Date!Time(hr) Sample Container Preserv- Collection Sampfe Parameter & Method Lab Sample 

Sample No.-Fraction Sample Location Detail Depth (f1) No. Co!lected Matrix Type Volume alive Method Type Requested ID 

061680-001 CTF-MW2 120 154 04/30/03 0842 GW G 3x40ml HCL G SA voc (8260) eo.J 
061680-008 CTF-MW2 120 154 04/30/03 0843 GW p SOOml HN03 G SA RCRA Metals (6020) oo9 
061680-010 CTF-MW2 120 154 04/30/03 0844 FGW p SOOml HN03 G SA Major Cations (6020) Filtered oli?-
061680-013 CTF-MW2 120 154 04/30/03 0845 GW p 250m I 4C G SA Major Anions (300.0) tJJ~ 

061680-015 CTF-MW2 120 154 04/30/03 0846 GW AG 4x1L 4C G SA High Explosives (8330) tJl~ 
061680-016 CTF-MW2 120 154 04/30/03 0847 GW p 250m I H2S04 G SA NPN (353.1) ~/9 
061686-001 DSS-TB4 NA NA 04/30/03 0842 DIW G 3x40ml HCL G TB voc (8260) , I·· 

I : 1 
I tJOtf '. I ,J 

,'} 

RMMA 0 Yes 0No Ref. No. Sample Tracking SmoUse Speciallnstructions/QC Requirements Abnormal 
Sample Disposal 0 Return to Client 0 Disposal by lab Date Entered(mm/dd/yy) EDD 0 Yes 0 No Conditions on 
Turnaround Time 0 7 Day 0 15 Day 0 30 Day Entered by: Level D Package 0 Yes 0 No Receipt 
I Return Samples By: 0 Negotiated TAT QC !nils. *Send report to: 

I Name A Signature I !nit Company/Organization/Phone/Cellular Tim Jackson/Org 6133/MS 1087/505-284-2547 

Alfred Santillanes lt1~ A:W£/~eston/6135/844-5130/228-0710 
John Boyd W/6135/284-33071228-9231 

Sample 
Team 
Members Robert Lynch eston/6135/844-4013/250-7090 Major Cations/Ca,Mg,K,Na(filtered in field w/.45 micron filter) 

1-------+--'------+---t------------------lMajor Anions/Br,Cl,FI,S04 
~ r 1 1 *Please list as separate report. 

1.Relinquished by_-RW .h:"£=<) ~~ Org./i/ J j ·-Date '1/b/e>y Time / 'J ·3 s' 4.Relinquished by Org. Date 
1. Received ~/l{ ~ ~ G}'-1'...-, Org:lj "? JDateJI/ ~o.b ;Time I~ 1) 4. Received by O_rg_, Date 
2.Relinquished~;.z i:: ~ .. ' 4~/.c Org.' ?-/"Y"/Datef~/<-1)3 Time /) ~(:'..? 5.Relinquished by O_rg_, Date 
2. Received by P:I:b~ e/.o..) ... '":..J) tM.c.V1 Org . .H.L-f Date s/!J ID~ Time -1.9'1.'1 s. 5. Received by O_rg_, Date 
3.Relinquished by Org. Date Time 6.Relinquished by Org. Date 
3. Received by Org. Date Time 6. Received by Org. Date 

Lab Use 

3~ 

Time 
Time 
Time 
Time 
Time 
Time 

I 

( 
'l 
'I 

. <;' 
r-·· 
:::' 

I 

""' 

. I 
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CONTRACT LABORATORY 
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Pacre 1 of 1 

Batch No. ;1//.-f SMOUse AR/COC 606260 
Dept. No./Mail Stop: 6133/MS1089 Date Samples Shipped: 5 ._ 1 - 0 :5 ProjecVTask No. 7222 .0).09 0 Waste Characterization 
Projec!/Task Manager: Sue Collins Carrier/Waybill No. 9-) ~2.Cf SMO Authorization: '1:YA?Y."~ ~~ -Send preliminary/copy report to: 

Project Name: DSSGW Lab Contact: Edie KenU803-556-8171 Contract#: PO 21671 r v / 

Record Center Code: ER Lab Destination: GEL 9&" .P ~rlJ-c.-ffOJi t$~ U Released by COC No.: 

Logbook Ref. No.: ER089 SMO Contact/Phone. Pam PuissanU505·284-3185 (9J;-UJo1L 0 Validatlon Required 

Service Order No. CFO 023-03 Send Report to SMO: Wendy Palencia/505-844-3132 Bfll To:Sandia National Labs (Accounts Payable) 

Location Tech Area 

~98~8 
P.O. Box 5800 MS 0154 

Building Room Reference LOV(available at SMO) Albuquerque. NM 87185-0154 

ER Sample ID or Pump ERSite Date!Time(hr) Sample Container Preserv- Collection Sample Parameter & Method Lab Sample 
Sample No.-Fraction Sample Location Detail Depth (ft) No. Collected Matrix Type Volume alive Method Type Requested ID 

061682-001 DSS-EB1 NA NA 04/29/03 1210 DIW G 3x40ml HCL G EB VOC (8260) /; .: .. ( /.)( ~06 
i/ . 

a/CJ 061682-008 DSS-EB1 NA NA 04/29/03 1211 DIW p 500ml HN03 G EB RCRA Metals (6020) / 1 ;i.f' (a_l_ 
061682-015 DSS-EB1 NA NA 04/29/03 1212 DIW AG 4x1L 4C G EB High Explosives (833o) ;.!.~,~r.(. (il _'_ 017-
061685-001 DSS-TB3 NA NA 04/29/03 121 0 DIW G 3x40ml HCL G TB voc (8260) 

. . u 
\</.•(;.1( (i)(). ~" j 

RMMA 0 Yes 0No Ref. No. Sample Tracking SmoUse Special lnstructions/QC Requirements Abnormal 
Sample Disposal 0 Return to Client 0 Disposal by lab Date Entered(mm/dd/yy) EDD 0 Yes 0 No Conditions on 
Turnaround Time 07 Day 015 Day 0 30 Day Entered by: Level D Package 0 Yes 0 No Receipt 
Return Samples By: 0 Negotiated TAT QC inits. *Send report to: 

Name fl. Signature I nit Company/Organization/Phone/Cellular Tim Jackson/Org 6133/MS 1087/505-284-254 7 

Sample Alfred Santillanes LIL c. .lff-V. Itt Weston/6135/844-5130/228-071 0 Lab Use 
Team 1...,.c uuyu ~Vvi<.U' -,_,....v -~ 
Members Robert Lynch /'~u// / -~ -w8ston/6135/844-40 13/250-7090 ;}.: c 

/ 
.h ~ 

*Please list as separate report. 

1.Relinquished by ""'~ \Jf, 1 '=.-:x.:;:"\L,." ___. Org.tt ~rDate t'fJ/0 1. Time I 7 3.0 4.Relinquished !J}' Org. Date Time 
1. Received b ~·~ ~~ ~ A_94Ld Org£-/7"1 Date_i.f'f5J/od"3 Time f. j 10 4. Received by Org. Date Time 
2.Relinquished by~ ,.,f, '7 ?'/_..._ ~ Ori"~?:f Date$-/J..0_1'Time II 'YO 5.Relinquished by Org. Date Time 
2. Received by~O~.~.,I'J ... #"- Org." Date '5-~ "'~-=} Time /.)_7__ ~ C 5. Received by Org. Date Time 
3.Relinquished b{/ 

~ 

Or g. Date Time 6.Relinquished by Org. Date Time 
3. Received by 

----
____ Qrg. Dale Time 6. Received by Org. __ Date Time 

I 
-) 

l 

/ 
\o 

I 



Sample Fi 1qs Summary 
' 3d 

Site: DSS Assess GWM -- ARCOC 606256. 606258 and 606260 Data: Organic and Inorganic 

OJ 
E' 
::l 

c 'E: Cll 
N E' E' E' 2 c ~ ..c 
Cll ::l ::l ::l :0 .... (.) u .0 'E: i:O g ·c: E C1l 1/1 c 0 0 Cll 2 ~ 

.E 
0 "" ·c: Qj '0 Cll 
«> N M 1/1 ..c C1l Q) "iii 
N co M ·.s ~ !!}_. .s .s ..c > e - e .;, c\i () C1l 

() 
Q) N (") Ol >< 

() 0 UJ (") :!: d> ~ <:0 Ol ~ Cll 

0 J: 0, ..c 
> ,. ,. '<t Q) ~ 

> :::. 0 
(") c: en N 0 '<t Ol 

'<t CX) '<t '<t "" Q) 
0, .;, "" '<t '<t (!) 

1'- 1'- 1'- 'il (") 

0, 0 
'<t 

Ol I!) 
CX) 
~ 

Sample ID 

061680-015 CTF-MW2 J 

061678-008 CYN-MW5 J, 8 

061680-008 CTF-MW2 AIIQC AIIQC J, 83 J, 82 J, 8, 82 J, 82 
acceplance acceptance 

061682-008 DSS-E81 
criteria were criteria were 

J, 8 
met. No data met. No data 

will be will be 
061678-030 CYN-MW5 qualified. qualified. NJ, HT 

----------

Validated By: /Y" ,/{co.J!.. __ 
f,./ \._ 

Date: 07/15/03 



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

Memorandum 

DATE: 06/24/03 

TO: File 

FROM: Linda Thai 

SUBJECT: Organic Data Review and Validation - SNL 
Site: DSS Assess GWM 
ARCOC # 606256, 606258 and 606260 
GEL SDG # 79363 
Project/Task No. 7222.01.09 

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

Summary 

The samples were prepared and analyzed with approved procedures using method SW-846 8260B (VOC), SW-
846 8270C (SVOC) and SW-846 8330 (HE's). Problems were identified with the data package that resulted in the 
qualification of data. 

HE 
The RPD between the primary and confirmation column was> 25% but< 75% for 1,3,5-trinitrobenzene in 
sample 79363-016. The sample result was> RL and will be qualified "J". 

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

Holding Times/Preservation 

All Analyses: The samples were properly preserved and analyzed within the method prescribed holding 
time. 

voc 
It should be noted that 2 ofthe 3 vials for sample 79363-006 (EB) were received with headspace. 
No data will be qualified as a result. 

VOC, SVOC and HE 
Due to confusion over the sample ID #s for the TBs on COC 606256 and 606258, all the original C 
of A's issued for samples on these COC's had incorrect sample ID #s. Revised reports were issued 
with the correct sample ID #sand are included with the package. 



Calibration 

All Analyses: All initial and continuing calibration acceptance criteria were met with the following exception: 

Blanks 

voc 
The CCV had a %D >20% with a positive bias for several compounds. The associated sample results were 
non-detect and will not be qualified. 

svoc 
The initial calibration had a correlation coefficient> 0.90 but< 0.99 for 4,6-dinitro-2-methylphenol. The 
CCV had a %D >20% with a positive bias for 3,3'-dichlorobenzidine and a %D > 20% but< 40% with a 
negative bias for 2-nitroaniline. The associated sample results were non-detect and will not be qualified. 

All Analyses: All method blank (MB) and trip blank (TB) acceptance criteria were met with the following 
exceptions: 

voc 
Trip blank (79363-006) had a 1, 1-dichloroethene value> DL but< RL. Equipment blank (79363-005) 
had a dibromochloromethane value > DL but < RL. The associated sample results were non-detect and 
will not be qualified. 

Surrogates 

All Analyses: All surrogate acceptance criteria were met. 

Internal Standards (ISs) 

VOC and SVOC: All internal standard acceptance criteria were met. 

HE: No internal standard required. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 

All Analyses: All MS/MSD acceptance criteria were met. 

voc 
It should be noted that the sample used for the MS/MSD analysis was of similar matrix from another 
SNL SDG. No data will be qualified as a result. 

svoc 
It should be noted that only 500ml of sample (DF=2X) was used for the MS/MSD. No data will be 
qualified as a result. 

Laboratory Control Samples (LCS/LCSD) Analysis 

All Analyses: All LCS acceptance criteria were met. No LCSD was analyzed. The MS/MSD is used to assess the 
precision for the batch. No data will be qualified as a result. 

voc 
It should be noted that no compound was associated with internal standard 3 (1,4-dichlorobenzene-d4). N 
data will be qualified as a result. 



svoc 
It should be noted that no compound was associated with internal standard 6 (perylene-dl2). No data will 
be qualified as a result. 

Detection Limits/Dilutions 

All detection limits were properly reported. No samples were diluted 

Confirmation Analyses 

VOC and SVOC: No confinnation analyses required. 

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

OtherQC 

VOC: Two trip blanks and an equipment blank were submitted on the ARCOC included in this package. No field 
duplicate was included on the ARCOC. 

SVOC: No field duplicates, field blanks or equipment blanks were submitted on the ARCOC. 

HE: An equipment blank was submitted on the ARCOC included in this package. No field duplicate or field blank 
was included on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



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

Memorandum-Revised 

DATE: 07/15/03 

TO: File 

FROM: Linda Thai 

SUBJECT: Inorganic Data Review and Validation - SNL 
DSS Assess GWM 
ARCOC No. 606256, 606258 and 606260 
GEL SDG No. 79363 
Project/Task No. 7222.01.09 

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

Summary 

The samples were prepared and analyzed with accepted procedures and specified methods- SW-846 6020 (metals 
-ICP-MS), SW-846 9056 (anions), EPA 353.1 (NPN), SW-846 7196A (hexavalent chromium) and SW-846 
7470A (mercury-CV AA). Problems were identified with the data package that resulted in the qualification of data. 

ICP-MS- metals 
Cd was detected in the MB at a value> DL but< RL. Sample 79363-008, -009 and -0 I 0 were all detects 
with values< 5X the MB value and will be qualified "J, B". 
Se was detected in the CCB at a value> DL but< RL. Sample 79363-009 was detect, with a value < 5X 
the blank value and will be qualified "J, B3". 
Cd, Cr and Pb were detected in the EB at values> DL but< RL. Sample 79363-009 was detect, with 
values < 5X the EB values and will be qualified "J, B2". 

Hexavalent Chromium 
The sample was received and analyzed after its method specified hold time had expired but within 2X its 
method specified hold time. The sample result was detect and will be qualified "J, HT". 
It should be noted that the ratio between the chromium and hexavalent chromium is incorrect. The 
hexavalent chromium value should b.e < chromium value. It is not possible to determine from the data 
presented in the package if interference was biasing the hexavalent chromium high. The hexavalent 
chromium result is already qualified "J" due to a hold time infringement and will be further qualified "N" 
(presumptive evidence of the presence of hexavalent chromium). The chromium result is already qualified 
"J, B2" due to chromium present in the EB. It will not be further qualified. 

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

Holding Times/Preservation 

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



All the original C of A's issued for samples on COC 606256 and 606258 have incorrect sample ID #'s. 
Revised C of A's have been issued and are included with the package. 

Calibration 

All Analyses: The initial and continuing calibration data met QC acceptance criteria. 

Blanks 

All Analyses: All blank acceptance criteria were met except as noted above in the summary section and as follows: 

ICP-MS- metals 
Se was detected in the CCB at a value> DL but< RL. Sample 79363-008 and -010 were non-detect and 
will not be qualified. 
Na was detected in MB at a value > DL but < RL and in the CCB's at negative values with absolute values 
> DL but <RL. Sample 79363-011 and -012 were detects with values> 5X the MB value and> 5X DL 
and will not be qualified. 

NPN Batch # 249861 
The ICB had a value at the DL. The associated sample result was> 5X ICB value and will not be 
qualified. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analyses 

All Analyses: The LCS met QC acceptance criteria. 

Matrix Spike (MS) Analysis 

All Analyses: The MS met all QC acceptance criteria. 

NPN (Batch# 249861) and Anions 
It should be noted that the samples used for the MS analysis was of similar matrix from another SNL 
SDG. No data will be qualified. 

Replicate Analysis 

All Analyses: The replicate analysis met QC acceptance criteria. 

NPN (Batch # 249861) and Anions 
It should be noted that the sample used for the replicate analysis was of similar matrix from another 
SNL SDG. No data will be qualified. 

ICP Interference Check Sample (ICS) 

ICP-MS: The ICS met QC acceptance criteria. It should be noted that the ICS-AB was not run at the end of the 
sequence. No data will be qualified as a result. 

All other analyses: No ICS required. 

ICP Serial Dilution 

ICP-MS: The serial dilution met QC acceptance criteria. 

All other analyses: No serial dilution required. 



Detection Limits/Dilutions 

All Analyses: All detection limits were properly reported. The samples were not diluted with the following 
exceptions: 

ICP-MS 
Sample 79363-012 was diluted 1 OX for Ca and Na analysis due to high concentrations of these analytes 
present in the sample. 

Anions 
Sample 79363-014 was diluted SOX for chloride and sulfate due to high concentrations ofthese analytes 
present in the sample. 

Other QC 

All Metals: An equipment blank was submitted on the ARCOC. No field dup or field blank was 
submitted. 

Other Analyses: No field blank, equipment blank or field duplicate was submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified that affect data quality. 



AQA Nonconformance 
NCR No.07-15-03aLT 

Report 
Pg 1 of..1 

SECTION 1 

Document Title: OV report SNL COC 605256, -58, -60 Project or Program: SNL Data Validation 

Originator 1 Date: Linda Thai 07-15-03 Contract No.: 3719 

DESCRIPTION OF NONCONFORMANCE 

Requirement: The client requested that the equipment blank qualifier for Cr, Cd and Pb on sample 
79363-008 be removed from the memorandum and sample finding summary. 

Condition Found: Cr, Cd and Pb were qualified due to equipment blank contamination when in 
actual fact the equipment blank did not apply to this particular sample. 

Assigned to: Linda Thai Response Due Q7 -15-Q3 

SECTION2 

DISPOSITION: Accept-As-Is __ Administrative Action _X_ 

Justification: At the time of validation, no chart was supplied for this package and it was assumed 
that the EB on COC 606260 applied to both COC 606256 and 606258. When a chart was 
requested it was discovered that this package, which was for DSS Assess GWM, was on a chart 
for Canyons Assessment 

Instructions: A revised memorandum and Sample Finding Summary were issued with the Cr, Cd 
and Pb equipment blank qualification removed from sample 79363-008. 

{{ /~ 
Responsible Employee Corrective Action Due Date 7-15-03 

SECTION3 

VERIFICATION AND CLOSURE: Disposition Completed As Directed _X_ Other (Specify) 

Originator or QA Coordinator (Signature/Date) 



CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 1 

Batch No. .11M· SMOUse ARICOC I 606693 
Dept. No./Mall !stop: 6133/MS 1089 Date Samples Shipped: lflt. £,/o 3 ProjecVTask No. 7222 .01.09 0 Waste Characterization 
Project!Task Manager: Sue Collins Carrier/Waybill No. ")_ <;P:?-4 SMO Authorization: / .... -Send preliminary/copy report to: 
Project Name: DSSGW Lab Contact: Edie KenU803-556-8171 Contract#: PO ~1~71 

,..._,J 
Record Center Code: ER Lab Destination: GEL 

Sf& &l(~ o;··J..t/ 
fD Released by COC No.: 

Logbook Ref. No.: ER089 SMO Contact/Phone: Pam PuissanU505-284-3185 G Validation Required 
Service Order No. CF 022.03 Send Report to SMO: Lorraine Herrera/505-284-3199 Bill To:Sandia National labs (Accounts Payable) 
Location Tech Area P.O. Box 5800 MS 0154 

Building Room Reference LOV(available at SMO) Albuquerque, NM 67165-0154 
ER Sample ID or Pump IER Site Date!Time(hr) Sample Container Preserv- Collection Sample Parameter & Method Lab Sample 

I Samole No.-Fraction Samole Location Detail Deoth.(ft) No. Collected Matrix Type Volume alive Method Type Requested ID 

/ ~· 063014-001 CTF-MW2 120 154 08/25/03 084 7 GW G 3x40ml 4C G SA voc (8260) 

./ "' 063014-008 CTF-MW2 120 154 08/25/03 0849 GW p 500ml HN03 G SA RCRA Metals (6020) 

' 063014-010 CTF-MW2 120 154 08/25103 0850 FGW p 500ml HN03 G SA Major Cations (6020) Filtered 
r 

063014-013 CTF-MW2 120 154 08/25/03 0851 GW p ~~:;-
~~ 4C G SA Major Anions (SW846/9056) 

I .,. 063014-015 CTF·MW2 120 154 08/25/03 0852 GW AG 4x1L 4C G SA High Explosives (8330) 

• I/ 063014-016 CTF-MW2 120 154 08/25/03 0853 GW p 250m I H2S04 G SA NPN (SW846/9056) 

/ \ 063015-001 DSS-TB3 NA NA 08/25103 0847 DIW G 3x40ml HCL G TB voc (8260) 

RMMA 0 Yes GNo Ref. No. Sample Tracking • ;;o Use Speclallnstructlons/QC Requirements Abnormal 
Sample Disposal 0 Return to Cllenl 0 Disposal by lab Date Entered(mmldd/yy) tJ1, j_7}/J3 EDO G Yes 0 No Conditions on 
Turnaround Time 07 Day 015 Day G 30 Day Entered by: RIL Level D Package G Yes 0 No Receipt 
Return Samples By: 0 Negotiated TAT QC lnlts. . "T7T(' •send report to: 

Name r ,Si.Qn!!,tyj:e f?. lnit Company/Organization/Phone/Cellular Tim Jackson/Org 6133/MS 1087£50~·284·2~47 

Sample Alfred Santillanes ~ V~.A:; ~~ ~eston/6134/844-5130/228-071 0 Lab Use 
Team John Boyd v It-, l U't-- »'-' S&W/6134/284-3307/228·9231 

Members ~-tyneh NIIIR,il34~0'1~1!58 i"699 d- Major Cations/Ca,Mg,K,Na(filtered In field w/.45 micron filter) 

Major Anions/Br,CI,FI,S04 

I\ 
" rt " 

, *PieiSe list as separate report. 
1.Rellnquished by 1\ ~{"'f""<..~ ':K .A/¥.., __ Or!V ( '5•.{ Date ¥(ifi1()5Time J _")/~ 4.Relinguished by_ Org. Date Time 
1. Received by --:£ •<;/'h·O Org. b.t? $ Date 'f/Ji/P~ Time J Jtr/ 4. Received by Org. Date Time 
2.Rellnqulshed by w Y/ _c 1'1-·10 Org. G·tJ:J Date l/.!.1.·/()J Time t;ar.J 5.Rellnqulshed by Org. Date Time 
2. Received by ~ Org. Date Time 5. Received b_y Org. Date Time 
3.Reli11Cj_uished by Org. Date Time G.Rellng_ulshed by Or g. Date Time 
3. Received by Org. Date Time 6. Received by Org. Date Time 
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j ~ 
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I 
'? ; 1! AJIQC t ; 

! 
acceptance 

~ :1 
criteria ware .... 
rrd. Nodata 

wiRbe I 

Sample 10 
::1: qualified. 

063014-001 CTF-MW2 8.69U,B,B2 
063014-008 CTF-MW2 J,B,B2,83 J,B I 

06301+010 CTF·MW2 J 

J 

I 

./L ·.J'g.L ... #-
y 

Mr. David Sch-nt 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 

.- Phone: 505-299-5201 

-

Fax: 505-299-6744 . 

Email: minteer@aol.com 

Memorandum 

DATE: October 8, 2003 

TO: File 

FROM: David Schwent 

SUBJECT: Inorganic Data Review and Validation- SNL 
DSS Assess GWM; ARCOC #606693 
GEL SDG #86926; Project/Task No. 7222.01.09 

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

Summary 

All samples were prepared and analyzed with approved procedures using methods EPA6020 ICP-MS, 
EPA 7470A CV AA, EPA9056 anions, and EP A353.1 nitrate/nitrite. Problems were identified with the data 
package that result in the qualification of data. 

1. ICP-MS Analysis: In the method blank (MB) and the equipment blank (EB) (Sample 86973-006 
from COC 606695), selenium (Se) was detected at concentrations less than(<) the reporting limit 
(RL) and in the initial calibration blank (ICB) and continuing calibration blank (CCB), Se was 
detected at negative concentrations with absolute values greater than (>) the detection limit (DL) 
but < the RL. The associated Se result of Sample 86926-002 was a detect <SX the MB 
concentration, <SX the EB concentration, and <SX the DL and will be qualified "J,B,B2,B3". 

2. ICP-MS Analysis: In the MB, chromium (Cr) was detected at a concentration< the RL. The 
associated Cr result of Sample 86926-002 was a detect <5X the MB concentration and will be 
qualified "J,B". 

3. ICP-MS Analysis: For magnesium (Mg). the serial dilution (SD) relative percent difference (RPD) 
(20.3) was> I 00/o. The associated Mg result of Sample 86926-003 was a detect >SOX the RL and 
will be qualified "J". 

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

All Analyses: All samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

All Analyses: All initial and continuing calibration QC acceptance criteria were met. 



-

-

ICP-MS Analysis: No target analytes were detected in the blanks, except as noted above in the summary 
section and the following. In the EB, arsenic (As) and barium (Ba) were detected at a concentration< the 
RL. However, the associated As and Ba results of Sample 86926-002 were detects >5X the associated EB 
concentration and will not be qualified. In tbe MB, sodium (Na) was detected at a concentration< the RL 
and in the ICB and CCB, Na was detected at negative concentrations with absolute values > the DL but < 
the RL. However, the associated Na result of Sample -003 was a detect >5X the MB concentration and 
>5X the DL and will not be qualified. 

All Other Analyses: No target analytes were detected in the blanks. 

Matrix Spik#Matrix Spike Duplicate (MS!MS])l 

All Analyses: All MS (PS) QC acceptance criteria were met. No MSD analyses were performed. The 
replicate analyses were used as measures of laboratory precision. No sample data will be qualified as a 
result. It should be noted that the MS (PS) analyses for the CV AA, anions, and nitrate/nitrite analyses were 
performed on QC samples from other SNL SDGs (86973, 86890 and 86890, respectively) of similar matrix. 
No sample data will be qualified as a result. 

Laboratory Control Sample/Laboratory Control SaJDple Duplicate (LCSILCSDl 

All Analyses: All LCS QC acceptance criteria were met. No LCSD analyses were performed. No sample 
data will be qualified as a result. 

Replicates 

All Analyses: All replicate QC acceptance criteria were met It should be noted that the replicate analyses 
for the CV AA, anions, and nitrate/nitrite analyses were performed on QC samples from other SNL SDGs 
(86973, 86890 and 86890, respectively) of similar matrix. No sample data will be qualified as a result. 

ICP Interference Check Sample QCS) 

lCP-MS Analysis: All ICS AB QC acceptance criteria were met. 

AU Other Analyses: No IC~ was required for these methods. 

ICP Serial Dilution 

ICP-MS Analysis: All serial dilution QC acceptance criteria were met, except as noted above in the 
summary section. 

All Other Analyses: No serial dilution was required for these methods. 

Detection Limits/Dilutioos 

ICP-MS Analysis: All detection limits were properly reported. Sample 86926-003 was diluted lOX for 
calcium (Ca) and Mg due to high concentrations of the target analytes. No other samples required 
dilution. 

I. C. (Anions) Analysis: All detection limits were properly reported. Sample 86926-004 was diluted lOX 
for sulfate and 1 OOX for chloride due to high concentrations of the target analytes. No other samples 
required dilution. 

All Other Analyses: All detection limits were properly reported. No samples required dilution. 



OtberQC 

.-. All Analyses: No field duplicates (FDs) or field blanks (FBs) were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

-

-
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Analytical Quality Associates, Inc. 

Date: 

To: 

From: 

Subject: 

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

Memorandum 

October 7, 2003 

File 

David Schwent 

Organic Data Review and Validation- SNL 
DSS Assess GWM; ARCOC #606693 
GEL SDG #86926; Projectlfask No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Tills validation was performed according to SNL/NM ER Project AOP OQ-03. 

Summary 

All samples were prepared and analyzed with approved procedures using methods EPA8260B VOCs and 
EPA8330 HEs. Problems were identified with the data package that result in the qualification of data. 

I. VOC Analysis: In the trip blank (TB) (Sample 86926-007) and in the equipment blank (EB) 
(Sample 86973-003 from COC 606695), acetone was detected at concentrations greater than(>) the 
reporting limit (RL ). The associated acetone result of Sample 86926-00 l was a detect less than ( <) 
1 OX the TB concentration and <I OX the EB concentration and will be qualified "8.69U,B,B2"at the 
reported value (8.69 J.i.WL). 

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

Holding Times.IPRservation 

All Analyses: All samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

VOC Analysis: All initial and continuing calibration QC acceptance criteria were met, except the following. 
For vinyl acetate, the continuing calibration verification (CCV) percent difference (%D) (36.99%) was 
>20% but <40%. However, the associated vinyl acetate results of Samples 86926-001 and -007 were non
detects (NOs) and wilJ not be qualified. For acetone, the CCV %D (22.36%) was > 20% but <40%. 
However, the o/oD was above the QC acceptance limit by <3% and, based on professional judgment, no 
sample data will be qualified as a result. 

HE Analysis: All initial and continuing calibration QC acceptance criteria were met. 

·----------------
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VOC Analysis: No target analytes were detected in the blanks, except as noted above in the summary 
section. 

HE Analysis: No target analytes were detected in the blanks, except the following. In the EB (Sample 
86973-011 from COC 606695), 4-amino-2,6-dinitrotoluene was detected at a concentration> the RL. 
However, the associated 4-amino-2,6-dinitrotoluene result of Sample 86926-005 was aND and wiiJ not be 
qualified. 

All Analyses: All surrogate recovery and retention time QC acceptance criteria were met. 

Internal standanls aSs> 
VOC Analysis: AU IS area and RT QC acceptance criteria were met. 

HE Analysis: No IS analysis was required for this method. 

Matrix Spikr/Matrix Spike Duptiglte (MSIMSD) 

All Analyses: All MS/MSD (PSIPSD) QC acceptance criteria were met. 

Laboratory Control Sample <LCS) 

All Analyses: No LCSD analyses were performed. The MSD (PSD) analyses were used as measures of 
laboratory precision. No sample data will be qualified as a result. 

VOC Analysis: AD LCS QC acceptance criteria were met, except the following. For vinyl acetate, the LCS 
percent recovery (o/oR) (137%) was> QC acceptance criteria (67-136%). However, the associated vinyl 
acetate result of Sample 86926-001 and -007 were NOs and will not be qualified. 

HE Analysis: All LCS QC acceptance criteria were met. 

Detection Limits/Dilutions 

All Analyses: All detection limits were reported correctly. No samples required dilution. 

Target Compound Identification/Confirmation 

VOC Analysis: No confirmation analysis was required for this method. 

HE Analysis: Ali confirmation QC acceptance criteria were met. 

OtherQC 

All Analyses: No field duplicates (FDs) or field blanks (FBs) were submitted on the ARCOC. 

No other specific issues were identified which affect data quaJity. 



) 
Data Validatro~ Summary 

) 

Site/Project:~Os-s· lt:X>e:>S' C-"'""M. ProjectJTask #: 7).1'<- o/.or 
ARICOC #: a 6Z, b 'i' 'S 
Laboratory: C-£L 
SDG#: g~"~~tf.f227~,------------~= 

QC Element Organics 

Pesticide/ voc svoc 
PCB 

I. Holding Times/Preservation if \ 1\ 

2. Calibrations 7 \ \ 
3. Method Blanks g,t,9JJ,~~ \ \ 
4. MS/MSD v \ \ 
5. Laboratory Control Samples / \rvA .. \f'IA 
6. Replicates \ \ 
7. Surrogates / \ \ 
8. Internal Standards l \ \ 
9. TCL Compound Identification 1 INA) \ \ 
I 0. ICP Interference Check Sample \ \ 
11. ICP Serial Dilution \ \ 
12. Carrier/Chemical Tracer \ \ Recoveries 

13. Other QC 4<.,J'/r1"4h~ 4!¥' tv it \ \ 
~----·~ --

J = Estimated Check(-/) = Acceptable 
U = Not Detected 

# ofSamples: 7 Matrix: .--'M~7'"A...:..!_ ________ _ 
Laboratory Sample IDs: ru« .- ool MY(,.. - CO( 

Analysis 

Inorganics 

HPLC GFAN CVAA RAD ~ 
(HE) 

ICP/AES AA (Hg) 
CN !r/. -.-~ 

/ ./ 1\ ~ 1\ \ \/ 
V' \ \ \ 

'T;~tJJ,tfl \ \ \ 
v \ \ \ 

'\( 
./ \wr... \NA \ tJA 
/ \ t v \ \ JV 

/ \ \ \ 
\ \ ~ ... 

\ \ \ 
/ \ \ l 
::r \ \ \ 

\ \ l 
v Pr:t \ _}}A- \ 

...NA-

UJ = 'Not Detected, Estimated 
R = Unusable 

Shaded Cells = Not Applicable (also "NA") 
NP = Not Provided 

Other:---------- ReviewedBy: ~a:v;/xJdwed= Date: /o- 7 ·-z:) J 

B-12 



'~'""r 

) ) ) 

Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project: jtvl,...( D5S M';497 &>r~fl' ARICOC #: _ip(,(f3 # ofSamples: 1"'2.. Matrix:_w_..h_..-t __ _____,.-...,.-----

Laboratory:{r€L SDG#: f~9.J,C LaboratorySamplelDs: fC.1J-C-oD/ a.~ -en:>? (r~) 
Methods: BA g2 ~l$ Batch #s: 2 ? 'f" 3 ' 

Callb. Call b. CCV rr:&~ T RSD/ Field 
IS CAS# Name c Min. Intercept RF Rz %0 Method LCS LCSD LCS MS MSD MS 

Dup. 
L RF <20%/ Blks RPD RPD RPD Jlanks 

>,05 20% nJ-
0.99 <;>::>~ 

I 71-55-6 I I !·trichloroethane It/ 0.10 .A ,;s / L ,.. "''A AlA l __ 1. -" N ;-.. / 
2 79-34-5 I I 2 2-tetrach1oroethane ,/ 0.30 
2 79-00-5 I I 2-trichloroethanc v 0.10 
I 75-34-3 1 1-dlchloroetbane ./ 0.10 
I 75-35-4 1 1-dlcbloroetbene V' 0.20 
I 107·06·2 1.2-dlchloroedwte J/ 0.10 
I 1.2-dlcllloroetbeoe~ ,; 0.01 
I 78-87-5 1,%-dlchloronroDIDe ./ 0.01 ~ J \ 

I 78-93-3 l·butlnone (MEK) (JOlblk) v 0.01 -It \J \. It I, I,- ' ~ ~ .... 
I 110-75-8 2-chloroethyl vinyl ether ... ,. 0 

2 591-78-6 2·hcxanone cMBK) L 0.01 !1/_foi, J J. J .J v A..l1 11 ... / ..; ·./ 1\/1'1. ,/ 

2 108-10-1 4-mothyl-2-pcnt&none (MIBK) v 0.10 J.... J, ....... 
I 67-64-1 acetoot(l Oxblk) 110.01 1/' Q.J,l,L ..,.~ 

I 71-43·2 benzene 0.50 NA J ./. 
1 75-27-4 bromodichloromethane v 0.20 
3 75-25-2 bromoform 0.10 
I 74-83·9 bromomethane ../ 0.10 
I 75-15.0 carbon disulfide v 0.10 
1 56-23·5 carbo11 tetracblorlde l 0.10 
2 108-90·7 cblorobeazeae / 0.50 
1 ".00·3 chloroethano ./0.01 
I 67-66-3 chloroform 0.20 
I 74-87-3 chloromethane /0.10 
I 10061-0l·S cis·l 3-dichloropropene v' 0.20 
2 124-48·1 dibromochloromethane t/ 0.10 
2 100-41-4 othvlbenzene .! 0.10 ..J/ 
I 75.09-2 methylene chloride (I Oxblk) ./ O.Ql v 
2 100-42-S styrene /0.30 "· A 
2 127·18-4 tetnu:bloroethene v 0.20 
2 108-88-3 toluene( I Oxblk) v 0.40 
2 10061.02-6 trans- I 3-dichloroorooene II 0.10 
I 79.01-6 trlcbloroetbeue t/ 0.30 
I 75.01·4 vJnyJ dllorlde v 0.10 
2 1330-20·7 xylenes(total) ,/' 0.30 ,) ~ 

oJ...«-'1 l/; ,,....,, a.a.h/L ,/ V' !~l..44 ~ 
1~,~-l. C-Js·I/1~Jict.J.,·.; 9~Ukv" "1 r.J(>... \ JJ .J ., t./ ' lJ ' \ ·~ 

Notes: Shaded rows are RCRA compounds. Comments: .,f ~13 iA ".{,.,JJ 1~, ~ (~ 
I)•" ().. cJ.~~e.-....4 c..oc ( 6o«Fi§), 
tw+ 4/'f/;rJ~ -/-p f~ ::s~ 

ReviewedBy: ~~) ...J?~ 
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Date: /o- 7-o:f 



) ) ) 

Volatile Organics Page2 of2 
ARICOC #: {:,oC.. C., 9 ~ Batch #s: 2 7/f 0 J t:; Site/Project:----------

Laboratory: SDG #: --------------- #of Samples:-------- Matrix: -----------------

Sample 

~ 
~ 

SMC I: Bromofluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-d8 

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

SMC 1 SMC2 SMC3 
IS 1 IS 1 IS 2 
area RT area 

-----1::----. A/ 
----~ /~ I ......_ 

~ /)_ --
~ 

----- !--.._ 

IS I: Fluorobenzene Comments: 
IS 2: Chlorobenzene-d5 
IS 3: 1,4-Dichlorobenzene-d4 

B-19 

-

IS2 IS 3 IS3 
RT area RT 

---1--- ...... 

1-----..... 
~--
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Site/Project:SM./bJ /)SS?.SS ?..Ntv\ 
Laboratory: __,_.(r~6-.::..L=-------
Methods: ePA 'b? -~ o 

ARICOC #: b O{)q? 
SDG #: '90qrf/R 

#of Samples:_.!_( ----- Matrix: f-J~ 
Curve 

CAS# NAME I Intercept Rz 

.99 
2691-41-0 HMX v / ,J 
121-82-4 RDX lv' 
99-35-4 I ,3,5· Trinitrobenzene lv' 
99-65-0 I ,3-dinitrobenzene lv 
98-95-3 Nitrobenzene IV 
479-45-8 Tetryl lv 
118-96-7 2,4,6-trinitrotoluene / 
35572-78-2 2-amino-4,6-dinitrotoluene ./ 
19406-51-0 4-amino-2,6-dinitrotoluene lv 
121·14-2 2,4-dinitrotoluene I/ 
606-20-2 2,6-dinitrotoluene lv 
88-72·2 2-nitrotoluene IV 

99-99-0 4-nitrotoluene v 
99-08-1 3-nitrotoluene v \V I 
78-11-5 PETN .___ 

Sample SMC %REC SMC RT Sample 

111- ~ Ll 
.Wl f '"""> 

Confirmation 

Sample CAS# RPD>25% Sample --~ .4/ .... AI II 
leJUrl '}, 

) ) 

High Explosives (SW 846 Method 8330) 

CCV Method 
%0 Blanks 
20% u 

I / 
f 

\II \Y 

----

SMC %REC 

CAS# 

_ _,. 

"':;7 

LCS 

1./ 

\ 

SMCRT 

Laboratory Sample IDs: ...... ~.._b--'-'/J£._-_06--'->" ____________ _ 

Batch#s: 27 31S~ 

LCSD 

Pv'f\ 

•V 

LCS MS Field. Equip. Field 
I RPD MS MSD RPD Dup. Blanks Blanks 

20% I 20% !\PO t.wt. u u 
/V'A ./ v ./ NA j M 

I 
.., I 

0. I j )f" I 
I 

v I/ \I/ \} u \1 • I 

Comments: A{ E' rg ;,._..-~/' /" ~fl.--.. fl~lu-,..._ 
0"' "" "'-cK.._- (_ oc( {,o"-£ '1>) 

l+pj?).,. ~~ J-,. ~4. ( ~ . . 

RPD> 25% 

Solldt-to-aqueous conversion: - /J · /' 0 J 1-
mg I kg"" J.18 I g:[(J.Ig I g) x (sample mass (g) I sample vol. (ml)) x ( 1000 ml/1 liter)]/ Dilution Factor a ).lg /I Reviewed By: ~~~- _ Date:/(.)- 7-o J 
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Inorganic Metals 

Site/Project:~/tJSS A,$£.e.:;;s b~tV>'\.ARICOC #: (,oC,.CQ ~ Laboratory Sample IDs: i (._fj;l .(. ·~ D..nJ - ~.-::.3 
Laboratory: ~ SDG #: g ?' J..C 
Methods: E,:.}'f 6e;).o Crc. ,.._ ""sJ ; 7~7?>J'l ( CvAii) 

# of Samples: 2.. Matri:: W ~ Batch #s: "?. 7' 3 c('?7 1. '2 "') 'f 0 n_ 
> 

CAS #I , QC Element 

Analyte I I I Serial Field 
TAL ICV CCV ICB CCB Metbod LCS LCSD LCSD MS MSD MSD Rep. ICS Dllu- Dup. Equip. I Field 

J.J.JJ,J_(. M,~;,-IL N.IJ.-J't. RPD RPD RPD AB tlon RPD ~~ue Blanla 

7429-90-S AJ v 

7440-39-J Ba v / / ./ v' / v fo/<t A/ 'I ./ /l4l #A / / / fvflt 0, {)00) q AlA 
7440-41-7 Be h-. 

7440-43-9 Cd V / ,/ o/' / / ./ /V4 NA / N4 Ad\ V ./ v f/A ../ 1£!. 
7440· 70-2 ca v-- I I I 1 J I I I .l I I I 1 I L J 
7440-47-JCr v .L J/ .~ L O.~S'ol J, ,/, .;, ~ J, J.. Jr L l J, .. u.-
7440-48-4 Co 
7440-S0-8 Cu 
7439-89-6 Fe 
7439-95-4 Ms liZ I / I / I ..........- I :7 I v I ..c I M I ..01 I v I JV-1 I AA I ;;a &....-' I a;:).? I /vi§ I 17 I tVA 
7439-96-S Mn 

;~::~~~ I t:l t I "" 7440-22-Hcl 
7440-23·5 Na [, 
7440-62-2 v 
7440-66-6 Zn 

7 439-92-1 Pb 
7782-49-2 Se 
7440-38-l As 
7440-36-0 Sb 

:::::::.I v·l L I 7 I ~1 ~ I v I"" I M INA I c/ I N• I N• I L 1·~4 1~ I@ I ,z INA 
CyanideCN 

Notes: Shaded rows arc RCRA metals. Sollds·lll·aqueous conversion: mg/ kg= liS I g: [(118 I g) x (sample mass (g) I sample vol. (ml}) x (I 000 ml/1 liter)) I Dilution Factor = 118 /I 

Comments: ,... _/. / /1./.YIA ,L __ /.A.~ .h~ ~ ,!p.A.. C.l:>? (8'G'77.?) c.¥s,"-t.'/uir &c ~ ......... {-'PI'" c_VTf"1 ~ ZJ ,._.-., ~ /) 

ReviewedBy:~J~~ 
~. 

Date: /o- J'-zg 
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) 
General cnlmlstry ) 

Site/Project: 9--L/ OS> i:\.f;;~ s.o;. <:;.-.. AR/COC #: ~'~C(,{p.:....r:.=->-'(--''$::..__ _____ _ 

Laboratory: [rf.L SDG #: .--J8~~:....9L-:.'2..=-:..<. ______ _ 
/ \ --:$,::5~ ./ 

Methods: ff'1 fo5~oo /aYI,-y.,..S ).:(fl~IMfn'-); 

#of Samples: L.. Matrix: ----L~=-4=1------------

CAS# Analyte T Metbod 
A ICV CCV lCD CCB LCS LCSD LCSD 

L Blanks RPD 

">l!c>•.S 

1 / 1 'J'1' S1-4 1·"1 t:n .... ~ 1-:; l 1 
./ f\/Pr 1\A 

1~ '18"(-J.JI-1 fi-~ L 1 ('(tu~ -?'i- t s~l:i_ I..J 
li"~n-o:.. t;. CJ..14·• lv 

Nsr/1 nt:--.. c( 
I'-" v v .... v v v o./' 

1--
Y\ f /-ricy J; ·~,.v 

Laboratory Sample IDs: g(. f J.." ·- 0~ Y Q ""- J' - oe f. 

Batch #s: 2 7JC: ?5 / "2-?'{S'D 
I 

QC Element 

MSD Rep. ICS Serial 
MS MSD Dllu-

RPD RPD AD lion 

[ 1 tVA YA .All:\ ""A 

J 
I 

w v v 1!1 

\V 

Field 
Equip. Dup. 

RPD 
Blanks 

.NA tVA 

......... v 

Field 
Blanks 

NA 

I 

\1/ 

Comments: tJ2 C So:»?~ h.,_ ~~~ ~ JV"'.J/~ ~ ~ 

D;: .5p'~; (().,- ~rr~, 
~ S,.VL.- 5.P6- ~'~'lb 

ReviewedBy: A~~ Date:/0-:?-o$ 

B-16 



} ) ) 
Contract Verification Review (CVR) 

Project l.e4dcr _Co_ll_ins ________ _ Project Name DSS Assess GWM Case No. 722_01.09 

IIR/COC No. _6_06....;..;;.;69...;,3 ______ _ Analytical Lab GEL 
--~-------------------------

SDG No. 86926 
-~~-----------------

In tne tab~ below, mark any informction that is missing or incorrect and give an explanation. 

-·- . .. ·L_-·- :..._ __.,- ·- ~·· .. -· - ·-- ·------ -··- -- --· ··-~· ... ---~·· 
Line Com~lete? Resolved? i 

No. Item Yes No If no,e~in Ye.s No I 

1.1 All itetns on COC cofl!ll.lete - data entry clerk initialed and dated X I 
1.2 Container type(s) correct for analyses requested X I 

1.3 Sample volume adequate for # and types of analyses requested X 
1.4 Preserllative correct for analyses requested X VOC sample 063014-001 received unprcserved but 

analyzed within 7 days 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided and SNL sample number(s) cross referenced and X 

CON'eC't 

1.7 Date scmples received X 
1.8 Condition upon receipt informatiotl provided 

-
X 

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

-·- ····-·r··--· --· -·-· -~--

Line Complete? Resolved? 
No. Item Yes No If no, c.>qllain Yes No . 

2.1 Data reviewed, signcrture X 
2.2 Method refercnu number(s) complete and correct X 
2.3 Qc: analysis and acceptance limits provided (MB. LCS, Replicate) X 
2.4 Matrix spike/matrix spikE dupNcate data provided (if requested) X 
2.5 Detection limits provided; PQl. and MDL (or IDL). MDA and L.: X I 
2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in appropriate units and usinq correct siqnificant fiqures X 
2.9 Radiochemistry analysis unc:crtainty (2 sigma error) and tracer recovery (if N/A 

capplicable) reported i 
2.10 Narrative provided X I 
2.11 TAT met X I 
2.12 Hold times met X l 
2.13 Contractual qualifiers provided X I 
2.14 All requested result and TIC (if requested) data provided X 1 

ARCOC: 606693 



) ) ) 
Contract Verification Review (Continued) 

--- ~ --- -----. -----------

Item Yes No If no, Sample II> No./FI"GCtion(s) and Analysis I 
I 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-specific: X 
requirements? Inorgcanic:s and metals reported as ppm (mg/liter or mg/Kg)? Tritium reported 
in picoc:urles per liter with percent moisture for soil samples? Units consistent between QC 
samples and sample data ' ' 

3.2 Quantitation li111it met for all samples X 

3.3 Ac:c:uracy X VOC LCS high for vinyl acetate i 

a) Laboratory control SC111111_1es aecuraey reported and met for all samples i 

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

technique 

c) Matrix spike recovery data reported and met X I 

3.4 Precision X 
I a) Replicate sample precision reported end met tor all inorganic and radiochemistry samples 

b) MatriX spike duplicate RP[) data reported and met for all organic samples X I 

3.~ Blank data X Chromium and Selenium detected in Metals method blank; 
a) Method or reagent blank data reported and met for ail samples Sodium detected in Major Cations method blank 

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

3.6 Contractual qualifiers provided: •J•- estimated quantity; "B"-analyte found in method blank X 
above th& MDL for organic or above the PQL for inorganic; "U"- analyte undetected (results arc 
below the Mt>l., II>L, or MI>A (radiochemical)); "H"-analysis dane beyond the holding time 

3.7 Narrative addresses planc:h&t flaming for gross alpho./beto N/A 

3.8 Narrative included, correct, and complete X 

3.9 Second column confirmation data provided for methods 8330 (high explosives) and 8082 N/A 

(pestic:ides/PCBs) 

ARCOC: 606693 



) ) ) 
ContNKt Verification Review (Continued) 

4.0 Calibration and Validation Documentation 

Item Yes No Comments 

~.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial c:alibration provided X 

c) Continuing calibration provided X 

d) In'ternal St4ndard performance data provided X 

e) InstNment run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) INtrument run logs provided X 

4.3 Inorganles (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

e) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Rddioehemistry 

a) Instrument run logs provided N/A 

ARCOC: 606693 



) ) ) 

Contract VcrifiCCltion Review (Concluded) 

!S.O Problem Resolution 
Summarize the findings in the table below. List only samples/fractions for which deficiencies have bun noted. 

Sample/Fraction No. ~nalysis Problems/Comments/Resolutions 

Based on the review. this data pcci<Gge is complete. ~ No 

If no, provide: nonconformance report or correction reque.st I'IUI'IIber and dote correction request was submitted ______ _ 

Reviewed by: U ~ Date: 09/18/03 Closed by: Date: _____ _ 

ARCOC: 606693 



CONTRACT LABORATORY 
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Paae_1 of 1 

Balch No. N L~- SMOUse AR/COC 606695 I 

Dept NoJMail Stop: 6133/MS1089 Date Samples Shipped: ~ /z.:7.fa -r ProjecVTask No. 7222 .01.0~ 0 Waste Characterization 
ProjecVTask Manager: Sue Collins CarrlerM'ayblll No. ~'l'J_3 SMO Authorization: 

......., 
.!~ -Send preliminary/copy report to: 

Project Name: DSSGW Lab Contact: Edie Kent/803·556-8171 Contract#: f!Q ~1§71 ~ ~ 
Record Center Code: ER Lab Destlnaf.ion: GEL I!::! Released by COC No.: 
Logbook Ref. No.: ER 089~ SMO Contact/Phone: Pam Pulsaant/505-284·3185 )€6 ~- ·r-1'-" (;Jr~ 0 Validation Required 
Service Order No. CFO 07,8-03 Send Report to SMO: Lorraine Herrera/505-284·3199 Bill To:sandla National Labs (1\c:coUnt. Payable) 

Location Tech Area P.O. Box 5800 MS 0154 

Building Room Reference LOV(avallable at SMOi Albuquerque, NM 87185-0t 54 
ER sample ID or Pump IERSile Oate/Tlme(hr) sample ~ntamer Preserv· !Collection Sample Parameter & Method Lab Sample 

Sample No.-Fraclion Sample Location Detail Depth (ft) No. Collected Matrix Type Volume alive Method Type Requested ID 

./ l'i 063018·001 DSS-EB1 NA NA 08/22/03 0800 DIW G 3x40ml HCL G EB voc (8260) 

, 
063018-008 DSS·EB1 NA NA 08/22/03 0801 DIW p 500ml HN03 G EB RCRA Metals (6020) 

~, 063018-015 DSS-EB1 NA NA 08/22/03 0802 DIW AG 4x1L 4C G EB High Explosives (8330) 

r' " 063046-001 DSS·TB5 NA NA 08/22/03 0800 DIW G 3x40ml HCL G TB voc (8260) 

RMMA 0 Yes 0No Ref. No. Sample Tracking Smo Usj{) Special lnstruc:tlons/QC Requirements Abnormal 
Sample Disposal 0 Return lo Client 0 Disposal by lab Data Entered(mmlddl.n:) ~'~. ~ }j g. 3 EDD 0 Yes 0 No Conditions on 
Turnaround Time 07Day 015 Day 030 Day Entered by: r2Jl Level D Package 0 Yes 0 No Receipt 
Retum Samples By: 0 Negotiated TAT QCinlts. ~~ •send report to: 

Name . 1 Signature I nil Company/Organization/Phone/Cellular Tim Jackson/Org 6133/MS 10871505·284·2547 

Sample Alfred Santillanes f#Z~~t~ ·M; W&!llon/6134/844-5130/228-071 0 Lab Use 
Team John Boyd ~ S&W/6134/284·3307/228·9231 

Members Robert Lynch ""' v~-6~ ,_,_ Weston/6134/844-40131250· 7090 , 
/ 

_,.- "Please list as separate report. 
1 .Relinquished by,¥ 'Y ~_;;, . .:r ./1/ OrrK./J.J./ Dale· l}'..li'/b~ime l 05"c> 4.Relinguished Q}' Ora. Date Time 

1. Received by /"\ S.""l.:- Org, <t ri'J Date I i)L:Ho]Time /C.'),, 4. Received by Org. Date Time 
2.Rellngulshed by , ......... _, .7!'!!.. 

·~hl,tj Org. /,, "?? Dale. '31_2..:ijr~"J._ Time Itt., 5.Rellnquished by Org. Date nme 
2. Received by " - Org. Date Time 5. Received by Org. Data Time 

3.Relinqulshed by Org. Date Time 6.Relinquished by Org. Date nme 
3. Received by 

-· 
Org. Date Time 6. Received by _Qrg. ____ Date Time 



CONTRACT LABORATORY 
ntemal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 1 

Batch No. /\//If- SMOUse ARJCOC 606692 
Dept. No./Mall Stop: 6133/MS1089 -- Date Samples Shipped: i'/.&. 1/.,.$ ProjecVTask No. 7222 .01.1)9 - - 0 Wute Characterization 
Project/Tallk Manager: Sue Collins Carrier/Waybill No. .2 l. ':l ~ ~ SMO Authorization: x-r · "'-.? -Send preliminary/copy report to: 
Project Name: OSS GW Lab Contact: Edie KenVB03·556-8171 Contract#: PO 21671 ,. 'l 
Record Center Code: ER Lab Destination: GEL ,. 1\ ..-/!.. 0 Released by COC No.: 
LogbookRef.No.: ER089 SMOContacVPhone: PamPulssanV505-284-3185 SfE- &#~.e ORI-1~' 0 ValldationRequired 
Service Order No. CF 022-03 Send Report to SMO: Lorraine Herrera/505-284-3199 Bill To:Sandla National Labe (Accounts Payable) 

/ 

Location !Tech Area P.o. Box saoo MS 0154 

Building !Room 

Sample No.-Fractlon 
ER Sample ID or 

Samole Location Detail 
Pump I ER Site 

Depth (ft) I No. 

Reference LOV(avallilble a!_SMOl 
Oate7Time(nr) Preserv-

Collected alive 
Coi!ection{Sample 

Method I Tvoe 

Albuquerque, NM 87185·0154 
Parametiir&-MaU'Iod 

ReQuested 

... " 063012-001 CTF-MW1 250 116 08/27/03 0902 GW G 3x40ml HCL G SA VOC {8260) 

... ,,If 063012-008 CTF-MW1 250 116 08/27/03 0903 GW P 500ml HN03 G SA RCRA Metals (6020) 

v J" 063012-Q10 CTF-MW1 250 116 08/27/03 0904 FGW P 500ml HN03 G SA Malar Cations {6020) Filtered 

v t 063012-012 CTF-MW1 250 116 08/27/03 0905 GW P 500ml NaOH G SA Total Cyanide (9012Al 

" 063012-013 CTF-MW1 250 116 08/27/03 0906 GW P 250ml 4C G SA Major Anions (SW846/9056) 

.,.. J 063012-015 CTF-MW1 250 116 08/27/030909 GW AG 4x1L 4C G SA High Explosives (8330) 

v '1. v 063012-016 CTF-MW1 250 116 08/27/03 0910 GW P 250ml H2S04 G SA NPN (SW846/9056) 

"' •' 063013-001 DSS-TB2 _ NA NA 08/27/03 0902 DIW G 3x40ml HCL G TB VOC (8260) 

0 Yes-- S.mple T111cklng Speclallnetructlons/QC Requirements ·· -·· -- · Abnormal 

Lab Sample 
ID 

r.;:;:,:r;:.:..=:..:.:.t:::;.::=:-_;~~=:.:,:...:::.;:::.::::::.;.::-!=--::::.::.1::;,;;~~--IDate Entered(mm/dd EDD 0 Yes 0 No Conditions on 
Level D Package 0 Yes 0 No Receipt 

~~~~~~~----~-------+--------~-T~~:r~~--------~~~~~~~~~·sendn~portto: 
Name Tim Jackson/Org 6133/MS 1087/505·284-2547 

Alfred Santillanes Sample 
Team 
Members 

John Boyd ~ #If" S&W/6134/284-3307/228-9231 Major Anions/Br,CI,FI,$04 

Re"erH)IiGh .. """"" Ci~ Major Catlons/Ca,Mg,K,Na 

!.Relinquished by H..3 
1. Received bv 
2.Relinqulshed by r JCf{ 
2. Received by ~ 

3.Relinaulshed bv 
3. Received by 

::W-
~ 
- ('A.-

Org.!flr3# -bate S/~f4~Tfm87t.f!'L'3 
Org.£.-1~ } Date 1h ~ Time '"' (" ~ 
Org. {;,ll'I Date ~jt.z:;€i-flme uw 
Org, Date Time 
Org. Date Time 
Q_rg. Date Time 

FGW/ Filtered in field w/.45 micron filter 

*Piea&elfst u 11ep11rate report. 
T4.Relinquished by Org. 
14. Received by Om. 
5.Relinquished by Org. 
5. Received by Ora. 
6.Relinqulshed by Ora. 
6. Received IJy_ Org. 

2!.!! 
Date 

.!2!!! 
Dale 
Date 
Date 

.!!!!2! 
Time 
Time 
Time 
Time 
Time 

Lab Use 



Sample 1 ... dings Summary Page 1/1 

AR/COC: 606692.69 
- ~---- - ---- -· -----· ----- -----

Method/CAS Number (Analysis/Anal~ te) 

j 
~ j 

AIIQC .l!i ~ (,) 
acceptance di ! N 

i I ~ ! criteria were = 
met. Nodata :1 

i 
w ~ will be :X: 

qualified. ~ 

Sample tO 
063012-008 CTF-MW1 J,B 
063018-008 0Ss-EB1 J,B 
063018-015 0Ss-EB1 P2 

i 

! 

./L. ..;....) :g. /_ -~ 
y 

Mr. Devld Schwent 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 

· . ·- ·. Email: minteer@aol.com 

DATE: 

TO: 

FROM: 

SUBJECT: 

Memorandum 

October 3, 2003 

File 

David Schwent 

Inorganic Data Review and Validation- SNL 
DSS Assess GWM; ARCOC #606692,695 
GEL SDG #86973; Project!fask No. 7222.01.09 

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

S!JDDI80' 

All samples were prepared and analyzed with approved procedures using methods EPA6020 ICP-MS, ·. 
EPA7470A CVAA, EPA9012A total CN, EPA9056 anions, and EPA353.1 nitrate/nitrite. Problems were 
identified with the data package that result in the qualification of data. 

I. ICP-MS Analysis: In the method blank (MB), selenium (Se) was detected at a concentration less 
than{<) the reporting limit (RL). The associated Se results of Samples 86793-005 and -006 were 
detects <5X the MB concentration and wil1 be qualified "J,B". 

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

Hoklinr TimesiPreservation 

All Analyses: All samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

All Analyses: All initial and continuing calibration QC acceptance criteria were met. 

ICP-MS Analvsis: No target analytes were detected in the blanks, except as noted above in the summary 
section and the following. In the MB, chromium (Cr) was detected at a concentration <the RL. However, 
the associated Cr results of Samples 86973-005 and -006 were non-detects (NDs) and will not be qualified. 
In the MB and continuing cab"bration blank (CCB), sodium {Na) was detected at concentrations <the RL. 
However, the associated Na result of Sample -007 was a detect >5X the MB concentration and >5X the 
CCB concentration and will not be qualified. 

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



In the equipment blank (EB) (Sample-006), barium (Ba), arsenic (As), and Se were detected at 
concentrations < the reporting limit (RL ). However, the EB applies to samples of another COC ( 606693) in 
another data package. No sample data will be qualified as a result. 

All Other Analyses: No target analytes were detected in the blanks. 

Matrix Spike/Matrix Spike Duplicate {MS!MSD) 

All Analyses: All MS (PS) QC acceptance criteria were met. No MSD analyses were performed. The 
replicate analyses were used as measures of laboratory precision. No sample data will be qualified as a 
result. It should be noted that the MS (PS) analyses for the total CN and nitrat~nitrite analyses were 
performed on QC samples from other SNL SDGs (87087 and 86890, respectively) of similar matrix. No 
sample data will be qualified as a result. 

Laboratory Control Salqp)e/Laboratory Control Sample Duplicate (LCS/LCSD) 

All Analyses: All LCS QC acceptance criteria were met. No LCSD analyses were performed. No sample 
data will be qualified as a result. 

Replicates 

All Analyses: All replicate QC acceptance criteria were met. It should be noted that the replicate analyses 
for the total CN and oitrat~nitrite analyses were performed on QC samples from other SNL SDGs (87087 
and 86890, respectively) of similar matrix. No sample data will be qualified as a result. 

ICP Interfereace Check Sample UCS) 

ICP-MS Analysis: All ICS AB QC acceptance criteria were met. 

All Other Analyses: No ICS was required for these methods. 

ICP Serial Dilution 

ICP-MS Analysis: All serial dilution QC acceptance criteria were met. 

All Other Analyses: No serial dilution was required for these methods. 

Detection Limits/Dilutioa. 

ICP-MS Analysis: All detection limits were properly reported. Sample 86973-007 was diluted 5X for 
magnesium (Mg) due to high concentration of the target analyte. No other samples required dilution. 

I. C. (Anions) Analysis: All detection limits were properly reported. Sample 86973-009 was diluted 5X 
for chloride and sulfate due to high concentrations of the target analytes. No other S&mples required 
dilution. 

All Other Analyses: All detection limits were properly reported. No samples required dilution. 

OtberQC 

All Analyses: No field duplicates (FDs) or field blanks (FBs) were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 

:, . ·.· Email: minteer@aol.com 

Memorandum 

Date: October 3, 2003 

To: File 

From: David Schwent 

Subject: Organic Data Review and Validation- SNL 
DSS Assess GWM; ARCOC #606692,695 
GEL SDG #86973; Projectffask No. 7222.01.09 

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

Summacy 

All samples were prepared and analyzed with approved procedures using methods EPA8260B VOCs and 
EPA8330 HEs. Problems were identified with the data package that result in the qualification of data. 

I. HE Analysis: For batch 274145, the Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses 
were performed on a sample from another client SDG (87033) and the MS/MSD analyses failed 
due to the formation of an emulsion during the extraction process. As a result, tbe MS/MSD were 
not applied to HE sample results and no measure of laboratory precision exists for HE sample 
results ofbatch 274145. Therefore, based on professional judgment, all associated HE results of 
Sample 86973-011 will be qualified "P2". 

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

HoJding Times!Preservation 

VOC Analysis: All samples were analyzed within the prescribed holding times and properly preserved. 

HE Analysis: All samples were analyzed within the prescnbed holding times and properly preserved, 
except the following. Batch 276502 was re-extracted beyond of the method specified holding time, but 
within 2X the holding time. However, the results of this re-extraction batch were similar to the results of 
the initial extraction (batch 274713) and, based on professional judgment, no sample data will be 
qualified due to analysis beyond the holding time. 

Calibration 

VOC Analysis: All initial and continuing calibration QC acceptance criteria were met, except the following. 
For vinyl acetate, the continuing calibration verification (CCV) percent difference (%D) {36.12%) was 
greater than (>) 200/o but less than ( <) 40%. However the associated vinyl acetate results of Samples 86973-
001 thru -004 were non-detects (NDs) and will not be qualified. For acetone, the CCV %0 (21.89%) was 
>200/o but <40%. However. the %0 was above the QC acceptance limit by <2% and, based on professional 
judgment, no sample data will be qualified as a result. 



HE Analysis: All initia1 and continuing calibration QC acceptance criteria were met. 

Blanks 

VOC Analysis: No target analytes were detected in the blanks, except the following. In the equipment 
blank (EB) (Sample 86973-003), acetone was detected at a concentration> the reporting limit (RL). 
However, the EB applies to samples of another COC (606693) in another data package. No sample data 
will be qualified as a result. 

HE Analysis: No target analytes were detected in the blanks. except the following. In the EB (Sample 
86973-0 t J ), 4-amiJlo..2,6-dinitrotoluene was detected at a concentration> the RL. However, the EB applies 
to samples of another COC (606693) in another data package. No sample data will be qualified as a result. 

SllfT02!tes 

All Analyses: All surrogate recovery and retention time QC acceptance criteria were met. 

Internal Standards (ISs) 

VOC Analysis: All IS area and RT QC acceptance criteria were met. 

HE Analysis: No IS analysis was required for this method. 

Matrix Spikr!Matrix Spike Duplicate (MS/MSD) 

VOC Analysis: All PS/PSD QC acceptance criteria were met. 

HE Analysis: All MS/MSD QC acceptance criteria were met, except as noted above in the summary 
section and the following. For 4-8111in<r2,6-dinitrotoluene of batch 274713, the MS/MSD relative 
percent difference (RPD) (73o/o) was> QC acceptance criteria (33%). Due to the high RPD for 4-amino-
2,6-dinitrotoluene. the samples were re-extracted and reanalyzed in batch 276502. 

Laboratory Control Sample (LCS} 

All Analyses: All LCS QC acceptance criteria were met. No LCSD analyses were performed. The MSD 
(PSD) analyses were used as measures of laboratory precision. No sample data will be qualified as a result. 

Detection L.imiUIDilutions 

All Analyses: All detection limits were reported correctly. No samples required dilution. 

Target Comooaad Identificatioii/Confirmation 

VOC Analysis: No confirmation analysis was required for this method. 

HE Analysis: All confirmation QC acceptance criteria were met. except the following. For Sample 86973-
011, the confirmation RPD of 4-amino-2,6-dinitrotoluene (28.6%) was> 25%. However, the RPD was 
above the QC acceptance limit by <3% and, based on professional judgment, no sample data will be 
qualified as a result 

OtherQC 

All Analyses: No field duplicates (FDs) or field blanks (FBs) were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

------------····--- --· . ----



Holding Time and Preservation 
Site/Project: ~yvL I PSS /t ~S.c~s C.WM AR/COC #: ~<X..(; 92, ~ ts' Laboratory Sample IDs: 8 {, r 7.5 - eft) I IJ,Yf-1. -~ ,;t 
Laboratory: (rtf( SDG #: -'g~~-=-v_?_.:.._J _______ _ 

# of Samples· I '1. Matrix· W~"' 

Analytical Holding Time Days Holding Preservation Preservation Sample 10 Time was Comments Method Criteria Exceeded Criteria Deficiency 

/L.es...v/k 5:.-,'JA, J-".r("t;. .. l~ ' 

ft.?75- 0) 0 £/'A~~o{Hfs) 7~; VII'~ 7~5 7•t/·~ tV~ /,tv k f./f_ _.., Plt j~•t•~ltn 
P'l,".!;.'("c, -7': 

-- -

Reviewed By: R ~-X ~ Date: /t>- 3 - .:>J' 

B-13 



Site!Project:S.ul./ IJS5 A.~.scu C.wM. 

AR/COC #: be£..' 1} I c 'iS 
I 

Data Validation Summary 
Projectrrask #: 7JJ .J_ O! • oq #of Samples: })- Matrix: _£-V-..,.,_-1;,.__:_ ________ _ 

Laboratory Sample IDs: ¥ f:, 17 ~ ~ t:.C:/ .f-Jv-·c., - ca. 
Laboratory: :-=-(..G7=(_~----:-:;--------------
SDG#: gb~ .. ~ /1/(A..f 

<., 1-T .f 

Analysis 

QC Element Organics loorgaoi~ 

Pesticide/ HPLC GFAA/ CVAA RAD 

S~ voc svoc 
PCB (HE) 

ICP/AES AA (H~) 
CN 

I. Holding Times/Preservation v 1\ " 
./ 1\ \. 1\ J VI 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

s. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC ~r.-a.+-.'11-, ~t'J:) 

J = Estimated 
U = Not Detected 
UJ = Not Detected, Estimated 
R = Unusable 

\ 
\ 
\ 

·,~ \~ ~A 
\ 
\ 

\. 

1\ 
v (j~~t~,) '\! \ 

\ 
\ 
\ 

f\11\. \ 
Check(") = Acceptable 
Shaded Cells .. Not Applicable (also ''NA") 
NP = Not Provided 

Other:----------

v \ \ I 

w Jl (1 \ \ 
Pl / \ \ 
/ \riA \JV A 

"" \ \} \ ~v 

J \ \ 
\ 1\ 

\ \ 
v \ \ 
v \ \ 

\ ~ 
/ 

\ 
f.' A NA _jj_A 

Re>iewedBy:~d.2~ Date: I o - 2 - 03 

B-12 



Volatile Organics (SW 846 Method 8260) Page 1 of 2 
Site/Project: .sM-/4* .fts..s.~s .5 f..wtv\ AR/COC #: ~t::, 6 'I J.. , '? .5 #of Samples: 't Matrix:-~-___.;. ______ _ 

Laboratory: frE'- Laboratory Report#: f f:. 17? Laboratory Sample IDs: Kl:.173 ·-(;s'o I ,J.J,,.,... - ~ • .:.}=( 

Methods: ~A ~). ~o13 Batch #s: ~ 7 't).. 7 I, 

c.Jib. ClUb. CCV AA!fiL 
T RSDI Field 

IS CASt Name c Min. Intercept RF Rz %0 Method 
LCS LCSD LCS MS MSD MS Dup. Equip. Trtp 

L RF <20%/ Blka RPD RPD RPD Blank• ~Bianr, 
>.O.S 0.99 20% (-ooi) :~·) 

1 71-53-6 I 1 1-lridtloroetban v 0.10 1\. 'A / / v / f\l p. ~{)\ \) AJ A / \.f 
2 79·34-S I I 2.2-tctncbloroelhane v 0.30 
2 79-00-S J 1 ,/ 0.10 
I "·34-3 J J -clldlloroetlla ~ 0.10 
I 7s-n-4 1 J -didlloroedlene L 0.20 
1 107.()6.2 1.2~.!.- v 0.10 

15{rY:r'> 1 0 l './ 0.01 
I 78·8M J,2-4ldaloropropaae v 0.01 

J 78-93-3 2-ha*-- (MEK) 
v ~.01 \if ,I/ [(lOsblk) \ !> / lt _J' !L ·ll \ ~'' 'I I ,/ \V 

J 1J0.7S·8 2 1 vinYl ether L 
2 S91·78-6 2-hexanone (MBK) ~L 0,01 Nil. v! / / / I ~ Ill. tJPI ,/ J f\JP\ v .. / 
2 108·10·1 4-med!yl·2·pentanono 

ICMIBK) v [0.10 1 .Y ..Y.J. 
1 67-64-1 I aeetone(tOJblk) v 0.01 v 'll. gq '7• '.1?-
1 71-43·2 benzeae '-" o.so /IJ I ./ 
1 "·27-4 bromodichlOI'OIIldhane v 0.20 v 
3 7S·2-'·2 bromoform o/ 0.10 
1 74-83-9 bromomotbane 1/ 0.10 
I 7S-U.O wbon dilulfido /0.10 
1 S6-23·S carboa tetnddortde v b.10 
2 108-90-7 elaloro.,.._ .., 0.,0 
1 7S-00-3 chi~ t/ (}.01 
1 67-66-3 dlloroform .,1 0.20 
1 74-87-3 chiOI'OIJifillllaM v 0.10 
1 10061.01-.S ciJ.I 3-dicbl IV 0.20 
2 124-48-1 dibromochloromethmc IV 0.10 
2 100-41-4 I Glh.vlbcnzcno IlL 0.10 \1/. 
I 7S.o9·2 math_x!eac chloride (IOxblk) II!"' 0.01 ll 
2 100-42-.S ~ Llo"" 0.30 /" ,.., 
2 127·18-4 tetndlloroethene ,/ 0.20 
2 108-88-3 toluCM(IOxblk) ./ 0.40 
2 10061..()2-6 lrllnl-1 3-diahl IV' 0.10 
I 79.01-6 CrtdlloroetheM IV 0.30 
I ,.01-4 IYID.JI daloride Ill' 0.10 
2 1330-20-7 xvhnea(toealJ . 1.1' 0.30 ~ '!__ 
1} . ,c:; uJCA-~ \Ilk,/ llf~ ../ 1/ ~" ··~ ~ fDf·tn ·'1 C.:,' -I,). ~J ;c).l,,.. ,A~Oo.& I"' NP!.. '\t.- IJ .! ·~v 'II/ 'II ' \ J ~u "'II lor '~ IL 

Commentl: ~ a_,p!}"-s. h 4.-J~ C,.c... Nota: SbadcdrowsareRCRAcompounds. Af)av-oJJ L 
(~~ ''t1.) of "" &i;f:(<!/'t..._ ~ P'~-c.~. Reviewed By: vRc AJJvJ--= Date: I o-.,J -o> 
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Volatile Organics 
Batch #s: 2 7't 'J? (. Page 2 of 2 

Site/Project: ARICOC #: ~O(., (;; 9).. / t i$ 
Laboratory: Laboratory Report#:-------- #of Samples:------- Matrix: --------------

Sample 

·~ 
::=;:: 

SMC I: 4-Bromofluorobenzene 
SMC 2: Dibromofluoromethane 
SMC 3: Toluene-d8 

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

SMC1 SMC2 SMC3 
IS 1 IS 1 IS2 
Area RT area 

~ 
~ A/ 
~ --/)fA J II 

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

~-~ 

IS I : Fluorobenzene Comments: 
IS 2: Chorobenzene-dS 
IS 3: l,4-Dichlorobenzene-d4 

B-19 

IS2 IS3 IS3 
RT area RT 

~ 1-- ----~ 



High Explosives (SW 846 Method 8330) 

Site/Project: • ~NL./ f)$5 ~~ V""tt AR!COC #: bef.:, ~ C( 2, C. Q f Laboratory Sample IDs: &'' ?7 J ,. 6/ o a v....J - ot ( 
Laboratory: c~ (..,.. soo #: ---'z;~<i;_7.:;.__,;z.? ______ _ 
Methods: ~I\ 83-?o 

#ofSamples: '2-. Matrix: W...4rc Batch#s: 27Jii¥J:J' 2 ?_!i__0/1 ~ ; 27_~So2.. 
~----- ~-

Curve CCV Method 
CAS# NAME I Intercept R2 %0 Blanks 

.99 200/o u 
2691-41-0 HMX ll/ ./ J .J ..! 
121-82-4 RDX IV 
99-35-4 1,3,5· Trinitrobenzene IV' 
99-65-0 l 3-dinitrobenzene lv' 
98-95-3 Nitrobenzene 1./ 
479-45-8 Tetryl iV 
118-96-7 2,4,6-trinitroto1uene v 
35572-78-2 2-wnino-4 6-dinitrotoluene .II' 
19406-51-0 4-amino-2 6-dinitrotoluene IV' 
121-14·2 2 4-dinitrotoluene 'v 
606-20-2 2,6-dinitrotoluene lL/ 
88·72-2 2-nitrotoluene v 
99-99-0 4-nitrotoluene v 
99-08-1 3-nitrotoluene v lt ''L _\, ';'L 
78·11-5 PETN 

Sample SMC%REC SMCRT Sample SMC%REC 
-A/ .;;'\ I 

u •+ I jQI'o; 

LCS 

'\lf 

SMCRT 

, 
LCS ~I ~I M~.f Field. Equip. Field 

LCSD ~ MS MSO RPD Dup. Blanks Blanks 
200/o 20% RPD U"'cM. u 

f'/.P. f\A J / I. AJI\ v .'1/A 

\. " 1'7~ .... IL'JJ8S7f 
/ 

IL ·,II ~ 'IL \V ~(/ 

I 

Comments: ':4 ~ -k~ ~~ o,t!~~1 CPt.. (6·Y~t'7]) 
4;~ ,.1 ~~ P~· 

• '3 12.i~"'5 ~~ ~ ~ ~ CjLQL i j.-..(·;,JJ' 

f:rcJ -S~.Su"•fh 1, :L, 4-~A' ~~ w"-- "'7~~.-(/j;.. 

Sample CAS tl RPD > 25% ., Q c.. .So~ f,v. t:.cJ.-c...l "'2 '? 4 I l 3 .(:~--. ~~ 

~~-···~~P§~~~~~~~:f~~~~~~~~t~~::3 s.ul.. >ocr c '&'"7 c i·? > * s., .... : <..- n-->-....4-r•'(. ,¥ ~ '- 7.~ nv- 6 "~L. "Z.. '<-t 1 L-( > y...:,..-.- .s ~ .:.-1 /WU/'*'>Jf) 
p....u..e ~-jJ.ec. -c.L·1 v-.>~!.1 b<. OW•'~-<'#J J'(.(... h, {A-< ... -<·--= 

Soli 

,_, 
1 

11 ~ , -, f' re ..... s:~ C./ a.. 1· F . 

ds·to-aqueous eoavera1oa: --' n ' · 

mg/kgs~tg/g:[(~tg/g) x(samplemass {g} /samplcvol. {ml})x(!OOOmi/IIiter)J/Dilution Factor"'~tSII Reviewed By: M~~ Date: / t!;·- -:t·-o S 
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Inorganic Metals 
Laboratory Sample IDs: 1' 9 7J -oo S /i,IA. -oo? Site/Project: SlvL.) ()S..$ AS.SQ~!. vV"1ARJCOC #: i ()' ''/2 ) b ~ S"' 

> 

Laboratory: t-eL SDG #: 8 C 97 3 
~~--~----------------

Methods:£f'lt b't;;;.~ (z,,. .. ,.,s) 1' ?Lf7o,. (Cv.lfA) 

#of Samples: 3 Matrix: J,.J .._-fM 

CAS#/ 
Analyte 

7429·90-.S AI 
7440-39-3 Ba 
7440-41·7 Be 
7440-43-9 Cd 
7440· 70·2 Ca 
744047-3 Cr 
7440-48-4 Co 
7440·!10-8 Cu 
7439·89-6 Fe 
1439-954 M11 
743 9·96-5 Mn 
7440.02-Q Ni 
7440.09-7 K 
7440-224AII 
7440·23-.S Na 
7440-62-2 v 
7440-66-6 Zn 

TAL ICV 

·vI v 
vi v 
vlr 
vi loY 

,/1 ~-

v--1--.;? 
vi IV 
1/l-~ 

7439-92·1 Pb I -V ./ 
7782-49-2 Se I v' 1 
7440-38-2 AI I \7 J; 
7440·36-Q Sb 
7440-28-QTI 

CCV Metbod 
ICB ~~~I ~It LCS LCSD 

v 

v' v VI V v li\A 

,/ v -v:T-17 I -;:;;;" I /\/l'f 

I 1 J... I L_l_l 
~ -\{.;7 -w [o.oeJ34rFT\l=' 

c/' __, -- -- v" I Nflt.. 

\071 v v"' I V. o./ ;v, 
.VI.L.-- 'V' I .J,. l l 
,\,., 1 \1/ iLJ .t. I o .ol-52. ]; ~-

....... /IZ 7 V" /114. 
1 I I I 0.()015" I I 
\Y 'VI -L- ./ ·.J, .... 

LCSD 
RPD 

N"\ 

,lv(i\ 

1 -J,. 

.N" 

/IIAo 

J 
J. 

jll_~ 

l 
.J, 

7439-!17-6 Ha I I/' I v I v v! VIV . v ,--AlA I lJJJ. 

. CvanideCN 

Batch #s: ? 7 '-f/ Oo ." 2 7 '-1 o 9 2... 

QC Element 

MS I MSD 
MSD 
RPD 

v 1\M INA 

v ,.v4 I JVO.. 

1 J_j_l 
-.I. :-F. r:_·--J 

../ ...t'!!!!i INA 

./ INA A/" 
~__L__j J !.-_r -..k J. 

./ lilA M 
I l l ... \V J, 

Rep. 
RPD 

..r 

v 
I 

""\[; 

'-' 

ICS 
AB 

Serial 
Dllu· 
tion 

v-T Vi' 

./17 
I I I 

"d/1 J; 

""' I ,/ 

Field 
Dup. 
RPD 

.NI\ 

.II/A 
1 
l 

.;v/.1 

vi"V •/' I-AlA 
liV I l I 

.;; l·\LO. L I :v 

}!/' -;::7 -:1 Nf"' 
I -, l l 

--:r;: 1/ 7 ~ 

v ~~- Ill/A. I V I IC1'll 1\JA I JIJI\ 

~ 
Equip. 
Blanks 

WWJL 

",(!i)QJ~ 

_/ 

r 
""J 

_, 

_/ 

1 
~ 

'-'"" 
o.oo115' 

"· ·'" i? 

l7 

Notes: Shaded rows IU'C RCRA metals. Solldl·to-aqueousconveralon: mg I kg"' Jllil I g: [(1!8 I g) x (sample mass {g} I sample vol. {ml)) x (I 000 ml/ I liter)]/ Dilution Factor = Jtlil I I 

Comments: j( Apflil> f-. ~~-p&c,. t:;;{. {...Qc._ (,o[...Gdf'? of. G""'~~ &..tib p~ · 

Reviewed By: ~-~c-../~ 

B-14 

Field 
Blanks 

(\)1\ 

N"' 
r 
~ 

~ 

.Ill~ 

I 
~ 

N" 
I 
J/ 

!Vii.. 

Date: I o -] _.,.? 



General Chemistry 
Site!Project:~L../ ~ lt~-'.7 ~/'I'\ ARJCOC #: t D-6 f. if 21 b 'iS Laboratory Sample IDs: f (,. f7 S - 00 8 ) ~ c.:::. '1 1 - O/ 2. 
Laboratory: &CC. SDG #: ~ 6 ? 7 'l 
M~~:~qo5'&~0;f0 hA-{~-~~,-~-~-~-·~-~~~-.I-{~M-~-2-~o~~~~~~~~~~~~~~~~~~~-
# ofSamples: ~ Matrix: W4 Batch #s: '2 7'{/C.l;, "2 7'f/l c:, 2 7 'f f7J 

QC Element 
CAS# ~ T MSD Rep. ICS Serial Field Equip. Field Met bod LCSD DQu. Dup. A ICV CCV ICB CCB LCS LCSD MS MSD RPD RPD AB Blanks Blanks Blanks RPD 

lion RPD L 

~·7~/L·$ 
./-..~('11.1 ;v v / v v / 1\/11 j\A. / ;V-4 ./V~ v ~'A Nl.l jVIf N4 ,A/4 t!<.lp io\ ~~ v 

ll~t'1.sl-t?i 
Ah:O""S' 

v v/ t/ v' ;VA t..v...;J..,.. v v / fill') 11/.4 vr Nl.l NL> _,Nil fo'A ;Vtt ;t/11 tJ.fr'l-~8·~ 

tl~~ 
lv 

I&Q1·~.~ !c.~ f.r.. I JCI.It>t-., • 

11/~1 v .,.,.-
v V' v f'//f IV' A / AA ;JA / VJtt fi./1 A/1 ft/591 i .... v ;..Itt Jt/4 /'A I fr1 tit. 

.. 
Comments: a C. £~ 4- ;), ~t(: C If/ 4--.:/ IVt ~ / .-v, 'f,..,·~ r ~ ,1-~ .S:-A.; L- .SJ:'c,. ~ 

{_ 37{) 37 ~ 8' ') ro) ti::P _s;,.,.;t._. ... ~f.,..,·x. 

Reviewed By: /)~ J?dd= Date: L o'- .? - oj' 
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Contract Verification ~view (CVR) 

Project Le.ader Collii'IS 
~~~--------------

Project Nome OSS Assess GWM Cose ~. 7222 01.09 

AAICOC No. 606692, 606695 Analyticaii.Gb GEL 
--~-----------------------

SOG No. 86793 
--~~-----------------

In the tCiblu below, mark 01rf information that is missillg or incorrect and glw an explanation • 

.L,V """'l}'lll:t ~ Cll"'ll ~ona1n or \AISTUay KC.:;org ClnCI ~oog·Ln .&.nrormcmon 

Une ComJ tete? ResolvccO 
No. Item Yes No If no,~lain Yes No 

1.1 All items on COC complete - dGta entry clerk initicllad and dated X 
1.2 Container typ4t(s) eorr.ct for' analyses requeSted X 
1.3 Sample volume ~uatc for # and types of analyses requested X 
1.4 Prescrwtivc correct for analyses requested X 
1.5 Custody records continuous and complete X ! 

1.6 Lob sample number(s) provided ond SNL. ~ number(•) cross referenced and X I 
correct 

1.7 Dote samples reuived X 
1.8 Coftdition upon receipt_ informationjlrovldcd X 

• ·- . ~-~ • - - p . -· ·-~ ---
Line Com1lctc? Resolved? 
No. Item Yes No If no, exo!Gln Yes No 

2.1 bata reviewed, signcrturc X 
2.2 Method refcrenee nurnbcr(s) complete and correct X 
2.3 QC anolvsis and GCUtJtancc limits provided (MS, LCS, Replicate) X I 
2.4 Mlltrix spik&/mo.tl'ix SPike duplicate do.tcl provided {if requested) X I 
2.5 Detection limits DI'OVidcd; PQL and MDL (or IDL), MDA ond I.e X ; 

2.6 QC botch numbers provided X 
2.7 Dilution factors providecl and all dilution levels reported X 
2.8 Data I'CPOM'cd In Cll)propriate. units and using correct slonifiCGIIt flauru X 
2.9 Radiochemistry analysis unce.rtainty (2 sigma etror) and ~I' recovery (if N/A 

®Diica~Hc} reported 
2.10 Namrtive provided X 
2.11 TAT met X 
2.12 Hold tima met X HPLC sample 063012-015 re-extracted out of holding 

time 
2.13 Contractual qualifier-s provided X 
2.14 All requute.d result and TIC (tf rcquuted) dllta provided X 

ARC0C;60669Z,606695 



Contraet Vmfit4tlon Review (Contii'IUCd) 

-~- -·- .. ~--.... _. -~- -··-,· 
Item Yes No If no, Semple ID No./Froction(s) o.nd Analysis 

3.1 Arc reporting units appropriate for the matrix and rneet contract specified or project-specific X 
requii'CITICIIts? Inof'9CIIIics and rMtals reported as ppm (mg/liter or mg/Kg}? Tritium reported 
in pic:ocurla per liter with percent tnoilture for soil samples? Units consistent between QC 
liCIIIIpla Grid sample data 

3.2 Quo.ntitatlon limit met for all scmpics X 

3.3 Accuracy X 
a) I.Gboratory control samples aecuracy_rcpo_rtcd and met for on samples 
b) Sl.lrrogatc c:lctta reported and met for clll organic samples analyzed by a gas chromatography X 

t&Chnique 

c) Matrix spika recovery data reported and met X High Explosives MS REC% fc.iled for samplt. 063018-015 

3.4 Prcci~ion X 
a) Replicate sample ~sian reported and met for all inorga~ic: a.nd radiochemistry samples 
b) Matrix spike duplicate RPD daM reported Cll'ld met for all organic SO!ftPIU X High Explosives RPD failed for sample 063018-016 4 RPD failed 

for 4-amino-2,5-dinitrotolucne in re-cxtrGCtion 

3.6 Blank data X Chromium & Scletlium detected in Metals method blank: Sodium 
a) Ma1'hod or rtiCigCnt blank data reported and met for all sarnplell detected in MaJor Cations method blank 

b) Sampli119 blank (e.g., field, trip, and equipment) dota reported and met X 

3.6 Contractual qualifiers provided: • J•- estimated quantity; ·a•-anatyte found in mctkod blank X 
above th& MDL for organic or above the PQL for inorganic; ·u·- analyte undetected (rcst.~lts arc 
below 'thr. MDL, It>t., or MDA (radiochemical)); "H"·Gncdysis clone beyond the hokli119 time 

3. 7 Narrativ. addresses planchet flcuning for grofS Glphalbcta N/A 

3.8 Narrative included, correct, Gild complete X 

3.9 Second colwnn confirmation data provided for methods 8330 (high explosives} and 8082 X Miuing for HPt.C 
(pcstic:ides/Peas) 

ARCOC:606692,606695 



Contract Verification Review (Continued) 
4.0 Calibration and Validation Documentation 

Item Yu No Comments 

4.1 6C/MS (8260, 8270, ete.) 

a) 12-hour tune check provided X 

b) Initiol calibration provided X 

e) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X I 

I 

4.2 6CIHPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Contit'llllng calibration provided X 

c) Instrument run logs provlded X 

4.3 Inorganies (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

e) ICP interference ch&ck sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provlded N/A 

ARCOC:606692,606695 



Contract Verification Review (Concluded) 

5.0 Problem Rdolution 
Summarize the findings in the table below. List only samples/fractions for which deficiencies have bun noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

063012..015 HPLC Reported to sets of dato on the C of A 

063018-015 HPLC Missing Second Column confirmation 

Were d•flciencies UN"eSolved? E) 
G 

No 

Based on the review, this date pad<i:lge is complete, Yes 

If no, provid&: nonconfol'fiiCinU report or correction request number ~and date correction request was submitted 09/22103 

Closed by: ( !k Date: 09 · J5" · 0 3 Reviewed by: L t·~ Date: 09122/03 

ARCOC:606692,606695 



Date: 09122/03 

To: Edie Kent 
Nicole McCleary 

From: Lorraine Herrera 

Company: GEL Org: 6133 -----------------------
Phone: .....](.;:...84..:...:3;.L..) ...::..556--8~::....:1_;_7..:...1 ____ Phone: (505) 844-3199 

Fax: __,("""84..;;...;3:;.L.)~7_;_SS..:;..._;_11-'-7,....;;8 _____ Fax: (505) 844-3128 

C~: 606692,606695 
Nicole/Edie, 

Correction Request 

SDG: ad7§3 

Please correct the following error(s): 

Tracking No: 6886 

• 2 sets of HPLC data reported on C of A; Please report the re-analysis (batch 276502) 
and narrate the original results (batch 274713). 

• Missing HPLC second column confirmation 

Thank you, 
Lorraine 

Sandia National Laborltories 
Sample Management Office 

P.O. Box 5800 
Albuquerque, New Mexico 87185-1331 



CONTRACT LABORATORY 
h1temal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Pa~ 1 r:A 1 

~ 
- .. J 606912 

Dept. NoJMail Stop: 61331MS1089 Dale Samples Ship~: /:;1.. -9- CJ _"\ Proj&ct!Task No. 7222 ~1Ji$f f? L I 0 Waste Characterization 
Project/Ta6k Managet: Su~tCoiHns Catrieri\/Vayblff No. ;.l.cttt;;).'l SMO Authorlzstloru/'.ff_L · _,.. '!)~ -Send prelimlnatYfcopy report to: 
Project' Name: DSSGW Lab Contact: Edle K~nt/803-55B·8H1 Con~c\~~611' {/ 

Recoro Cooler Code: ~ Lab Destination: GEL i'cnf 6dt(llr ~ rlt. ' bJ Released by COC No.: 
Logbook Ref. No.: ER089 SMO Contact/Phone: Pam Puissanl/505-284·3165 0 Validation Required 
Service Order No. CF 022·04 Send RepOrt ttl SMO: Lortalne Herrera/505-284·3199 Bill To:sandla NaUonaf Labll (Accounts Payable) 

Location Tech Araa ftJ31./09/v P.O. BOK 5800 MS 0154 

BuUdlng Room Reference LOV(avallable at SMO) Albuquerque, NM 87185-0IM 
eR sample ID or Pump ERSita Oate!Time(hr) Sample Container Preserv- ColleCtion Sample Parameter & MethOd L;;~b Sample 

Sample No.-Fraclion Sample Location O!rlall Depth (1\) No. COile~ Matrix Typll Volume aliVe Metholl Type R~~quested 10 

~ 003525-001 CTF-MW2 120 154 12-09-03/0916 GW G 3x40ml 4C G SA voc (8260) ool 
I 063525-008 CTF-MW2 120 154 12..Q9..03/091 B GW p 500ml HN03 G SA RCRA Metals_{6020) {;05, 
, 063525-010 CTF·MW2 120 154 12-09-0310920 FGW p 500ml HN03 G SA IMalor cations (6020} Filtered 103-li:Jr 

063525-013 CTF·MW2 120 154 12-09-03/0922 GW p ·~t' ~c G SA Major Anions (SW846/9056) eoE 
063525-015 CTF-MW2 120 154 12,09..()3/0924 GW AG 4x1L 4C G SA High Explosives (8330) 110131 

' 063525-016 CTF-MW2 120 154 12·09-0310926 GW p 250m I H2S04 G SA NPN_1SW8461~ tJMii 
06~526·001 DSS-TB3 NA NA 12-09-0310916 DIW G 3:x40ml HCL G TB voc (8260} ...-!!_ <1:..b.t, G) G t:XiZ1 

u / 

I 

RMMA- ·- -- DYes 0-lo ~Ref. No. S•m(M Tracking SmoUse specla.llnsetuetlons/QC Requlr$ment• Abnormal 
I sample D~ONI 0 RetiBn Ia ~en• 0 Disposal by lab Oa'-6 Entered(mml<ldlyy) EDD 0 Ye!l 0 No ConditionS On 
Turnaround Time [ ] 7 Day [ ] 15 Day L.iJ 30 Day Entered ~ Level D Package 0 Yes 0 No Receipt 
Return Sam_21es By_: I l] Negotiated TAT QC inlts. •Send report to: 

Name j Signature l___mrll _ (;()ITlpa_lly/Qilja_nlzstlonlPhOne/CeMular Tlm ~~on/Orit6133/MS 1D.87./!IOJI-.2K~7 

~;!!...--~~~~~~~~~==~------i~--;,j /Jss-WG.I7/ c.rr:t .:.Mw.z . 1 
BenntttPumD Puma llh.lf V()('•tyllf.D'If.te..J 

Sample 
Team 
Members ~~R.J.Ifi.~~=::.;.;:;.:.;::.;:.:;:;.:..:::;:.::.::.. __ _;_ ___ -IMajor Ca!lons/Ca,Mg,K,Na{!Jltered In field w/.45 mlcton Iiiier) 

_ __ ___ _ ----~--- Major Anlona/Br,CI,FI,S04 
*PleAs. list es separate report. 

1.Rel~ish!d by r17Lztl~ ~6l U omldL~CToalel2.~!YI-tl?rtme-n ti1J .4-.RsHnqulshed b'/' orq. Date 

1.Recelvedby~ ~ .f.P'~i:Jiiu.J Orgul"Jfr, oilltV'.Z·M-tlo3Tlme It) W 4. Received by org. Date 
2.Refnqulshe~~ v..z;;_- 4'1fv6rg.l,/1JDatef2..4J-ojT'me 1/"S~ 5.Reftnqu~ct by Org. Dale 
2. Received ~y r 72!&.: ... ~_-__ Qr]J_.__&l_(,... Dale- ,.l~io--<>3 Tlms <:l~ ti. Received ~ Org. Data 
3.Rellnqulshed tly - Org. Dale Tlm& 6.R$llnqullltled by Org. Date 

3. Recel'led ~y Org. Date llme 6. ReceiV!Mi by __Qtll. Date 

lab Use 

~3c 

Tlmo 
Time 
Tlme 
'Time 
Time 
Tlme 

I 
B 

'-( 

~5 

c. 
z 



CONTRACT LABORATORY 
lntemal L.ab ANALYSIS REQUEST AND CHAIN OF CUSTODY PaQ& 1 of1 

Batch No. tV /11 
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Record Center Code: 

Logbooll Ref. No.: 
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063525-001 CFT-MW2 UJ All All All 
063525-QOS CFT-MW2 Acceptance UJ,B3 J,B2 J,B2 Acceptance Acceptance 
063531-008 DSS-E81 criteria met. J,B3 UJ,B3 criteria met. criteria met. 
063525-010 CFT-MW2 No sample J No sample No sample 
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Mr. David Schwent 



Analytical Quality Associates, Inc 

DATE: 

TO: 

FROM: 

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

Memorandum - Revised 

March 1, 2004 

File 

David Schwent 

SUBJECT: Inorganic Data Review and Validation - SNL 
Site: DSS GWM 
AR/COC: 606912,606915 
SDG: 103409 
Laboratory: GEL 
Project/Task: 7222.01.09 

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

Summary 

The samples were prepared and analyzed with accepted procedures using methods EPA6020 (ICP-MS), 
EPA7470A (CV AA mercury), EPA353.1 (nitrate/nitrite), and EPA9056 (anions). Problems were identified 
with the data package that result in the qualification of data. 

ICP-MS Analyses: 

Blanks; As and Se were detected in the initial calibration blank (ICB) and continuing calibration 
blank (CCB) at negative concentrations with absolute values> the detection limit (DL) but< the 
reporting limit (RL ). The associated As result of Sample 103409-006 was a detect <5X the RL and 
will be qualified "J,B3"; the associated Se results of Samples -005 and -006 were non-detects (NDs) 
and will be qualified "UJ,B3." Cd and Pb were detected in the equipment blank (EB) (Sample-
006) at concentrations <the RL. The associated Cd and Pb results of Sample -005 were detects 
<5X the equipment blank concentration and will be qualified "J,B2." 

Serial Dilution: For Mg, the serial dilution relative percent difference (RPD) (13.4%) was >lOo/o. 
The associated result of Sample 103416-001 was a detect >50X the RL and will be qualified "J." 

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

Holding Times!Presenration 

All Analyses: All samples were analyzed within the prescribed holding times and properly preserved. 



Calibration 

All Analvses: All initial and continuing calibration QC acceptance criteria were met. 

Blanks 

ICP-MS Analyses: No target analytes were detected in the blanks, except as noted above in the sunnnary 
section and the following. As was detected in the ICB and CCB at negative concentrations with absolute 
values> the DL but< the RL. However, the associated result of Sample 103409-005 was a detect >5X 
the RL and will not be qualified. As, Ba, and Cr were detected in the EB (Sample -006) at concentrations 
< the RL. However, the associated resuJts of Sample -005 were detects >5X the EB concentration and 
will not be qualified. Na was detected in the CCB and the method blank (MB) at concentrations <the 
RL. However, the associated result of Sample 103416...001 was a detect >5X the CCB concentration and 
>5X the MB concentration and will not be qualified. 

All Other Analyses: No target analytes were detected in the blanks. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) 

All Analyses: All LCS QC acceptance criteria were met. No LCSD analyses were performed. No sample 
data will be qualified as a result. 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) 

All Analyses: All MS (PS) QC acceptance criteria were met. No MSD analyses were performed. The 
replicate analyses were used as measures of laboratory precision. No sample data will be qualified as a 
result. It should be noted that the MS (PS) analyses for the anions and nitrate/nitrite analyses were 
performed on QC samples of similar matrix from other SNL SDGs. No sample data will be qualified as a 
result. 

Replicates 

All Analyses: AJI replicate QC acceptance criteria were met. lt should be noted that the replicate analyses 
for the anions and nitrate/nitrite analyses were performed on QC samples of similar matrix from other SNL 
SDGs. No sample data will be qualified as a result 

ICP Serial Dilution 

ICP-MS Analyses: All serial dilution QC acceptance criteria were met, except as noted above in the summary 
section. 

All Other Analyses: No serial dilution was required for these methods. 

ICP Interference Check Sample QCS) 

ICP-MS Analyses: AU ICS AB QC acceptance criteria were met. 

All Other Analyses: No ICS was required for these methods. 

Detection Limits/Dilutions 

ICP-MS Analyses: All detection limits were properly reported. Sample 103416-001 was diluted 5X for 
Na due to high concentration of target analyte. 



Anions Analysis: All detection limits were properly reported. Sample I 03409-007 was diluted I OOX for 
chloride and sulfate due to high concentrations of the target analytes. No other samples required dilution. 
Nitrate/nitrite Analysis: All detection limits were properly reported. No samples required dilution. 

OtherQC 

All Analyses: No field duplicates (FDs) equipment blanks (EBs) or field blanks (FBs) were submitted on 
theARCOC. 

No other specific issues were identified which affect data quality. 



AQA Nonconformance NCR No. 03-01-04DJS 

Report 
Pg 1 of __ 1 
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Document Title: DV report SNL DSS GWM COGs 606912, Project or Program: Data Validation 
606915 lnorganics Memo and Sample Findings Summary 

Originator 1 Date: David Schwent 03/01/04 Contract No.: 3719 Line 5 Validation 

DESCRIPTION OF NONCONFORMANCE 

Requirement The arsenic result of Sample 103409-006 {063525-008 CFT-MW2) should not be quafrfied "J,B2" due to equipment 
blank (EB} contamination in the summary section of the lnorganic:s Memo or in the associated Sample Findings Summary. Instead, the 
arsenic result should be mentioned as not qualifted because of being >5X the EB concentration in the blanks section of the lnorganics 
Memo. 

Condition Found: The arsenic result of Sample 103409-006 (063525-008 CFT -MW2) was incorrectly qualified "J,B2" due to EB 
contamination in the summary section of the In organics Memo and in the associated Sample Findings Summal)'. 

Assigned to: David Schwent Response Due 0~101104 

:::,:>: '':·:. .. ,. ••. <. · ..... .. ,- . ~ . .. .. ,:--.. ! -· .. -.:.--. · .. ' . . 

DISPOSITION: Accept-As~ls Reject Administrative Action X 

Justification: Validation oversight. 

. 

lnstructi.ons: (Identify what Administrattve Actions andlor Correcti11e Actions will occur.) 

Correct error and re-issue Inorganic Memo and Sample Findings Summary. 

Responsible Employee David Schwent Corrective Action Due Date 03/01/Q4 

:~·' ·_ . : ~ ~·-·;· .• '; ,~ . : . ~:·: .....•. . ~l:C~~3; ;:; .. ~:·-- .- . ... ~:. ;• '. .. :.·:· . .-.,:· ''2./.: " 
'· ·, ' .. ~ :~ ·:.:;' .. ·. .- '' .. .: ·,; 

.. . :... ,_-_,. .. , __ . ,. >·:. •' .. .. . : . . , . 
'· 

.·._. __ · .• ,_ .. 

VERIFICATION AND CLOSURE: Disposition Completed As Directed X Other {Specify) 

~__ffd* ~~ 
Originator or QA Coordinator (Signature/Date) 03lQ1/04 
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063525·01 0 CFT ·MW2 No sample J No sample No sample 
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qualified. qualified. qualified. 
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Mr. David Schwent 



Analytical Quality Associates, Inc. 

Date: 

To: 

From: 

Subject: 

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

Memorandum 

February 19, 2004 

File 

David Schwent 

Organic Data Review and Validation - SNL 
Site: DSS GWM 
AR!COC: 606912, 606915 
SDG: 103409 
Laboratory: GEL 
Project/Task No. 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev 1. 

Summary 

All samples were prepared and analyzed with a-pproved procedures using methods EPA8260B (VOCs) 
and EPA8330 (High Explosives). Problems were identified with the data package that result in the 
qualification of data. 

VOC Analvsis: 

Calibration: For carbon tetrachloride of batch 297971, the continuing calibration verification 
(CCV) percent difference (%D) (43.93%) was >40% but <60%. The associated result of Sample 
103409-001 was a non-detect (ND) and will be qualified "UJ." 

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

Holding Times/Preservation 

All Analyses: All samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

VOC Analysis: All initial and continuing calibration QC acceptance criteria were met. except as noted 
above and the following. For batch 297946, the CCV %D of acetone was >20% but <400/o and for batch 
297971, the CCV %Ds of 4 other target analytes were>20% but <40% (see Data Validation Worksheets). 
However, all associated sample resuhs of all these analytes were NDs and will not be qualified. 

HE Analysis: All initial and continuing calibration QC acceptance criteria were met. 



Blanks 

VOC Analvsis: No target analytes were detected in the method blank, equipment blank, or trip blanks, 
except the following. Bromoform and dibromocbloromethane were detected in the equipment blank 
(Sample 1 03409-003). However, all associated sample results were NDs and will not be qualified. 

HE Analysis: No target analytes were detected in the method blank or equipment blank. 

Internal Standards USs) 

VOC Analysis: All IS area and RT QC acceptance criteria were met. 

HE Analysis: No IS analyses were required for this method. 

Surrogates 

All Analyses: All surrogate recovery and retention time QC acceptance criteria were met 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) 

All Analvses: No LCSD analyses were performed. The MSD (PSD) analyses were used as measures of 
laboratory precision. No sample data -will be qualified as a result. 

VOC Analysis: All LCS QC acceptance criteria were met, except the following. For carbon tetrachloride 
and tetrachloroethylene, the LCS percent recoveries (%Rs) were> QC acceptance criteria. However, all 
associated sample results were NDs and will not be qualified. 

HE Analysis: All LCS QC acceptance criteria were met. 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) 

VOC Analysis: All MS/MSD (PS/PSD) QC acceptance criteria were met. It should be noted that the 
MS/MSD analyses for batch 297971 were perfonned on a QC sample of similar matrix from another SNL 
SDG. No sample data will be qualified as a result. 

HE Analysis: All MS/MSD (PS/PSD) QC acceptance criteria were met, except the following. The 
MS/MSD relative percent differences (RPDs) of 3 target analytes were> QC acceptance criteria (see Data 
Validation Worksheets). However, the RPDs for all ofthese analytes were> the associated QC 
acceptance limit by only 6% or Jess and the MS and MSD %Rs were well within QC acceptance criteria. 
Therefore, based on professional judgment, no sample data should be qualified as a result. 

Laboratory Replicates 

All Analyses: No laboratory replicate analyses were required for these methods. 

Target Compound Identification/Confirmation 

VOC Analysis: No confirmation analysis was required for this method. 

HE Analysis: All confirmation QC acceptance criteria were met 

Detection Limits/Dilutions 

AJI Analyses: All detection limits were reported correctly. No samples required dilution. 



OtherQC 

All Analyses: No field duplicates (FDs) or field blanks (FBs) were submitted on the ARJCOC. 

No other specific issues were identified which affect data quality. 



Analyt\ca\ Qualtty Associates, Inc. 

DATE: 

TO: 

FROM: 

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

Memorandum 

February 18, 2004 

File 

David Schwent 

SUBJECT: Inorganic Data Review and Validation - SNL 
Site: DSS GWM 
ARJCOC: 606912, 606915 
SDG: 103409 
Laboratory: GEL 
Projectlfask: 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev 1. 

Sunumuy 

The samples were prepared and analyzed with accepted procedures using methods EP A6020 (ICP-MS), 
EPA7470A(CVAAmercury), EPA353.1 (nitrate/nitrite), andEPA9056 (anions). Problems were identified 
with the data package that result in the qualification of data. 

ICP-MS Analyses: 

Blanks: As and Se were detected in the initial calibration blank (ICB) and continuing calibration 
blank (CCB) at negative concentrations with absolute values> the detection limit (DL) but< the 
reporting limit (RL ). The associated As result of Sample 103409-006 was a detect <5X the RL and 
will be qualified «J,B3"; the associated Se results of Samples -005 and -006 were non-detects (NDs) 
and will be qualified «UJ,B3." As, Cd, and Pb were detected in the equipment blank (EB) (Sample 
-006) at concentrations < the RL. The associated As, Cd, and Pb results of Sample -005 were 
detects <5X the equipment blank concentration and will be qualified "J,B2." 

Serial Dilution: For Mg, the serial dilution relative percent difference (RPD) (13.4%} was >10%. 
The associated result of Sample 1 03416-001 was a detect >SOX the RL and will be qualified "J." 

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

All Analyses: All samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

All Analyses: All initial and continuing calibration QC acceptance criteria were met. 



Blanks 

ICP-MS Analyses: No target analytes were detected in the blanks, except as noted above in the smmnary 
section and the following. As was detected in the ICB and CCB at negative concentrations with absolute 
values> the DL but< the RL. However, the associated result of Sample 103409-005 was a detect >5X 
the RL and will not be qualified Ba and er were detected in the EB (Sample -006) at concentrations< 
the RL. However, the associated results of Sample -005 were detects >5X the EB concentration and will 
not be qualified. Na was detected in the eCB and the method blank (MB) at concentrations< the RL. 
However, the associated result of Sample I 03416-00 I was a detect >5X the CCB concentration and >5X 
the MB concentration and will not be qualified. 

All Other Analyses: No target analytes were detected in the blanks. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) 

All Analyses: All LCS QC acceptance criteria were met No LCSD analyses were performed. No sample 
data will be qualified as a result. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

All Analyses: All MS (PS) QC acceptance criteria were met. No MSD analyses were performed. The 
replicate analyses were used as measur~ of laboratory precision. No sample data will be qualified as a 
result. It should be noted that the MS (PS) analyses for the anions and nitrate/nitrite analyses were 
performed on Qe samples of similar matrix from other SNL SDGs. No sample data will be qualified as a 
result. 

Replicates 

All Analyses: All replicate QC acceptance criteria were met. It should be noted that the replicate analyses 
for the anions and nitrate/nitrite analyses were performed on QC samples of similar matrix from other SNL 
SDGs. No sample data will be qualified as a result 

ICP Serial Dilution 

ICP-MS Analyses: All serial dilution QC acceptance criteria were met, except as noted above in the summary 
section. 

All Other Analyses: No serial dilution was required for these methods. 

ICP Interference Check Sample (ICS) 

ICP-MS Analyses: All res AB QC acceptance criteria were met. 

All Other Analvses: No res was required for these methods. 

Detection LimitsJDilutions 

ICP-MS Analyses: All detection limits were properly reported. Sample 103416-001 was diluted 5X for 
Na due to high concentration of target analyte. 

Anions Analysis: All dete<::tion limits were properly reported. Sample 103409-007 was diluted IOOX for 
chloride and sulfute due to high concentrations of the target analytes. No other samples required dilution. 

Nitrate/nitrite Analysis: AU detection limits were properly reported. No samples required dilution. 



OtherQC 

All Analyses: No field duplicates (FDs) equipment blanks (EBs) or field blanks (FBs) were submitted on 
theARCOC. 

No other specific issues were identified which affect data quality. 
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Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site/Project:511JL/P5S £j-.!-.)M ~-- AR/COC#: /d66f/J, e;t'f'' #ofSamples:___1_ ____ . ·-- Matrix:_C.._-....,n=;1~=='"'c.::.~..:::·'-'-.,.·-------
Laboratory: t-lr_ ' .... - SDG #: lo JY'oy Laboratory Sample IDs: /o7'(~'i_·-o_c--!.,(_· _;.f/,_.:....::,/,.4._-_t_'O-J(t'---------

Methods: ~ J).I:J:,g {.l/DC:d _ _ _____ .. Batch #s: )179'161 ;;?'/7'171 , .... --- . ··-~ 

Cali b. Calib. CCV _,iAj- f L 
T 

Min. RF RSD/ %D Method LCS MS Field Equip. Trip IS CAS# Name c Intercept R2 LCS LCSD MS MSD Dup. 
L RF <20%/ Blks RPD RPD RPD Blanks Blan~l:t >.05 0.99 

20% 1/!..ac-y ~~-ot:¥, 
1 71-55-6 1 1 1-trichloroethaJle IV' 0.10 1\J ~ '· / !)..'l;.~ r M AJ, ... v ,/ A.iO. ~- """'(/U 
2 79-34-5 I 1,2 2-tetrachloroethane li/ 0.30 'oJ 

2 79-00-5 1,1 2-trichloroelhane _;/ 0.10 
I 75-34-3 t ,1-dichloroethane II 0.10 
1 75-35-4 11-dlchloroetbene Ill 0.20 
I 101-06-2 l~cUc:hloroctluutc v 0.10 

I · .2-diehloroethen~ 'v 0.01 
1 78-87-~ 1,2-dicltloropropane t/ 0.01 
1 78-93-3 l-butanooe (MEK) (I Oxblk) 1/0.01 It •i, \ !t ' I, 'J ,II t- ,. 
1 110-75-8 2-chiDroetbvl vinvl ether 
2 591-78-6 2·heXIIltone (MBK) v 0.01 II/A / . ./ J ~' 7 AlA AlA. / L v l.i ')'\ / / 
2 108·10·1 4-methyl-2-pentanone (MIBK) ,} 0.10 .j.. 

1 67-64-1 qcetonll{lOxblk) / 0.01 ,)( J7JJJ ~91' 
1 71-43-2 benzene ~ 0.50 
1 75-27-4 bromodichloromethe.ne ./ 0.20 I 

3 75-2.5·2 bromoform ./0.10 a..os 
I 74-83-9 bromomethnne 'v 0.10 / 
1 7~-1.5-0 carbon disulfide /0.10 .tr 
J 56-23·5 urbfln tetr11c.hloride :J 0.10 l.f1/t!J1 '" I /I, 
2 108-90-7 chlorobenzene .J 0.50 / ,,/ 
1 75-00-3 chloroefuaue /0.01 
1 67-66·3 chloroform vo.2o 
I 74·87·3 chloromethane if 0.10 1-J::J. ,.,.,. 

I 
I 10061-01-5 cis-1,3-dichloropropene v 0.20 ,,. / ., 
2 124-48-1 dibromochloromethane ·/ 0.10 t/ (;h 541 I 

2 100-41-4 ethyl benzene ·/ 0.10 IliA ,. 
I 75-09-2 methylene chloride (1 Oxblk) v' 0.01 v 
2 100-42-5 'styrene ·,/ 0.30 /IJ!. . :,. . 

2 127-18-4 tetrachloroetheue 1/ 0.20 :P-1'-oY' 7Jlf 
2 108-88-3 toluene( 1 Oxhlk) ./. 0.40 / I' 

2 10061-02-6 trans· I 3-dichloropropene v 0.10 
1 79-01-6 trlehloroetbene v 0.30 
1 75-0l-4 vinyl ehlorlde IV 0.10 
2 1330-20·7 IXYienes(total) IV"' 0.30 

v.~!:-1 rh•JtG.Itt...-. ... ~1....... IV"' 
I Viitvi (l ct ~61R IV ... ,v lr li " v v . 'II '1/ v II' 

-:J 
Comments: e.~ Go-f.~ iu..( if~ Notes: ShadedrowsareRCRAcompounds. 

own. ~ ~-· iSU .... , · 1 1 · .!'..~- ~ 
~ ~· >~~ -(1< ~~ ~7'1""6 wttJ ·r·-. 
f?tvL j:JJ ,;- C/~ .5/ln-,/,v. ~-i-<, 

"----:---- Date; ).. - /f-oV 
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Volatile Organics 
Site/Project:------

Laboratory:-------· 

Sample 

~ 
~ 

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

ARICOC #: Gcf 9'/.J I C(/)
7 

Batch#s: ~·r7 9'16 /J- 1?9'7/ 

SDG#: ------------------ if of Samples:-------- Matrix: 

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

IS 1 IS 1 
SMC 1 SMC2 SMC3 IS2 IS 2 

area RT area RT 

A 

~ ~!\!~ A 
~ -..._ Ut ~J). 

~ '(-f._!_e( V'"' 
t> 

"""' ------- -------~ -----
IS 1: Fluorobenzene Comments: 
IS 2: Chlorobenzene-d5 
IS 3: 1,4-Dichlorobenzene-d4 

a:f9 

Page 2 of2 

... 

IS3 IS3 
area RT 

--- ---~ 



High Explosives (SW 846 Method 8330) 
Site/Project:~i'vl../O?:S 61-t-~IA ARJCOC#:{t/b f/)r y;r Laboratory Sample IDs: /o.ltVDCZ·oog c.t~l ·--<5ll)9 

Laboratory: . c)£ (_ SDG #: L 0? l.fo1 
Methods: £1"14 ?JJo (Hf;..,) 
#of Samples: Matrix: f-v.~..,__'-~v•<lz;:; Batch #s: ,}f b '67 if 

Curve CCV Method LCS MS Field. Equip. Field 
CAS# NAME I Intercept R2 %0 Blanks LCS LCSD RPD MS MSD RPD Dup. Blanks Blanks 

.99 20% u 20% 20% RPD u u 
2691-41-0 HMX tl J .I ./ I -/ Nil NA :,( v. / ,..,.., / Ali 
121-82-4 RDX v I I \ 
99-35-4 1,3,5-Trinitrobenzene / 1/ ,/ J/ '" •./ J J.- IV Jr i; L- ·l/ \V 
99-65-0 1 ,3-dinitrobenzene 
98-95-3 Nitrobenzene ;/ / / t! / / Art+ ILA 1/ v v M v NA 
479-45-8 Tetryl ILl 
118-96-7 2,4,6-trinitrotoluene 1·./ 
35572-78-2 2-amino-4,6-dinitrotoluene -./ 
19406-51-0 4-amino-2,6-dinitrotoluene I/ 
121-14-2 2,4-dinitrotoluene i/ 
606-20-2 2,6-dinitrotoluene / 
88-72-2 2-nitrotoluene It/ l...;;.l ;L... d-J... 
99-99-0 4-nitrotoluene id ~ ""' :J7 I 
99-08-1 3 -ni trotol uene ,../ ·if 'J ·/ ·/ ,v , j ~ t- ;1'? r I I 

78-ll-5 PETN L__ ___ i ~~ 

Sample SMC%REC SMCRT Sample SMC%REC SMCRT Comments: 

A/ /\ ~ fo 
lJW\ / )-" (!r('" 

Confirmation 

Sample CAS# RPD > 25% Sample CAS# RPD > 25% 
1 

.YI! .. ~ ; 
"' L/lJI,T { l'ff'<; 

·-

Solids-to-aqueous conversion: A ' .J ~ L 
mg/kg= )!g/ g:[(f!g/ g) x(sample 111!\SS {g} I sample voL {ml}) x(IOOO ml I !liter)] /Dilution Factor= JJSII Reviewed By: ~~ ~.,;1 Date: 2 -/P-o/ 
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Inorganic Metals 
SiteJProject: SIVL f n.s:s· ... C. WJ41\ ARJCOC #: ..E:.:£)£._9 I l.., q l{ Laboratory Sample IDs: J t.> Jl/ 0 9 ·.-.t~C>c; ~ - CX.?f',;:._ .. ____ ·----

Laboratory: fr~L SDG #: _LO$Y: ... o=-'CZ------ -------------------------....... ______ , ____ _ 
Methods: ePA £o(j-(';l (r: Cf'~t4)) I 1-47 6/1 ( Cvlfl.,L--------
# of Samples:_ 2 _______ \!latrix: _j}-_v'-'fkn-ii-<""";7;;:-'1 -- - -.----·····- -· Batch #s: 'J.IJ!btf!/ !_. : J.1C.'J'Jt 

CAS#/ 
QC Element 

Analyte Method LCSD MSD Rep. ICS 
Serial Field Equip. Field I TAL ICV CCV ICB ccn lXS L(..'SD MS MSD Dilu~ Dup. 

M~IL. M';}/1. Blaaks .I.U'D RPD RPD AD tion RPD tlfl~ Blaaks 

7 429-90-5 A1 
., 

7 440-39-3 Ba v v ;./ r/ v v v NA MA tl /i}(~ AlA i/ i/ / l/l1t IC).C{13/) (111'1, 
7440-41·'1 Be 
7 441>-43-9 Cd ,/ v ._./ V_ v -./_ v AJA Nfl ,/ l~!J JJ(', ,/ {/ _-./_ /1{{+, o.ro/JA. /J/[1 
7440-70·2 Ca 1 

7440-47-J c.- ./ _I/ ../ v / / i/ NA fill•\ v NPl l\1'~ _/__ o/ .,; NP! o.cclo'l. M 
7440-48-4 Co 
7440-50.8 Cu 
7439-89-6 Fe 
7439-95-4 MR 
7439-96·5 Mn 
7440-02-0Ni 
7440-09-7 K 
'1440-22-4 AI! v v-· v •/ (/' / v AlA /IJ?. / AJfl AI" v' i/ ./ t.!A v Nf'.. ! 

' 7440-23-5 Na 
744(}.62·2 v 
7 440-66-6 Zn 

: 

7439-92-1 Pb v v u -~ v tL_ ·/ .LV A 111 A ./ f.l ,1\1. ;VI} -{ ./ 1\Jflr ~~.;)DW11 NA 
I 7782-49·2 ~ 1/ ../ v "0··'1'1~ ~1.n I I I I l } I I ,; 
. 7440-38·2 As v v v ... /, ';O .... ~.()../ "' ~L- ~ Jl :J,. ·It _it_ Jt_ -~- 'II j).!Jtt9t I--_ 

7440-36-0 Sb 
7440·28-0 TJ .., i 

7439.-97--6 He. v t/ \/ v v' -L. v IVA IV fl. J/ Nf~' Jo.L~ ·/'. fl/{'1 _N(\ Jtlf\ )# iJ./f'tt 

,_(,~ide CN'_ . _ ----- .. - ---- --- __ _I 

Nntu: Shaded row~ ase RCRA metals. &!lids-to-aqueous conversion: rng I ks =!).gIg: [(!lg i g) x (s&mplc ma!!.S {g} f samplevol. {ml}) x (1000 ml I lliter)]/ Dilution Factor = J.lfl / l 

Comments'£C ~ f'P z:c..r·-f ;~ /0$416-o•l. . A , . 
RevtewedBy:.. .uJ~~~ Date: 2 ~((,olj 

' 
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.~""""\ 

Inorganic Metals ._.c£;f 

Site/Project: 5fVL / 0>5~ fr~;.;tv... ARICOC #: _QC.~ 911. <1 /l Laboratory Sample IDs: I o $416 .C'.i?f {t:s • el :V 
1 

• iPs·· 

Laboratory: (r(;.l- SDG #: Jo·~-~~)1-'---------
Methods: eat fo 6}? { 'Lc e- fi'IJ.) ; 
# ofSamples: / Matrix: (;,a:Jt:l.l/"7.<,/~401""""'·--- ~----.······~··-- Batch #s· c)q{f'-/5 

CAS#/ 
QC Element 

Serial Field Analyte Method LCSD 
MS MSD 

MSD Rep. ICS 
Dilu- Oup. Equip. Field TAL ICV CCV lCD CCB I.CS LCSD 

RPD RPD RPD AB Rlaok$ BIRnks 
'~lm/1 llia.,n}'} tion RPD 

7429·90-5 Al (/ 17 

7440-39-3 B11 
7440·41-7 Be 
7440-43-9 Cd 
7440-70·2 Ca v ~9" 1/ ./ f / •/ AlA AA ./ ltf;(( A/fl ./ 1/ c./ !VA A/lA- Jt/A 
7440-47-3 Cr 
7440-48·4 Co 
7440·50·8 Cu 
7439·89-6 Fe 

7439·95-4 Mg t/ v / ../ ·/' r/ v AfA Jilt\ / J.JA A/A /' ~ J~-il /1/A AJ/1. AA 
7439-96·5 Mn 
7440-02-0Ni .,..... t ...... 
7440·09-7K v v V' / r/ ,/ v ,NA Iii\ ,/ AlA AI" / 1 . ..- 7tJ'} NA NA 
7440-22-4 AI! 
7440-23·5 Na t/ r/ ./ / ?..Ci"P ri.o;t.U. t/ AA -.M\ 7 Af/'1( /JA. 1/ ·~ j/" ·"VA /VA llll'f 
7440-62·2 v 
7440·66·6 Zn 

7439-92-1 Ph 
7782-49·2 Se 
7440-38-2 As 
7440-36-0 Sb 

I 7440-28·0 Tl 

7439-97-6 HI! 

CyanideCN 

L_____~~ ·~---- ----- -

Notes: Shaded rows a.re RCRA metals. Solids·!o-aqueouuonverslou: mg I kg= ~tg I g : [(Ill! I g) x. (sample mass {g} I sample vol. (rnl)) x (1000 ntlllliter)] I Dilution Factor ""ILS II 

Comments: 

Reviewed By: ~~/A.H'£· Date: :2-/f-o'-/ 
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General Chemistry 
Site/Projt:ct: ~1--'L / PS. ~ 61/.JpVj AR!COC #: r;o6 1 )?.., '11 S Laboratory Sample IDs: ~) 3 ifo 1 --o6 7 (2.--ef - ol 0 

Laboratory: U'L . SDG #: 7/..::::0...:;...l'_.::$";-::o4? __ --=-----
Methods: f§'PJ?-C/'o5' {cf/117J~1>)) 'J>"$./ (17~~ / YlJ,ih,_) ; 

#of Samples: Matrix: .=..t...:..·P""~~.....:..:...__;:;;_..;..::...~..=...::..:.J"l~------ Batch #s: )J/b tifJ · .2~o?Z 1? 

QC Element 
CAS# Anulyte T Method y?sJ MSD Rep. ICS Serial Field 

Equip. Field A ICV CCV ICB CCB LCS LCSD LCSD f-'M MSD Dilu- Dup. 
I L Blanks RPD RPD RPD AD tion RPD Blanks Blank.~ 

NS'T'f 
fV•'t-rd.V 

!v- ./ W/Rri-w- v ,/ r../ v v f\J_F\ (1}(7 v Nil Nil i/ f'Jtr /V(J A.l4 Ntt ./'?t 
Alt.~$ / t/ v v v ./ ~ c,... ;H'i$'0,•(;)1 fkt.>,•J-c.. 1·.,./ 

./ ;/ v ....... v (,.,. 1--- I 

/&~1 ~c:.'P-'- .f.7. L.to,.,·j.~ .., v 
/ I v V' v v v (/ t./ u f;;{'zt{ ~ '11 ~ z ~'···~ I...,.. 

/ v ./ v ....- v \!( &./ v 'V I rttitt,~;,~, .$it.(~ ....... ..v ·IL ·v v " Jr l/ 

I 

i 

- ----- --··- l L- - --- --·· !......- ·- ........ _, 

Comments: ~ c_ S:J<-~ (fc., 1/1. /'1-v-cvf;-c.,( /1 ii-.... 6e_ ~ tv~~ C~~c) ~ ()/4a..._~A.)L .s::.:.)::'()._;;: c( .$~(o,.. .~./<';-(. 

Fr·:~edBy:d}w-zJ)s}(~~ Date: '2-/ 4 -of-

~6 



CONTRACT LABORATORY 
IL ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 oJ 1 

__ ...,.,,. ~~· .. -''t -· - . - AR/COC I 606912 
Dept. No./Mail Stop: 6133/MS1089 Date Samples Shipped: /;;I.. -q- (} ) ProjecVTask No. 7~.0~ /JL I D Waste Characterization 

Project/Task Manager: Sue Collins Carrier/Waybill No. ~qq~l-/ SMO Authori~=£f'"' ___, c;'rr'O -Send preliminary/copy report to: 

Project Name: DSSGW Lab Contact: Edle Kent/803-556-8171 Contract #: P 1671 v 
Record Center Code: ER Lab Destination: GEL 

"f't.nf' 8 tJ'l/{Lfl' I;;}JJ..pd'L I bJ Released by COC No.: 
Logbook Ref. No.: ER089 SMO ContacVPhone: Pam PuissanV505--264-3185 0 Validation Required 

Service Order No. CF 022-04 Send Report to SMO: Lorraine Herrera/505·2~·3199 Bill To:Sandia National Labs {Accounts Payable) 

Location Tech Area ·P.O. Box 5800 MS 0154 

Building Room Reference LOV(available at SMO) Albuquerque, NM 87185-0154 
ER Sample 10 or Pump ERSite Daternme(hr) Sample Container Preserv· Collection Sample Parameter & Method Lab Sample 

Sample No.-Fractlon Sample Location Detail Depth (ft) No. Collected Matrix Type Volume alive Method Type Requested ID 

). !' 063525-001 CTF-MW2 120 154 12-09-03/0916 GW G 3x40m1 4C G SA voc (8260) 

,' 063525-008 CTF-MW2 120 154 12-09-03/0918 GW p 500ml HN03 G SA RCRA Metals (6020) 

.~ ' 
f 063525-010 CTF-MW2 120 154 12-09-03/0920 FGW p 500ml HN03 G SA Major Cations (6020) Filtered 
!/ 

063525-013 CTF-MW2 120 154 12-09-03/0922 GW p 5~~,' r'dtr7c G SA Major Anions (SW846/9056) 
! 

063525-015 CTF-MW2 120 154 12-09-03/0924 GW AG 4x1L 4C G SA High Explosives _(8330) , ' j 063525-016 CTF-MW2 120 154 12-09-03/0926 GW p 250m! H2S04 G SA NPN (SW846/9056) 

,I 
063526-001 DSS-TB3 NA NA 12-09-03/0916 DIW G 3x40ml HCL G TB voc (826q)_ I 

- ~ ---- ----· -- -.-J 

RMMA DYes 0-Jo Ref. No. Sample Tracking SmoUse Speciallnstructlons/QC Requirements · Abnormal 
Sample Disposal 0 Return to Client L.;J Disposal by lab bate Entered(mm/dd/yy) J;)./ ;d/L i. EOO [2] Yes D No Conditions on 
!Turnaround Time [] 7 Day [] 15 Day G'J 30 Day Entered bv: , ~ Level D Package 0 Yes 0 No Receipt 
I Return Sample~ By: L J Negotiated TAT OC inlts. Q}[. •send report to: 

Sample 
Team 
Members 

Name Signature !nit Company/Organization/Phone/Cellular Tim J>~"k~on/Om_6133/MS 1087/505-284-2547 

!Jeff Lee ,,"'"':*)~/~~!..::. •..•.. ~~:7::.- weston/6134/284·3309 /... ,. ; l J,.) s >" w,,_./1 It.:. Ji"! -/'<':");.' - I 
John Boyd \'. ~~.IJ. ., ;t .. ;·-· J:>· S&W/6134/284-3307/228-9231 Bennett Pump Purge fA 

1
"- 1 1 1' ~··' ·"f~t.\(!f',tte.-J 

rWllllam J Gibson ·l~/~;,~ .. ;, !Jlu>Lr. ;0 )i,-!1,) Weston/6134/284·5232 · Major Cations/Ca,Mg,K,Na(filtered In field wt.45 micron filter) 

I . ~ 1 ;; ' Major Anlons/Br,CI,FI,S04 

.-. .. Please list as sep<Jrate report • 

1.Rel\nqulshed by ].f/;Ll!.u.11 .tpli)H., .{i Org.(0 /?i/ Date/Z.~~7.0.{Time 7FPtJ 4.Rellnquished by Org. Date 

1. Received by /::IZA. tf, JJ{J:.._ i;JJf,UJ _or9(R /J£6 Date/}. ·M--a1> Time I rJ 1/V 4. Received by Org. Date 

2.Re!lnQulshedO~)Z~ v..,_,.;.!.:._ 4'~-lt,-Org.t,; J:J Datelz·!l~O}Tim~J ,)' 5.Relinquished by Org. Date 

2. Received by r -- - ..Y' Org. Date Time 5. ·Received by Org. Date 
-----·-~ 

3.Rellnqulshed by Org. Date Time 6.Rellnquished by Org. Pate 

3. Received by Org. Date Time 6. Received by Org. Date 

Time 

Time 
Time 
Time 
Time 

Time 

Lab Use 



CONTRACT LABORATORY 
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY ParuLt.QfJ . 

Batch No. Ill k+ SMOUse ARJCOC 606915 
Dept. No./Mail Stop: !1331Mf.l1nRQ 
ProjecVTask Manager; Sue t.;OJ!Ins 

Project Name: ost:r-.w 
Record Center Code: E~ 

Logbook Ref. No.: ERoxH 

Se1vice Order No. CFO OZi!;.O..!. 

!Location Tech Area 

Building Room 
ER Sample ID or Pump ER Site 

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

,:·I' 063531-001 DSS-EB1 NA NA 

II 063531-008 DSS-EB1 NA NA 
·"' t~• 063531-015 DSS-EB1 NA NA ,I 

063532-001 DSS-TB6 NA NA 

ProjecVTask No. 7222.0~.09 ., 
SMO Authorization: tf:-~/~,......,. . .,./ 
Contract#: PO 21671 

Reference LOV(available at SMO) 
Oate!Time(hr) Sample Container Preserv- Coi!ectlon 

Coller.ted Matrix Type Volume atlve M~;~thod 

12-08-0310800 DIW G 3x40ml HCL G 

12-08-03/0602 DIW p 500ml HN03 G 

12-08-03/0804 DIW AG 4x1L 4C G 

12-08-03/0800 DIW G 3x40ml HCL G 

Sample 
Type 

EB 

EB 

EB 

TB 

10 Waste Characterization 

-Send preliminarylcopy report to: 

Parameter & Method 
Requested 

voc (82601 

RCRA Metals (6020) 

H_ig_I}_Explosives (8330) 

VOCJ8260) 

RMMA Sample Tracking Smo Use SpeciallnstructlonsiQC Requirements Abnormal 

Lab Sample 

ID 

Sample Disposal Date Entered(mm/dd/yy) · EDO C:J Yes 0 No Conditions on 
Turnaround Time . Level D Package [i] Yes D No Receipt 
Return Samples B : *Send report to: 

Name Tlm Jackson/Org 6133/MS 10871505-284·2547 

Sample 
Team 
Members 

William J Gibson 

John s9yd 1 ~~··rr~~ ~s&W/6134/284-33071228-e231 
~ 

1.Relinquished by /U/.i-IMAAA.(j."j{J~(~ Org. f}j,j!f __I?_at~JJ-. -()//-{f3_Time f) §1 .10 
1. Received by •. --::';:.Q A~.·r;_ ., ../-__21 Y ;..~~ Org.h / ~ . Date/[::. Q,0-:~Tifll_e_ f')fl 'J (} 
2.Reiinqvisi]_EX:f by /-··f·jf'r '1:.. .. '0-L.._'f,;)Jt!' Org.·c.~jj'J Datenhr/rri, Time -~ l "J o 
2. Received by;::--··-~/ ' ~ / - Org.' -·--- DaHl 1 { Time 

3.Relinquished by Org. Date Time 

3. Received by Org. Date Time 

*Please list as separate report. 
4.Rellnquished by Org. 

4. Received. by Org. 

5.Relinquished by Org. 

5. Received by Org. 

6.Relinquished by Org. 

6. F '.!d by Org. 

Date 

Date 

Date 

Date 

Date 

Date 

Time 

Time 
Time 

Time 

~ 
Time 

Lab Use 

-



Contrad Verification Review (CVR) 

Project Leader _co_l ... llns ________ _ Project Name . ....=:.D::..Ss::..~..:::.G...:..W~M:.:,__ __________ _ Case No. 7222_01.09 

AR/COC No. 606912, 606915 Analyticall.ab _GE~L;;,._, ___________ _ SDG No. 103409 
------------~--------

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

-·- --··-· ---·''"":'"_,..---- ~-·---··-···-~ ---·-- --------·-- - ~-----·- - .. -·· 

Line Com~lete? Resolved? 
No. It~m Yes No tf no, explain Yes No 

1.1 All items on COC complete- data entry clerk initialed <lnd dated X 
1.2 Container type{s) correct for analyses reqLJested X 
1.3 Sam~le volume adequate for # cmd types of analyses requested X 
1.4 Preservative correct for analyses requested X 063525-008, -010 received out of spec for pH; pH 

adjusted for analysis 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided and SNL sample numbcr(s) cross referenced and X 

correct 

1.7 Date sam~es received X 
_1!~- _ ~ndltion~n receipt lnfor\'11Cl_t~provlded X 

-·- • ....... • ·--· --·· -· ..... 1 • ~-rr-· · 
Line Com~:~ fete? Resolved? 
No. Item Yes No If no, explain Yu No 

2.1 bclta reviewed, s!gnature X 
2.2 Method reference number(s) camplete and correct X 
2.3 QC analysis and acc:epto.nce limits provided (MB, LCS Replicate} X 
2.4 Matrix splkt/matrix spike duplicate data provided (if requested) X I 
2.5 Detection limit$ provided; PQL and MDL (or IDL}, MDA and k X 
2.6 QC batch nwnbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in appropriate units and using correct significant figures X 
2.9 R<tdlochemistry analysis uncertainty (2 sigma error} and tracer recovery (if N/A 

applicable )_reported 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times me.t X 
2.13 ContNictual_qtJ<lUflers provided X 
2.14 All requested r~ult and TIC (if requested) data provided X 



ARCOC: 606912, 606915 
Contract Verification Review (Continued) 

-- ----·. -· -·-•••R ---·--··-·· 

Item Yes No If no, Sample IC No./Fraction(s) cmd Ano.lysis 

3.1 Are reportl1'19 units approprio.te for the matrix cmd meet contract specified or project-specific X 
requirements? Inorganics cmd metals reported o.s ppm (tng/liter or mg/Kg)? Tritium reported 

I 
in picocurles per liter with percent moisture for soil samples? Units consistent between QC 
samples and satnJ)Ie ®.to. ' 

3.2 Quantltation limit met for all samples X ' 
_j 

3,3 Accuracy X LCS failed high for carbon tetrachloride & tetrachloroethylene I 
a) Laboratory control samples accuracy reported and met for all samples 
b) Surrogate data reported and met for all organic samples Cll'l<lly;zed by a gas chromatography X 

technique 
c) M<ttrlx spike r"ovcry do.ta reported and met X 

3.4 Precision X 
I a) Replicate sample precision reported and met for all ino~nie and radiochemistry sompjes 

b) Matrix spike duplicate RPI> data reported and met for all organic samples X High Explosives RPI> failed for several analytes 
I 

3.5 Blank data X Sodium detected in MoJor Anions Method Blank 
a) Method or reagent blank dcto. reported and met for o.ll SClmples 

i 

b) Sampling blank (e.g., field, trip1 and equipment) data reported and me1' X 8ormoform & dibromochloromethane detected in VOC I 

Equiptnent Blank; several metals detected in Metals Equipment 

Blank J 
3.6 Contractual qualifiers provided: ~J·- estimated quantity; "8"-ancdyte found in method blank X i 

above the MI:>L for organic or above the PQL for Inorganic; •u•- analyte undetected (results dl"8 
i 

below the MI>L, IDL, or MDA (radiochemical)); •Hn·analySis done beyond the holding time 
1 

3.1 Narrative addresses planchet flaming for gross alpha/beta N/A i 

I 
3.8 Narrative Included, correct, and eotnplete X 

I 

3.9 Second column confirmation delta provided for methods 8330 (high explosives) and 8082 X All results are ~NI>w 

(pesticides/PCBs) 



ARCOC: 60691Z, 606915 
Contract Verification Review (Continued) 

4.0 ColibrGtlon and Validation Documentation 
Item Yes No Comments 

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

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal stcxndard performance datil provided X 

l 
e) Instrument run logs provided X I 

I 

I 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Contlnull'lg ccdibrction provided X 

c) Instrument run logs provided X 

4.3 Inorganlcs (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP Interference check sample da'ta provided X 

I d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument rt.m logs provided N/A 



ARCOC: 606912, 606915 

Contract Verification Review (Concluded} 

5.0 Problem Resolution 
Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

i 

: 

! 

! 

i 

I 
j 

i 

i 
j 

........ 

Based on the review, this data package is complete. ~ No 

If no, provid"' nonc0:'"''"'"'-' «'correction request number and dote COI'reetion request- submitted 

Reviewed by: ( Llk,t.~ Date: 01/14/04 Closed by: Date: ______ _ 

f 



CONTRACT LABORATORY 
lntemal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 1 

607337 
Charac:terlzaUon 

-Send prellmlnarylcopy report to: 

? I 500ml 

I 1, 064409-013 ICTF-MW2 1 120 1 154 1 032504/0848 1 GW 1 P 1 250mll 4C 1 G 1 SA I Major Anions {SW8461905B) 1'::;:=:~:;:;:;:;:!:):::) 

•1 064409-020 _ ICTF-MW2 1 120 1 154 1 032504/0851 1 GW 1 AG 1 4x1L j 4C 1 G 1 SA 1High Explosives (8330) [;~!!!~;:;~!~!~:~:] 

I 064409-015 CTF-MW2 120 154 03250410853 GW P 250rnl H2S04 G SA ..... ,---·. 1:,.,. 

t v 00441o-oa1 crF~TB2 NA 154 o32504J0842 orw G 3x4omr HCL G rs lvoc (8260) Wm!i,,,, 

tnstructlonsJQC Requlrement.a 

0 Yea DNo 
Yes 

report to: 

Jackson/Org 6133/MS 1087/505-284·2547 

CaUons/Ca,Mg,K,Na 

• FGW/ Filtered in field w/.45 micron filler 

I ' ~ •!. : • : • : • 

.... , 
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Analytical Quality Associates, Inc. 

0 
616MaxineNE 
Albuquerque. NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: rninteer@aol.com 

Date: 

To: 

From: 

Subject: 

Memorandum 

05/13/04 

File 

Linda Thal 

Inorganic Data Review and Validation - SNL 
Site: TA lliN Assessment GWM 
ARCOC #: 607337 
SDG #: 109752 
Project/fask No. 7222.01.09 

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

Sumnaarv 

The samples were prepared and analyzed with accepted procedures and specified methods- EP A6020 (ICP-MS), 
EPA7470 (Hg), EPA9056(anions) and EPA553.1 (NPN). Problems were identified with thedatapackagethat 
resulted in the qualification of data. 

1. ICP-MS 
Sample I 09752-005 and -007 were received by the laboratory at the incorrect pH possibly due to 
the buffering capacity of the sample. Tbe laboratory was instructed to acidify the sample. All 
sample results that were detect will be qualified "J, TP" and all non-detect sample results "UJ, 
TP". 

The continuing calibration verification standard (CCV) bracketing sample 109752-005 bad a Ba 
value grea~ than (>) II OOA.. The sample result was detect for Ba and will be qualified "1". 

The method blank (MB) bad a chromium value> the detection limit (DL) but less than(<) the 
reporting limit (RL). Sample 109752-005 bad a chromium value> DL but< 5X MB value and 
will be qualified "J, B". 

The initial calibration blank (ICB) had a Se value >DL with a negative bias. Sample 109752-005 
was ND for Se and will be qualified "UJ, 83". 

2. Hg 
The continuing cab'bration blank (CCB) had a value> DL with a negative bias. Sample 109752-
005 was ND for Hg and will be qualified "UJ, B3". 

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



Holdillg Times/Preservation 

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

Calibration 

All Analyses: The initial and continuing calibration data met QC acceptance criteria except as noted above in the 
summary section. · 

Blanb 

AU Analyses: All blank criteria were met except as noted above in the summary section and as foUows: 

ICP-MS 
The MB bad a Se value> DL but< RL. Sample 109752-005 was ND for Se and will not be qualified. 

Laboratory Control S!lllpleiLaboratorv Control Sample Duplicate (LCSILCSD) Analyses 

All Analyse!!: The LCS met QC acceptance criteria. No LCSD was performed. The replicate is used to access 
precision for the batch. 

Matrix Spike/Matri:I Spike Duplicate CMS/MSD) Analysis 

All Analyses: The MS met all QC acceptance aiter.ia. No MSD was performed. The replicate is used to access 
precision for the batch. 

ICP!MS and Anions 
It should be noted that the sample used for the MS was of similar matrix from another SNL SDG. No 
data will be qualified as a result. 

Replicate Aaalysis 

AJl Analyses: The replicate analysis met all QC acceptance criteria. 

ICPIMS and Anions 
It should be noted that the Sample used for the replicate was of similar matrix :from another SNL SDG. 
No data will be qualified as a resuh. 

JCP lnterfereace Check Sample UCSl 

ICP-MS: The ICS met QC acceptance criteria. It should be noted that the ICS-AB was not run at the end of the 
sequence. No data will be qualified as a result. 

All other Analyses: No ICS required. 

ICP Serial Dilution 

ICP-MS: The serial dilution met QC acceptance criteria except as follows: 

According to the QC summary the RPD forK (102%) was slightly> 100/o. Using professional 
judgment, no data will be qualified. 



All other Analyses: No serial diJution required. 

Detection Limits/Dilutioas 

All Analyses: AU detection limits were proper]y reported. The sampJes were not diluted with the following 
exceptions: 

ICP-MS: Sample 109752-007 was diluted 5X for cation analysis. 
NPN: Sample 109752-011 was diluted 1 OX due to matrix interference. 
Anions: Sample 109752-008 was diluted SOX for Br due to matrix interference and 50X for Fl and Cl due 
to large amounts of ana]yte present in the sample. 

OtherQC 

All Analyses: No field blank, field duplicate or equipment blank was submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified that affect data quality. 



Analytical Quality Associates, Inc. 

0 
616MaxineNE 
Albuquerque, NM 87123 
Pbone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

Date: 05/13/04 

To: File 

From: Linda Tbal 

Memorandum 

Subject: Organic Data Review and Validation - SNL 
Site: DSS GWM 
ARCOC: 607337 
SDG: 109752 
Project!fask No.: 7222.01.09 

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

Summary 

The sample were prepared and analyzed with approved procedures using methods EPA8260B (VOC) and 
EPA8330 (High Explosives). No problems were identified with the data package that resulted in the qualification 
of data. 
Data are acceptable and QC measures appear to be adequate. The following sections discuss the data review and 
validation. 

Holding TimesiPreservatio• 

All Analyses: The samples were properly preserved and analyzed within the method prescribed holding 
time. 

Calibration 

All Analyses: All initial and continuing calibratioo acceptance criteria were met except as follows: 

Bluks 

voc 
Chloromethane hitd a percent difference (o/oD) greater than (>) 20% but less than ( <) 40% with a negative 
bias in the continuing calibration (CCV) preceding the samples. The associated sample results were non
detect for chloromethane and will not be qualified. 

All Analyses: All method blank {MB) and trip blank (TB) acceptance criteria were met. 

latemal Standards (ISs) 



VOC: All internal standard acceptance criteria were met 

HE: No internal standard required. 

Surrogates 

All AnaJvses: All surrogate acceptance criteria were met. 

Laboratory Control Samples/Laboraton Control Sample Duplicate (LCSILCSD) 

All Analyses: The LCS acceptance criteria were met No LCSD was analyzed. The MSIMSD is used to assess the 
precision for the batch. No data will be qualified as a result 

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

Matrix Spike/Matrix Spike Duplicate <MS/MSD) Analysis 

All Analyses: AU MSIMSD acceptance criteria were roet. 

voc 
It should be noted that the sample used for the MS/MSD was of similar matrix from another SNL SDG. 
No data will be qualified as a resuh. 

Confirmatioa 

VOC: No coofmnation required. 

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

Dlteetion Limits/Dilutions 

All Analyses: All detection limits were properly reported. The sample was not diluted. 

OtherQC 

VOC: A trip blank (TB) was submitted on the ARCOC. No field duplicates or equipment blank was submitted. 

HE: No equipment blank, field blank or field duplicate were submitted on the ARCOC 

No raw data was submitted with the aiginal package. 

No other specific issues were identified which affect data quality. 



Data Valldataon Summary 
Site/Project: D .S. J (,., W /Yl Project/Task #: =fr), J d. . 0 t. 0 9 # of Samples: :r Matrix: __ 1-:t...;..,q,_::;..VW=""u'--=J=-------

ARJCOC #: ___ fp Q -=t- 3 3 1- ( b 0 =t3 !t ~ - No f Va.J ld~) Laboratory Sample IDs: -~/=0.....:9_.7"""5'"'~=-----'---------
Laboratory: £).., 

SDG #: ) 0 9 :Z 5"cJ 

QC Element 

1. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. OtherQC 

J = Estimated 
U = Not Detected 

. UJ = Not Detected, Estimated 
R = Unusable 

Organics 
Pesticide/ voc svoc 

PCB 

v N~ 

v \ 
V' \ 
/ \ 
/ \ 

\ 
v \ 
v 1\ 
/ \ ,__. 

\ 
\ 
\ 

T/3 \ 
check<"'> = Acceptable 
Shaded Cells = Not Applicable (also "NA") 
NP • Not Provided 
Other: ________ _ 

Analysis 

Inorgaoics 
HPLC GFAA/ CVAA 
{HE) 

ICP/AES 
AA fH2) 

v IJ: uJ )rp__ Nft 

.; J 1\ 
v .Jj8 fll~~ \ 
v v ·~ 

/ v 1\ 
v \ 

/ \ 

v 
v ... 

"·. 

IV It I'Yfl 

/J S /)!/C. .IN cJ 116../ c.71Q 1\JJ 

/119-J/{;" NoT ~@?( 

CN 

[\'~ 

.\ 
\ 

\ 

04 ON 
V'flft1,/)/H"(;O 

IVPI)I' 

RAD Other 
I.VJIOM 

v 
v 

v 

v' 

v 

v 

/VII 

: 

\ 
\\ I 

\~ l 

toe... "o-:ts ijr:J. 

Reviewed By: (/(/ hA.L Date: tiS"· I#· O.y 
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Volatile Organics (SW 846 Method 8260) Page 1 of 2 

Site/Project: lJ j S C W IYJ ARJCOC #: (, 0 1-3 3 9- #of Samples: ~ Matrix: --=-1}+9.:::;V('..Q~uoo~QJ'---------
Laboratory: ~ £ /... SDG #: /09r.f"Ol LaboratarySamplciDs: I09lS"r:J. -001 f - OocJ (T§) 

"' 
Methods: Jld..~ o & Batch #s· . ...i'o2...1085 

Cellb. C.lb. CCV T Min. RF R8Dt %0 Method LCS MS Fletd Equip. Trip 
IS CASt Name c Intercept ~ LCS LCSD MS MSD Dup. 

l RF <20%1 Blka RPD RPD RPD Blanka Blank• 
>.OS 0.99 20% 

-oa~ 

1 11-SS-6 1 1 1-tricbloroetbane / 0.10 / 1/ v J -/.Jn ,\/'_ / v /'Yt9 / 
79--34-S 11.2.2-totrachloroetha 0.30 t 1\ 

2 79-00..S 1.1.2~ 0.10 I 
1 75-34-3 1,1-dlekloroetlwle 0.10 II \ 
1 7S-3s-i 1,1-dleb.loroetlleae 0.20 I \ 
1 107..()6..2 1.2~ 0.10 \ \ 
1 540-59..() 1 ,2-diekloroetlltae(total) 0.01 1 \ 
1 78-87-S 1.2-6:ialorolii'Ouae v' 0.01 I \ 
1 78-93-3 2~(Mn.1 <lhlllkl ./ 0.01 I I 
1 110-?S-·8 2-cbl«<Cthyl vinvl dbcr 1 \ 
2 591-78-6 2-bo:lCaiiCD: CMBK) v' 0.01 I I 
2 108-J()..J ~1-l ·~l 0.10 ·y \ 
1 67-64-1 acetoaeCl hblk) 0.01 r \ 
1 71-4-3-l beueDe o.so 1 
1 7S·27-4 bromodicbloromctbane 0.20 
3 7S·2S·l bromoform 0.10 / J ,/ : I 
1 7 ..... 83-9 bromomethane 0.10 I 
1 75-lS..O ca'boc dlauJ1idc 0.10 \ 
1 56-23-S carboa atracWoride 0.10 \ 
2 108-90-7 chlorobeuene o.so ' 1 7:5-00-3 c:l!iorodbm= O.Gl \ \ 
1 67-66-3 cblorotorm 0.20 ' 1 \ 
1 74-87-3 cblorometbanc 0.10 -l. 8 : \ \ 
1 10061..()1-5 cis-] 0.20 / \ \ 
2 124-48·1 dibr'olmchloi"'JJll!!lume 0.10 ; I I 
2 100-41-4 eth~ 0.10 I \ :J 
1 75..()9-2 IQ~hylene cbloride (lOxblk) O.ot ,/ \/ v \ \ 
2 100-42-5 !stvreoe 0.30 I ' 2 127-JB-4 t~ 0.20 ' T \ 
2 108-88-3 toluene( 1 Oxblk} 0.40 \ \ 
2 10061..()2-6 trans-1 3-dichl 0.10 I \ 
1 79-01-6 lrkllloroedleae 0.30 'fl ... ./ \ \ 
1 1'7~1-'4 I \'tlni clllorWe 0.10 I \ 
2 1330-20-7 I"YICIIe!l(toial) 0.30 1 \ 

11?.L...l • 1. 0 • /) ,'rA /ni'Oe/~ \. 
ifi'M.J - I o1. - :JJJ'r .J.. /~ ro ""L. 

~(, Notes: Sb ~rows lreRCRA l 
""' 

-r : 'I ReWe"cved By: - - -=-- 1/(;uj Date: 0 s.L. w. 0??-
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High Explosives (SW 846 Method 8330) 

Site/Project: OJ~ <;; l.J fl1 AR/COC#: {, 0=?33 ~ Laboratory Sample IDs: /0 9 ?5d - 00 9 

Laboratory: 9 R"). SDG#: /o 9 ?5.;} 

Methods: 883 0 

I# of Samples: Matrix: __ ...LA:z...9¥-J..ou:l.e.a~ut.,;.\L-..-------- Batch #&: dr;)o' 3 ti 
Curve CCV Method LCS MS Plleld. Equip. Field 

CAS# NAME I Intercept Rz %D BLanks LCS LCSD RPD MS MSD RPD Dup. Blanks Blanks 
.99 200-4 u 20% 200/o RPD u u 

2691-41-0 HMX tV" / L LJ~I.. \./ ,/ NA- v .\/ v IY~ 

121-82-4 RDX ~ v \ 1'-. 
99-35-4 1 3,5-Trinitrobenzene lv v \ '\. 
99-65-0 1,3-dinitrobenzene ./ v' \ .~ 
98-95-3 Nitrobenzene / .../ ').. 1'-. 
479-45-8 Tetryl ,/ .,/ \ '\. 
118-96-7 2,4,6-trinitrotoluene v ' .-./ _\.. '\ 
35572-78-2 2-amino-4 6-dinitrotoluene ./ \/ '\. 
19406-51..() 4-amino-2 6-dinitrotoluene lv' v \ '\ 
121-14-2 2 4-dini1rotoluene IV v \ '\. 
606-20.2 2,6-dinitrotoluene v' v \ .'\. 
88-72-2 2-nitrotoluene 1/ / \ ' 99-99-0 4-nitrotoluene !'\/ v \ '\. 
99..08-1 3-nitrotoluene / v ' 
78-11-5 PETN 

Sample SMC%REC SMCRT Sample SMC%REC SMCRT Comments: 

7A.e.... C/1 111 eo M(_ry .s /().J{.J 

/1?S WM /J~o~ , 

//)I ~ Tl fe,-,q 
·~ ~ Ao 

Confirmation 
~ M..J /JtA..J 0 h..ltUJ ~0~ oz,._ /k;.j 

Sample CAS I RPD>25% Sample CAS# RPD>25% 1 

JI!A~_- L___S~.6...! .._NO __ 
L__.. -

u~,/)1~ • 

R.t,v,~ eN ~w.t;/ul. 

Solidll-to-aqlleou coaversloa: d /1 . ~ J 
mg/kg= p.g/ g:(()lg/g) x(sample mass {g} /samplevol. {ml})x(IOOO mill lit«)] /Dilution Factor= p.g/1 Reviewed By: t/\...A ~ Date: t' $". I 3. 001 
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Inorganic Metals 
Site/Project: D J S qt.J IQ ARJCOC #: _6...:0:;..71..;....;:;.3<..:::;.'3_r.:.__ ____ _ Laboratory Sample IDs: IO 9 -=rs ci- oos RCJ:"5.. . A..Uo../J 

Laboratory: Q k-~ SDG #: -..!...1.=0__.9'-":1:....::.:.S J.==------- - CIO':iL .~ --

Methods: t,o~O ([CJ>.iJ.:.) ;ll,l ?o (Jiq) 
/ v 

rrv.a.v.........-~· ..... ..... ~.,.. -' ...... -···-· - - -·. -. -
CAS ##I 

~}£.. mq/J.. QC Element 

Analyte Metlaod LCSD MSD Rep. ICS Serial Field 
Equip. FieAd 

~~ ICV CCV ICB CCB LCS LCSD MS MSD ~DU~ Dup. 
BJallb RPD RPD RPD AB ~.tt .. \· RPD Blaab Blukl 

1429-90-S AI p IV11' /VI"t ff/1-

7~9-381 ./ 1/ //o,~ ,/ II' v' v _l v 1\ 'L -"L'" ,/ li 
7440-41-7 Be \ \ \ 
7~·9Cil IV' v' v" v v v v' \ v \ N.tr v M \ 
7440-70.2 Ca ..; v v' ./ ./ ,/' .,/ \ Nit \ v v v \ 
7-U0-47-3 (,'r i/ ..! v ./ v •OOO'f93 ,/ \ ./ 1 / v AA _\ Cr •• II 

7440-48-4 Co . \ _\ _'\._ ~'l s- ' ~me, 
7440-50-8 Cu \ \ \ 

.:1';8 
7439-89-6 Fe \ \ 
7439-9S-4 Mg J r/ v v' ..L .\L . v _\ I'{~ _l ..L _V _V \ 
1439-96-S MD \ ' \ 
7440.02..0 Ni \ \ 
7440-09· 7 K v ./ v" v ~ v \/ v v v 1~.3' Q,~~ - fi_C fdr.:rt"l /0 . .:) ., 

7..UO.Z2-1Aa ./ v' v J ../ v J 1\ ....... N19 / IV~ [~ ~ 'A.t:a. J 
7440-23-S Na ..; v _v' v ../ L v 1 Nt:~ \ J./ r/ v \ .r 

7440-62·2 v \ 1 \ 
744().66.6 Zn \ \ 

\ \ i\ 
7.09-92-1 p' ,/ v v v v v v \ v \ M v 1\A \ Se_ ll 
77112--'9-lSe ../ v' v .... 60o=ll v , 00.209 v \ l/ \ N.IJ .V NA \ ~c~ I V.O VI 
7~8-lAI 1./ v v \/ v" ,/ v \ v \ IYI/ / IVt \ 

4.3 ,, 
7440-36-0 Sb \ \ '\,_ 
7440-28..0!1 \ l \ 

\ \ \ flq, \\ 
1/ 

7.U9-97-6Ht v v / _,...... 1-,0QOO.S .J/' -/ \v' \ t/ / _\ 6o.... IV'{) u.r. 8: 

_CyaajdcCN ! \ 

~otH: Shaded rows arc RCRA metals. Solkb-to-aqueoua eoJIVersioa: mg/ kg= i'g/ g: [(Jlg/ g) x(samplcmass {g} /sample vol. {miJ) x(lOOO m1 I I liter)] /Dilution Factor "'J.lg/1 

Colllments: - 0 OS" f/ 

- OQ=? 

7 cP ll?,j 2)¥ 
I'~M 

• t j ,, 

rc,c.,.e~~ fA..rt.pHL>~ J..A.b ;, .J/1-t(C/uf.... .10 ~ )k.c~ a..oa... /HI ~u:./J J; 1i0 
d , /HI IY.Ou ()~ f70. 

- oo:;r 

sx 

10 9JoZ9 - oo~ 
SNA .!0~. 

Reviewed By: 1/L/'tA.A.l.- Date: OS. /3. QJI 

C.W 8 GL ::. 110 ·S'
11 

,
1 

- Cl OS" {;(J..JuJ- v B·l4 



General Chemistry 
Site/Project: 0 JJ y 4J /Y.l AR/COC #: 6 0 z 3 3 + Laboratory Sample IDs: /0 9 ? 5~ - tJ 0 8 { /buo4 ~ ) 
Laboratory: cf );')... SDG #: I 0 9 7 5d. - 0 I/ ( I'VP/l( } . ) 

Methods: 9D.[k (M!OnJ) ..553. J ( NPIY) 

#of Samples: c< Matrix: _ __;...~&-79 ..... <"-'IUJ"""'-'"U...,.J,__ _____ _ Batch#s: d'olO~#.k (4ruoa"u) ..?~3199 (NP«) 

QC Element 
('.AS# ADII)te 1 MSD Rep. ICS SerW Field Equip. Field Me•od LCSD A ICV CCV ICB CCB LCS LCSD BPD MS MSD 

RPD RPD AB DUu· Dup. BJaakl Blaab L Blaaks lioa RPD 

Puonde. V ..; ../ v' v v v !Vfl v M v MJ 

i\ 1\ 
~ 

&orr,l(/e v v v v' v v v v NA ~ sox 

\ \ 
'\ 

' 

~ OJoNdt .; v v v v v v v v 
..rox 

.5wt~ I ./ V' V' v v K v' 1\ v' ~ V' 

SDX 

NPr-/ / v ./ / / v v' \ v \ tO; ~ /OX \ 

Comments: 

lhJior,:) j)Ltp /IYJ .f /09 (. "1o( s'/YA ~Oy / 

II 11 IJ " Reviewed By: A/ W-£_ Date: _Q_.f" · 1~ · 0 J LT 

81' a«.e, 
/V/IY 11 

~ lb ~ /~a, 
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Inorganic Metals 
Site/Project: D J J y W IQ ARJCOC #: _r:.....:::o=--=J..:.....;:;..g,..::..:g_:r:.--____ _ Laboratory Sample IDs: I 0 9 7 Sci - 0 o s:: R cca.., 6J /q. /u 

Laboratory: Q k-A. SOO #: -~I.=.D~9:.....?.:....S.:::...::~==------- - 0011- ~(.(.__~,[ 

Methods: ~ 0 olO (.[CP.~rj_.)) ~ ~J llq} 
/ 

"'VI. oamples: c) Matrix: A_Q(..}e,ou.j_ Batch #s: l..f0/0, \ ~ ~ / I.JoL dol /Oo/8_ (.Zc.P Jm.s ) 
~ 

. CAS#/ ~}£.. n'l<f/J.. QC Element 

I Analyte Metllod LCSD MSD Rep. ICS Serial Field Eqllip. Fiekl 

~~ ICV CCV lCD CCB LCS LCSD MS MSD ~DU~ Dup. Blaa.b RPD RPD RPD AB ~ u .. ~ RPD Blllb Blob 

7429-90-5 AI 1!;1 /V¥r /V't ff#1-

7~9-381 ./ v //o,~ _./_ v v' v \ 1./ 1\ v v \/ \ 
7440-41-7 Be \ \ \ 
7~·9Cil ./ v v' v v'_ v v \ v \ N.rt v 1\.fl \ 
7440-70-2 Ca ..; v v' _-/ / ,/ v' \ N"' \ _t.L_ v v \ 
7~7-3(,'1' v ../ 1/ J v •000 '1"1.3 / \ v \ / t/ M_ \ Cr •• II 

7440-48-4 Co ' \ \ \ ljq $'" ' !))em~ 
7440-50-8 Cu \ \ \ 

lf;B 

7439-89-6 Fe \ ' 7439-95-4-Mg ./ v v' v' ./ v v \ /{4 \ \./" v v \ 
7439-96-S MD \ \ \ 
7440-02..0 Ni \ \ 
7440-09-7 K .,/ ../ v v v V' v v v v q,';\' 11_}) - ti_C ~ 10 .oJ ., 

7440-U4Aa / v v v IL v .../_ l ....... Nl9 ./ lVII /#lvm ~" "Ard_ J 
7440-23-S Na v v v -/ ./ v \ /'14 1\ J.L rL_ v \ ., 
7440-62-2 v \ \ \ 
744(J.66..6 Zn \ \ 

\ \ \ 
7-43,..92-1 p. v v _y' v I(' v v \ v' \ M v M \ Se. II 
7712...,..1& ./ v' v ~·~I y'_ '£1Il.l09_ v \ v' \ 1(4 v NA \ ~r' fa U7 
7-U0-38-2 AI ..; v v 1/ ./ ,/ v \ .......-: \ HI; 1/ M \ I 

43 ,, 

7440·36-0 Sb \ \ \ 
7440-28-GTI \ \ ~ 

\ \ ~ )tq, " II 
7.U9-97-fBI ../ v / v r-.oooos v v" \v _L / \ 16o.... to/C u<r, :l~ 

CyauidcCN I\ 

~ottt: Shaded rows are RCRA metals. SoJids-to-aqueous eoaverslon: mg/kg"' flg/ g: [(11g/ g) x(samplemass {g} I sample vol. {ml}) x(lOOO ml/lliter)] I Dilution Factor"" 1'811 

Comments: -DOS EJ 

-oo~ 

7 GP IYlJ lJt.,;..p 
/'l?rS 

, i II 

- 00? ~U!I~ l<..rVN-O~ AA6 I '1 J /'n( Ucd.. JQ ~ .~~.<..o~ a...oa... /HI cX.vu:/! .;1. ;iO 

Reviewed By: Jt./ tutL M IY.00 1.1~ J 77'-' .. sx 

10 9Jol9 - oo~ 
SNA .s 0~ . 

----~~~~~--------------- Dme: OS·/3. Q~ 

C.VY 8 a_ ~ 1/Q ·-S"I/ If 

- 6os- oUJu...r J B-14 



C4ntroc:t Verification Review (CVR.) 

Project IAoder _Co.;;;.:.;.;Ui;;:.;.ns:;.._ ______ _ Project NorM -~.;..;S:;;.;;;S....;;6W~M~--------- ea. No. n22_0109 

AR/COC No. 607337, 342 Analytical Lab _GE;..;;;.;;.L __________ _ Sf>&. No. 109752 
--~~---------------

In the tables bt.low, mark ony information tNt iS missing or incorrect Gnd give an explonaticm. 

1.0 Mctysis Request and Chain of Custody Record and Log-In Information 

Une Comllete1 ~ 
No. Item Yes No If no, explain Yes No 

1.1 All items on COC -' e- delta entrv ~;lerk initialed csnd dcrtcd X 
12 Container tvPe(s) correct for requetted X 
1.3 Sample. \IOiutne for #and 'typet_ of analyses requested X 
l4 Prescrwttv. correct for anatyscs requested X Sample Id 06+409..010 and -o14 received out of pH 

spec 

1.5 Custody records contifuluS and complete X ! 

1.6 Lab sample. N.Jmber(s) provided and SNL sample number(s) Cl'OSS rcferei1Ced and X 
comsct 

1.7 Date .. _ .. ._ rcc:clved X 
1.8_ Candition upon f"Cc:Cipt illformrrtion provided - X 

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

---- - -

Une Completc1 Resolvect1 
No. Item Yes No If no. exptaln Yes No 

2.1 Data l'e'licwld si X 
2.2 Method reference ... -....Is) complete and correct X 
2.3 QC ana~is and aceeptanc:& lin~its _I)I'OVidcd (MB, LCS, Replicate) X 
2.4 Matrix sPike/rnatrix_spike duplicate data ~ded (if I} X Missing for VOCs 
2.!5 Detection limlts_j"' · PQl.and Mbl{or IDL), MDA and k X 
2.6 QC batch rwmbcrs provided X 
2.7 Dilution factors and all dilution levels X 
2.8 Dcrta in late units and using c:orrec:t siQnific:ant (~ X 
2.9 ~ aralysit unc:ertainty (2 sigmcl error) Grid fracer recovery (if NIA 

-" -'-' _. i 

2.10 Namrttv.llf'OYided X 
2.11 TAT met X 

•• 2.12 Hold times met X 
2.13 Contro.ctual_qugiificrs proyided X : 

2.14 AIJ-... .-+ecf result and TIC (If ~·....JJ delta provided X 

J" 



"~:607337 
Contract Vuific:ation ~ (Cont-.d) 

;,,u ucna -·, CYa~~&~TKJn 

Itelft Yes No If no, Sample It) NoJFrac:tion(s) and Analysis 

3.1 Arc reporting units appropr~ for the matrix and ma.t controct.spccified or project-specific X 
requiremutts? Inorganics and metals reported as ppm (mg/litcr or mgi!Cg)? Trlt1unt reported 
In pic:ocuricS l*' liter with percent moiSture for soil SGmpla? Units consistent betweeft QC 

-• Gild sample data 

3.2 Quantttation limit met for all sample$ X 
3.3 Ac:curoc:y X 

a) I con1rol scnples ·reported and met for aU samples 
b) ~delta~ and met for all organic~ analyzed by a gas chromatography X 

technique 
c) Mcltrix sptke recovery ddtct reported and met X 

3.4 Precision X 
cs) Ae,llicata sample prcc~n reported and met for all inorganic and radiochcmistr'y 
b) Matrix spik& duplicate RPO da1Q reported and met for all organic~ X 

3.!5 Blank data X Sclerrium 4 chromium detcctad in Metals Method Blank 
a.) Method or reagent blank da.ta reported and met for all samples 

b) Salwpllng blcnk (&.g., field, 1rip, and equipment) data reported and rn&t X Bromodichlarorn&thana, bronlofonn, dibroflochJor-cm.thane 

dctectad in VOC Equipment Blank: barium, selenium, chromium 

detected In Metals Matflod Bfank 

3.6 eontrGc:tuaJ qualifi~ provided: ·r- estimated quantity; ·a•-onotyte found in method blank X 
GboYe the MOL for organic or abow th& PQL for inorganic; ·V"- CIIICllytc undetected (I'CSI.itl arc 
h.low the MDL. It>L, or MDA (radiochernic:al)); ·w~is done beyond the holding time 

3.7 Narrativeoddrcsscs planchet flaming for gross Glphalbcta NIA 

3.8 Narrcrtivc included, correct, dl'ld complete X 
i 
I 

3.9 Second cofumrl confimation data provided for mathods 8330 (high explosives) and 8082 X Missing for high explosives - cfl sample rcsutts arc Nt> 
{paticldes/PC8s) 



ARCOC: 607337 
Contract VerifiCGtion Review (Ccntinued) 

4.0 Colibra.tion and Validation DoatmentGtion 
Item Yes No Comments 

4.1 6C/MS (8260, 8270, cte.) 

a) 12-hour 1\N eheck provided X 

b) Initial calibration provided X 

c) Continuing ealibration provided X 

d) Internal S1andard perfortna.nce data provided X 

e) Instrument run logs provided X 

4.2 6C/HPLC (8330 and 8010 and 8082) 

a) Inifjal calibration provided X 

b) Corrtinuir19 calibration provided X 

e) Instrument n1n logs provided X 

4.3 Inclrganies (IMtalS) 

a) Initial c:alibration provided X 

b) Continuing ealibratlon provided X 

c) ICP Interference check~ data fi'OVIded X 

d) ICP serial dilution provided X 

c) InstNMrrt run logs prcwided X 

4.4 Radiochemistry 

ca} Instrunwnt run logs provided X 
--·-



ARCOC: 607337 

Contrac:t Verification R.eview (Concluded) 
!5.0 Problem Resolution 

Summar~ a the findings in the table below. Ust only samples/froc:tiOM for which cleficienelcs have been noted. 

Samplc/Froctlon Na. Analysis Problcms/ComtMnts/Resolutions 

Narrcrti~ voc Incorrect PS and Pst> listed {page ~) I Correct PS is ~341109829001 oncl COt'I'Cd PSl) is . 
1.200596836/109829001 

Narrati~ Nltra.tc/Nitrate lncorrcct Sampla Spike Recovery stcrtcnwnt (page 172) - results reported in QC 1U1ft11WY do not confirm 
stGtuneni ift narrati~ 

I 

I 

Based on the review, this da~ package is complete. Yes G 
If no, provi~: nonconformance report or correction request number 7608 and date corrcctlon request was submitted 04128104 

Reviewcdby: ( 1.k,.. - [)ate: 04/28104 Closcdby: ltkv-- Date: 05·0~ C4 



Date: 04128/04 

To: 

Company: 

Phone: 

Fax: 

Edie Kent 
Denni Grunstra 

From: Lorraine Herrera 

GEL 0~: _6~1~33~-----------------

..,.~{..,;;..843~) ..;;...556-8::...;;......;~1..;....71..;.__ ____ Phone: (505) 844-3199 

..,.~(..,;;..84..;..;3"..1..) ..;..766-;;;..;;._1.;.....;1..;....78.;...._____ Fax: (505) 844-3128 

Correction Request 

COC: 607337. 607342 SDG: 109752 Tracking No: 7608 

DennUEdie, 

Please correct the folowing error(s): 
• Incorrect PS and PSD listed (page 59) I Correct PS is 1200596834/109829001 and 

correct PSD is 12005968351109829001 
• Incorrect Sample Spike Recovery statement (page 172) - results reported in QC 

summary do not confinn statement in narrative 

Thank you, 
Lorraine 

Sandia National Laboratories 
Sample Management Ollice 

P.O. Box5800 
Albuquerque, New Mexico 871SS.1331 



\) 

" 

CONTRACT LABORATORY 
Internal Lab /h ANALYSIS REQUEST AND CHAIN OF CUSTODY 

2.. 
Page 1 or?Jl--

Batch No. /~ /fl SMO Use AR/COC 607544 
Dept. No.tMail Stop: 6133/MS1089 Date Samples Shipped: {,(uZ-fblr - ProjectrfaskNo. 7222.01.09- ·---~~- U Waste Characterization 

ProjecVTask Manager: Sue Collins Carrier/Waybill No. .1~ ·~ '1 I SMO Authorization: ~:-- '5 .. , L • -Send preliminary/copy report to: 
Project Name: DSS GW Lab Contact: Edie KenU803·556-8171 Contract#: PO 21671 , .... 

Record Center Code: ER Lab Destination: GEL b! Released by COC No.: I 

Logbook Ref. No.: ER 089 .z. SMO ContacVPhone: Pam PuissanV505-284-3185 ~ r: G ·~\-.i-f~ oc~t(. . 0 Validation Required 
Service Order No. CF 0~04 Send Report to SMO: Lorraine Herrera/505·284-3199 " Bill To: sandia National Labs (Accounts Payable) 

Location !Tech ,.iJea 

Building IRoom 
ER Sample 10 or 

Sample No.-Fraction I Sample Location Detail 
Pump I ER Site 

Depth (ft) No. 

Reference LOV(avallable at SMO) 
Date!Time(hr) I Sample Container Preserv-

Collected Matrix Type I Volume alive 

I I 
lx40ml None 

I I 
lx40ml None 

500ml HN03 
I I I 

t>OOml HN03 

500ml HN03 

t>OOml HN03 

500ml 4C 

:>OOml 4C 
I I I 

4C 

Collection Sample 
Method Type 

G SA 

G DU 

G SA 

G DU 

G SA 

G DU 

G SA 

G DU 

G SA 

P.O. Box 5800 MS 0154 

Albuquerque, NM 87185-0154 

Parameter & Method 
Requested 

, / .:..-// 7 ;!.·-
/ ' -

Lab Sample 
ID 

...-; .... / - .. 

-
' ~ 

'· 
./ 

,~, ,. 'S 

' I 065028-020 I CTF-MW2 I 120 I 154 060204/0952 

lx1L I 
I GW I AG I 4x1 L 4C I G I DU 

RMMA l,.JYes ~o Ref. No. Sample Tracking SmoUse Speclallnstructions/QC Requirements .. - Abnormal 
Sample Disposal [J Return to Client L-'J Disposal by lab Date Entered(mm/dd/yy) Ocn/IJP.Ir,t.J EDO 0 Yes D No Conditions on 
Turnaround Time L J 7 Day L J 15 Day [-'j 30 Day Entered by: ~ Level D Package 0 Yes 0 No Receipt 
l Return Samples By: [] Negotiated TAT QC in its. \.~"\ •send report to: 

Name /l,Pignature lnit Company/Organization/Phone/Cellular Tim Jackson/Org 6133/MS 1087/505-284-2547 

Sample Alfred Santillanes '1V-~.,cci:;;~ .. ~~ . .We!jonf6134/844-5130f228-0710 High Buffering Capacity (Add Preservative at Lab Lab Use 
Team John Boyd tol. ~·~vr 1 "J!' ~W/6134/284-3307/228·9231 Major Anions/Br,CI,FI,S04 if needed) 

Members William Gibson .V /Jill MA~"ll~ 1flif~ Weston/6134/284-5232/239·7367 Major Cations/Ca,Mg,K,Na 

Y : I '· FGW/ Filtered in field w/.45 micron filter 

•pfease list as separate report. 

1.Relinqulsh(ld by /(/(/d~ !J7JU\JJ.. Org.(/j:.j.:,t Date & -z -oy Time I 0 };a 4.Relinquished by Org. Date Time 
1. Received by ,.,o___(J y1'L..-y Org.c';t'?"'7 Date~-i-6'1 Time /(..1-?L.., 4. Received by Org. Date Time 

2.Relinquish!l_CJ_~y ,. ~·s ........... Org. r.t !.s Date {,;/.;,, h L/ Time { .h•C; 5.Relinquished by Org. Date Time 
2. Received by A... I Org. Date Time 5. Received by Org. Date Time 

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

3. Received by Org. Date Time 6. Received by Org. Date Time 



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

ARICOC· 

Sample ID or 
Fraction Sample Locati 

065027-015 CTF-MW2 

065028-015 CTF-MW2 060204/0954 G 

<1 I 065029·001 CTF-TB2 060204/0944 G 



Sample Fin, ,s Summary ' 1/1 

Site: DSS-GWM ARICOC: 607544 Data Type: Organic, Inorganic, & Gen Chem 
-~ --·- - ~-

-Cll c e <II 

~ 1 
::l ·c: 

E J! 

g e Cll 
(/) 

.2 fn 
....... 

.J::. 

~ ~ :::E 
I 

I 

M ~ ..,. 
I 0 N r-.. - co co r-.. ;± r-.. 

065027-001 CTF-MW2 UJ,A 
065028-001 CTF-MW2 UJ,A 
065029-001 CTF-TB2 UJ,A 
065027-010 CTF-MW2 UJ,B3 
065028-010 CTF-MW2 UJ,B3 

: 

HE and General Chemistry analyses met QC acceptance criteria. No data will be qualified. 

Validated By: f::t,: ;1_,>:::, b Date: 07/20/04 



Analytical Quality Associates, Inc. 

Date: 

To: 

From: 

Subject: 

616 MaxineNE 
Albuquerque, NM 87 I 23 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.corn 

July 20, 2004 

File 

Kevin Lambert 

Memorandum 

Organic Data Review and Validation- SNL 
Site: DSS-GWM 
ARJCOC:607544 
SDG: 114072 
Laboratory: GEL 
Project/Task: 7222.01.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM SMO AOP 00-03 Rev 1. 

Summary 

AU samples were prepared and analyzed with accepted procedures using method EP A8260B (VOC) and 
EPA8330 (High Explosives). All compounds were successfully analyzed. Problems were identified with 
the data package that result in the qualification of data. 

1. VOC: 
The LCS percent recovery (%R) for chloromethane (66%) was< the lower QC acceptance limit 
(72%). The associated sample results were non-detects (NDs) and will be qualified "UJ, A." 

Data are accq>table and reported QC measures appear to be adequate. The following sections discuss the data 
review and validation. 

Holding Times 

AJI samples were extracted and analyzed within the prescribed holding times and properly preserved. 

Calibration 

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

VOC: 
The calibration RF for trichloroethene (0.27) was <the specified minimum RF (0.30). The calibration 
relative standard deviation (RSD) and continuing calibration verifiCation percent difference (CCV %D) 
for trichloroethene met QC acceptance criteria. The associated sample results were NDs and as a result 
based on professional judgment no data will be qualified. The CCV %D for six target analytes were > 



20% but~ 40%(see Data Validation Worksheets). The associated sample results were NDs and as a 
result based on professional judgment no data will be qualified. 

Blaaks 

No target analytes were detected in the blanks except as fo1lows. 

VOC: 
Toluene was detected~ DL) in the trip blank (TB). However, associated sample results were NDs; 
no data will be qualified as a result. 

Internal Standards ass> 
Internal standards data met QC acceptance criteria. 

Surrogates 

The surrogate recoveries met QC acceptance criteria. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCSILCSD) 

The LCS/LCSD met QC acceptance criteria except as follows. 

All analyses: 
The LCS %R for bromoform (78%) was slightly< the lower QC acceptance limit (79%). The 
associated sample results were NDs and as a result based on professional judgment no data will be 
qualified. It should be noted that no LCSD was provided with the SOO. Laboratory precision was 
assessed using the MS/MSD, which met QC acceptance criteria. No data will be qualified as a resuh. 

Matrix Spike/Matrix Spike Duplicate <MS/MSD) 

The MS/MSD met QC acceptance criteria except as follows. 

High Explosives (HE): 

It should be noted the MS/MSD was run on a sample of similar matrix from another SNL SDG and met 
QC acceptance criteria. No data will be qualified as a result. 

Tmet Compound Identification/Confirmation 

No target compound identification/confrrmation analyses were required. 

Detection Limifs/Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

HE: 
All samples were diluted 2x according to laboratory procedure for this analysis. 

OtberQC 

No equipment blank (EB), TB, field blank (FB), or field duplicate pair was submitted on the AR/COC(s) 
except as follows. 

VOC: 



A TB was submitted on an AR/COC(s). A field duplicate pair was submitted on the AR/COC(s). 
There are no "required" review criteria for field duplicate analyses comparability; no data will be 
qualified as a result. 

HE: 
A field duplicate pair was submitted on the AR/COC(s). There are no .. required" review criteria for 
field duplicate analyses comparability; no data will be qualified as a result. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 

Date: 

To: 

From: 

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

July 20, 2004 

File 

Kevin Lambert 

Memorandum 

Subject: Inorganic Data Review and Validation- SNL 
Site: DSS-GWM 
AR/COC: 607544 
SDG: 114072 
Laboratory: GEL 
Projectffask: 7222.01.09 

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

Summary 

The samples were prepared and analyzed with accepted procedures using methods EP A6020 (ICP-MS 
metals), EPA7470A (CV AA mercury), EPA9012A (fotal Cyanide), EPA9056 (Bromide, Fluoride, 
Chloride, and Sulfate by Ion Chromatography), and EPA353.1 (Nitrate/Nitrite). Problems were identified 
with the data package that result in the qualification of data. 

1. ICP-MS metals: 
The following target analytes were detected~ DL) in one or more of the blanks (ICB, CCB) at negative 
concentration with absolute value > the DL but < the RL. The associated sample results are qualified as 
noted below. 

Sample I 14072-003 
and-004 

Se was non-detect (NO) and will be qualified "UJ, B3." 

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

Holding Times/Preservation 

The samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

The initial and continuing calibration data met QC acceptance criteria. 

Blanks 



No target analytes were detected in the blanks except as noted above in the summary section and as 
follows. 

ICP-MS metals: 
Arsenic, potassium, and sodium were detected ~ DL) in one or more of the blanks (ICB, CCB, 
MB). However, the associated sample results were NDs or> Sx the blank concentrations; no data 
will be qualified as a result Lead was detected~ DL) in one or more of the blanks (ICB, CCB) 
at negative concentration with absolute value> the DL but <the RL. However, the associated 
sample results were> Sx the DL; no data will be qualified as a result. 

Laboratory Control Sample (LCS)I Laboratory Control Sample Duplicate <LCSD) 

The LCS(LCSD met QC acceptance criteria except as follows. 

All analyses: 
It should be noted that no LCSD was provided with the SDG. No data wiH be qualified as a 
result. Laboratory precision was assessed using the replicate. 

Matrix Spike (MS) 

The MS met QC acceptance criteria except as follows. 

ICP-MS metals: 
It should be noted the MS was run on a sample of similar matrix -&om another SNL SDG and met 
QC acceptance criteria. No data will be qualified as a result. Also, it should be noted that the MS 
%R limits do not apply for target analytes with sample concentrations > 4x the spike 
concentrations (see Data Validation Worksheets). No data will be qualified as a resuh. 

Replicate 

The replicate met QC acceptance criteria except as follows. 

ICP-MS metals: 
It should be noted the replicate was run on a sample of similar matrix from another SNL SDG and 
met QC acceptance criteria. No data will be qualified as a resuh. 

ICP Serial Dilution 

The serial dilution met QC acceptance criteria except as follows. 

ICP-MS metals: 
It should be noted tbe serial dilution was run on a sample of similar matrix from another SNL 
SDG and met QC acceptance criteria. 

ICP Interference Check Sample UCS) 

The ICS data met QC acceptance criteria. 

Detection Limit31Dilutions 

All detection limits were properly reported. No dilutions were required except as follows. 

ICP-MS metals: 
The samples were diluted 5x for calcium and sodium due to instrument QC failures. 



Ion Chromatography (IC): 
The samples were diluted 50x for bromide. chloride, and sulfate due to high concentration and matrix 
interference. 

OtherQC 

No equipment blank (EB). field blank (FB) or field duplicate pair was submitted on the AR/COC(s) except 
as follows. 

All analyses: 
A field duplicate pair was submitted on the AR/COC(s ). The relative percent difference (RPD) for 
several target analytes in the field duplicate pair are presented on the Data Validation Worksheets. 
There are no "required" review criteria for field duplicate analyses comparability; no data will be 
qualified as a result. 

No other specific issues were identified which affect data quality. 



site/Projeot: P.2 5 ,,, G 4/m 
ARICOC #: /o() f~<fl/ 
Laboratory: G ,;~L 
soo #: / l '-/ {) ::r,~2 

2. Calibrations 

3. MethodBlanks 

4. MSIMSD 

5, Laboratory Control Samples 

6. Replicates 

7. Surropt-es 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

ll. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

-"1'' t. £,. 

13. OtherQC · r · 

J = F..sQmated 
U = Not Detected 
UJ = Not Detected. Estimated 
R = Unusable 

Data Validation S..mmary 
Project/l'ask 1#: 'l_.;J..;J.;;u.II,02 hfSamplco: L 3 Malrix: ±~ .. 

Laboratory Sample IDs: : // 'I C' t ,,;;. ~· l)t:)1 l - () 5 

Odaer 

Check (..J) = Acceptable 
Shaded Cells = Not Applicable (also "N.A .. ) 
NP = Not Provided . . . ,, • 
Other: Reviewed By; l::;.,,/1•""· ,/l ;:::;. .. ~¢- Date: ..... P 1 -,c~- v t.f_ 

B-12 



VolatQe;Qrpnlcs (SW 846 Method 8260) Pap 1 of2 
DS5 -GlJm tt17;!2t't #I bfSimpl.es: 3 Matrix: ~ 

Labonltory Sample IDs: II l/tJ ld. - Cl()/ t; - QO.:J. '# -0 I l 

Commenta: Netes: Shaded rows arcRCRA~ 
~,..,._, ff "'~ Date: t/1 . ~tl·-C?!f 

B-18 



3 ·-j 
If f .. 
> 0 



High Explosives (SW 846 Method 8330) 
SiteiProject: !>5,'2_ - ().' w 1~] ARICOC #: 6.12 (51./ t.{ Laboratmy5ampl¢.1Ds: l/ '/&' ·1 ;J.. - P t?~,- 01 C? 

I.aboratmy. ~ e· L SOO#: _....../..._/ '%_il.._..2 ..... ~----
Metbo4s: li PA~ 3 3o (II¢) 

I , " ", 1 .. ,,a.:.,,,,,,)!.::.,, ... ,L... ~~ .... , .. :!2!=:; ... : .~a""~'~L.,;: .:, ... , 

.... , ... ··:$~~'.~.·.·~t·:;!~~if'n•1~i[~~.~m.;~::i~~r~;··i:! 

~ CGm'el'llon: 
111&~'ka"'t18/ g:[(p.g/ g) x(~lelllllsa {g} I samplevol. {ml}) x(lOOO ml J !liter)] I Dilutia:t Factor"' p.g/1 Reviewed By: 

F. ~' '-.P' I J 
~··t··"'-, ,/j £~-!~·. Date: 0' -.:z,~ 

B-17 



Note.: Shaded rows are RCRA metals. 

Commentt: tJ C.- ...t~ J:'i.c. · P·IT! 
N/4 !~Tk M -s· 7" 

5 E 1::.- L":' T/1 E I~ D ,.P 

'At~ ... f ' I..._ 

1/;t 
Inorganic Metals 

Labotatoty Sample IDs: // :?'i1l;l - ()(/:; ·tf:<c .. GOb 

Reviewed By: ~ l~~...__ rf' :2:;::"""='~~ Date: t~I-:J.I.I -~ Y 

B-14 



--..... ,..,_- : - ,. ....... 

Blank\Analyte .. 003 .• ~·;''I<{ .. t . 

!>15 l< 
.. , 
'·~~ 

Ct..lJ 
Ntt 

...... ...,., 
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Contract Verification Review (CVR) 

Project Leader _c_o....,L_LIN-.:...S ------- Project Name _o_s_s_-_o.;..WM....;... __________ _ Case No. 7222_01.09 

ARICOC No. 607544 
-------------------

Analytical Lab _o_E_L ____________ _ SDG No. 114072 ---------------------
ln the tables below, mark any information that is missing or incorrect and give an explanation. 

0 
~ -- - ~ - --~- -----· - - - -·---- - -- ..... --

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

1.1 All items on COC complete • data entry cJerk initialed and dated X 
1.2 ContainertYi)C(s) correct for aita1y8es reQuested X 
1.3 Samole volume ade(iuate for # and types of analyses reQuested X 
1.4 Preservative correct for IUlalyses requested X 
1.5 Custody records continuous and complete X 

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

1.7 Date samoles rectived X ! 
J.8 Condition upOn receipt information provided X I 

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

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

2.1 Data reviewed, signature X 
2.2 Method refetenoe nW11_ber(s) complete and correct X 
2.3 QC analysis aild acceptance limits P!'.Qvided (MB. LCS Replicate) X 
2.4 Matrix spike/matrix spike duplicate data provided (if ~ested) X 
2.5 Detection limits provided; PQL and MDL (or IDL), MDA and L. X 
2.6 QC batch numbers pr()Vided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data teJ)Orted in appropriate units and using correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma ettor) and tracer recovery (if N/A 

applicable) reported 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual qualifiers provided X 
2.14 All requested result and TIC (Ifrequested)data provided X I 



Al<.COC 607344 
Contract Verificati()rt Review {Continued) 

-------- ----- - ----· ---- -

Item Yes No Ifmo, Sample ID No./Fraction(s) and Analysis 

3 .1 Aic reporting units appropriate for the matrix and meet contract specified or projett-specific X l 
requirements? Inorganics and metals reported as ppm (mglliter or mg/Kg)? Tritium reported 
in picocuries per liter with percent moisture for soil sampies? Units consistent between QC 
samples and sample data 

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X CHLOROMETHANE & BROMOFORM FAILED RECOVERY 
a) Laborat~ control samples accuracy reported and met for all samples LIMITS FOR VOC LCS 

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

c) Matrix spike recovery data reported and met X 

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

3.5 Blank data X ARSENIC, POTASSIUM & SODIUM DETECTED IN BLANK 
a) Method or reagent blank data reported and met for all samples 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X TOLUENE DETECTED IN TRIP BLANK 

3.6 Contractual qualifiers provided: "f'· es1imated quantity; "B"-analyte fo\llld iil method blank X 
above the MDL for organic or above the PQL for inorganic;. "U"- analyte Ubdetected (results 
are below the MDL, IDL, or MDA (radiochemical)); "H''-analysis done beyond the holding 
time 

3.7 Narrative addresses planchet flaming for gross alpha'beta N/A 

3.8 Narrative included, correct, and complete X 

3.9 Second column confmnation data provided for methods 3330 (high explosives) and 8082 X 

(pesticidesiPCBs) 



ARCOC 601$44 

Contract Verification Review (Concluded) 

S.O Problem Resolution 

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

Sample/Fraction No. Analysis Problems/Comrtlents/Resolutions 

065029-001 8260B TOLUENE INCORIU:ClL Y QUALIFIED WI1H A "B" 

Were deficiencies unresolved? @ No 

Based on the review, this data package is complete. Yes ® 
If no, provide: nonconformance report or cotTection request number J026_ and date correction request was submitted:- 6-3Q.Q4 

Date: §-30-04 Closed by: W . P ~'*c.· J~ADate: 9--cr Q-0 4 



Date: 6-30-04 

To: _;De;;...::..;.n..:.:..n;,:_i G..:;...;..;;ru..c..;nstra~'-------- From: Wendy J. Palencia 

Company: GEL 0~: _6~1~3~3 _________________ __ 

Phone: -.:~(,;;;_84.;..;;:3;.L-) ~556-8:;...::;.._;;_.;.17"'-1'------ Phone: (505) 844-3132 

Fax: __l(..:;_84.;:...::3:L)....:...766..:;..;:,_-1..:..1~7~8----- Fax: (505) 844-3128 

Correction Request 

COC: 607544 SDG: 114072 Tracking No: 8026 

NOTE: Denni, 
Voc sample #065029-001 was qualified with a "B. on toluene, but there was no 
toluene in the method blank. Please forward a corrected COA. 

Thank you, 
Wendy 

Sandia National Laboratories 
Sample Management Office 

P.O. Box 5800 
Albuquerque, New Mexico 87185-1331 
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ANNEX C 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

Introduction 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used are those that SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE eta/. September 1995); Workbook: Future Use Management Area 1 (DOE eta/. October 
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNUNM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

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

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

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

Based upon the location of the SNUNM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

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

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

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

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

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

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.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 nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COCs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1 ). The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COCs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

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

Soil Ingestion 

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

C *IR*CF*EF*ED ] =~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 {1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

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

where: 

Cs *fR*EF*ED*(YvFor hEF) 
I =--------------~~~~=-

s BW*AT 

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

Soil Dermal Contact 

where: 

C * CF *SA* AF * ABS * EF *ED D =~s ______________________ _ 

a BW*AT 

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

ABS= Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

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

where: 

C *IR*EF*ED I = ___:_:_w _____ _ 

w BW*AT 

lw =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 

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

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

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

Tables 2 and 3 show the default parameter values suggested for use by SNUNM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COGs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNUNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNUNM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNUNM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNUNM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNUNM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 25oa.b 52 wk!yr)a,b 350a,b 

Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 
70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body WeiQht (kQ) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,550a,b 25,55oa.b 25,55oa.b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125 a,b 10,95oa,b 10,950 a,b 

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

Ingestion Rate (mg/day) 1 ooa,b 200 Childa,b 200 Child a,b 
1 00 Adulta,b 1 00 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3/day) 2oa,b 30 Adulta 20 Adulta 
Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor (mg/cm2) 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day) 3,3ooa 5,700 Adulta 5, 700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

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

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wklyr 
Exposure Duration (yr) 25a,b 3oa.b 

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

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

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

Inhalation Pathway 
Inhalation Rate (m3/yr) 7,300d,e 10,95oe 
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 

a Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
esNUNM (February 1998). 
EPA =U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA =Not applicable. 
wk = Week(s). 
yr = Year(s). 
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Residential 

365 day/yr 
3oa.b 

70 Adulta,b 

100 mg/dayc 

10,950d 

7,300d,e 
1.36 E-5 d 

16.5C 

101.8b 
0.25b,d 
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1.0 INTRODUCTION 

1.1 Investigation History 

Solid Waste Management Unit (SWMU) 161 was originally one of 23 SWMUs designated as 
Operable Unit (OU) 1295 at Sandia National Laboratories/New Mexico (SNLINM). This number 
was reduced to 22 when a petition for Administrative No Further Action (NFA) was approved by 
the New Mexico Environment Department (NMED) for SWMU 139 in 1995. 

In June 1996, an NFA proposal was submitted to the NMED for SWMU 161 (SNLINM June 
1996). In June 1998, the NMED Hazardous and Radioactive Materials Bureau (HRMB) 
responded with a Request for Supplemental Information (RSI) on the NFA proposal that 
required finalized location and site maps and the investigation of a potential soil-vapor plume 
indicated by PETREX™ passive soil-vapor survey data. In addition, the NMED required 
SNL/NM to analyze for high explosive (HE) compounds using U.S. Environmental Protection 
Agency (EPA) Method 8330, complete a revised risk assessment that follows NMED risk 
assessment protocols, and revise analytical tables to include complete analyte lists and method 
detection limits for the analytes (NMED June 1998). 

SNL/NM responded to the RSI in November 1998, submitted revised maps and amended data 
tables, and committed to completing a revised risk assessment in accordance with current risk 
assessment procedures. SNL/NM also agreed to collect additional HE soil samples from up to 
three locations at the site (SNL/NM November 1998). 

At that time, negotiations were being conducted to define a technical and decision-making 
approach to complete environmental assessment and characterization work at the 22 OU 1295 
SWMUs and 61 other Drain and Septic Systems (DSS) Area of Concern (AOC) sites at 
SNL/NM. A Sampling and Analysis Plan (SAP) (SNLINM October 1999) was written that 
documented investigations planned for completion at all OU 1295 SWMUs and AOC sites. The 
plan was approved by the NMED in January 2000 (Bearzi January 2000). The NMED notified 
SNL/NM in June 2000 that the need for additional work at SWMU 161 and otherDSS sites 
would be determined after additional work was completed pursuant to the SAP (NMED June 
2000). Technical details for soil sampling procedures, soil sample locations, laboratory 
analytical methods, and passive soil-vapor sampling requirements at these sites were specified 
in a follow-up Field Implementation Plan (SNL/NM November 2001 ), which was also approved 
by the NMED (Moats February 2002). 

Because of the physical similarity of the SWMUs with the AOC sites, and because the same 
characterization procedures were used for both, the 22 SWMUs were combined into the AOC 
site investigation procedures outlined in the SAP (SNL/NM October 1999). Shallow subsurface 
soil and soil-vapor sampling investigations were completed at the SWMUs and AOC sites by 
November 2002. The data were evaluated and the candidate SWMU and AOC sites were 
ranked in order to select sites for deep soil-vapor well installation and sampling. SWMU 161 
was not one of the sites selected for deep soil-vapor well sampling or any other additional work. 

In January 2005, SNL/NM contacted the NMED Hazardous Waste Bureau (HWB) regarding the 
need for collection of the additional soil samples for HE compound analysis at SWMU 161; the 
NMED-HWB responded that no additional sampling would be required (Cooper February 2005). 
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1.2 Remaining RSI Requirement 

The remaining requirement to fulfill the June 1998 RSI for SWMU 161 that is addressed in this 
RSI response is to: 

• Submit a revised risk assessment using all available soil data. 

An updated general location map (Figure 1.2-1 ), and an updated site location map showing the 
soil sampling locations at this site (Figure 1.2-2) are also provided. Because the site description 
and operational history were presented in the initial NFA proposal (SNLINM June 1996), the 
information is only briefly summarized in the risk assessment report in Chapter 2.0. 
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2.0 RISK ASSESSMENT REPORT FOR DSS SWMU 161 

2.1 Site Description and History 

DSS SWMU 161, the Building 6636 Septic System at SNL/NM, is located in Technical Area Ill 
on federally owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the 
U.S. Department of Energy (DOE). The abandoned septic system consisted of a 750-gallon 
septic tank connected to a drainfield consisting of 10, 60-foot-long, 4-inch-diameter, perforated 
clay pipe drain lines. In addition, Building 6635, located immediately southwest of 
Building 6636, contains floor drains in the east and west corners of the building that also 
discharge to the drainfield. Available information indicates that Buildings 6635 and 6636 were 
constructed in 1971 (SNL/NM March 2003), and it is assumed that the septic system was also 
constructed at that time. By 1993, discharges from the facilities were routed to the City of 
Albuquerque sanitary sewer system (Jones July 1993). The old septic system lines were 
disconnected and capped, and the system was abandoned in place concurrent with this change 
(Romero September 2003). Waste in the septic tank was removed and managed according to 
SNL/NM policy. The empty and decontaminated septic tank was inspected by the NMED on 
January 26, 1996, and a closure form was signed (SNL/NM January 1996). The septic tank 
was backfilled with clean, native soil from the area in early 1996. 

Environmental concern about DSS SWMU 161 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the Building 6636 
septic system and Building 6635 floor drains at this site. Because operational records were not 
available, the investigation was planned to be consistent with other DSS site investigations and 
to sample for possible COCs that may have been released during facility operations. 

The ground surface in the vicinity of the site is flat or slopes slightly to the west. The closest 
drainage lies approximately 1 ,000 feet south of the site and terminates in the playa just west of 
KAFB. No springs or perennial surface-water bodies are located within 2.5 miles of the site. 
Average annual rainfall in the SNL/NM and KAFB area, as measured at Albuquerque 
International Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site 
is minor because the surface is nearly flat. 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 SWMU 161 is unpaved with 
some native vegetation, and no storm sewers are used to direct surface water away from the 
site. 

DSS SWMU 161 lies at an average elevation of approximately 5,384 feet above mean sea level. 
The groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated 
silts, sands, and gravels. Groundwater is approximately 466 feet below ground surface {bgs). 
Groundwater flow is thought to be to the west in this area (SNL/NM April 2004 ). The nearest 
groundwater monitoring wells are located at the Chemical Waste Landfill, approximately 
3,500 feet southeast of the site. The nearest production wells are north of the site and include 
KAFB-4 and KAFB-11, which are approximately 3.9 and 4.4 miles away, respectively. 
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2.2 Data Quality Objectives 

Soil sampling was conducted in 1994 in accordance with the rationale and procedures 
described in the approved "Septic Tanks and Drainfields ADS [Activity Data Sheet]-1295 RCRA 
Facility Investigation Work Plan" (SNL/NM March 1993), the SAP for the RFI of the septic tanks 
and drainfields (IT March 1994), and subsequent site-specific addenda to the Work Plan and 
SAP based upon discussions with the NMED/HRMB. 

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 2.2-1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COCs at DSS SWMU 161 was effluent discharged to the environment from 
the drainfield at this site. 

Table 2.2-1 
Summary of Sampling Performed to Meet Data Quality Objectives 

DSS SWMU 161 Potential COC 
Sampling Area(s) Source 

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

the drainfield 

Soil adjacent to, Effluent 
and beneath, the discharged to the 
septic tank environment from 

the septic tank 

coc 
DSS 
NA 
SWMU 

=Constituent of concern. 
= Drain and Septic Systems. 
= Not applicable. 
= Solid Waste Management Unit. 

Number of Sample 
Sampling Density Sampling Location 
Locations (sam pies/acre) Rationale 

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

2 NA Evaluate potential 
COC releases to 
the environment 
from effluent 
discharged from 
the septic tank 

In 1994, soil samples were collected from boreholes drilled in the drainfield and adjacent to the 
septic tank using a Geoprobe TM. The 1994 drainfield sampling intervals started at 1 0 and 
20 feet bgs in each of the drainfield borings. The DSS SWMU 161 septic tank borehole 
sampling intervals started 7.5 feet bgs; a depth equal to the base of the septic tank. Soil 
samples were collected using procedures described in the RFI Work Plan (SNLINM March 
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1993) and the SAP for the RFI of septic tanks and drainfields (IT March 1994). Table 2.2-2 
summarizes the types of confirmatory and quality assurance (QA)/quality control (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), RCRA metals, hexavalent chromium, cyanide, tritium, and radionuclides 
by gamma spectroscopy. The samples were analyzed by off-site laboratories (Quanterra 
Environmental Services [QES] and Thermo Analytical lnc./Eberline Laboratories [TMA]) and the 
on-site SNLINM Radiation Protection Sample Diagnostics (RPSD) Laboratory. Table 2.2-3 
summarizes the analytical methods and the data quality requirements from the RFI Work Plan 
(SNL/NM March 1993) and the SAP for the RFI of septic tanks and drainfields (IT March 1994 ). 

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), two field duplicates, and one set of equipment blanks. No significant 
QA/QC problems were identified in the QA/QC samples. 

All of the DSS SWMU 161 soil sample results were verified/validated by SNL/NM. The off-site 
laboratory results from QES and TMA were reviewed according to "Verification and Validation of 
Chemical and Radiochemical Data," Technical Operating Procedure (TOP) 94-03, Rev. 0 
(SNL/NM July 1994) or earlier ER Project Administrative Operating Procedures (AOPs). 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) or an 
earlier procedure. The reviews confirmed that the analytical data are defensible and therefore 
acceptable for use in this RSI response. Therefore, the data quality objectives (DQOs) have 
been fulfilled. 

2.3 Determination of Nature, Rate, and Extent of Contamination 

2.3.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS SWMU 161 
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 RFI Work Plan 
(SNL/NM March 1993), the SAP for the RFI of septic tanks and drainfields (IT March 1994 ), and 
subsequent negotiations with the NMED/HRMB identified the sample locations, sample density, 
sample depth, and analytical requirements. The sample data were subsequently used to 
develop the final conceptual site model for SWMU 161, which is presented in this risk 
assessment report. The quality of the data specifically used to determine the nature, migration 
rate, and extent of contamination is described in the following sections. 
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Table 2.2-2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS SWMU 161 

Gamma 1 

Hexavalent Spectroscopy 
1 

Sample Type VOCs SVOCs RCRA Metals Chromium Total Cyanide Tritium Radionuclides i 

Confirmatory 20 20 20 20 20 2 2 1 

Duplicates 2 2 2 2 2 0 0 
EBs and TBsa 3 1 1 1 1 0 0 ! 

Total Samples 25 23 23 23 23 2 2 ! 

Analytical Laboratory QES QES QES QES QES TMA RPSD : 

aTBs for VOCs only. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
QAJQC =Quality assurance/quality control. 
QES = Quanterra Environmental Services. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
TB = Trip blank. 
TMA =Thermo Analytical lnc./Eberline Laboratories. 
VOC = Volatile organic compound. 



Table 2.2-3 
Summary of Data Quality Requirements for DSS SWMU 161 

Analytical Data Quality 
Methoda Level QES TMA 

VOCs Defensible 20 None 
EPA Method 8260 
SVOCs Defensible 20 None 
EPA Method 8270 
RCRA Metals Defensible 20 None 
EPA Method 600Q/7000 
Hexavalent Chromium Defensible 20 None 
EPA Method 7196A 
Total Cyanide Defensible 20 None 
EPA Method 9012A 
Tritium Defensible None 2 
EPA Method 906.0 or 
equivalent 
Gamma Spectroscopy Defensible None None 
Radionuclides 
EPA Method 901.1 

Note: The number of samples does not include composite samples or 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. 
QA/QC = Quality assurance/quality control. 
QES = Quanterra Environmental Services. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
TMA = Thermo Analytical lnc./Eberline Laboratories. 
VOC =Volatile organic compound. 

2.3.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at DSS 

RPSD 
None 

None 

None 

None 

None 

None 

2 

SWMU 161 are evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, RCRA metals, hexavalent chromium, 
cyanide, tritium, and radionuclides by gamma spectroscopy. The analytes and methods listed in 
Tables 2.2-2 and 2.2-3 are appropriate to characterize the COCs and potential degradation 
products at SWMU 161. 

2.3.3 Rate of Contaminant Migration 

The septic system at DSS SWMU 161 was deactivated in the early 1990s when Buildings 6635 
and 6636 were 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 and floor drains at this site was therefore dependent upon the volume of aqueous 
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effluent discharged to the environment from this system when it was operational. Any migration 
of COCs from this site after use of the 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 SWMU 161. 

2.3.4 Extent of Contamination 

Subsurface soil samples were collected from boreholes drilled at 11 locations beneath and/or 
adjacent to the effluent release points and areas (septic tank and 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 10 and 20 feet bgs in the 
drainfield area, and 7.5 feet bgs adjacent to the septic tank. Sampling intervals started at the 
depths at which effluent discharged from the septic tank and drainfield drain lines would have 
entered the subsurface environment at the site. This sampling procedure was required by 
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 of any COCs. 

2.4 Comparison of COCs to Background Levels 

Site history and characterization activities are used to identify potential COCs. The DSS 
SWMU 161 NFA proposal (SNL/NM June 1996) describes the identification of COCs and the 
sampling that was conducted in order to determine the concentration levels of those COCs 
across the site. Generally, COCs evaluated in this risk assessment include all detected organic 
and all inorganic and radiological COCs for which samples were analyzed. When the detection 
limit of an organic compound is too high (i.e., could possibly cause an adverse effect to human 
health or the environment), the compound is retained. Nondetected organic compounds not 
included in this assessment were determined to have detection limits low enough to ensure 
protection of human health and the environment. In order to provide conservatism in this risk 
assessment, the calculation uses only the maximum concentration value of each COC found for 
the entire site. The SNL/NM maximum background concentration (Dinwiddie September 1997) 
was selected to provide the background screen listed in Tables 2.4-1 and 2.4-2. 

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

Table 2.4-1 lists the nonradiological COCs and Table 2.4-2 lists the radiological COCs for the 
human health risk assessment at DSS SWMU 161. All samples were collected from depths of 
5 feet bgs or greater; therefore, evaluation of ecological risk was not performed. Both tables 
show the associated SNL/NM maximum background concentration values (Dinwiddie 
September 1997). Section 2.6.4 discusses the results presented in Tables 2.4-1 and 2.4-2. 
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coc 
Inorganic 

Arsenic 

Barium 

Cadmium 

Chromium, total 

Chromium VI 

Cyanide 

Lead 

Mercury 

Selenium 

Silver 

Organic 

Acetone 

Methylene chloride 

Methyl ethyl ketone 

Table 2.4-1 
Nonradiological COGs for Human Health Risk Assessment at DSS SWMU 161 with 

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

Is Maximum COC 
Concentration Less 

Maximum SNL/NM Than or Equal to the 
Concentration Background Applicable SNLINM BCF 
(All Samples) Concentration Background Screening (maximum Log K0w 

(mg/kg) (mq/kq)8 Value? aquatic) (for organic COCs) 

4.3 4.4 Yes 44c --
172 214 Yes 170d --
0.53 0.9 Yes 54c --
22 15.9 No 16C --

o.ose 1 Yes 16c --
0.0006 NC Unknown NC --

10.3 11.8 Yes 49c --
o.ose <0.1 Yes 5,500C --
0.25e <1 Yes 8oo1 --
40.8 <1 No o.sc --

0.017 NA NA 0.699 -0.249 

0.0035 J NA NA 59 1.259 

0.0058 J NA NA 1h 0.29h 

Bioaccumulator?b 
(BCF>40, 

Log K0w>4) 

Yes 

Yes 

Yes 

No 

No 
' 

Unknown I 

Yes 

Yes 

Yes 

No 

No 

No 

No 
Methyl isobutyl ketone o.oose NA NA 5i 1.19; No _j 

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
8 0inwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998a. 
cyanicak March 1997. 
dNeumann 1976. 
eNondetected concentration (i.e., one-half the maximum detection limit, if value is greater than the maximum detected concentration or analyte was not detected at 
all). 
tcallahan et al. 1979. 
9Howard 1990. 
hHoward 1993 . 
iMicromedex, Inc. 1998. 
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BCF 

coc 
DSS 
J 

Kow 
Log 
mg/kg 
NA 
NC 
NMED 
SNLINM 

SWMU 

Table 2.4-1 (Concluded) 
Nonradiological COCs for Human Health Risk Assessment at DSS SWMU 161 with 

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

= Bioconcentration factor . 
= Constituent of concern. 
= Drain and Septic Systems. 
= Estimated concentration. 
:;:: Octanol-water partition coefficient. 

=Logarithm (base 10). 
= Milligram(s) per kilogram. 
:;:: Not applicable. 
:;:: Not calculated. 
= New Mexico Environment Department. 

= Sandia National Laboratories/New Mexico. 
= Solid Waste Management Unit. 
= Information not available. 
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Table 2.4-2 
Radiological COCs for Human Health Risk Assessment at DSS SWMU 161 with 
Comparison to the Associated SNL/NM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Maximum Activity SNL/NM Background Equal to the Applicable 
(All Samples) Activity SNL/NM Background BCF 

coc (pCi/~=J)a (pCi/q)b Screeninq Value? (maximum aquatic) 
Cesium-137 ND (0.0322) 0.079 Yes 
Thorium-232 0.428 1.01 Yes 
Tritium ND (0.0135) 0.021 9 Yes 
Uranium-235 NO (0.187) 0.16 No 
Uranium-238 0.869 1.4 Yes 

Note: Bold indicates COCs that exceed the background screening values and/or are bioaccumulators. 
avalue listed is the greater of either the maximum detection or the highest MDA. 
bDinwiddie September 1997, Southwest Area Supergroup. 
cNMED March 1998a. 

3,000d 
3,000d 

NA 
900d 
900d 

N dBaker and Soldat 1992. 

Is COCa 
Bioaccumulator?c 

(BCF >40) 
Yes 
Yes 
No 

Yes 
Yes 

cb 9 Tharp February 1999, 420 pCi!L = 0.021 pCi/g assuming a soil density of 1 gram/cubic centimeter and a 5 percent soil moisture. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
ND ( ) = Not detected above the MDA, shown in parentheses. 
NO ( ) =Not detected, but the MDA (shown in parentheses) exceeds background activity. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNLINM = Sandia National Laboratories/New Mexico. 

~ SWMU = Solid Waste Management Unit. 
0 

"' ~ 
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0 
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:,;. 
<11 
)> 
s: 



2.5 Fate and Transport 

The primary releases of COCs at DSS SWMU 161 were to the subsurface soil resulting from 
the discharge of effluents from the Building 6636 septic system and the Building 6635 floor 
drains. Wind, water, and biota are natural mechanisms of COC transport from the primary 
release point; however, because the discharge was to subsurface soil, none of these 
mechanisms are considered to be of potential significance as transport mechanisms at this site. 
Because the drainfield is no longer active, additional infiltration of water is not expected. 
Infiltration of precipitation is essentially nonexistent at DSS SWMU 161, as virtually all of the 
moisture either drains away from the site or evaporates. Because groundwater at this site is 
approximately 466 feet bgs, the potential for COCs to reach groundwater through the 
unsaturated zone above the water table is extremely low. 

The COCs at DSS SWMU 161 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 (uranium-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 SWMU 161 are limited to VOCs. Organic COCs may be 
degraded through photolysis, hydrolysis, and biotransformation. Photolysis requires light and 
therefore takes place in the air, at the ground surface, or in surface water. Hydrolysis includes 
chemical transformations in water and may occur in the soil solution. Biotransformation 
(i.e., transformation caused by plants, animals, and microorganisms) may occur; however, 
biological activity may be limited by the arid environment at this site. Because of the depth of 
the COCs in the soil, the loss of VOCs through volatilization is expected to be minimal. 

Table 2.5-1 summarizes the fate and transport processes that can occur at DSS SWMU 161. 
The COCs at this site include both radiological and nonradiological inorganic analytes as well as 
organic analytes. Wind, surface water, and biota are considered to be of low significance as 
potential transport mechanisms at this site. Significant leaching into the subsurface soil is 
unlikely, and leaching into the groundwater at this site is highly unlikely. The potential for 
transformation of COCs is low, and loss through decay of the radiological COC is insignificant 
because of its long half-life. 
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Table 2.5-1 
Summary of Fate and Transport at DSS SWMU 161 

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

DSS = Drain and Septic Systems. 
SWMU = Solid Waste Management Unit. 

2.6 Human Health Risk Assessment 

2.6.1 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 SNUNM 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 estimated incremental 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 EPA, NMED, and 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. 

2.6.2 Step 1. Site Data 

Section 2.1 of this risk assessment provides the site description and history for DSS 
SWMU 161. Section 2.2 presents a comparison of results to DQOs. Section 2.3 discusses 
the nature, rate, and extent of contamination. 
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2.6.3 Step 2. Pathway Identification 

DSS SWMU 161 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Annex A 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 COGs and direct gamma 
exposure for the radiological COGs. The inhalation pathway for both nonradiological and 
radiological COGs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COGs as well. The dermal pathway is included for the 
nonradiological COGs 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 
SWMU 161 is approximately 466 feet bgs. No intake routes through plant, meat, or milk 
ingestion are considered appropriate for either the industrial or residential land-use scenarios. 
Figure 2.6.3-1 shows the conceptual site model flow diagram for SWMU 161. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil in~estion Soil in~estion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 

2.6.4 Step 3. Background Screening Procedure 

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

2.6.4.1 Methodology 

Maximum concentrations of nonradiological COGs are compared to the approved SNL/NM 
maximum screening levels for this area. The SNL/NM maximum background concentration was 
selected to provide the background screen in Table 2.4-1 and used to calculate risk attributable 
to background in Section 2.6.6.2. Only the COGs that were detected above the corresponding 
SNL/NM maximum background screening levels or that do not have either a quantifiable or 
calculated background screening level are considered in further risk assessment analyses. 

For radiological COGs that exceed the SNL/NM background screening levels, background 
values are subtracted from the individual maximum radionuclide concentrations. Those that do 
not exceed these background levels are not carried any further in the risk assessment. This 
approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COGs that do not have a background value and are 
detected above the analytical minimum detectable activity (MDA) are carried through the risk 
assessment at the maximum levels. The resultant radiological COGs remaining after this step 
are referred to as background-adjusted radiological COGs. 
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2.6.4.2 Results 

Tables 2.4-1 and 2.4-2 show the DSS SWMU 161 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 (chromium and 
silver) were measured at concentrations greater than the background screening values. One 
constituent (cyanide) does not have a quantified background screening concentration; therefore 
it is unknown whether this COC exceeds background. Four constituents are organic 
compounds that do not have corresponding background screening values. 

For the radiological COCs, one constituents (uranium-235) exhibited an MDA greater than the 
background screening level. 

2.6.5 Step 4. Identification of Toxicological Parameters 

Tables 2.6.5-1 (nonradiological) and 2.6.5-2 (radiological) 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 2.6.5-1 were obtained from the 
Integrated Risk Information System {IRIS) (EPA 2004a), the Health Effects Assessment 
Summary Tables (HEAST) (EPA 1997a), the Technical Background Document for Development 
of Soil Screening Levels (NMED February 2004 ), Risk Assessment Information System (ORNL 
2003), and EPA Region 6 (EPA 2004b) databases. 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: 

2.6.6 

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

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

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

Step 5. Exposure Assessment and Risk Characterization 

Section 2.6.6.1 describes the exposure assessment for this risk assessment. Section 2.6.6.2 
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 estimated incremental cancer risk are provided for the 
background-adjusted radiological COC for both the industrial and residential land-use scenarios. 
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Table 2.6.5-1 
Toxicological Parameter Values for DSS SWMU 161 Nonradiological COCs 

Rf00 RfDinh SF0 SFinh 

coc (mg/kg-d) Confidencea (mg/kg-d) Confidencea (mg/kg-d)·1 (mg/kg-d)"1 

Inorganic 

Chromium 1.5E+Oc L -- -- -- --
Cyanide 2E-2c M -- -- -- --
Silver 5E-3c L -- -- -- --
Organic 

Acetone 1 E-1 c L 1 E-1 8 -- -- --
Methylene chloride 6E-2c M 8.6E-1 9 -- 7.5E-3c 1.6E-3c 

Methyl ethyl ketone 6E-1c L 2.9E-1c L -- --
Methyl isobutyl ketone 8E-29 -- 2.3E-29 -- -- --

aconfidence associated with IRIS (EPA 2004a) database values. Confidence: L = low, M = medium. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2004a): 

62 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans. 
D = Not classifiable as to human carcinogenicity. 

croxicological parameter values from IRIS electronic database (EPA 2004a). 
dToxicological parameter values from NMED (February 2004). 
8Toxicological parameter values from EPA Region 6 (EPA 2004b}. 
'Toxicological parameter values from Risk Assessment Information System (ORNL 2003). 
9Toxicological parameter values from HEAST (EPA 1997a). 
A6S = 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 Environment Department. 

RfDinh 
RfDO 

SFinh 
SFO 
SWMU 

= Inhalation chronic reference dose. 
= Oral chronic reference dose. 
= Inhalation slope factor. 
= Oral slope factor. 
=Solid Waste Management Unit. 
= Information not available. 

Cancer 
Classb A6S 

D 0.01d 

D 0.1d 

D 0.01d 

D 0.01 1 

62 0.1d 

D 0.1d 

-- 0.01 1 



Table 2.6.5-2 
Radiological Toxicological Parameter Values for DSS SWMU 161 COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
coc (1/pCi) (1/pCi} (Q/pCi-yr) Cancer Classb 

Uranium-235 4.70E-11 1.30E-08 2.70E-07 A 

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

0 
= Oral (ingestion) slope factor. 

SWMU = Solid Waste Management Unit. 

2.6.6.1 Exposure Assessment 

Annex A provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
annex shows parameters for both industrial and residential land-use scenarios. The equations 
for nonradiological COCs are based upon the Risk Assessment Guidance for Superfund 
(RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 1989), the 
Technical Background Document for Development of Soil Screening Levels (NMED February 
2004), as well as other EPA and NMED guidance documents, and reflect the reasonable 
maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For the radiological 
COC, the coded equation provided in RESRAD computer code is used to estimate the 
incremental TEDE and cancer risk for individual exposure pathways. Further discussion of this 
process is provided in the "Manual for Implementing Residual Radioactive Material Guidelines 
Using RESRAD" (Yu et al. 1993a). 

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

2.6.6.2 Risk Characterization 

Table 2.6.6-1 shows an HI of 0.01 for the DSS SWMU 161 nonradiological COCs and an 
estimated excess cancer risk of 2E-8 for the designated industrial land-use scenario. The 
numbers presented include exposure from soil ingestion, dermal contact, and dust and volatile 
inhalation for nonradiological COCs. Table 2.6.6-2 shows an HI of 0.00 and no quantified 
estimated excess cancer risk for the DSS SWMU 161 associated background constituents 
under the designated industrial land-use scenario. 
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Table 2.6.6-1 
Risk Assessment Values for DSS SWMU 161 Nonradiological COCs 

Industrial Land-Use Residential Land-Use 
Maximum Scenarioa Scenarioa 

Concentration Hazard Cancer Hazard Cancer 
coc (mg/kg) Index Risk Index Risk 

Inorganic 
Chromium 22 0.00 -- 0.00 --
Cyanide 0.0006 0.00 -- 0.00 --
Silver 40.8 0.01 -- 0.11 --
Organic 
Acetone 0.017 0.00 -- 0.00 --
Methylene chloride 0.0035 J 0.00 2E-8 0.00 5E-8 

Methyl ethyl ketone 0.0058 J 0.00 -- 0.00 --

Methyl isobutyl ketone 0.005b 0.00 -- 0.00 --

Total 0.01 2E-8 0.11 5E-8 

aEPA 1989. 
bNondetected concentration (i.e., one-half the maximum detection limit is greater than the maximum 
detected concentration). 
COC =Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 

= Information not available. 

Table 2.6.6-2 
Risk Assessment Values for DSS SWMU 161 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentration a Hazard 
coc (mg/kg) Index 

Chromium 15.9 0.00 
Cyanide NC --
Silver <1 --

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. 
SWMU =Solid Waste Management Unit. 

= Information not quantified. 
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Cancer 
Risk 

--
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Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.00 --

-- --
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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 was calculated that results in an incremental 
TEDE of 3.9E-3 millirem {mrem)/year {yr). In accordance with EPA guidance found in Office of 
Solid Waste and Emergency Response {OSWER) Directive No. 9200.4-18 {EPA 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 SWMU 161 for the industrial land-use scenario is well 
below this guideline. The estimated excess cancer risk is 3.3E-8. 

For the nonradiological COCs under the residential land-use scenario, the HI is 0.11 with an 
estimated excess cancer risk of 5E-8 (Table 2.6.6-1 ). The numbers in the table include 
exposure from soil ingestion, dermal contact, and dust and volatile inhalation. Although 
the EPA (1991) guidelines generally recommend that inhalation not be included in a residential 
land-use scenario, this pathway is included because of the potential for soil in Albuquerque, 
New Mexico, to be eroded and for dust to be present in predominantly residential areas. 
Because of the nature of the local soil, other exposure pathways are not considered {see 
Annex A). Table 2.6.6-2 shows an HI of 0.00 and no quantified estimated excess cancer risk for 
the DSS SWMU 161 associated background constituents under the residential land-use 
scenario. 

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
1.0E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNLINM 
February 1998) for a complete loss of institutional controls (residential land use in this case); the 
calculated dose value for DSS SWMU 161 for the residential land-use scenario is well below 
this guideline. Consequently, SWMU 161 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 9.6E-8. The excess cancer risk from the 
nonradiological and radiological COCs should be summed to provide risk estimates for 
persons exposed to both types of carcinogenic contaminants, as noted in OSWER Directive 
No. 9200.4-18 "Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental 
Response, Compensation, and Liability Act] Sites with Radioactive Contamination," (EPA 
1997b ). This summation is tabulated in Section 2.6.9. 

2.6.7 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 (less than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess cancer 
risk is 2E-8. NMED guidance states that cumulative excess lifetime cancer risk must be less 
than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determines risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, there is neither a 
quantifiable HI nor an excess cancer risk for nonradiological COCs. The incremental risk is 
determined by subtracting risk associated with background from potential COC risk. These 
numbers are not rounded before the difference is determined and therefore may appear to be 
inconsistent with numbers presented in tables and within the text. For conservatism, the 
background constituents that do not have quantified background screening concentrations are 
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assumed to have a hazard quotient of 0.00. The incremental HI is 0.01 and the estimated 
incremental excess cancer risk is 2.27E-8 for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COCs under an industrial land-use scenario. 

For the radiological COC under the industrial land-use scenario, the incremental TEDE is 
3.9E-3 mrem/yr, which is significantly lower than the EPA's numerical guideline of 15 mrem/yr 
(EPA 1997b). The estimated incremental excess cancer risk is 3.3E-8. 

The calculated HI for the nonradiological COCs under the residential land-use scenario is 0.11, 
which is below numerical guidance of 1 suggested in the RAGS (EPA 1989). The estimated 
excess cancer risk is 5E-8. 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 0.11 and the estimated incremental 
cancer risk is 4.83E-8 for the residential land-use scenario. These incremental risk calculations 
indicate insignificant risk to human health from nonradiological COCs under the residential land
use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological components is 
1.0E-2 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNLINM "RESRAD Input Parameter Assumptions and Justification" (SNLINM 
February 1998). The estimated excess cancer risk is 9.6E-8. 

2.6.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS SWMU 161 is based 
upon an initial conceptual model that was validated with sampling conducted at the site. The 
sampling was implemented in accordance with procedures and DQOs in the RFI Work Plan 
(SNL/NM March 1993), the SAP for the RFI of septic tanks and drainfields (IT March 1994 ), and 
subsequent negotiations with the NMED/HRMB. The data from soil samples collected at 
effluent release points are representative of potential COC releases to the site. The analytical 
requirements and results satisfy the DQOs, and data quality was verified/validated in 
accordance with SNL/NM procedures. Therefore, there is no uncertainty associated with the 
data quality used to perform the risk assessment at SWMU 161. 

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

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

Table 2.6.5-1 shows the uncertainties (confidence levels) in nonradiological toxicological 
parameter values. There is a combination of estimated values and values from the IRIS (EPA 
2004a), HEAST (EPA 1997a), EPA Region 6 (EPA 2004b), Risk Assessment Information 
System (ORNL 2003), and Technical Background Document for Development of Soil Screening 
Levels (NMED February 2004). Where values are not provided, information is not available 
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from the HEAST (EPA 1997a), IRIS (EPA 2004a), Technical Background Document for 
Development of Soil Screening Levels (NMED February 2004), Risk Assessment Information 
System (ORNL 2003), or EPA regions (EPA 2004b, EPA 2002a, EPA 2002b). Because of the 
conservative nature of the RME approach, uncertainties in toxicological values are not expected 
to change the conclusion from the risk assessment analysis. 

Risk assessment values for nonradiological COCs are within the acceptable range for human 
health under the industrial and residential land-use scenarios compared to established 
numerical guidance. 

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

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

2.6.9 Summary 

DSS SWMU 161 contains identified COCs consisting of some inorganic, organic, and 
radiological compounds. Because of the location of the site, the designated industrial land-use 
scenario, and the nature of contamination, potential exposure pathways identified for this site 
include soil ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and 
soil ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same 
exposure pathways are applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COCs show that for the industrial land-use scenario the HI (0.01) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk is 
2E-8; thus, excess cancer risk is also below the acceptable risk value provided by the NMED for 
an industrial land-use scenario (Bearzi January 2001 ). The incremental HI is 0.01 and the 
estimated incremental excess cancer risk is 2.27E-8 for the industrial land-use scenario. These 
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 (0.11) is below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 5E-8. 
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 0.11 and the 
estimated incremental excess cancer risk is 4.83E-8 for the residential land-use scenario. 
These 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 less than EPA guidance values. The estimated TEDE is 3.9E-3 mrem/yr for the industrial 
land-use scenario, which is much lower than the EPA's numerical guidance of 15 mrem/yr 
(EPA 1997b). The corresponding estimated incremental excess cancer risk value is 3.3E-8 for 
the industrial land-use scenario. Furthermore, the incremental TEDE for the residential land-
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use scenario that results from a complete loss of institutional control is 1.0E-2 mrem/yr with an 
associated r"isk of 9.6E-8. The guideline for this scenario is 75 mrem/yr (SNLINM February 
1998). Therefore, DSS SWMU 161 is eligible for unrestricted radiological release. 

The excess cancer risk from the nonradiological and radiological COCs should be summed to 
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as 
noted in OSWER Directive No. 9200.4-18 (EPA 1997b). The summation of the nonradiological 
and radiological carcinogenic risks is tabulated in Table 2.6.9-1. 

Table 2.6.9-1 
Summation of Incremental Nonradiological and Radiological Risks from 

DSS SWMU 161, Building 6636 Septic System Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 2.27E-8 3.3E-8 5.6E-8 
Residential 4.83E-8 9.6E-8 1.4E-7 

DSS = Drain and Septic Systems. 
SWMU = Solid Waste Management Unit. 

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. 

2.7 Ecological Risk Assessment 

2.7.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS SWMU 161. A component of the NMED Risk
Based Decision Tree (NMED March 1998a) is to conduct an ecological risk assessment that 
corresponds with that presented in the EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment followed by a more detailed 
risk assessment if warranted by the results of the scoping assessment. Initial components of 
NMED's decision tree (a discussion of DQOs, data assessment, and evaluations of 
bioaccumulation as well as fate and transport potential) are addressed in previous sections of 
this report. At the end of the scoping assessment, a determination is made as to whether a 
more detailed examination of potential ecological risk is necessary. 

2.7.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A scoping risk-management decision (Section 2.7.2.4) summarizes the scoping 
results and assesses the need for further examination of potential ecological impacts. 
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2.7.2.1 Data Assessment 

As indicated in Section 2.4, all COGs at DSS SWMU 161 are at depths of 5 feet bgs or greater. 
Therefore, no complete ecological exposure pathways exist at this site, and no COGs are 
considered to be COPECs. 

2.7.2.2 Bioaccumulation 

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

2.7.2.3 Fate and Transport Potential 

The potential for the COGs to migrate from the source of contamination to other media or biota 
is discussed in Section 2.5. As noted in Table 2.5-1, wind, surface water, and biota (food chain 
uptake) are expected to be of low significance as transport mechanisms for COGs at this site. 
Degradation, transformation, and radiological decay of the COGs also are expected to be of low 
significance. 

2.7.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it is concluded that 
complete ecological pathways are not associated with COGs at this site. Therefore, no 
COPECs exist at the site, and a more detailed risk assessment is not deemed necessary to 
predict the potential level of ecological risk associated with the site. 
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3.1 

3.0 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 Corrective Action Complete (CAC) without controls (NMED April 
2004) is recommended for DSS SWMU 161 for the following reasons: 

3.2 

• The soil has been sampled for all potential COCs. 

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

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

Criterion 

Based upon the evidence provided in Section 3.1, a determination of CAC without controls 
(NMED April 2004) is recommended for DSS SWMU 161. This is consistent with the NMED's 
NFA Criterion 5, which states, "the SWMU/AOC has been characterized or remediated in 
accordance with current applicable state or federal regulations, and the available data indicate 
that contaminants pose an acceptable level of risk under current and projected future land use" 
(NMED March 1998b). 
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ANNEXA 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

Introduction 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used are those that SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE eta/. September 1995); Workbook: Future Use Management Area 1 (DOE eta/. October 
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNUNM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

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

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

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

Based upon the location of the SNUNM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

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

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

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

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

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

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

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

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

where; 

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

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

(1) 

For nonradiological constituents of concern (COGs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (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 COGs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COGs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1 ). The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COGs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

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

Soil Ingestion 

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

C *IR*CF*EF*ED / =~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 (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

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

where: 

Cs *IR*EF *ED*(J(For hEF) 
I =--------------~~~~=-
s BW *AT 

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

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D =~s ______________________ _ 
a BW *AT 

Da =Absorbed dose (mg/kg-day) 
C5 = 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 

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

where: 

C *IR*EF*ED I = __;;_w _____ _ 

w BW *AT 

lw = 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 

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

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

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

Tables 2 and 3 show the default parameter values suggested for use by SNUNM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COGs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNUNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNUNM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNUNM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNUNM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNUNM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 25oa.b 52 wk/yr)a,b 350a,b 

Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 
70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

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

Averaging Time (days) 
for Carcinogenic Compounds 25,55oa,b 25,55oa.b 25,55oa,b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9, 125a,b 10,95oa.b 10,950 a,b 

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

Ingestion Rate (mg/day) 1ooa.b 200 Childa,b 200 Child a,b 
100 Adulta,b 1 00 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

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

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 
Skin Adherence Factor {mg/cm2} 0.2a 0.07 Adulta 0.07 Adulta 
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 
(cm2/day) 3,3ooa 5,700 Adulta 5,700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED December 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
cExposure Factors Handbook (EPA August 1997). 
ED =Exposure duration. 
EPA =U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Mifligram(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 wk/yr 
Exposure Duration (yr) 25a,b 3oa.b 

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

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

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

Inhalation Pathway 
Inhalation Rate (m3fyr) 7,300d,e 10,95oe 
Mass Loading for Inhalation g/m3 1.36 E-Sd 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 lnqested NA NA 

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

365 day/yr 
3oa.b 

70 Adulta,b 

100 mg/dayc 

10,950d 

7,300d,e 
1.36 E-5d 

16.5C 

101.8b 
0.25b,d 
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