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3.0 SWMU 228A 



3.0 ENVIRONMENTAL RESTORATION SWMU 228A, CENTRIFUGE DUMP SITE 

3.1 Summary 

Sandia National Laboratories/New Mexico (SNUNM) is proposing a risk-based No Further 
Action (NFA) decision for Solid Waste Management Unit (SWMU) 228A, Operable Unit 1309. 
SWMU 228A, the Centrifuge Dump Site, is located east of SNUNM Technical Area (TA) II on 
the northern rim of the Tijeras Arroyo. Environmental concern for SWMU 228A is primarily 
based upon depleted uranium (DU) fragments that were present in a steep gully and an 
adjoining alluvial fan. The DU fragments had been dumped along the arroyo rim with other 
weapon debris and some construction debris. The DU fragments and debris were removed 
from SWMU 228A during 1998 and 1999 voluntary corrective measure (VCM) activities. 

Review and analysis of all relevant data for SWMU 228A indicate that concentrations of 
contaminants of concern (COG) are less than applicable risk-assessment action levels. Thus, 
SWMU 228A is being proposed for an NFA decision based upon confirmatory sampling data 
demonstrating that COCs released from this SWMU into the environment pose an acceptable 
level of risk under current and projected future land use, as set forth by NFA Criterion 5, which 
states, "the SWMU/AOC [area of concern] has been characterized or remediated in accordance 
with current applicable state or federal regulations, and the available data indicated that 
contaminants pose an acceptable level of risk under current and projected future land use" 
(NMED March 1998). 

3.2 Description and Operational History 

This section describes SWMU 22BA and discusses its operational history. 

3.2.1 SWMU Description 

SWMU 228A, the Centrifuge Dump Site, covers 1.6 acres and is located about 500 feet east of 
the historic TA-ll boundary on the northern rim of the Tijeras Arroyo (Figure 3.2.1-1). The 
recently constructed Explosive Components Facility (ECF) is located about 500 feet north of the 
SWMU. SWMU 228A is situated on land that is owned by Kirtland Air Force Base (KAFB) and 
permitted to the U.S. Department of Energy (DOE). The site is situated on the steeply sloping 
rim of the Tijeras Arroyo and the nearly flat floodplain below (Figure 3.2.1-2). Ground elevations 
at SWMU 228A range from 5,405 feet at the northern site boundary to about 5,360 feet at the 
southern site boundary on the Tijeras Arroyo floodplain. The vicinity is unpaved and no storm 
sewers are used to direct surface water. The extreme southern end of SWMU 228A is located 
within the 1 00-year Tijeras Arroyo floodplain (Figure 3.2.1-3). However, the site is located 
approximately BOO feet from the active channel, which only flows several times each year at 
Powerline Road. The Tijeras Arroyo is the most significant surface-water drainage feature on 
KAFB. The arroyo originates in the Tijeras Canyon, which is bounded by the Sandia Mountains 
to the north and the Manzano Mountains to the south. The arroyo trends southwest along the 
southern edge of the site and eventually drains into the Rio Grande, approximately 9 miles west 
of SWMU 228A. 
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Figure 3.2.1-2 
Aerial photograph of SWMU 228A, Sandia National Laboratories/New Mexico (February 1999) before final 

grading and revegetation work. View to the northwest with TA-ll in left background. SWMU 50 and 
Scrappy-DU gully are in the center of photograph. 
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The annual precipitation for the area, as measured at the Albuquerque International Sunport, is 
8.1 inches (NOAA 1990). No springs or perennial surface-water bodies are located within 
2 miles of the site. During most rainfall events, rainfall quickly infiltrates the soil at SWMU 228A. 
However, virtually all of the moisture undergoes evapotranspiration. Evapotranspiration 
estimates for the KAFB area range from 95 to 99 percent of the annual rainfall (Thompson and 
Smith 1985, SNUNM February 1998a). 

Groundwater monitoring for the area surrounding SWMU 228A is conducted as part of the 
Sandia North groundwater investigation (SNUNM July 1999). Four monitoring wells 
(TA2-W-24, TA2-W-25, TA2-W-26, and TA2-W-27) are located within 400 feet of SWMU 228A. 
Two water-bearing zones, the shallow groundwater system and the regional aquifer, underlie 
SWMU 228A. The shallow groundwater system is not used for water supply. The depth to the 
shallow groundwater system is approximately 280 feet below ground surface (bgs) near the 
southern end of SWMU 228A. The depth to the regional aquifer is approximately 450 feet bgs. 
Both the City of Albuquerque and KAFB use the regional-aquifer for water supply. The nearest 
water-supply well, KAFB-11, is located approximately 0.7 mile east of SWMU 228A. The 
nearest downgradient water-supply well is KAFB-1, which is located approximately 1.4 miles 
northwest of the site. 

Grasslands are the dominant plant community surrounding SWMU 228A and include species 
such as blue/black grama and western wheatgrass (SNUNM December 1997). The site is 
principally vegetated by ruderal species such as Russian thistle (tumbleweed). 

Soil at the site has been identified as the Btuepoint-Kokan Association (SNUNM December 
1 997). For purposes of defining the background levels of metals and radionuclides in soil, this 
soil has been included as part of the North Supergroup (IT Corporation March 1996). The 
Bluepoint-Kokan Association consists of the Bluepoint loamy fine sand, which is developed on 
slopes of 5 to 15 percent, and the Kokan gravelly sand on slopes of 15 to 40 percent (SNUNM 
December 1 997). These soils are slightly calcareous and mildly to moderately alkaline. Runoff 
potential for these soils ranges from slow to very rapid, and the hazard of water erosion is slight 
to severe. Water permeability is moderate to very rapid. The surficial deposits are underlain by 
the upper unit of the Santa Fe Group. The upper Santa Fe Group consists of coarse- to fine
grained fluvial deposits from the ancestral Rio Grande that intertongues with coarse-grained 
alluvial fan/piedmont veneer facies, which extend westward from the Sandia and Manzanita 
Mountains. The upper Santa Fe unit is approximately 1 ,200 feet thick in the vicinity of the site. 

Environmental concern about SWMU 228A was based upon weapons debris and construction 
debris that was dumped at the site in the 1950s. The weapons debris, including DU fragments, 
came from the adjacent centrifuge (SWMU 50). Following some centrifuge tests in the mid-
1950s, weapons debris was dumped in a gully located about 80 feet east of the centrifuge. This 
gully eventually became part of SWMU 228A. The weapons debris was dumped next to 
construction debris from the demolition of KAFB barracks that had been previously dumped in 
the early 1950s. Except for a limited amount of cleanup in 1994, the weapons and construction 
debris remained near the upper end of the gully unti! 1997. 

Unfortunately, heavy rainfall on July 28, 1997, washed some of the weapons and construction 
debris farther down the gully and onto the Tijeras Arroyo floodplain. On the following day, the 
ER Project discovered the DU fragments at SWMU 228A and the lateral extent of the new 
alluvial fan was mapped on the basis of visible DU fragments, trash, and sand deposition. The 
alluvial-fan deposit became known as Scooby-DU because of its distinctive outline 
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(Figure 3.2.1-3). Scooby-DU covered approximately 0.1 acre with an estimated maximum 
thickness of about 3 feet. During the planning stages of the VCM, the gully earned the 
nickname Scrappy-DU gully (Figure 3.2.1-4). At its northern end, the Scrappy-DU gully was 
about 10 feet wide and had steeply sloping walls about 8 feet high. The gully flared out 
southward on the Scooby-DU alluvial fan deposit. 

Following the discovery of DU fragments in July 1997, the southern boundary for SWMU 228A 
was moved about 220 feet southward to encompass the alluvial-fan deposit (Scooby-DU). Just 
prior to the start of the VCM cleanup operation in June 1998, the northern boundary was moved 
about 100 feet northward so that a waste-staging area could be prepared. At present, SWMU 
22BA covers 1.6 acres. 

3.2.2 Operational History 

Historical records and technical memoranda have provided a significant level of process 
knowledge for the centrifuge testing activities. Weapons operations at the centrifuge are well 
documented in a series of classified memoranda written by SNUNM engineers and scientists 
(Green January 1998). The centrifuge was constructed in 1952 within an abandoned meander
loop above the Tijeras Arroyo floodplain (Furman 1990). This rocket-powered centrifuge was 
not covered by a building or other structure. The centrifuge was used from 1952 through 1956 
to test arming, fuzing, and firing components at high rates of centrifugal acceleration (Green 
January 1998). For test containment purposes, native soil was used to construct a 7-foot-high 
berm around the SO-foot-diameter concrete slab and to build up a nearby section of the arroyo 
rim. The centrifuge pivot was located in the center of the concrete slab. The centrifuge boom 
was 50 feet in length and held an experimental apparatus test jig on one end and rocket motors 
on the other end to provide rapid acceleration. During some tests, the test jigs contained DU 
and high explosive (HE) components. The most commonly used HE was probably 
1,3,5-trinitrobenzene (RDX), also known as cyclonite. However, none of the HE spheres or 
detonators were apparently fired (expended) during the tests. Some test jigs used concrete 
spheres to simulate the HE spheres. 

As mentioned earlier, the debris at SWMU 22BA consisted of weapons debris from the 
SWMU 50 centrifuge and construction debris from the demolition of KAFB barracks. The 
weapons debris consisted mostly of DU fragments, rubber pads, aluminum pieces, concrete 
spheres, and small electrical components. Because SWMU 228A received weapons debris 
from centrifuge operations, the potential existed for unexploded ordnance (UXO)/HE material 
such as rocket motors or explosive charges also to be buried in or near the Scrappy-DU gully. 
However, no explosive materials were found during the VCM remediation. The construction 
debris consisted mostly of scrap metal and concrete rubble. The excavated debris is discussed 
in more detail in Section 3.4.5.2.2. 

3.3 Land Use 

This section discusses the current and projected future land use for SWMU 228A. 

AU8-99JWPISNL:r4600-:>.doc 3-10 301462.225.02 08124199 3:22 PM 



Figure 3.2.1-4 
July 1997 photograph of the Scrappy-DU gully showing weapon and construction debris at SWMU 228A. 

The original dump site of the DU fragments was on left side of the gully near the skyline. 
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3.3.1 Current Land Use 

SWMU 228A is located on federally owned land permitted to the DOE by the U.S. Air Force 
within the boundaries of KAFB (Figure 3.2.1-1 ). The current land use is industrial. After the 
cessation of centrifuge tests and debris burial in 1 956, no significant land uses have occurred. 
Except for occasional Environmental Restoration (ER} Project activities in the 1990s, the vicinity 
of SWMU 228A has served as a buffer zone for TA-ll and the ECF. The site is not fenced and, 
because of its remote location, is infrequently visited by non-ER Project personnel. 

3.3.2 Future/Proposed Land Use 

The projected land use tor SWMU 228A is industrial (DOE et al. September 1995, SNUNM 
November 1997). According to the SNUNM 1 0-year Master Plan, no roads or buildings of any 
sort are planned tor the vicinity of SWMU 228A (SNUNM May 1 999). 

3.4 Investigatory Activities 

The four investigations for SWMU 228A include the work that has been conducted at both 
SWMU 50 and SWMU 228A. 

3.4.1 Summary 

The vicinity of SWMU 228A was initially investigated under the DOE Comprehensive 
Environmental Assessment and Response Program (CEARP) in the mid-1980s in conformance 
with the Comprehensive Environmental Response, Compensation and Liability Act 
(Investigation #1). Investigation #2 included a cultural-resources survey, CEARP Phase 2 soil 
sampling at SWMU 50, and ER Project soil sampling. From 1994 through early 1998, various 
investigations such as surface radiological surveys and geophysical surveys were conducted at 
SWMU 228A (Investigation #3). From mid-1998 through early 1999, a thorough VCM with 
confirmatory sampling was conducted at SWMU 228A (Investigation #4). 

3.4.2 Investigation #1-CEARP 

3.4.2.1 Nonsampling Data Collection 

SWMU 22BA was not identified in the 1987 CEARP; however, the adjacent centrifuge and 
instrumentation bunker were identified as SWMU 50, the Centrifuge Test Site (DOE September 
1987). The CEARP briefly discussed the testing activities that had occurred at the centrifuge. 
However, the CEARP did not identity the weapons debris that was buried in the gully directly 
east of the centrifuge. The presence of large concrete slabs and other construction debris had 
apparently hidden the weapons debris. 
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3.4.2.2 Sampling Data Collection 

No sampling activities were conducted at SWMU 228A as part of the CEARP effort. 

3.4.2.3 Data Gaps 

SWMU 228A was not identified in the CEARP; therefore, no Hazard Ranking System (HRS) and 
Modified HRS migration mode scores were calculated. Furthermore, SWMU 228A was not 
investigated as part of the Resource Conservation and Recovery Act (RCRA) facility 
assessment (EPA Apri\1987). 

3.4.2.4 Results and Conclusions 

No CEARP findings were prepared for SWMU 228A. 

3.4.3 Investigation #2-CEARP Phase 2/SWMU 50 NFA 

3.4.3.1 Nonsampling Data Collection 

A cultural-resources survey was conducted in 1990 for SNUNM Facilities Engineering. The 
survey area extended along the northern rim of Tijeras Arroyo from TA-IV to Powerline Road. 
No cultural resources such as archaeological artifacts were identified in the vicinity of the 
centrifuge or SWMU 228A (Chambers Group, Inc., March 1990). 

3.4.3.2 Sampling Data Collection 

Even though no samples were collected at SWMU 228A during Investigation #2, soil samples 
from SWMU 50 provided more insight for evaluating the potential COCs at SWMU 228A. As 
part of the 1989 CEARP Phase 2 Reconnaissance Data Report (DOE January 1989), surface 
soil samples were collected at 141ocations surrounding the centrifuge. A field inspection in 
November 1997 found wooden stakes at 11 of the 14 locations (Figure 3.4.3-1 ). The samples 
were collected from depths of less than 0.5 foot bgs. These SNA50-series samples were 
analyzed by a Roy F. Weston, Inc., laboratory for 11 suites of analytes: metals (target analyte 
list [TAL]; extraction procedure toxicity [EP-TOX]; and toxicity characteristic leachate procedure 
[TCLP]); pesticides (EP-TOX and TCLP); polychlorinated biphenyls (PCB); herbicides (EP-TOX 
and TCLP); semivolatile organic compounds (SVOC); 2,4,6-trinitrotoluene (TNT); and 
isotopic/total uranium. This lengthy and conservative list of analytes reflected the lack of 
process knowledge available during the CEARP effort, although DOE (January 1989} does state 
that ~rocket propellant is the only known contaminant at this site" (page 2). The analytical 
results did not indicate any soil contamination in the vicinity of the centrifuge (Annex 3-A). 
Averaged values for the TAL metals and uranium are within the range of recently established 
New Mexico Environment Department (NMED) Hazardous and Radioactive Materials Bureau 
(HRMB) background values for the Sandia North Supergroup soil. The other metals results 
were nondetect and/or were below the RCRA TCLP and EP-TOX standards. No pesticides, 
PCBs, herbicides, SVOCs, or TNT were detected. 

In 1994 soil samples were collected from four locations at the open side of the centrifuge berm. 
The soil-sampling results were used for the June 1995 NFA proposal for SWMU 50 (SNUNM 
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June 1995) and fully documented in the 1996 Notice of Deficiency response (SNUNM October 
1996). The eight soil samples (50-01-A, 50-01-B, 50-02-A, 50-02-B, 50-03-A, 50-03-B, 50-04-A, 
and 50-04-B) were analyzed for HE compounds, radionuclides, and ACRA metals. The A 
designator in the sample number denotes a sampling depth of 0 to 0.5 foot bgs, whereas the 8 
designator denotes a sampling depth of 0.5 to 3 feet bgs. The ENCOTEC, Inc., laboratory 
analyzed the samples for HE compounds and RCRA metals using EPA Methods 8330 and 
6010/7471 (EPA November 1986), respectively. The isotopic uranium, plutonium, and tritium 
analyses were conducted by Quanterra, Inc., using methods HASL-300 (EML February 1997) 
and EERF-H01. Gamma spectroscopy analyses were conducted by the SNUNM Radiation 
Protection Sample Diagnostics (RPSD) laboratory. 

No HE compounds were detected in any of the soil samples. Four (arsenic, barium, cadmium, 
and lead) of the eight RCRA metals slightly exceeded the HAMS-approved background value 
(Table 3.4.3-1). The uranium activities did not exceed the HAMS-approved background values. 
Plutonium-238 and plutonium-239/240 were not detected in any of the samples above the 
minimum detectable activities (MDA) of 0.008 and 0.004 picocurie (pCi) per gram (/g), 
respectively. The maximum tritium activity in soil was 0.038 pCilg, which is equivalent to 380 
pCilliter (L) in soil with a soil moisture of 1 0 percent. None of the soil samples contained tritium 
in excess of the HAMS background value of 420 pCi/L (Tharp 1999). A complete set of 
analytical results for these samples was submitted to the NMED (SNUNM October 1996). The 
NFA proposal for SWMU 50 is expected to be approved by the NMED in 1999 (Miller June 
1999). 

Table 3.4.3-1 
Comparison of Maximum Metal Concentrations for SWMU 50 NFA Proposal Soil Samples to 

Background Values 

Maximum Soil Concentrations Maximum Background Value· for 
atSWMU 50 North Supergroup Surface Soil 

RCRA Metal (mglkg, ppm) (mg/kg, ppm) 
Arsenic (As) 8 4.4 
Barium (Ba) 220 200 
Cadmium (Cd) 1.6 0.9 
Chromium (Cr)-total 5 12.8 
Lead (Pb) 25 11 .2 
Mercury (Hg) <0.04 <0.1 
Selenium (Se) <0.025 <1 
Silver (AQ) <0.50 <1 

Sample numbers: 50-01-A, 50-01-B, 50-02-A, 50-02-B, 50-03-A, 50-03-B, 50-04-A, 50-04-B. 
•Dinwiddie 1997. 
HRMB = Hazardous and Radioactive Materials Bureau. 
mg/kg = Milligram(s) per kilogram. 
NFA = No further action. 
ppm = Parts per million. 
RCRA = Resource Conservation and Recovery Act. 
SNUNM =Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 

3.4.3.3 Data Gaps 

Investigation #2 did not characterize the debris and soil contamination at SWMU 228A. 
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3.4.3.4 Results and Conclusions 

Investigation #2 provided a starting basis for future work at SWMU 228A. The investigation was 
useful for evaluating potential COCs. 

3.4.4 Investigation #3-SNUNM ER Project Preliminary Investigation 

3.4.4.1 Nonsampling Data Collection 

The non-sampling data-collection activities included a background review, a UXO/HE survey, 
radiological surveys, a cultural-resources survey, sensitive-species surveys, aerial photography 
interpretation, a soil-vapor survey, and geophysical surveys. 

3.4.4.1.1 Background Review 

Because of the over 40-year gap between the cessation of centrifuge tests and the preliminary 
investigations by the ER Project, personnel interviews were not conducted. Instead, a 
comprehensive records search was conducted for SWMU 228A in 1998. This archival research 
involved the records search and subsequent review of classified technical memoranda at the 
SNUNM Technical Library Vault. A significant amount of process knowledge was identified. 
Over 100 memoranda were found that discuss centrifuge operations for the entire testing period 
of 1952 through 1956. Relevant memoranda were subsequently declassified (Green January 
1998) and used as the basis for the weapons testing information discussed in Section 3.2.2. 
Furman (1990) also briefly discussed centrifuge operations. 

3.4.4.1.2 UXOIHE Survey 

Visual surveys for UXO/HE material were conducted at SWMUs 50 and 228A by KAFB 
Explosive Ordnance Disposal and ER staff in 1994. No UXO/HE was observed at either site. 
ER staff also conducted visual surveys following the July 1997 erosion and the VCM cleanup 
operation. Again, no UXO/HE material was observed. 

3.4.4.1 .3 SNUNM ER Project Surface Radiological Surveys 

As part of the 1994 Surface Radiological VCM that was conducted at many of the SNUNM 
outdoor testing areas, RUST Geotech Inc. conducted a gamma radiation survey of the ground 
surface in the vicinity of SWMU 228A (SNUNM September 1997). The survey included the 
area that is now the northern one-third of SWMU 228A. The southern two-thirds of the site had 
not yet been included as part of the site when the RUST Geotech Inc. survey was conducted. 
Two radioactive anomalies (228E1 and 228E2) were identified at the north end of the gully at 
SWMU 228A (Figure 3.4.3-1). The two anomalies were partially excavated with a backhoe and 
13 drums of waste were generated by RUST Geotech Inc. Twelve drums were filled with DU
contaminated soil; the other drum was filled with about 200 pounds of DU fragments, including a 
40-pound fragment informally called the "bowling ball" (Mitchell April 1999). The remainder of 
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the two anomalies was left for future remediation because of the steep gully walls and large 
concrete slabs that were beyond the capabilities of the backhoe. 

During late 1997 and early 1998, a more elaborate surface radiological survey was conducted 
across most of SWMU 228A, excluding the Scrappy-DU gully (MOM/Lamb, Inc., February 
1998). A DU-specific methodology was developed for the site using a Ludlum 44-10 sodium 
iodide scintillation detector coupled to a Ludlum 2350-1 ratemeter. A series of empirical tests 
was conducted using the typical weathered DU fragments found on site. The sensitivity of the 
sodium iodide detector was evaluated both vertically and laterally, and an optimal scanning 
height and sweeping pattern was determined for the site. Survey data from a nearby 
undisturbed plot were used to determine that background gamma radiation for the site was 
approximately 12,500 counts per minute (cpm). Gamma spectroscopy results for 14 soil 
samples collected from Scooby-DU and the background plot were used to determine a cpm to 
pCi/g conversion factor that was subsequently used for evaluating the extent of DU 
contamination. The radiological survey identified about 60 DU anomalies across Scooby-DU 
(Figure 3.4.4-1 ). 

3.4.4.1.4 Project Cultural-Resources Survey 

A 1 00-percent coverage, walk-over survey was conducted by an archaeologist in 1994. No 
cultural resources were found in the vicinity of SWMU 228A (Hoagland September 1994). 

3.4.4.1.5 Sensitive-Species Surveys 

In 1995 two biological surveys were conducted in the vicinity of SWMU 228A (IT Corporation 
February 1995). The area around SWMU 228A was originally desert grassland habitat but has 
been highly disturbed by its past use as a centrifuge test site and a dump (IT Corporation 
February 1995). Furthermore, TA-ll and the ECF are located nearby. Grasslands species, 
primarily blue/black grama and western wheatgrass, surround SWMU 228A. However, the site 
is principally vegetated by ruderal species such as Russian thistle (tumbleweed). The 
indigenous wildlife includes reptiles, birds, and small mammals. However, wildlife use is limited 
by the degree of disturbance and its proximity to operational facilities. No riparian or wetland 
habitats are present within four miles of SWMU 228A. No federally listed endangered or 
threatened species (plants or animals) or state-listed endangered wildlife species (Group 1 or 
Group 2) are known to occur within the vicinity. No natural water bodies or wetlands are 
present, and all surface-water flows are intermittent, occurring during periods of precipitation. 

3.4.4.1.6 Aerial Photography Interpretation 

A comprehensive aerial photography report was completed in 1994 (Ebert and Associates 
November 1994). The aerial photographs show that noncentrifuge construction debris was 
dumped at SWMU 228A before November 1951. The centrifuge (SWMU 50) was constructed 
in 1952. Two concrete slabs that subsequently were labeled in 1994 as radioactive anomalies 
228E1 and 228E2 are evident in a 1959 aerial photograph. Except for the construction of the 
ECF outfall system in the early 1990s and the erosion of the Scrappy-DU gully in July 1997, the 
vicinity of SWMUs 50 and 228A had not changed significantly from 1956 until the VCM cleanup 
operation. 
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3.4.4.1.7 Soil-Vapor SuNey 

( Soil-vapor sampling was conducted at SWMU 228A in 1995. Two Petrex passive soil-vapor 
collectors {SVS-014 and SVS-015) were buried for 15 days near radioactive anomalies 228E1 
and 228E2 at the north end of Scrappy-DU gully {Figure 3.4.3-1). After retrieval, the collectors 
were analyzed by thermal desorption/mass spectrometry {NERI October 1995). The analytes 
consisted of the two volatile organic compounds (VOC)-perchloroethylene (PCE) and 
trichloroethylene (TCE). Petrex location SVS-014 yielded low VOC levels, with 2,229 total ion 
counts (tics) for PCE; TCE was not detected. Petrex location SVS-015 yielded 1,929,050 tics of 
PCE and 309,448 tics of TCE. 

In 1997 soil vapor samples were collected at four locations {SVS-301 through SVS-304) using 
VaporTec passive soil vapor collectors (Figure 3.4.3-1). The collectors were buried for 21 days. 
After retrieval, the collectors were analyzed by gas chromatography using modified EPA 
Methods 8021/8015 (EPA November 1986, TEG 1998). The collectors were analyzed for 
benzene, toluene, ethylbenzene, xylenes, total petroleum hydrocarbons (TPH) (gasoline range) , 
TPH (diesel range), and chlorinated solvents. Benzene, toluene, and ethylbenzene were 
detected at a maximum of 1.12, 4.61, and 1.97 nanograms (trillionths of a gram), respectively. 
Xylenes were not detected. The reportings of TPH-gasoline and TPH-diesel values are not 
considered valid because these two analytes were also detected in the trip blank. Only one 
chlorinated solvent (1, 1 ,2-trichloroethane [TCA]) was detected. However, the value of 4.4 
nanograms for 1,1 ,2-TCA was not confirmed in the duplicate collector, which yielded no 
detectable VOCs. 

The low levels of organic compounds detected by the Petrex and VaporTec collectors implied 
that corresponding soil samples would not contain concentrations of VOCs or SVOCs in excess 
of 1 milligram {mg)/kilogram (kg) parts per million (Viellenave June 1998). 

3.4.4.1.8 Geophysical suNeys 

During late 1997 and early 1998, two geophysical surveys were conducted across most of 
SWMU 228A, excluding the Scrappy-DU gully (MOM/Lamb, Inc., February 1998). The gully 
was not surveyed because the steep walls were potentially unstable. To ensure continuous 
coverage across the remainder of the site, a grid spacing of 3 feet was used to guide the 
operator along each geophysical traverse. Two techniques, magnetic field strength mapping 
and electromagnetic (EM) metal detection, were used. The total magnetic field of ferrous {iron 
and steel) objects was measured with a hand-held Geometries G-858 cesium vapor 
magnetometer. The G-858 data were acquired approximately every 0.75 foot along each 
traverse. Ferrous and nonferrous metallic objects were mapped with a Geonics EM-61 high
precision metal detector, which was mounted on a two-wheel carriage. The EM-61 data were 
acquired approximately every 0.6 foot along each traverse. Because the EM-61 is a bulkier 
instrument than the G-858, it was used to survey a slightly smaller portion of the site where the 
terrain was too steep for the carriage. The geophysical surveys identified several locations 
where metallic debris was buried {Figure 3.4.4-1 ). 
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3.4.4.2 Project Sampling Data Collection 

3.4.4.2.1 Site-Specific Background Sampling 

No site-specific background sampling was conducted for SWMU 228A. Instead, the HAMS
approved background values are used for this NFA proposal. 

3.4.4.2.2 Scoping Sampling 

No seeping sampling results are applicable to SWMU 228A. Recent geophysical surveys have 
shown that a series of 1995 GeoProbe boreholes previously reported in the SWMU 228A VCM 
Plan were in fact not useful. The boreholes were located too far north to characterize the true 
locations of buried debris and contaminated soil in the Scrappy-DU gully. Furthermore, the lack 
of field documentation and adequate laboratory quality assurance (QA)/quality control (QC) 
procedures for the borehole data rendered the seeping sampling results too unreliable for use. 

3.4.4.2.3 Boundary Sampling 

In August 1997 the SNUNM Environmental Monitoring Department collected 14 surface soil 
samples outside the boundary of SWMU 228A. Most of these RP-series samples were 
collected on the floodplain below the site (Figure 3.4.3-1). The samples were analyzed for 
gamma emitters by the RPSD laboratory with MDAs for DU (uranium-238) that ranged from 
1.72 to 4.29 pCilg (Annex 3-B). No radioactive contamination was identified in the soil samples. 

3.4.4.3 Data Gaps 

This investigation provided a firm understanding of the remediation problems that remained at 
SWMU 228A. 

3.4.4.4 Results and Conclusions 

Investigation #3 identified the remediation areas for SWMU 228A. 

3.4.5 Investigation #4-VCM Remediation 

3.4.5.1 Nonsampling Data Collection 

Investigation #4 consisted of the VCM remediation at SWMU 228A. No non-sampling data 
collection activities were conducted as part of Investigation #4. 

3.4.5.1.1 Archival research 

No additional archival research was conducted during this investigation. 
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3.4.5.2 Sampling Data Collection 

The sampling data collection activities for Investigation #4 included VCM activities and NFA 
confirmatory sampling, as described in this section. 

3.4.5.2.1 VCM Remediation Activities 

The purpose of the SWMU 228A VCM was to completely remediate the entire site, rendering it 
suitable for continued industrial use as a buffer zone. Prior to the start of the VCM remediation, 
the SWMU 228A VCM Plan was submitted to the NMED in June 1998 (SNUNM May 1998). 

Permits 

Interagency permits such as a Topsoil Disturbance Permit were obtained from the City of 
Albuquerque (COA). Even though part of the site is located on the Tijeras Arroyo floodplain, a 
U.S. Army Corps of Engineers permit was not required for excavating the site (Fink March 1998, 
Manger February 1998). However, the construction and maintenance of surface-water controls 
were conducted in accordance with NMED surface-water erosion guidance (NMED June 1993, 
NMED July 1997). In accordance with the National Environmental Policy Act, a review of the 
potential impacts of the VCM remediation was filed with SNUNM (SNUNM November 1997). 
Miscellaneous permits such as a penetration/dig permit were obtained from SNUNM Facilities 
Engineering. 

Strategy 

The principal VCM activities were (1) the excavation of DU fragments, DU-contaminated soil, 
weapons debris, and construction debris; (2) segregation of waste into hazardous, radioactive, 
mixed, or nonregulated solid waste; and (3) confirmatory sampling. 

Figure 3.4.4-1 is a compilation of the visual observations, aerial photography, geophysical 
surveys, and radiological surveys that defined the remediation area for SWMU 228A (SNUNM 
May 1998). The remediation was conducted at four areas: 

• The construction debris area, 
• The buried test debris area, 
• The Scrappy-DU gully, and 
• Scooby-DU. 

Before the excavation work began, the potential COGs for SWMU 228A were DU, nonfriable 
asbestos, cadmium, lead, RDX, VOCs, and SVOCs. These COGs were based upon sampling 
results, memoranda, and visual observations. DU is the only radionuclide known to have been 
used at the centrifuge (Green January 1998). Numerous gamma spectroscopy results for soil 
and debris had identified DU (uranium-238) as the sole radionuclide of concern. The potential 
VOCs were PCE; TCE; bromochloromethane; methylene chloride (dichloromethane); and 
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1,1, 1-TCA. PCE and TCE were inferred from soil vapor results. The last three VOCs 
(bromochloromethane; methylene chloride; and 1,1, 1-TCA) were inferred from recent Material 
Safety Data Sheets to have been the solvents present in the 1950s-vintage Stresscoat lacquer 
that had been painted on some test units prior to testing. The SVOCs were inferred from the 
soil-vapor TPH results. 

The strategy for defining the vertical and lateral extent of each excavation or area was to 
continue excavating until: ' 

• No visible DU or debris remained, 

• Radiological surveys indicated that no radioactive contamination was present in 
excess of 1.3 times background, 

• Metal detector surveys indicated that no metallic debris remained buried, 

• No organic vapors were detected by a photoionization detector (PI D), and 

• Geologic evidence was found to distinguish natural deposits from fill material. 

The principal VCM Proposed Cleanup Value was 271 pCilg of DU in soil. The cleanup goals 
were risk-based preliminary remediation goals (PRG) from the VCM Plan (SNUNM May 1998). 
Fortunately, the DU fragments were quite visible because the DU was typically weathered to a 
yellowish oxidized state known as schoepite. Similarly, DU fragments were easily detected in 
the field with radiation instruments. As a result, the VCM remediation achieved a site cleanup 
that was far below the PRG for DU. 

Laydown work was conducted for all excavated material at SWMU 228A except for the soil and 
debris that was buried at the northern end of Scrappy-DU gully. Instead of being sorted through 
the grizzly, each load of this material was field-screened while in the excavator bucket. The 
material was then directly dumped into a series of 12 rectangular metal boxes. This material 
contained such significant amounts of DU that waste segregation was impractical. 

The laydown work for separating the debris from soil was labor-intensive. After the visible 
debris was removed from a particular area, a backhoe was used to dump the soil and any 
remaining debris onto one of the two grizzlies. Each grizzly was 1 0 feet wide and constructed of 
steel bars set 6 inches apart. Cobbles and large pieces of debris were, thus, diverted from the 
bulk of the soil. The northernmost grizzly was used in the laydown area for sorting soil from the 
Buried Test Debris Area and the Construction Debris Area. The second grizzly was located at 
the southern part of the site in the oversize area and was used for removing large items from 
the DU-contaminated soil that was subsequently processed by the Segmented Gate System 
(SGS). 

The laydown work allowed each load of soil to be spread out evenly in 3-inch lifts. Each lift of 
soil and debris was subsequently screened with radiation detectors and a PID. All radioactive 
material (DU fragments and DU-contaminated debris) was manually segregated from 
nonradioactive material and managed separately. Unique items such as the nonfriable 
asbestos pieces (Transite™ sheets and hardened Mastic™ glue) were quite distinctive and were 
hand-picked from the soil and subsequently containerized. Scrap metal and lead sheets were 
separately containerized for eventual recycling. Nonregulated material such as lumber, trash, 
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and glass also was containerized for off-site disposal. No debris of any sort was left at 
SWMU 228A. The remaining laydown soil was placed in various soil piles for subsequent 
sampling. 

Most of the radiological screening of soil and debris was conducted by radiological control 
technicians (ACT) from SNUNM Radiation Protection. A variety of hand-held instruments were 
used. All material was screened for radioactivity with a sodium iodide detector (ESP-2 with 
sodium iodide) and a Geiger-Mueller (GM) Pancake Probe/Frisker Model ASP-1 with HP-260. 
The sodium-iodide detector measured gamma emitters and the GM pancake frisker measured 
beta/gamma emitters. A Bicron 9221 L microrem meter also was used for surveying the 
beta/gamma levels of the material placed in the waste containers. Soil from the alluvial fan also 
was surveyed by an automated gamma detector array in the Thermo NUtech, Inc., SGS. For 
verification purposes, the field-screening results were compared to debris swipes that were 
analyzed by the RPSD laboratory. 

Other field instruments aided the remediation effort. Soil and debris were screened for organic 
compounds using a PID (ThermoEnvironmentallnc. Organic Vapor Monitor Modei580B). 
Surveying for buried metal was conducted using a military-grade metal detector (Vallon Model 
ML-1620). 

Chronology 

Following site setup, the excavation work for the VCM remediation began in July 1998. 
Table 3.4.5-1 presents a chronology of the VCM activities at SWMU 228A. The VCM activities 
involved about 12 months of field work. Figures 3.4.5-1 through 3.4.5-6 are a series of 
photographs depicting some of the more interesting aspects of the VCM activities. 

Heaw Equipment Activities Involving Debris Removal 

The soil excavation work for excavating debris and DU fragments was conducted over a period 
of 6 weeks with heavy equipment: a trackhoe excavator, a backhoe, and three front-end 
loaders. The majority of the excavation work was concentrated at Scooby-DU and the Scrappy
DU gully. Remediation of these two areas primarily involved the excavation of approximately 
1,400 cubic yards of soil, gravel, cobbles, weapons debris, and DU fragments. The visible DU 
fragments ranged from sand size to softball size. 

The excavation of the Scrappy-DU gully was complicated because the gully was nearly 
surrounded by concrete slabs and had steeply sloping walls. The long reach of the trackhoe 
excavator was ideal for excavating the gully. Figure 3.4.5-7 presents a cross-sectional view of 
the gully. The original dump site for the DU fragments was found to underlie a series of black 
rubber pads that were located on the west side of the gully at an approximate elevation of 
5,401 feet above mean sea level (amsl) (Figure 3.4.5-7). During the excavation work radiation 
surveys were conducted (Figure 3.4.5-3). The gully was excavated well below the original 
extent of debris and DU fragments to a final elevation of approximately 5,393 feet amsl. The 
total volume of soil and debris placed into the rectangular metal boxes was 48 cubic yards. Soil 
comprised about 41 cubic yards of this volume. Construction debris accounted tor about 
6 cubic yards; the remaining 1 cubic yard was weapons debris, including an estimated 300 
pounds of DU. 
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Table 3.4.5-1 
Chronology of VCM Remediation Activities Conducted at SWMU 228A 

Remediation activity 

• Excavation of the Construction Debris Area 

• Sorting of soil and construction debris 

• Building Soil Pile #1 

• ContainerizinQ waste 

• Excavation of the Buried Test Debris Area 
• Sorting of soil and construction debris 

• Building Soil Pile #2 

• ContainerizinQ waste 

• Excavation of the Scrappy-DU gully 

• Sorting of soil and construction and weapons debris 

• Building Soil Pile #3 

• Containerizing waste 

• Sorting of Scooby-DU soil to remove cobbles and debris 
• Building Soil Pile #4 with soil containing DU 

• Waste management of debris containers at north end of site 

• Collection of soil samples TJAOU-228A-GR-120-S through 
T JAOU-228A-GR-150-S at north end of site (Buried Test Debris 
Area, Construction Debris Area Soil Piles #1, #2, and #3) 

• SGS processing of Soil Pile #4 to remove DU 
• Contaminated soil and DU fragments placed in drums 

• Soil Pile #5 built with "cold" (clean) soil 
• Building Soil Pile #6 using soil from SGS loader ramp 

• Collection of soil samples T JAOU-228A-G R-151-S through 
TJAOU-228A-GR-228-S along Scrappy-DU gully, across Scooby-
DU fan and from Soil Piles #5 and #6 

• Collection of soil samples T JAOU-228A-GR-229-S through 
T JAOU-228A-GR-249-S at nondebris areas 

• Surveying of oversize material left from SGS operation 

• Conducting confirmatory geophysics 

• Redepositing Soil Piles #1 , #2, #3 and regrading north part of site 

• Waste management for Scooby-DU debris 

• Redeposition of Soil Piles #5 and #6 across center part of 
SWMU 228A and final grading at SWMU 228A and SWMU 50 

• Revegetating SWMU 228A and vicinity of SWMU 50 

DU = Depleted uranium. 
SGS = Segmented Gate System. 
SWMU = Solid Waste Management Unit. 
VCM = Voluntary corrective measure. 
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Date of activity 

7/13/98--7/21/98 

7/22/98--7/28/98 

7/29/98--7/31/98 

8/3/98--8/13/98 

7/13/98--9/14/98 

9/8/98 

11/6/98--11/17/98 

12/1/98--12/3/98 

2/15/99 

3/15/99-3/16/99 

2/25/99-3/5/99 

3/18/99-3/19/99 

8/3/98--6/30/99 

7/12/99-7/15/99 

7/29/99- 7/31/99 
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Figure 3.4.5-1 
July 1998 photograph during the Voluntary Corrective Measure remedial activity at SWMU 228A. The 

excavator is removing weapon debris from the west side of Scrappy-DU gully. 



w 
I 

w ...... 

Figure 3.4.5-2 
July 1998 photograph with a Radiological Control Technician surveying SWMU 228A weapon 

debris at Scrappy-DU with a Bicron ~rem radiation meter. The weapons debris consists of black 
rubber pads and yellow DU fragments. 



Figure 3.4.5-3 
July 1998 photograph with a Radiological Control Technician surveying the ground surface at 
SWMU 228A after the removal of the weapons debris shown in Figure 3.4.5-2. The technician is 

using a Sodium-Iodide radiation detector. 
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Figure 3.4.5-4 
February 1999 photograph of the gully at SWMU 228A after all the debris was removed and confirmatory 

work conducted. Cobbles are scattered across the area. 



Figure 3.4.5-5 
November 1998 photograph of the Thermo NUtech Inc. Segmented Gate System processing the DU

contaminated soil at SWMU 228A. Cold-pile soil is shown exiting the below-criteria conveyer belt in the 
center of the photograph. Hot-pile soil with DU fragments is discharging from the above-criteria conveyer 

belt on the right. 
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Figure 3.4.5-6 
March 1999 photograph of the northern end of SWMU 228A after completion of the confirmatory work. 

A pair of backhoes are restoring the natural grade. 
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Excavating the vicinity of Scooby-DU was relatively straightforward because the alluvial fan was 
deposited on the nearly flat floodplain. The alluvial fan covered about 0.4 acre and had a 
maximum width of about 150 feet with a maximum thickness of about 3 feet. A pair of front-end 
loaders scraped up the DU-contaminated soil and dumped the soil into a grizzly. The grizzly 
sorted out about 1 00 cubic yards of cobbles and a few large pieces of debris from the soil. The 
sorted soil was stockpiled as Soil Pile #4 until the SGS was operational. 

As various parts of SWMU 228A were excavated, surface-water runoff controls were used 
intermittently. The controls consisted of silt fences, straw bales, and a diversion ditch. Even 
though most of the excavation work was done during the monsoon season and thunderstorms 
were an occasional concern, the surface-water runoff controls were a superfluous precaution 
because virtually all of the rainfall quickly infiltrated the soil. For example, the 4 inches of rain 
that fell in July 1998 did not create enough surface-water runoff to affect the remediation areas 
adversely. 

SGS Operation 

In November 1998 Soil Pile #4 was processed with the Thermo NUtech, Inc., SGS. The SGS is 
a computer-controlled system of radiation detectors and conveyor belts that automatically 
segregates radioactively contaminated debris and soil from a moving feed supply of soil 
(Annex 3-C) (Thermo NUtech, Inc., December 1998). For SWMU 228A, the SGS was equipped 
with an array of gamma detectors that were calibrated to the radioactive signature of DU. The 
SGS segregation level was conservatively set at 27 pCilg, which was one-tenth the VCM 
proposed cleanup value of 271 pCilg (SNUNM May 1998). The DU-contaminated soil was 
diverted by a series of segmented gates to a "hot" pile for subsequent containerization. 

As a result of the SGS processing, the volume of Soil Pile #4 was reduced by 99.6 percent. The 
resulting "cold" pile had a volume of 1 ,347 cubic yards. The "hot" pile had a volume of 5 cubic 
yards. The "hot" pile soil was subsequently transferred to 21 55-gallon drums for eventual 
shipment to a permitted waste disposal facility. 

Gamma spectroscopy data from General Engineering Laboratory (GEL) and the SNUNM RPSD 
laboratory were used for characterizing the DU content of the "cold" pile. The gamma 
spectroscopy data from GEL yielded an average for the eight samples of 2.15 pCi/g. The two 
RPSD samples averaged 4.7 pCilg of DU. Therefore, the average DU activity of all ten samples 
was 2.66 pCi/g. These ten samples represented the compositing of approximately 50 locations 
across the "cold" pile and are discussed further in the confirmatory soil sampling section. The 
averaged results from the SGS were similar at 14.n pCi/g, which was based upon the 
continuous analysis of soil passing along the conveyor belt soil (Thermo NUtech, Inc., 
December 1998). A dose assessment using the gamma spectroscopy data and the DOE 
RESRAD computer code was performed for the "cold" pile (Miller May 1999) (Annex 3-G). The 
calculated dose for the soil was well below the standards set in DOE Order 5400.5 (DOE 
January 1993) and proposed EPA guidance (EPA August 1997). Following DOE concurrence 
(Soden and Rael July 1999) (Annex 3-H), the "cold" pile was used to grade the center portion of 
SWMU 228A. Grading activities are discussed in Section 3.4.5.2.3. 

3.4.5.2.2 Waste Management 

About 1,800 cubic yards of soil and debris were sorted with the grizzlies. Table 3.4.5-2 
summarizes the types of debris handled during the segregation effort. The debris consisted of 
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Table 3.4.5-2 
Types of Debris Generated at SWMU 228A 

Construction Debris Weapons Debris 

Concrete rubble DU fraaments 
Scrao metal (oioes, flat stock, wire, rebar, mesh) 12-inch-thick concrete slabs (228E1 and 228Eil 
Scrap lumber Weaoons debris metal (mostly aluminum and steel) 
Insulated wire Rubber oads 
Gvosum wallboard Concrete sphere pieces 
4-inch-thick concrete slabs Nylon harness webbing and parachute material 

Epoxy-encapsulated electrical junction boxes with micro 
Nonfriable asbestos (TransiterM and Mastic™) electronics 
Stvrofoam TM Electrical wire cables 
Glass bottles and window glass Electrical connectors 
Cloth scraps Fiberglass sheets 

Paoer and cardboard Nickel-cadmium (Ni-Cd) batteries 

DU = Depleted uranium. 
SWMU =Solid Waste Management Unit. 

construction debris and weapons debris. Most of the weapons debris had been heavily 
damaged during the 1950s centrifuge tests. All of the debris was containerized and hauled to 
an off-site SNUNM accumulation area pending shipment to an permitted disposal facility. 

Several types of waste were not found during the VCM activities. For example, no UXO/HE was 
found at any of the remediation areas. No stained soil was observed and no organic vapors 
were detected with the PI D. No friable asbestos was found. Likewise, no intact containers such 
as gas cylinders, drums, or paint cans were found during the excavation of SWMU 228A. No 
oil-filled electrical components were discovered. 

From an approximate weight standpoint, the debris from SWMU 228A consisted of 
approximately 98 percent construction debris and approximately 2 percent weapons debris. 
Most of the construction debris consisted of concrete rubble and slabs. None of the 
construction debris (scrap metal, lumber, bricks, glass) was radioactively contaminated or 
oil-stained. 

The total amount of DU fragments summarized in Table 3.4.5-3 represents five cleanup efforts. 
The first cleanup effort was conducted by RUST Geotech Inc., in which about 200 pounds of DU 
were collected (Section 3.4.4.1.3) (SNUNM September 1997). In August 1997 another 25 
pounds of DU fragments were collected from the ground surface of Scooby-DU. An estimated 
300 pounds of DU fragments were placed in the rectangular metal boxes during the 1998 VCM 
activities. Another 1 0 pounds of DU fragments were manually picked out of the soil feed while 
the SGS was operating. During the final cleanup effort, about 70 pounds of DU fragments were 
gathered from the oversize area. The total weight of DU fragments removed from SWMU 228A 
was approximately 605 pounds. All of the DU fragments were collected from the Scrappy-DU 
gully or Scooby-DU. No DU fragments were found in the Buried Test Debris Area or the 
Construction Debris Area. 

3.4.5.2.3 VCM Remediation Confirmatory Work 

To verify that SWMU 228A was adequately remediated during the VCM, confirmatory work was 
conducted that consisted of soil sampling, geophysical surveys, and radiological surveys. 

AU8·991WP/SNL:r4600-3.doc 3-44 301462.225.02 08124/99 3:22PM 



Table 3.4.5-3 
Summary of Material Excavated During the Remediation of SWMU 228A 

Excavated material Approximate Waste Category 
Volume or Weight 

DU fragments 605 pounds Low-level radioactive waste 
DU-contaminated soil from gully 41 yd

3 Low-level radioactive waste 
Weapons debris 2,350 pounds Low-level radioactive waste 
Construction debris (scrap metal, lumber, bricks, glass) 7 yd3 Nonregulated 

Concrete rubble 30 yd
3 Nonregulated 

Concrete slabs 20 yd
3 Nonregulated 

Lead piece with imbedded DU fragment 5pounds Mixed waste 
Recvclable lead pieces 60 pounds n.a., lead was recycled 
Nonfriable asbestos pieces 1 ,OOOpounds Asbestos waste 
Soil Piles #1, #2, #3 241 yd

3 n.a., soil was redeposited 

Soil Pile #4 (Scooby-DU soil) 1,352 yd
3 n.a., soil was processed by SGS 

Cobbles 100 yd
3 n.a., cobbles were redeposited 

Soil Pile #5 ("cold" pile from SGS) 1,347 yd
3 n.a., soil was redeposited 

"Hot"-pile soil (21 drums from SGS) 5 yd
3 Low-level radioactive waste 

Soil Pile #6 (soil from loader ramp) , 6 yd
3 n.a., soil was redeposited 

DU = Depleted uranium. 
n.a. = Not applicable. 
SGS = Segmented Gate System. 
S'1'MU =Solid Waste Management Unit. 
yd =Cubic yard(s). 

Confirmatory Soil Sampling 

Following the conclusion of VCM remediation activity (excavation, debris removal, and 
radiological/metal-detector surveying) at a particular area, a series of confirmatory soil samples 
was collected. Confirmatory sampling was performed to determine whether potential COCs 
were present at levels exceeding background limits at the site and/or at levels sufficient to pose 
a risk to human health or the environment. The sampling activities were performed in 
accordance with the rationale and procedures described in the Field Implementation Plan (FIP) 
(SNUNM July 1998) for SWMU 228A (see Annex 3-D). SNUNM chain-of-custody and sample 
documentation procedures were followed for all samples that were collected. 

The list of COCs for the confirmatory sampling was based upon the information available when 
the SWMU 228A FIP (SNUNM July 1998) was written. The excavation and subsequent 
evaluation of the debris has revealed that the COC list was overly conservative. For example, 
no UXO/HE material was found. Likewise, no stained soil indicative of VOC or SVOC 
contamination was observed or detected with the PI D. A few pieces of debris with either 
cadmium or lead material were observed; however, no debris was found to contain the other six 
RCRA metals. DU was the only radionuclide detected with the field instrumentation. 

Confirmatory soil samples were collected at 130 locations across SWMU 228A and the vicinity; 
these samples were identified as TJAOU-228A-GR-120-S through TJAOU-228A-GR-249-S 
(Figure 3.4.5-8). Except for three samples, all of the samples were surface soil samples 
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collected using a hand trowel from a depth of 0 to 0.5 foot bgs. Three additional samples 
{T JAOU-228A-GR-214-S through T JAOU-228A-GR-216-S) were collected from random 
locations using a hand auger from a depth of 2 to 3 feet bgs. 

A total of 118 soil samples {plus six equipment blanks) were analyzed off site for radionuclides 
using gamma spectroscopy. Isotopic uranium analyses were also performed off site on an 
additional 56 soil samples (plus five equipment blanks and one trip blank). Sixty-eight samples 
(plus five equipment blanks) were analyzed off site for RCRA metals; 22 of these samples 
included an analysis for total uranium. Thirty-five samples (plus five equipment blanks) were 
analyzed off site for HE and SVOC compounds. These same 35 samples (plus 4 equipment 
blanks and 4 trip blanks) were analyzed off site for VOC compounds. The RPSD Laboratory 
analyzed 56 samples (plus one equipment blank) for radionuclides using gamma spectroscopy. 

QA/QC samples included nine duplicate soil samples, six equipment blanks, and four trip 
blanks. Duplicates were collected at 1 0 percent of the sampling locations in the former debris 
areas. Equipment-wash (aqueous rinsate) blanks were prepared at the end of each sampling 
day. 

Two off-site laboratories conducted the analyses: GEL in Charleston, South Carolina, and Core 
Laboratories, Inc., in Denver, Colorado. Table 3.4.5-4 summarizes the analytical methods used 
by each laboratory. 

Table 3.4.5-4 
Summary of Analytical Methods Used for SWMU 228A 

Confirmatory Soil Samples 

Analyte Analytical Method 
Radionuclides EPA 901.1' (gamma 

spectroscopy) 
Isotopic uranium SGAMMA, HASL300, EPI A-0118 
RCRA metals 6010/7000 series • 
Total uranium 

908.1" 
VOCs 8260" 
SVOCs 8270" 
HE compounds 8330' 

'EPA November 1986. 
EPA =U.S. Environmental Protection Agency. 
GEL = General Engineering Laboratory. 
HE = High explosives. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics. 
SVOC =- Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
VOC =Volatile organic compound. 
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Final Geophysical Survey 

Following the heavy equipment work, a confirmatory geophysical survey was conducted across 
SWMU 22BA (MOM/Lamb April 1999). The survey was conducted using both a Schonstedt 72-
C magnetic locator and a Garrett CXII metal detector with depth multiplying antennae. During 
the survey work, several pieces of scrap metal were collected. At the conclusion of the survey, 
no metallic debris remained at SWMU 228A (MOM/Lamb April 1999). 

Final Radiological Survey 

Following the completion of the heavy equipment work, a final series of radiological surveys was 
conducted to verify that no radiological anomalies such as DU fragments remained at 
SWMU 228A. The walkover surveys were conducted by ACTs using sodium iodide detectors 
and a 3-foot grid spacing that ensured 100 percent coverage of the ground surface. The 
radiological surveys confirmed that no radioactive anomalies remained at SWMU 228A 
(SNUNM August 1998, SNUNM March 1999). 

Final Site Grading, Surface-Water Controls. and Revegetation 

After the soil sample results were reviewed and the final round of geophysical and radiological 
surveys were conducted, SWMU 228A was regraded. The 241 cubic yards of soil from 
Piles #1 , #2, and 3 were used to fill in the gully so that it blended in with the surrounding arroyo 
rim. Soil Piles #5 and #6 were used to regrade the center portion of the site from the mouth of 
the gully down to the edge of the 500-year floodplain for Tijeras Arroyo. The total volume of Soil 
Piles #5 and #6 was 1 ,353 cubic yards of soil; the resulting layer of soil covered approximately 
0.8 acre with an average thickness of approximately 1.2 feet. 

The final grading at SWMU 228A was designed to eliminate the potential for surface-water 
runoff and run on. For example, the ground surface was sloped to divert water away from the 
gully. A bulldozer was used to extend the diversion ditch across the northern part of SWMU 
228A and the eastern side of the SWMU 50 centrifuge (Figure 3.4.5-8). This diversion ditch has 
eliminated the potential for water to pond as it had during the July 1997 erosion and washout of 
debris. 

After final grading was complete, revegetation work was performed in accordance with GOA 
guidance (COA February 1996). The Feed Bin, Inc., a GOA-approved contractor, conducted 
the work during July 29-31, 1999. The seed mix was prepared by Curtis & Curtis, Inc. and 
included six native grasses (Paloma Indian rice grass, Sand dropseed, Florets Viva Galleta 
grass, Lehmanns lovegrass, Alkali Sacaton, and Four-wing Saltbush) and two wildflowers 
(Aristata Firewheel Gaillardia and Appar Lewis Blue Flax). A total of three acres was 
revegetated (Figures 3.4.5-9 and 3.4.5-10). In addition to revegetating the SWMU 228A 
excavated/disturbed areas which totaled about 1 .5 acres, an additional 1 .5 acres west and 
northwest of SWMU 228A in the vicinity of the SWMU 50 centrifuge were revegetated. 
Depending on the slope, either drill seeding or hydroseeding was done. Level areas and areas 
with slopes less than 3:1 (horizontal versus vertical) were drill seeded using a series of farm 
implements to disc, fertilize, and lastly crimp the seed and straw mulch to a depth of 0.5 inch. 
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Figure 3.4.5·9 
August 1999 photograph of SWMU 228A after final grading and revegetation work. View is to the northwest. 

Straw mulch is visible across the center of the site. Erosion control mats are visible in the gully. 
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Figure 3.4.5-10 
August 1999 photograph of SWMU 228A after final grading and revegetation work. View is to the southwest 
along the rim ofTijeras Arroyo. The Explosives Components Facility outfall is visible in the left foreground 

with the centrifuge at SWMU 50 being visible in the right foreground. 



Slopes steeper than 3:1 were revegetated using the broadcast method in which a hydroseed 
mixture of fertilizer, wood fiber, seed, and tackifier was sprayed across the slopes. The 
broadcast areas were then hand raked to a depth of 0.5 inch and covered with Excelsiorn• 
erosion-control mats consisting of wood shavings enclosed in fiber mesh. The mats were 
secured to the ground with six-inch long wire staples. 

The surface-water controls at SWMU 228A consist of the diversion ditch, the revegetated areas, 
and the erosion-control mats. Numerous site inspections during the unusually wet August 1999, 
monsoon season confirm that no off-site surface-water runoff or run on occurs at SWMU 228A; 
the rainfall infiltrates the soil well before off-site runoff or run on occurs. As a result of the 
approximately three inches of rain that fell during the two weeks following the revegetation work, 
the grass sprouted and grew nearly two inches in some locations. No significant erosion 
occurred. 

3.4.5.3 Data Gaps 

No data gaps remain for SWMU 228A. 

3.4.5.4 Results and Conclusions 

In September and December 1998 and February 1999, representative soil samples were 
collected from 130 confirmatory locations at SWMU 228A, all but three of which were surface 
soil samples. Tables 3.4.5-5 through 3.4.5-17 summarize the metals, HE, VOCs, SVOCs, and 
radionuclide (gamma spectroscopy and isotopic uranium) analytical results. Annex 3-E contains 
complete results for the gamma spectroscopy and isotopic analyses. Confirmatory sampling 
was performed across the site; each summary table of these samples include site-confirmatory 
in the title. Confirmatory sampling was also performed on the soil piles generated during VCM 
activities which were later used to regrade the site; each summary table for these samples 
includes soil piles in the title. For each analyte group, the site-confirmatory summary table is 
followed by the soil piles summary table. 

An example sample identification (I D) in the ER sample ID column of the data summary tables 
is T JAOU-228A-GR-120-S. This ID reflects that the sample was collected from SWMU 228A 
within the Tijeras Arroyo Operable Unit (T JAOU). The soil sample (S) was a grab sample (GR) 
from Location 120. The following section briefly describes the results of confirmatory sampling 
at SWMU 228A. 

Metals 

Tables 3.4.5-5 and 3.4.5-6 summarize the off-site metals analytical results for both the site
confirmatory sampling {46 surface soil samples, 8 duplicate samples, and 5 equipment blank 
samples) and the soil piles sampling (1 3 surface soil samples and 1 duplicate sample). 
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Table 3.4.5-5 
Summary of SWMU 228A Site-Confirmatory Sampling RCRA Metals Analytical Results, September-December 1998 

(Off-Site Laboratories) 

Sample Attributes Metals {EPA Method 601 017000°) {m /k!J) 

ERSampleiD Date Sample 
{Figure 3.4.5-81_ Sampled Depth (It) Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver 

T JAOU-228A·GR·120·S 9/8/98 0-0.5 2.79 138 NO (0.275) 7.97 6.04 NO t0.0078). NO (O.OB91l NO l0.301) 
T JAOU-228A-GR-122·S 9/8/98 1Hl.5 2.43 159 0.375 J (0.5) 7.30 7.89 NO 0.0078 NO 0.0891 NO 0.301) 
T JAOU-228A-GR·123-S 9/8/98 0-0.5 1.95 161 0.472 J (0.5) 9.33 7.76 ND 0.0078 ND 0.0891 NO 0.301) 
T JAOU·228A·GR·123·0U 9/8/98 0-0.5 2.05 137 NO {0.275} 8.21 6.83 NO 0.0078 ND 0.0891 ND 0.301) 
T JAOU·228A-GR-125·S 9/8/98 1Hl.5 2.44 170 0.582 8.54 8.D1 NO (0.0078 NO 0.0891 NO (0.301) 
T JAOU·228A·GR-127 -S 9/8/98 1Hl.5 2.11 160 0.452 J (0.5) 8.71 6.28 ND (0.0078 NO 0.0891 NO l0.301) 
T JAOU·228A·GR·129·S 9/8/98 0-0.5 2.14 133 1.28 8.97 40.5 ND (0.0078 NO (0.0891 NO (0.3011 
T JAOU·22BA·GR-131·S 9/8/98 1Hl.5 1.60 120 0.377 J (0.5) 10.8 7.60 NO (0.0078) NO (0.0891) NO {0.301) 

T JAOU-228A·GR-133·S 9/8/98 0-0.5 2.68 213 0.528 12.0 
c 

20.7 0.0080 J (0.1 OJ NO (0.0891)
0 

No ca.301l 

T JAOU-228A-GR-1 33-DU NO (0.275) 
c 

0.0122 J {0.10) NO (0.0891 )
0 

NO l0.301) 9/8/98 !Hl.S 2.76 184 10.4 0.217 J {1) 

T JAOU·228A·GR-1 35-S 9/8/98 CHJ.5 2.07 160 NO (0.275) 10.6 5.48 
c 

NO (0.0078) o. 121 J (o.s," NO (0.00301 I 
T JAOU·226A·GR-137·S 9/8/98 CHJ.S 1.88 156 0.403 J (0.5) 10.7 5.90° 0.0097 J (0. 10) 0.108 J (0.5{ NO (0.301) 

T JAOU·228A·GR·139·S 9/8/98 0-0.5 2.77 194 0.442 J (0.5) 1 1.1 7.89° 0.0081 Jj_0.10l_ o. 1 os J (o.5," NO f0.301) 

T JAOU·228A·GR-140·S 9/8/98 0-0.5 2.63 216 0.348 J (0.5) 11.3 20.1 
c 

0.0117 J (0.10) o. 109 J (a.5l' NO (0.301) 
T JAOU·228A·GR·151·S 12/1/98 1Hl.5 2.69 102 NO (0.019) 8.02 8.33 0.0394 0.605 NO (0.031) 
T JAOU-228A-GR·153·S 12/1/98 0-0.5 2.70 136 0.433 J _10.472) 7.59 7.89 0.0345 0.366 J (0.472_1_ 0.155 J _10.472) 
T JAOU·228A-GR·155·S 12/1/98 0-0.5 3.15 119 NO 0.019) 6.93 6.48 0.0315 0.531 NO (0.031) 
T JAOU·228A·GR-157 ·S 12/1196 0-0.5 2.74 125 NO 0.019) 6.43 6.99 0.0394 0.567 NO 10.031) 
T JAOU·228A·GR-159·S 12/1/98 0-0.5 3.08 107 NO 0.019) 6.13 9.96 0.0296 0.540 0.103J (0.476) 
T JAOU·228A·GR·161·S 12/1/98 1Hl.5 3.15 143 NO 0.019) 7.28 9.04 0.0246 J (0.0273) 0.918 NO (0.031) 
T JAOU·228A·GR-161·DU 12/1/98 0-0.5 2.65 119 NO 0.019) 5.20 7.54 0.0260 J (0.0304) 0.506 NO 0.031) 

T JAOU·22BA·GR-163·S 12/1/98 o-o.5 1.98 89.7 NO (0.019) 6.72 36.5 
c 

0.0187 J (0.0251) 0.602 NO (0.031) 

T JAOU·228A·GR·165·S 12/1/96 o-o.5 2.66 105 0.124 J (0.476) 6.15 6.55 0.0216 J (0.0309) c 0.869 ND10.031) 

T JAOU·228A·GR·167·S 12/1/98 1Hl.5 2.20 101 NO (0.019) 5.27 4.43 0.0213 J (0.0285)
0 

0.528 NO (0.031) 

T JAOU-228A·GR-169·S 12/1/98 1Hl.5 2.09 117 NO (0.019) 5.70 5.88 0.0227 J (0.0297) 
c 

0.640 NO (0.031) 

T JAOU·228A·GR-171·S 1211/98 1Hl.5 2.31 100 NO (0.019) 7.33 6.39 0.0252 J (0.0295) 
c 

0.875 NDl0.031) 
T JAOU·228A·GR-171-0U 12/1/98 ()..{).5 2.10 98.4 NO (0.019) 5.11 5.61 0.0252 J (0.0309) 0.813 NO (0.031) 

T JAOU·226A·GR-173-S 1211/98 0-0.5 2.25 98.9 NO (0.019) 5.66 5.54 0.0227 J (0.0313)
0 

0.615 NO (0.031) 

T JAOU·228A·GR·175·S 12/1/98 o-o.5 2.17 76.9 NO (0.019) 5.10 5.17 0.0220 J (0.0298) 
c 

0.774 NO {0.031) 
T JAOU·228A·GR·177·S 12/2/98 1Hl.5 2.29 135 NO (0.019 6.49 5.56 0.0135 J (0.0314) NO 0.135) 0.142J 0.481) 
T JAOU·228A·GR-179·S 12/2/98 o-o.5 2.14 104 NO 10.019 5.20 8.54 0.00785 J 10.0302) NO 0.135) 0.127 J 0.495)_ 
T JII.OU-228A·GR-181·S 12/2/98 o-o.s 2.21 110 NO (0.019 5.52 7.65 0.0116 J 0.0304) NO 0.135) 0.153 J 0.481 )_ 
T JAOU·228A·GR-181·DU 12/2/98 o-o.5 2.76 109 0.134 J 0.019 6.20 7.66 0.0151 J 0.0297)_ NO (0.135) 0.384 J 0.461) 
T JAOU·228A·GR·183·S 12/2/98 o-o.5 2.81 144 0.115 J 0.500 6.96 10.9 0.0182 J 0.0325) NO (0.135 0.144 J 0.500) 
T JAOU·228A·GR·185·S 12/2/98 o-o.5 2.07 99.7 0.380 J 0.490 5.92 8.42 0.0171 J (0.0328) NO (0.135) 0.116 J (0.490) 

Refer to footnotes at end of table. 
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Table 3.4.5-5 (Continued) 
Summary of SWMU 228A Site-Confirmatory Sampling RCRA Metals Analytical Results, September-December 1998 

(Off-Site Laboratories) 

Sample AHributes Metals (EPA Method 6010!7000") (mglkg) 

Recoi'C\, ER Sample ID Date Sample 
Number (Figure 3.4.5·8) Sampled Depth jft\ Arsenic Barium Cadmium Chromium Lead Mercurv Selenium Silver 

601190 T JAOU-228A-GR-187 -S 1212198 Q-0.5 2.57 98.2 NO (0.0191 6.81 6.94 0.00956 J {0.0313) NO (0.1351 NO (0.031) 
c 

NO (0.019\ 
c 

NO (0.1351 0.125 J (0.485)
0 

601191 T JAOU-228A·GR-189·S 1212198 Q-0.5 2.28 85.4 5.97 6.06 0.0204 J (0.0324) 
c 

o. 124 J (0.48U 
c 

NO (0.135) 0.209 J (0.481\" 601191 T JAOU·228A·GR-191-S 1212198 Q-0.5 2.40 102 6.85 7.68 0.0165 J (0.0292) 

601191 T JAOU-228A-GR-191-0U 1212198 Q-0.5 2.32 101 NO (0.019) 6.10 8.13 0.0185 J (0.0261)' NO (0.135) 0.127 J (0.485)' 

601191 T JAOU-228A-GR-193-S 1212198 o-o.5 2.15 96.3 NO (0.019) 5.69 6.28 0.0327 NO (0.135) 0.154J (0.481)' 

601191 JAOU·228A·GR-195-S 1212198 ()-{).5 2.53 97.1 NO (0.019) 6.96 5.55 0.0152 J (0.0314 NO (0.135) 0.118 (0.490)" 

601191 T JAOU-228A-GR-197 -S 1212198 ()-{).5 2.28 101 NO (0.019) 5.94 6.50 0.0158 J (0.0329 NO (0.135) 0.168 J {0.490)" 

601191 T JAOU-228A·GA-199-S 1212198 o-o.s 2.62 99.3 0.337 J (0.495) 6.85 7.45 0.0138 J (0.0301 NO (0.135) 0.151 J (0.495)" 

601192 T JAOU·228A·GR-201·S 1213/98 Q-0.5 2.34 98.4 NO (0.019) 6.80 9.12 NO j0.00225) 0.494 J_(0.49~_ 0.0685 J (0.495) 

601192 IT JAOU-228A·GR·201-0U 1213/98 Q-0.5 2.34 88.5 NO (0.019) 6.58 8.71 NO (0.002251 0.374 J (0.495) NO (0.0311 

601192 [T JAOU-228A·GR·203·S 1213/98 o-o.5 2.27 119 N0(0.0191 8.33 6.65 NO (0 .00225) 0.381 J (0.500) NO (0.031) 

601192 IT JAOU-228A·GA-205·S 1213/98 o-o.5 2.15 95.6 0.0584 J (0.500) 5.65 7.03 0.00234 J (0.0275) 0.365 J (0.500) o.on3 J (0.500) 

601192 IT JAOU-228A·GR-207·S 1213/98 Q-0.5 2.38 138 NO (0.019) 6.47 6.36 NO (0.00225) 0.333 J (0.495) 0.0605 J (0.495) 

601192 IT JAOU-228A·GR-209·S 1213/98 Q-0.5 3.25 168 1.7 9.48 2U NO (0.00225) 0.465 J (0.49Ql 0.436 J (0.490) 

601192 IT JAOU-228A·GR-211-S 1213/98 Q-0.5 2.28 116 NO (0.019) 7.01 6.37 NO (0.00225) 0.311 J (0.49Ql_ NO (0.031) 

601192 IT JAOU-228A-GR-211·0U 1213/98 Q-0.5 2.67 113 NO (0.019) 5.42 6.54 NO_ (0.00225) 0.581 N0_[0.031) 

601212 rT JAOU-228A·GR·213-S 1213/98 Q-0.5 2.44 122 NO (0.019) 6.35 7.00 NO (0.00225) 0.402 J (0.495) NO (0.031) 

601212 [_JAOU·22BA·GR·215·S 1213/98 2-3 1.79 84.3 NO (0.019) 4.62 4.81 NO (0.00225) 0.358 J (0.495) NO (0.031) 

601212 !JAOU-228A·GR·217 ·S 1213/98 Q-0.5 1.69 80.9 NO (0.019) 7.47 5.26 NO (0.00225) 0.275 J (0.485) NO (0.031) 

Background Soil Concentrations-North Supergroup 
0 

4.4 200 0.9 12.8 11.2 <0.1 <1 <1 

Quality Assurance/Quality_ Control Samples (mg/L 

ND ND 0.00216 J 0.00138 J 

600836 'r JAOU-228A-GR-EB 9/8/98 NA (0.000827} (0.000885} NO (0.002752) (0.01) (0.002) NO (0.000047) NO (0.000891) NO (0.003007) 

NO ND NO NO 

600836 fr JAOU-228A·GR·EB 9/9/98 NA (0.000827) (0.000885) NO (0.002752) (0.001985) 0.000929 NO (0.000047) NO (0.000891) NO (0.003007) 

NO 0.00189. 

601189 JAOU-228A·EB 1211/96 NA 0.00451 0.00500 NO (0.00044) 0.00532 0.00924 NO (0.000035) NO (0.00271) 0.00105 J (0.00500) 

NO 0.00126. 0.00209 J 0.00401 J 

601191 T JAOU-22BA-EB 1212198 NA 0.00451) (0.00500) NO (0.00044) (0.00500) I <o.oosool NO (0.000035) NO (0.00271) 0.00104 J_{0.00500) 

NO 0.00200. 0.00148J 000427 J 

601212 tr JAOU·228A-EB 1213/98 NA 0.00451 0.00500) NO {0.00044j_ (0.00500)' 0.005001 c NO (0 000035) NO (0.00271) NO (0.00073) 

!:: Refer to footnotes at end of table. 

Uranium 
NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

2.3 

NR 

NR 

NA 

NR 

NR 
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Table 3.4.5-5 (Concluded) 
Summary of SWMU 228A Site-Confirmatory Sampling RCRA Metals Analytical Results, September-December 1998 

(Off-Site Laboratories) 

Note: Values in bold exceed background soil concentrations. 

"EPA November 1986. 

b Analysis requesVchain of custody record. 

<Estimated value; see data validation reports (Annex 3·F). 

dFrom Dinwiddie September 1997. The minimum background concentration between surface and subsurface values is used. 
OU = Duplicate sample. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It =Foot (feel). 
GR = Grab sample. 
10 = ldentnication. 
J( ) = The reported value is greater than or equal to the method detection limit but is less than the practical quantltatlon limit, shown In parentheses. 
mglkg = Milligram(s) per kilogram. 
mg/L = Milligram(s) per liter. 
NA = Not applicable. 
NO() = Not detected above the method detection limit, shown in parentheses. 
NR =Not reported . 
RCRA = Resource Conservation and Recovery Act. 
S = Soil sample. 
SWMU = Solid Waste Management Unit. 
T JAOU = Tijeras Arroyo Operable Unit. 
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Table 3.4.5-6 

Summary of SWMU 22BA Soil Piles Confirmatory Sampling RCRA Metals Analytical Results, September-December 1998 
(Off-Site Laboratories) 

Sample Attributes 

Recordb ERSample ID Date Sample 
Number (FiQure 3.4.5-8) Sampled Depth (It) 

600835 T JAOU-228A-GR·143-S 9/9/96 Q-0.5 

600635 T JAOU-228A-GR-144-S 919/96 D-0.5 

600835 T JAOU-228A-GR-145-S 9/9/98 Q-0.5 

600835 T JAOU-228A-GR·146-S 9/9/98 Q-0.5 

600635 T JAOU-228A-GR·147-S 9/9/98 Q-0.5 

600835 T JAOU·228A-GR·148-S 9/9/98 Q-0.5 

600635 T JAOU-228A-GR·149-S 9/9/96 Q-0.5 

600635 T JAOU-228A-GR-150-S 9/9/96 Q-0.5 
601212 T JAOU-228A-GR·219-S 1213196 Q-0.5 
601212 T JAOU-228A-GR-221-S 12/3198 Q-0.5 
601212 T JAOU-22BA-GR·221·DU 12/3/96 Q-0.5 
601212 T JAOU-228A·GR-223-S 12/3/98 Q-0.5 
601212 T JAOU-226A-GR-225-S 1213198 Q--0.5 
601212 T JAOU-228A-GR-227 -S 12/3196 Q--0.5 

Background Soil Concentrations-North Supergroup 
d 

Note: Values in bold exceed background soli concentrations. 

•EPA November 1986. 

b Analysis request/chain of custody record. 

Arsenic Barium 

3.03 200 

2.61 203 

2.43 151 

3.32 155 

2.26 131 

2.29 138 

1.76 158 

2.01 140 
2.42 109 
2.35 105 
1.84 61.0 
1.96 70.0 
2.73 105 
2.69 128 

4.4 200 

Metals (EPA Method 601 017000") (m_gtKg) 

Cadmium Chromium Lead Mercury Selenium 

0.426 J (0.5) 10.1 17.3° 0.0069 J (0.1 0} 0.108 J (0.5)
0 

NO (0.275) 6.65 20.3 
c 

0.0064 J_l0.10\ 0.0960 J (0.5)
0 

0.369 J (0.5) 9.60 
c 

9.93 0.0079 J (0.1 0) 0.104 J (o.5!" 

0.306 J (0.5) 9.57 
c 

6.67 ND (0.0078) 0.121 J (o.5)" 

0.711 10.2 32.4° 0.0630 J (0.1 0} NO (0.0891 )" 

0.742 10.4 32.5 
c 

0.0569 J (0.101 0.139 J (0.5{ 

0.518 9.90 
c 

7.50 NO (0.0078) ND (0.0891 )
0 

c 
ND 10.0078} ND (0.0891) c 0.706 11.8 8.67 

ND (0.019) 6.16 7.26 ND 0.00225)_ 0.279 J (0.500} 
NO (0.019) 5.79 8.64 ND 0.00225) 0.473 J_(0.485l 
NO (0.019) 5.21 6.64 ND 0.00225} 0.365 J (0.495 
NO (0.019) 6.78 6.50 NO 0.00225) 0.275 Jj0.490 

0.564 6.28 6.57 NO (0.00225} 0.451 J (0.485 
ND (0.019)_ 7.44 9.91 NDj0.00225\ 0.662 

0.9 12.8 11.2 <0.1 <:1 

0
Estimated value; see data validation reports (Annex 3-F). 

d 
From Dinwiddie September 1997. The minimum background concentration between surface and subsurface values Is used. 

DU "' Duplicate sample. 
EPA "'U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
II "' Foot (feet). 
GR "' Grab Sample. 
ID "' Identification. 
J( ) "'The reported value is greater than or equal to the method detection limit, but is less than the practical quantitation limit, shown in parentheses. 
mg/kg = Milligram(s) per kilogram. 
ND() = Not detected above the method detection limit, shown in parentheses. 
NR "' Not reported. 
RCRA = Resource Conservation and Recovery Act. 
S = Soil sample. 
SWMU = Solid Waste Management Unit. 
T JAOU =Tijeras Arroyo Operable Unit. 

Silver 

ND (0.301} 

ND_i0.301l 

ND (0.301) 

ND (0.301) 

ND (0.301} 

ND_i0.301l 

ND_i0.301) 

ND (0.301) 
ND_i0.031l 

0.0733 J (0.465) 
ND (0.031} 
ND10.031J. 

0.0591 J (0.485) 
0.129 J (0.485) 

<1 

Uranium 

7.2 

14.8 

20.3 

19.6 

21.9 

20.9 

34.5 

69.1 
NR 
NR 
NR 
NR 
NR 
NR 

2.3 



Table 3.4.5-7 
HE Analytical Method Detection Limits (EPA Method 8330") 

Used for SWMU 228A Confirmatory Sampling 
September-December 1998 

(Off-Site Laboratories) 

Soil Sample MDL Aqueous EB Sample 
Analyte (IJg/kg) MDL (IJg/L) 

4-amino-2,6-dinitrotoluene 5.5-79 0.02-Q.16 
2-amino-4,6-dinitrotoluene 6.6-17 0.019--0.14 
1 ,3-dinitrobenzene 4.1-16 0.02-Q.11 
2,4-dinitrotoluene 6.2-17 0.014-Q.10 
2,6-dinitrotoluene 6.5-17 0.043-0.13 
HMX 5.3-24 0.046-o.095 
Nitrobenzene 5.2-9.0 0.016-0.12 
2-n itrotoluene 7.8-41 0.024-o.16 
3-nitrotoluene 11-30 0.031-Q.39 
4-nitrotoluene 11-31 0.034-o.19 
ADX 9.7-31 0.018--0.12 
Tetryl 7.5-94 0.022-Q.18 
1 ,3,5-trinitrobenzene 6.6-32 0.021-Q.32 
2,4,6-trinitrotoluene 5.7-19 0.029--0.11 

"EPA November 1986. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
HE = High explosive. 
HMX = 1 ,3,5, 7-tetranitro-1 ,3,5, 7-tetrazacyclooctane. 
MDL = Method detection limit. 
ADX = 1 ,3,5-trinitro-1 ,3,5-triazacyclohexane. 
~g/kg = Microgram(s) per kilogram. 
f.JQ/l = Microgram(s) per liter. 
SWMU = Solid Waste Management Unit. 
Tetryl = 2,4,6-trinitrophenylmethylnitramine. 
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Table 3.4.5-8 
Summary of SWMU 228A Site-Confirmatory Sampling VOC Analytical Results" 

September-December 1998 
(Off-Site Laboratories) 

b 
SampJe Attributes VOCs (EPA Method 8260 ) (~glkg) 

Record ERSampieiO Date Sample Methylene 
Number

0 
(FiQure 3.4.5·8) Sampled Depth (It) Benzene Chloride 

600799 T JAOU·228A·GR·120..S 9/8198 0-0.5 ND (0.98) 1.1 J (5 

600799 T JAOU-228A·GR·123-S 9/8198 0-0.5 ND (0.98) 1.2 J (51 

600799 TJAOU·228A·GR·123·0U 9/8/98 0-0.5 NO (0.98) 1.0 J (51 

600799 T JAOU·228A-GR-129·S 9/8198 0-0.5 ND (0.98) 1.3 J (51 

600835 T JAOU·228A·G R·133·S 9/8/98 0-0.5 1.2 NO (0.48) 

600835 T JAOU·228A·GR·133-DU 9/8/98 0-0.5 NO (0.98) NO (0.48) 

600835 T JAOU·228A·GR·137 -S 918198 0-0.5 NO (0.98) NO (0.48) 

600835 T JAOU·228A-GR-140-S 9/8/98 0-0.5 NO (0.98) ND (0.48) 

601188 T JAOU-228A-GR-151-S 1211/98 0-0.5 NO (0.25) ND (0.25) 

601188 T JAOU·228A-GR-156-S 1211/98 0-0.5 ND(0.25)_ NO (0.2~ 

601188 T JAOU-228A-GR·161-S 1211/98 0-0.5 ND (0.25) 3.2 J (S.OO)d 

601188 T JAOU-228A-GR-161-0U 1211/98 0-0.5 NO (0.25} NO (0.25) 

601189 T JAOU-228A-GR-166·S 1211198 0-0.5 NO (0.251_ NO (0.25) 

601189 T JAOU-228A-GR-171·S 1211/98 0-0.5 NO (0.251_ NO (0.2~ 

601189 T JAOU·228A-GR-171-DU 1211/98 0-0.5 NO (_0.251 NO (0.25) 

601190 T JAOU-228A-GR-176-S 1212198 0-0.5 ND (_0.25)_ ND (0.25) 

601190 T JAOU-22BA·GR-181-S 1212198 0-0.5 NO l0.25)_ NO (0.25) 

601190 T JAOU·228A-GR·181-0U 1212/98 0-0.5 NO (_0.251 NO (0.25) 

601190 T JAOU-228A-GR·186-S 1212198 0-0.5 NO (_0.25) NO (0.25) 

601191 T JAOU-228A-GR-191-S 1212/98 0-0.5 NO (025\ NO (0.25) 

601191 T JAOU-22BA-GR-191-0U 1212198 0-0.5 NO (0.25\ NO (0.2~ 

601191 T JAOU-228A·GR·196-S 1212198 0-0.5 NO (0.251 NO (0.25) 

601192 T JAOU-228A-GR-201-S 1213/98 0-0.5 NO (0.25)_ NO (0.25) 

601192 T JAOU-228A-GR-201-0U 1213/98 0-0.5 NO (0.25)_ NO (0.25) 

601192 T JAOU-228A-GR-206·S 1213/98 0-0.5 NO (0.25) NO (0.25) 

601192 T JAOU-228A-GR-211-S 1213/98 0-0.5 ND(0.25)_ ND (0.25) 

601192 T JAOU-228A-GR-211-0U 1213/98 0-0.5 NO (0.25) NO (0.25) 

601212 T JAOU-228A-GR-216·S 12/3/98 2-3 NO (0.25)_ 7.2 

Quality_ Assurance/Quality Control Samples (all in J!9fl.l 
600836 T JAOU-228A·GR· TB 9/8/98 NA ND (_0.98) NO (0.48) 

600836 T JAOU·22BA·GR-EB 9/8198 NA NO (_0.98) ND (0.48) 

601189 T JAOU-228A-EB 1211/98 NA NOi0.3) 
d 

1.5 J (5.00) 

601189 T JAOU-228A-TB 1211/98 NA N0(0.3) 3.4 J (5.00)d 

601191 T JAOU-228A-EB 1212/98 NA ND{0.3) NO (1.2) 

Refer to footnotes at end of table. 
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Table 3.4.5-8 (Concluded) 
Summary of SWMU 228A Site-Confirmatory Sampling VOC Analytical Results" 

September-December 1998 
(Off-Site Laboratories) 

b 
Sam_ple Attributes VOCs (EPA Method 8260 ) (~g/kg) 

Record 
ERSampleiO Date c 

Number !Fioure 3.4.5·81 Sampled 

601191 T JAOU·228A· TB 12/2198 

601212 T JAOU·228A-EB 12/3198 

601212 T JAOU-228A-TB 12/3198 

Note: Values in bold represent detected VOCs. 

"Detected VOCs only. 

bEPA November 1986. 

c Analysis request/chain of custOdy record. 

dEstimated value; see data validation reports (Annex 3-F). 
DU 
EB 
EPA 
ER 
It 
GR 
10 

=Duplicate sample. 
= Equipment blank. 
=U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Grab Sample. 
= Identification. 

Sample Methylene 
Depth !Ill Benzene Chloride 

NA NO (0.31 1.6 J (5.00} 

NA NO (0.31 NO (1.21 

NA NO (0.3) NO (1.2) 

J() = The reported vaJue is greater than or equal to the methOd de1eclion limH but is less !han the practical quantitation 

~g/kg 
~giL 
NA 
NO() 
s 
SWMU 
TB 
TJAOU 
voc 

limit, shown in parentheses. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
=Not detected above the method detection limit, shown in parentheses. 
= Soil sample. 
= Solid Waste Management Unit. 
= Trip blank. 
= Tijeras Arroyo Operable Unit. 
= Volatile organic compound. 
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Table 3.4.5-9 
Summary of SWMU 228A Soil Piles Confirmatory Sampling VOC Analytical Results• 

September-December 1998 
(Off-Site Laboratories) 

Sample Attributes VOCs {EPA Method 8260°) (~glkg) 
Record ER SampleiD Date c 

Number fFiaure 3.4.5·8) Sampled 

600835 T JAOU·228A-GR-143-S 9/8/98 

600835 T JAOU·228A-GR-145-S 9/8/98 

600835 T JAOU-228A-GR-147 -S 9/8/98 

600835 T JAOU-22BA-GR-149-S 9/8/98 

601212 T JAOU-228A-GR-221-S 12/3/98 

601212 T JAOU-228A-GR-221-DU 1213198 

601212 T JAOU-228A-GR-226-S 1213198 

Note: Values in bold represent detected VOCs. 
8
Detected VOCs only. 

0 
EPA November 1986. 

c Analysis request/chain of custody record. 
DU = Duplicate sample. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (teet). 
GR =Grab Sample. 
ID =Identification. 

Sample Methylene 
Depth (ft) Benzene Chloride 

0-{).5 ND (0.98) ND (0.48) 

0-{).5 ND (0.98) ND (0.48) 

0-{).5 ND (0.98) ND (0.48) 

0-{).5 ND (0.98) ND (0.48) 

0-{).5 ND (0.25) 1.5 J (5.00\ 

0-{).5 NO (0.25) NO (0.25) 

0-{).5 NO (0.25) ND (0.251 

J{ ) = The reported value is greater than or equal to the method detection limit but is less than the practical quantitation 

~gfkg 
ND () 
s 
SWMU 
TJAOU 
voc 

limit, shown in parentheses. 
= Microgram(s) per kilogram. 
= Not detected above the method detection limit, shown in parentheses. 
"Soil sample. 
" Solid Waste Management Unit. 
" Tijeras Arroyo Operable Unit. 
"Volatile organic compound. 

AU8·99M'P/SNL:r4600·3.doc 3-63 301462.225.02 08/24/99 3:22PM 



Table 3.4.5-10 
VOC Analytical Method Detection Limits (EPA Method 8260") Used for SWMU 228A 

Confirmatory Sampling, September-December 1998 
(Off-Site Laboratories) 

Soil Sample MDL Aqueous EB and TB 
Analyte (IJg/kg) Sample MDL lua/Ll 

Acetone 2.2 3.7 
Benzene 0.25-0.98 0.3-0.98 
Bromobenzene 0.94 0.94 
Bromochloromethane 0.67 0.67 
Bromodichloromethane 0.24-0.80 0.4-0.80 
Bromoform 0.27~.48 0.4-0.48 
2-butanone 2.1 5.9 
n-butvlbenzene 2.1 2.1 
sec-butvlbenzene 2.0 2.0 
tert-butvlbenzene 1.8 1.8 
Carbon disulfide 2.2 1.8 
Carbon tetrachloride 0.22-1.9 0.2-1.9 
Chlorobenzene 0.25-1.1 0.3-1.1 
Chloroethane 0.72-1.6 0.3-1.6 
Chloroform 0.24-1.1 0.7-1.1 
2-chlorotoluene 2.1 2.1 
4-chlorotoluene 1.6 1.6 
1,2-dibromo-3-chloroprooane 0.96 0.96 
Dibromochloromethane 0.21-0.59 0.3-0.59 
1,2-dibromoethane 0.46 0.46 
Dibromomethane 5.0 5.0 
1,2-dichlorobenzene 0.85 0.85 
1 ,3-dichlorobenzene 1.1 1.1 
1 ,4-dichlorobenzene 1.0 1.0 
Dichlorodifluoromethane 1.8 1.8 
1, 1-dichloroethane 0.2-1.2 0.4-1.2 
1,2-dichloroethane 0.23-0.46 0.2-0.46 
1,1-dichloroethene 0.25-2.1 0.7-2.1 
cis-1,2-dichloroethene 0.25-1.2 0.7-1.2 
trans-1 ,2-dichloroethene 0.19-1.6 0.3-1.6 
1,2-dichloropropane 0.23-0.81 0.2-0.81 
1,3-dichloropropane 0.44 0.44 
2,2-dichloropropane 3.4 3.4 
1,1-dichloropropene 2.0 2.0 
c·ls-1,3-dichloropropene 0.25 0.3 
trans-1,3-dich loropropene 0.22 0.3 
Ethyl benzene 0.23-1.6 0.3-1.6 
Hexachlorobutadiene 1.8 1.8 
2-hexanone 4.4 3.2 
lsoproovlbenzene 1.7 1.7 
4-isooroovltoluene 1.8 1.8 
Methvl bromide 0.67-1.0 0.4-1.0 
Methvl chloride 0.43-1.9 0.2 1.9 
Methylene chloride 0.25-0.48 0.48 1.2 

Refer to footnotes at end of table. 
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Table 3.4.5-1 0 (Concluded) 
VOC Analytical Method Detection Limits (EPA Method 82608

) Used for SWMU 228A 
Confirmatory Sampling, September-December 1998 

(Off-Site Laboratories) 

Soil Sample MDL Aqueous EB and TB 
Analyte (IJQ/kQ) Sample MDL (!Jg/L) 

Naphthalene 0.61 0.61 
4-methyl-2-pentanone 2.9 1.6 
n-propylbenzene 1.8 1.8 
Styrene 0.22-2.1 0.2-2.1 
1,1, 1 ,2-tetrachloroethane 0.90 0.90 
1,1 ,2,2-tetrachloroethane 0.46-0.96 0.5-{).96 
Tetrachloroethene 0.23-1.6 0.7-1.6 
Toluene 0.22-1.5 0.5-1.5 
1 ,2,3-trichlorobenzene 1.0 1.0 
1 ,2,4-trichlorobenzene 0.90 0.90 
1 , 1 , 1-trichloroethane 0.18-1.7 0.2-1.7 
1 , 1 ,2-trichloroethane 0.24-Q.62 0.4-Q.62 
Trichloroethene 0.27-1.2 0.6-1.2 
Trichlorofluoromethane 5.0 5.0 
1 ,2,3-trichloropropane 0.46 0.46 
1 ,2,4-trimethylbenzene 1.5 1.5 
1 ,3,5-trimetllylbenzene 1.6 1.6 
Vinyl acetate 1.8 1.8 
Vinyl chloride 0.4-1.8 0.4-1.8 
Xylenes 0.62-3.1 1.1-3.1 

8
EPA November 1986. 

EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
!Jg/kg = Microgram(s) per kilogram. 
!Jg/L = Microgram(s) per liter. 
SWMU = Solid Waste Management Unit. 
TB = Trip blank. 
VOC =Volatile organic compound. 
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Table 3.4.5-11 
Summary of SWMU 228A Site-Confirmatory Sampling SVOC Analytical Results• 

September-December 1998 
(Off-Site Laboratories) 

b 
Sample Attnbutes SVOCs (EPA Method 8270 ) (~glkg) 

ER SampleiO Date Sample 

Number {Figure 3.4.5-B) Sampled Oepth(ft) Acen~thene Anthracene Benzo(a)anthracene Benzo(a)pyrene 

600799 T JAOU-228A·GR-120·S 918/98 ~.5 N0j_20) N0(20) N0(20) N0(20) 

600799 T JAOU·228A·GR·123·S 9/8/98 ~.5 N0(20) N0(20) 40 J (330) N0(20) 

600799 T JAOU-228A·GR-123-0U 9/8/98 ~.5 NO (2()1 N0(20) 140 J (330 110J(330 

600799 T JAOU·228A·GR·129·S 9/8/98 ~.5 70 J (330) 90 J (330) 200 J (330) 190J (330) 

600835 T JAOU-228A·GR-133-S 9/8/98 ~.5 NOj_2()l 30 J (330) 320 J {330 250J (330 

600835 TJAOU·228A·GR-133-0U 9/8/98 ~.5 N0(20) 110 J (330) 190 J (330) 160 J (330) 

600835 T JAOU-228A·GR-137 -S 9/8/98 ~.5 ND(20J N0(20) N0(10) N0(10) 

600835 T JAOU-228A·GR- t 40-S 918/98 ~.5 N0(20) 90 J (330 250Jj330 2liO J (330 

601188 TJAOU-228A·GR-151-S 12/1/98 ~.5 NO j_1()l NO(tO) N0(10) N0(10) 

601188 T JAOU-228A·GR-156-S 12/1!98 ~.5 N0j_10) ND(10) NO (10) N0(10) 

601188 T JAOU-228A-GR-161-S 12/1/98 ~.5 N0(10) N0(10) NO (10) N0(10) 

601188 T JAOU·228A·GR·16 t -OU 1211/98 ~.5 NOj_1Ql ND{10) NO {10) NO {t()l 

601189 T JAOU-228A-GR-166-S 1211/98 ~.5 NO (10) ND(10) N0(10\ ND(10l 

601189 T JAOU-228A-GR-171·S 1211/98 ~.5 N0(10) N0(10) N0(10) ND(10l 

601189 T JAOU-228A-GR-t 7 t -OU 1211/98 ~.5 ND(10) 95 J (333 270 J_(333 160Jj333 

601190 T JAOU-228A-GR- t 76-S 12/2/98 ~.5 NO(tO) N0(10) NO (10) NO(tO) 

601190 T JAOU-228A-GR-181·S 12/2/98 ~.5 N0(10) ND(tO) NO (10) NO (101 

601190 T JAOU-228A-GR-181-0U 12/2/98 ~.5 N0(10) N0(10) N0(10) N0(10) 

601190 T JAOU-228A·GA-186-S 12/2/98 ~.5 ND(10) NO (10) 200 J (333 NO (10) 

601191 T JAOU-228A-GA-191-S 12/2/98 ~.5 N0(10) NO (10) N0{10) NO {10) 

601191 TJAOU-228A-GR-191·0U 12/2/98 ~-5 ND(10) N0(10) N0(10) NO(tO) 

601191 TJAOU-228A-GR·196-S 1212/98 ~.5 NO {10) NO (10) NO (10) NO (10) 

601192 T JAOU-228A·GR-201-S 1213/98 ~.5 NO (10) N0(10) N0(10) NO(tO) 

601192 T JAOU-228A·GA·20 1·0U 12/3/98 ~.5 N0(10) N0(10) NO(tO) ND(10) 

601192 T JAOU·228A·GA·206·S 12/3/98 ~.5 N0(10) NDj10) N0(10) N0(10) 

601192 T JAOU-228A·GR-211-S 1213198 ~.5 N0(10) NOJ10) N0(10) N0(10) 

601192 TJAOU·228A·GR-211-0U 12/3/98 ~.5 NO _(tO) N0(10) N0(10) NO (10)_ 

601212 T JAOU-228A-GR·216-S 12/3/98 2-3 NO (10) N0(10) N0(10) N0(10) 

Quality Assurance/Quality Control SanlJ'Ies (all in ua/L) 

600836 TJAOU·228A·GA-EB 9/8198 NA N0(0.6) N0(0.6) N0(0.5) NO (0.7) 

600836 T JAOU·228A-GA-EB 919/98 NA NO (0.6) N0(0.6) N0(0.5) ND(0.7) 

601189 T JAOU-228A-EB 12/1/98 NA ND(2.2) NO (2.3) NO (2.8) N0(2) 

601191 TJAOU·228A·EB 1212/98 NA N0(2.2) NO (2.3) NO (2.8) NO (2) 

601212 T JAOU·228A-EB 12/3/98 NA ND(2.2) N0(2.3) N0(2.8) N0(2) 

Refer to footnotes at en<l of Iailie. 

Benzo(b)fluoranlhene 

N0(30) 

N0(30) 

140 J (330 

140 J (330) 

330 

250 J (330) 

N0(20) 

370 

N0(10) 

N0(10) 

NOj_10) 

NO j_10)_ 

ND_i10}_ 

ND_(10) 

360 

NO (tO) 

NO (10) 

N0(10) 

250 J (333 

NO (10) 

ND(10) 

NO (10) 

N0(10) 

NO (10) 

ND(10) 

ND(10) 

NO Jl()l 

N0(10) 

N0(0.9) 

NO (0.9) 

N0(4.7) 

NO (4.7) 

NO (4.7) 
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Table 3.4.5-11 (Continued) 
Summary of SWMU 22BA Site-Confirmatory Sampling SVOC Analytical Results• 

September-December 1998 
(Off-Site Laboratories) 

b 
Sample Annbules SVOCs (EPA Method 8270 ) (~g/l<g) 

Record EA Sample 10 Dale Sample 
c 

_1Figure 3.4.5-8) Sampled Depth (II) Benzo(ghi)perylene Benzo(k)Huoranthene Chrysene Di-n-butyl phthalate Number 

600799 T JAOU-22BA·GR-120-S 9/8198 !Hl.S N0(53) ND(30) NO (20) &OJ (330 

600799 T JAOU-2281\-GR-123-S 9/8198 !Hl.5 NO (53} N0(30} 170 J (330 50J (330 

600799 T JAOU-2281\-GR-123-DU 9/8198 !Hl.S NO (53} ND(30} 40 J (330 NO (20} 

600799 T JAOU-2281\-GR-129-S 9/8198 !Hl.5 NO (53} N0(30) 220 J (330} 40 J (330} 

600835 T JAOU-228A-GR-t33-S 9/8198 !Hl.S 240J (330 280J (330 370 N0(10} 

600835 T JAOU-228A·GR-133-DU 9/8198 !Hl.5 180 J (330) 150 J (330) 220 J (330) NO (10} 

600835 T JAOU-2281\·GR-137 -S 9/8198 !Hl.S N0(49} N0(30} N0(10) N0(10) 

600835 T JAOU-2281\-GR-140-S 9/8198 !Hl.S 250 J (330 230J (330 280 J (330 N0(10} 

601188 T JAOU-2281\·GR-151-S 1211/98 !Hl.S N0(10} ND(10) N0(10) N0(10} 

601188 T JAOU-228A·GR-156-S 1211198 !Hl.5 ND(10} N0(10} N0(10} NO (10} 

601188 T JAOU-2281\-GR-161-S 1211/98 !Hl.S N0(10} NO (10) ND(10) NO (10} 

601188 T JAOU-228A-GR·161-0U 1211/98 Q-1).5 NO (10) N0(10) NO (10) N0(10) 

601189 TJAOU-2281\·GR-166-S 1211198 !Hl.5 NO (10) NO(to) NO(IO) NO (10) 

601189 T JAOU-2281\-GR-171-S 12/1/98 !Hl.S N0(10) NO (10) NO (10) N0(10) 

601189 TJAOU-228A·GR·I71-0U 12/1198 !Hl.S 130 J (333 ND(10) 300 J (333) N0(10) 

601190 T JAOU-2281\-GR-176-S 12/2/98 !Hl.5 NO (10) NO (10) N0(10) NO (10} 

601190 T JAOU-228A·GA·I81-S 1212/98 !Hl.5 N0(10) NO (10) NO(IO) NO(IO) 

601190 T JAOU-228A-GR-181-0U 12/2198 !Hl.5 N0(10) NO (10) N0(10) N0(10) 

601190 T JAOU-228A-GR-186-S 12/2/98 !Hl.S NO(IO) N0(10) 230 J (333 N0(10) 

601191 T JAOU-228A-GR-191-S 12/2/98 !Hl.S N0(10) N0(10) NO(IO) NO (10) 

601191 T JAOU-228A·GR·191-DU 12/2/98 !Hl.S NO (10) ND(10) ND(ID) N0(10) 

601191 T JAOU-228A·GA-196-S 1212/98 Q-1).5 N0(10) NO (10) ND(10) N0(10) 

601192 T JAOU-2281\·GR-20 1-S 12/3198 !Hl.S N0(10) ND(10) NO(IO) NO (10) 

601192 T JAOU-228A·GA-20 1-DU 12/3198 !Hl.5 N0(10) NO(IO) N0_(10) NO (10)_ 

601192 TJAOU·228A-GA-206-S 12/3198 ~.5 N0(10) N0(10) N0_(10) N0(10)_ 

601192 T JAOU-228A·GA·211-S 12/3198 ~-5 N0(10) NOJ.1Q) N0(11lj NO (10) 

601192 T JAOU·228A-GR-211-DU 12/3198 0-0.5 NO (10) N0_(_10) NOJ10) NO (10)_ 

601212 T JAOU-228A·GA-216-S 12/3198 2-3 NO (10) NO (10) NO (10) N0(10) 

Quality Assurance/Quality Control Samples (all in ua'LJ 
600836 T JAOU·228A·GA-EB 9/8/98 NA ND (1.6) N0(0.8) NO (0.5) NO (05) 

600836 T JAOU·228A-GA-EB 9/9/98 NA NO (1.6) N0(0.8) NO (0.5) NO (0.5) 

601189 T JAOU-228A-EB 12/1/98 NA ND(2.5) N0(2.6) NOJ2.2) N0(2.9) 

601191 T JAOU·228A-EB 12/2/98 NA ND(2.5) N0(2.6) N0(2.2) N0_(2.9l 

601212 T JAOU-2281\-EB 12/3198 NA ND(2.5) N0(2.6) NDJ2.g) NOJ2.9) 

Reier lo footnotes al end of !able. 

Bls(2-ethy\hexvf)phthalate 

50 Jj~301 

40J(330 

70 J_j330 

NOJ20} 

33Jj330 

48 J (330} 

33J(330 

34Jj330 

N0(10) 

N0(10) 

N0(10} 

NO (10) 

ND110) 

N0110) 

N011Q) 

N0110} 

ND11D) 

ND(10) 

N0110) 

N0110) 

N0110) 

N0_(10) 

NO(IO) 

NO (10) 

N0(10) 

N0(10) 

NO (10) 

NO (10) 

NO (0.6) 

N0(06) 

NO (3.7) 

N0(3.7) 

NO (3.7) 



w 
I 

m 
CXI 

Aecord
0 

Table 3.4.5-11 (Continued) 
Summary of SWMU 228A Site-Confirmatory Sampling SVOC Analytical Results• 

September-December 1998 
(Off-Site Laboratories) 

b 
Sample Attributes SVOCs (EPA Method 8270 ) (~glkg) 

EA Sample ID Date Sample 
Number (Rg_ure 3.4.5-8) Sampled Depth(ft) Fluoranthene Auorene lndeno( 1 ,2,3-cd)pyrene Phenanthrene 

600799 T JAOU-228A-GA-120-S 9/8198 Q-{).5 ND(20) ND(20) ND(57) ND(20) 

600799 T JAOU·228A-GA-123-S 9/8198 Q-{).5 70 J (330) ND(20) ND(56) 40J (330 

600799 T JAOU-228A-GA·l23-DU 9/8198 Q-{).5 280J (330 ND(20) ND(56) 110 J (330 

600799 T JAOU-228A-GA-129-S 9/8198 Q-{).5 460 50 J (330) ND(56) 420 

600835 T JAOU-228A·GA-l33-S 9/8198 ()...{)_5 330 J (330 ND(10) ND(10) 35 J (330 

600835 T JAOU-228A-GA-133-DU 9/8198 Q-{).5 320 J (330) NO (10) 41 J (330) 110 J (330 

600835 T JAOU-228A-GA-137 -S 9/8198 ()...{)5 ND(10) NO (10) ND(IO) ND(20) 

600835 T JAOU-228A-GA-140-S 918198 Q-{).5 380 ND(10) 40 J (330 94 J(330 

601188 T JAOU-228A-GA-151-S 1211198 ()...{)5 ND(10) ND(10) ND(10) ND(10) 

601188 T JAOU-228A-GA-156-S 1211/98 Q-{),5 ND(10) ND(10) ND(10) ND(10) 

601188 T JAOU·228A-GA-161·S 1211/98 ()...{)5 ND(10) ND(10) ND(10) ND(10) 

601188 T JAOU-228A-GA-161-DU 1211/96 Q-{).5 ND(10) ND(10) N0(10) ND(10) 

601189 T JAOU·228A·GA-166-S 1211198 Q-{).5 ND(10) ND(10) NO (10) ND(10) 

601189 T JAOU·226A·GA-171-S 1211/98 Q-{).5 ND(10) ND(10) ND(10) ND(10) 

601189 TJAOU·226A-GA-171-DU 1211/98 Q-{).5 630 ND(10) 99 J (333 420 

601190 T JAOU-228A·GA·176-S 1212196 Q-{).5 NO (10) ND(10) ND(10) ND(10) 

601190 T JAOU-226A·GA·18 1-S 1212198 Q-{).5 ND(10) ND(10) ND(10) ND(10) 

601190 T JAOU-228A·GA-181-DU 1212198 Q-{).5 190 J (333) ND(10) ND(10) ND(10) 

601190 T JAOU-228A·GA-1 86-S 1212196 Q-{).5 420 ND(10) ND(10) ND(10) 

601191 T JAOU-22SA-GA-191-S 1212198 Q-{),5 ND(10) NDI10) ND(10) ND(10) 

601191 T JAOU-228A-GA-191-DU 12/2/98 Q-{).5 ND(10) ND(10) ND(10) NO (10) 

601191 T JAOU-228A-GA-196-S 12/2/98 Q-{).5 ND(10) ND(10) ND(10) ND(10) 

601192 T JAOU·228A·GA·201-S 12/3198 Q-{).5 ND(10) ND(10) ND(10) ND(10) 

601192 T JAOU-228A·GA-201·DU 12/3198 Q-{).5 NO {10) NO (10) NO (10) ND(10) 

601192 T JAOU-228A-GA-206-S 12/3198 Q-{).5 ND(10) ND(10) ND(10) ND(10) 

601192 TJAOU-228A·GA·211-S 12/3196 Q-{).5 ND(10) ND(10) ND(10) ND(10) 

601192 T JAOU-228A-GA-211-DU 1213198 Q-{),5 ND(10) ND(10) ND(10) ND(10) 

601212 TJAOU-226A-GA-216-S 1213/98 2-3 NO (10) NO {10) ND(10) ND(10) 

Quality Assurance/Quality Control Samples (all in ~Wll 

600836 T JAOU-228A-GA-EB 9/8198 NA ND(0.6) ND(0.7) NO (1.7) ND(0.6) 

600836 TJAOU-228A·GA-EB 9/9/98 NA ND(0.6) NDI0.7) NO (1.7) NO (0.6) 

601189 T JAOU-228A-EB 12/1/98 NA ND(3.1) ND(2.1) NO (3.4) NO (1.8) 

601191 T JAOU-228A-EB 12/2/98 NA ND(3.1) NO (2.1) N0(3.4) ND_(1.8) 

601212 T JAOU·228A·EB 12/3198 NA ND(3.1) ND(2.1) NO (3.4) NO (1.8) 

Refer to footnotes at end of table. 

Pvrene 

40 J (330 

BOJ 1330 

320 J (330 

560 

600 

390 

NO (33) 

360 

NO (10) 

ND(10) 

ND(10) 

ND(10) 

ND(10) 

ND(10) 

490 

ND(10) 

NO (10) 

NO (10) 

320J (333 

ND_110)_ 

NDI10l 

ND(10) 

ND(10) 

NO {10) 

ND(10) 

ND(10) 

ND(10) 

NO {10) 

ND(0.6) 

ND_10.6) 

NDI2.5l 

ND(2.5) 

ND(2.5) 



) 

Table 3.4.5-11 (Concluded) 
Summary of SWMU 228A Site-Confirmatory Sampling SVOC Analytical Results" 

September-December 1998 
(Off-Site Laboratories) 

Note: Values In bold represent detected SVOCs . 

• Detected SVOCs only. 
b 

EPA November t986. 
c 
Analysis requesVchaln of custody record. 

ou 
EB 
EPA 
ER 
GR 

" ID 
J() 
~g/kg 
VQIL 
NA 
NO() 
s 
svoc 
SWMU 
TJAOU 

~ Duplicate sample. 
- Equipment blank. 
~ U.S. Environmental Protection Agency. 
= Environmental Restorallon. 
~ Grab sample. 
= Foot (feet). 
= Identification. 
=The reported value Is greater than or equal to the method detection limit, but Is less than the practical quantitation limit, shown In parentheses. 
= Microgram(s) per kilogram. 
= Microgram(•) per liter. 
= Not applicable. 
= Not detected above the method detection limit, shown in parentheses. 
= Soli sample. 
= Semivolatile organic compound. 
= Solid Waste Management Unit. 
= Tijeras Arroyo Operable Unit. 



Record 
c 

Number 

600835 

600835 

600835 

600835 

601212 

601212 

601212 

Record 
c 

Number 

600835 

600835 

600835 

600835 

601212 

601212 

601212 

Table 3.4.5-12 
Summary of SWMU 228A Soil Piles Confirmatory Sampling SVOC Analytical Results• 

September-December 1998 
(Off-Site Laboratories) 

Sample Attributes SVOCs (EPA Method B270b) (IJgil<Q) 

Sample 
ER SampleiD Date Depth 
(Figure 3.4.5·8) Sampled (It) Acenaphthene Anthracene Benzo(a)anthracene Benzo(a)pyrene 

T JAOU·22BA-GR-143·S 9/8/98 0-0.5 NO (20) NO (20) NO (10) NO (10) 

T JAOU-22BA-GR-145-S 9/8/98 0-0.5 NO (20) NO (20) 80 J (330) 70 J (330) 

T JAOU-22BA-GR-147-S 9/8/98 0-0.5 NO (20) 30 J (330) 70 J (330) 80 J (330) 

T JAOU-228A-GR-149-S 9/8/98 0-0.5 ND(20) ND(20) 40 J (330) 40 J (330) 

T JAOU-228A-GR-221·S 1213/98 0-0.5 NO (10) NO (10) NO (10) NO (10) 

T JAOU-228A-GR-221·DU 1213/98 0-0.5 NO (10) NO (10) NO (10) NO (10) 

T JAOU-228A-GR-226-S 1213/98 0-0.5 NO (10) NO (10) NO (10) NO (10) 

Sample Attributes SVOCs (EPA Method 8270b) (IJgil<g) 

Sample 
ER Sample 10 Date Depth Benzo(ghi) Benzo(k) 
(Fioure 3.4 5-Bl Sampled Uil Pervlene fluoranthene Chrvsene Di-n-butvl phthalate 

T JAOU·22BA-GR-143-S 9/8/98 0-0.5 NO (49) NO (30) NO (10) NO (10) 

T JAOU-228A-GR-145-S 9/8/98 0-0.5 NO (50) NO (30) 100 J (330) NO (10) 

T JAOU-22BA-GR-14 7 -S 9/8/98 0-0.5 50 J (330) NO (30) 90 J (330) 40 J (330) 

T JAOU-22BA-GR-149-S 9/8/98 0-0.5 NO (49) 40 J (330) 50 J (330) NO (10) 

T JAOU·22BA·GR-221·S 1213/98 0-0.5 NO (10) NO (10) NO (10) NO (10) 

T JAOU·22BA-GR-221·DU 1213/98 0-0.5 NO (10) NO (10) NO (10) NO (10) 

T JAOU·228A·GR-226·S 1213/98 0-0.5 NO (10) NO (10) NO (10) NO (10) 

Refer to footnotes at end of table. 
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Table 3.4.5-12 (Concluded) 
Summary of SWMU 228A Soil Piles Confirmatory Sampling SVOC Analytical Results" 

September -December 1998 

Sample Attributes 

Record 

Number
0 ER Sample ID Date 

_(F_igure 3.4.5-8) Sampled 
600835 T JAOU·228A·GR·143·S 9/8/98 

600835 T JAOU-228A-GR·145·S 9/8/98 

600835 TJAOU-228A-GR·147·S 9/6/98 

600835 T JAOU·228A·GR·149·S 9/8/96 

601212 T JAOU·228A·GR-221·S 12/3/98 

601212 T JAOU-228A·GR·221·DU 12/3196 

601212 T JAOU-22BA·GA-226·S 12/3/98 

Note: Values in bold represent detected SVOCs. 

"Detected SVOCs only. 

bEPA November 1986. 
0
Analysis request/chain of custody record. 

OU = Duplicate sample. 
EPA = U.S. Environmental Protection Agency. 
ER "' Environmental Restoration. 
It "' Foot {feet). 
GR = Grab sample. 
ID = Identification. 

(Off-Site Laboratories) 

SVOCs {EPA Method 8270b) (~glkg) 
Sample 
Depth lndeno{1.2.3· 

(ftl Fluoranthene Fluorene cd)12}1rene Phenanthrene 
(}..{).5 NO (10) NO (10) NO {10) NO (20) 

(}..{).5 170 J (330) NO (10) NO (10) 70 J (330) 

(H).S 180 J (330) NO (10) 50 J (330) 160 J (330) 

(}..{).5 80 J (330) NO (10) NO (10) 60 J (330) 

Q--0.5 170 J (333) NO (10) NO (10) NO (10) 

(}..{).5 NO (10) NO (10) NO (10) NO {10) 

o-o.s ND (10) NO (10) NO (10) NO (10) 

J( ) =The reported value is greater than or equal to the method detection limit but is less than the practical quantitation limit, shown in parentheses. 
IJg/kg = Microgram(s) per kilogram. 
NO( ) = Not detected above the method detection limit, shown in parentheses. 
S = Soil sample. 
SVOC " Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
T JAOU = Tijeras Arroyo Operable Unit. 

Pvrene 
NO (33) 

140 J (330) 

160 J (330) 

75 J (330) 

NO (10) 

NO (10) 

NO (10) 



Table 3.4.5-13 
SVOC Analytical Method Detection Limits 

(EPA Method 8270") Used for SWMU 228A Confirmatory Sampling 
September-December 1998 

(Off-Site Laboratories) 

Soil Sample MDL Aqueous EB Sample 
Analyte hHllk!l) MDL {J.lg/L) 

Acenaphthene 1~20 0.6-2.2 
Acenaphthylene 1~20 0.5-1.3 
Anthracene 10-20 0.6-2.3 
Benzidine 10-1700 0.4 
Benzo(a)anthracene 10-20 0.5-2.8 
Benzo(a)pyrene 10-20 0.7-2 
Benzo(b)fluoranthene 10-30 0.9-4.7 
Benzo(ghi)perylene 10-53 1.7-2.5 
Benzo(k)fluoranthene 10-30 0.8-2.6 
Benzoic acid 20-1700 0.5-9.3 
Benzyl alcohol 10-93 0.8-2.5 
4-bromophenyl phenyl ether 10-30 0.03-0.6 
Butylbenzyl phthalate 10-20 0.5-3.7 
4-chloro-3-methylphenol 10-30 0.5-3.1 
4-chlorobenzenamine 20-66 0.5-1.5 
bis(2-chloroethoxy)methane 10-20 0.3-2.5 
b is (2-chloroethyl)ether 10-20 0.6-2 
bis-chloroisopropyl ether 10 0.61 
2-chloronaphthalene 10-20 0.7-2.4 
2-chlorophenol 10-20 0.4-2.1 
4-chlorophenyl phenyl ether 10-20 0.6-2.8 
Chrysene 10-20 0.5-2.2 
m,p-cresol 10 1.8 
o-cresol 10-33 ; 0.5-2.1 ! 
Di-n-butyl phthalate 10-20 ; 0.5-2.9 
Oi-n-octyl phthalate 10-46 0.6-4.2 
Dibenzo[ a, h)anthracene 10-60 1.9--2.2 
Dibenzofuran 7-20 0.5-4.3 
1 ,2-dichlorobenzene 1~33 0.5-2.7 
1 ,3-dichlorobenzene 10-20 0.5-2.5 
1 ,4-dichlorobenzene 10-43 0.6-2.3 
3,3-dichlorobenzidine 20 0.7-4.2 
2 ,2-dichlorodisopropyl ether 20-53 0.6 
2,4-dichlorophenol 10-110 0.3-1.4 
Diethylphthalate 10-20 0.7-2.1 
2,4-dimethylphenol 10-30 0.5-6.1 
Dimethylphthalate 10-20 0.5-2.1 
Dinitro-o-cresol 10-110 o.s7-o.a 
2, 4-dinitrophenol 20-260 1.1-7.9 

Refer to footnotes at end of table. 
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Table 3.4.5-13 (Concluded} 
SVOC Analytical Method Detection Limits 

(EPA Method 8270") Used for SWMU 228A Confirmatory Sampling 
September-December 1998 

(Off-Site Laboratories) 

Soil Sample MDL Aqueous EB Sample 
Analvte (tJg/kg) MDL (IJQ/L) 

2,4-dinitrotoluene 1D-20 0.7-1.4 
2,6-dinitrotoluene 1D-20 0.6-1.1 
1,2-diphenylhydrazine 10 2.3 
bis(2-ethylhexyl)phthalate 1D-33 0.6-3.7 
Fluoranthene 1D-20 0.6-3.1 
Fluorene 1D-20 0.7-2.1 
Hexachlorobenzene 1o-30 0.5-2.9 
Hexachlorobutadiene 1D-30 0.5-3.8 
Hexachlorocyclopentadiene 1D-190 2.1-4.4 
Hexachloroethane 1D-36 0.8-3.4 
lndeno(1 ,2,3-c,d)pyrene 1D-57 1.8-3.4 
lsophorone 1D-30 0.5-2.6 
2-methylnaphthalene 1D-33 0.5-3.2 
4-methylphenol 2D-99 0.6 
Naphthalene 1D-20 0.5-2 
Nitro-benzene 1D-33 0.5-3.3 
2-nitroaniline 1D-20 0.6-2.8 
3-nitroaniline 1D-30 0.6-1.8 
4-nitroaniline 1D-53 0.6-1 
2-nitrophenol 1D-33 0.5-2.9 
4-nitrophenol 1()-69 0.6-3.5 
n-nitrosodiphenylamine 1D-20 0.6-5 
n-nitrosodipropylamine 1D-30 0.7-5 
Pentachlorophenol 2D-120 2.4-2.8 
Phenanthrene 1D-20 0.6-1.8 
Phenol 1o-43 0.5-0.8 
Pyrene 1D-33 0.6-2.5 
1 ,2,4-trichlorobenzene 1D-20 0.5-2.4 
2,4,5-trichlorophenol 10--30 0.8-2.5 
2,4,6-trichlorophenol 1D-76 0.6-0.96 

"EPA November 1986. 
EB = Equipment blank. 
EPA =United State Environmental Protection Agency. 
MDL =Method detection limit. 
IJglkg = Microgram(s) per kilogram. 
tJg/L = Microgram(s) per liter. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
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Table 3.4.5-14 
Summary of SWMU 228A Site-Confirmatory Sampling Gamma Spectroscopy Analytical Results, September 1998-February 1999 

(Off-Site Laboratories, except where indicated) 

Sample Attributes Activity (pCVg) 
Record 

ER Sample ID Date Sample Uranium-235 Uranium-238 Thorium-232 Cesium-137 
• Error" Number (Fiaure 3.4.5-8) Sampled Depth (It) Result Error" Result Error" Result Result Error" 

600799 T JAOU-228A-GR-120-S 9/8/98 !Hl.5 0.3 0.2 5.1 7.2 NR -- 0.1 0.0 
600800 T JAOU-228A-GR-120-S 9/8/98 !Hl.5 0.202 0.194 0.967 0.558 0.846 0.402 NO (0.0292) --

(on-site laboratory) 

600799 T JAOU-228A-GR-121-S 9/8/98 !Hl.5 0.6 0.2 4.8 3.1 NR .. 0.2 0.1 

600799 T JAOU-228A-GR-122-S 9/8/98 !Hl.5 0.4 0.2 2.6 5.3 NR .. 0.0 0.0 

600799 T JAOU-228A-GR-123-S 9/8/96 !Hl.5 0.6 0.2 11.4 3.6 NR .. 0.3 0.2 
T JAOU-226A-GR-123-S ND 

600800 (on-site laboratory) 9/8/98 !Hl.5 (0.215) .. 0.884 0.542 0.963 0.448 0.0124 0.00883 

600799 T JAOU-228A-GR-123-DU 9/8/98 !Hl.5 0.4 0.2 2.2 3.4 NR .. 0.1 0.0 
600800 T JAOU·228A·GR·123·DU 9/8/98 !Hl.5 0.0909 0.0890 0.596 0.398 0.875 1.38 0.00764 0.00719 

(on-site laboratory) 

600799 T JAOU-228A-GR-124·S 9/8/98 !Hl.5 0.6 0.2 4.2 2.7 NR .. 0.1 0.4 

600799 T JAOU·228A·GR·125·S 9/8/98 !Hl.5 0.2 0.1 1.6 2.0 NR .. 0.2 0.1 

600799 T JAOU·228A·GR·126·S 9/8/98 !Hl.5 0.5 0.2 7.0 2.4 NR .. 0.4 0.3 

600799 T JAOU·228A·GR·127 ·S 9/8/98 !Hl.5 0.1 0.2 1.1 6.9 NR .. 0.4 0.2 

600799 T JAOU·228A-GR-128-S 9/8/98 !Hl.5 0.4 0.1 7.3 3.0 NR .. 0.0 0.1 

600799 T JAOU-228A·GR-129·S 9/8/98 !Hl.5 0.2 0.1 6.0 2.8 NR .. 0.3 0.1 
600800 T JAOU-228A·GR-129-S 9/8/98 !Hl.5 0.131 0.194 4.37 0.912 ND (0.127) .. 0.0500 0.0293 

I (on-site laboratory) 

600799 T JAOU·228A·GR-130-S 9/8/98 !Hl.5 0.4 0.2 6.6 2.4 NR .. 0.0 0.0 

600799 T JAOU-228A-GR-131-S 9/8/98 !Hl.5 0.2 0.1 2.4 3.1 NR .. 0.1 0.0 

600799 T JAOU·228A·GR·132-S 9/8/98 !Hl.5 0.3 0.2 4.3 1.5 NR .. 0.2 0.2 
600800 T JAOU·228A·GR·133·S 9/8/98 !Hl.5 ND .. 0.584 0.424 0.780 0.372 ND (0.0291) .. 

I (on-site laboratory) (0.215) 

600835 T JAOU·228A·GR·133·S 9/8/98 !Hl.5 0.8 0.3 8.0 4.6 NR .. 0.4 0.3 
600800 T JAOU-228A-GR-133-DU 9/8/98 !Hl.5 ND .. 0.808 0.604 0.970 0.477 NO (0.0325) .. 

I (on-site laboratory) (0.238) 

600835 T JAOU-228A·GR-133-DU 9/8/98 !Hl.5 0.2 0.3 5.4 6.0 NR .. 0.3 0.2 

600835 T JAOU-228A-GR-134-S 9/8/98 !Hl.5 0.3 0.3 5.0 2.9 NR .. 0.3 0.1 

600835 T JAOU-228A-GR-135·S 9/8/98 !Hl.5 0.3 0.1 4.7 3.6 NR .. 0.2 0.1 

600835 T JAOU-228A-GR-136·5 9/8/98 !Hl.5 0.4 0.2 6.4 5.6 NR .. 0.4 0.1 
600800 T JAOU-228A·GR·137 -S 9/8/98 !Hl.5 ND .. 0.941 0.413 1.21 0.616 NO (0.0342) .. 

I (on-site laboratory) (0.216) 

600835 T JAOU·228A·GR·137·S 9/8/98 !Hl.5 0.3 0.2 8.2 4.7 NR .. 0.2 0.1 

Refer to footnotes at end of table. 



) 
Table 3.4.5-14 (Continued) 

Summary of SWMU 228A Site-Confirmatory Sampling Gamma Spectroscopy Analytical Results, September 1998-February 1999 
(Off-Site Laboratories, except where indicated) 

Sample Attributes Activitv (pCi/g) 
Record 

ER SampleiD Date Sample Depth Uranlum-235 Uranium-238 Thorium-232 Cesium-137 
a 

Error" Error Error Error" Number {Fiaure 3.4.5-8) Sampled (tt) Result Resun Result Result 

600835 T JAOU-228A·GR-138-S 9/8/98 o-o.5 0.7 0.2 6.6 1.9 NR -- 0.0 0.0 

600835 T JAOU-228A-GR-139-S 9/8/98 o-o.5 0.2 0.1 5.6 4.7 NR -- 0.3 0.1 

600835 T JAOU-228A-GR-14D-S 9/8/96 o-o.5 0.4 0.1 5.4 1.9 NR -- 0.2 0.2 
600600 T JAOU-228A-GR-140-S 9/B/98 o-o.5 0.108 0.176 0.390 0.419 0.942 0.503 0.0132 0.00615 

_19n-sile laboratoll'} 

600835 T JAOU-228A-GR-141-S 9/8/98 o-o.5 0.4 0.1 3.6 3.4 NR .. 0.2 0.1 

600835 T JAOU-228A-GR· 1 42-S 9/8/98 o-o.5 0.4 0.1 5.3 2.0 NR -- 0.3 0.2 

601188 T JAOU-228A·GR-151-S 1211/98 o-o.s 0.321 0.189 1.31 1.13 0.990 0.123 ND (0.0119) --
601213 T JAOU-22BA-GR-151·S 1211196 Q-0.5 0.323 0.198 0.941 0.583 1.03 0.554 ND (0.0393) --

(on-site laboratory) 

601188 T JAOU-228A-GR-152-S 1211/98 Q-0.5 0.106 0.153 0.845 1.28 0.974 0.117 0.0545 0.0315 

601188 T JAOU-228A-GR-153-S 1211198 Q-0.5 0.0696 0.0979 1.26 0.494 0.960 0.131 ND 10.01151 --
601188 T JAOU-228A-GR-154-S 1211/98 Q-0.5 0.297 0.352 1.72 2.21 1.08 0.165 ND (0.0157) --
601188 T JAOU-228A-GR-155-S 1211196 o-o.5 0.165 0.213 0.518 1.2 1.08 0.133 ND 10.0127j --
601188 T JAOU-22BA-GR-156-S 1211/96 Q-0.5 0.113 0.14 1.42 1.35 1.13 0.145 NO 10.011 B) --
601213 T JAOU-228A-GR-156-S 1211198 o-o.s 0.101 0.179 2.26 0.614 0.895 0.469 ND (0.0364) .. 

(on-site laboratory) 

601188 T JAOU-228A-GR-157-S 1211/98 o-o.s NO 10.0560) -- 0.941 1.09 1.10 0.138 0.0212 0.0251 

601188 T JAOU-228A-GR-158-S 1211/98 o-o.s 0.0844 0.121 1.50 0.639 ND (0.0178) -- 0.0259 0.0304 

601188 T JAOU-22BA-GR-159-S 1211/98 Q-0.5 0.0664 0.121 1.70 2.01 0.971 0.126 0.0393 0.0324 

601188 T JAOU-228A-GR-16Q-S 1211/98 o-o.5 ND {0.0530) -- 1.66 1.12 0.972 0.124 0.0973 0.0345 

601188 T JAOU-228A-GA-161-S 1211/98 o-o.s NO (0.0535) -- 1.59 1.15 0.904 0.113 0.0291 0.0348 
601213 T JAOU-228A-GR-161-S 1211196 Q-0.5 0.136 0.183 1.80 1.25 0.918 0.463 0.0570 0.0319 

(on-site laboratory) 

601188 T JAOU-228A·GR-161-DU 1211/98 Q-0.5 ND (0.0552) -- 0.857 1.33 1.06 0.132 0.0734 0.0332 
601213 T JAOU-228A-GR·161-DU 1211/98 o-o.s 0.117 0.185 2.08 0.584 0.794 0.447 0.0421 0.0345 

(on-site laboratory) 

601213 T JAOU-228A-GR-166-S 1211/98 0-0.5 ND (0.191) -- 0.582 0.463 0.873 0.479 ND (0.0334) --
(on-site laboratory) 

601189 T JAOU-228A-GA·162-S 1211/98 o-o.5 0.126 0.166 1.75 1.47 0.891 0.109 0.0553 0.0334 

601189 T JAOU-228A-GA·163·S 1211/98 o-o.5 0.416 0.198 8.04 1.69 1.20 0.157 0.0215 0.0438 

601189 T JAOU-228A-GR·164-S 1211/98 o-o.s 0.141 0.155 1.49 1.05 1.04 0.122 O.D106 O.Q169 

601189 T JAOU-228A-GR·165·S 1211/98 0-0.5 0.450 0.38 4.23 2.76 0.995 0.15 0.0412 0.0459 

Refer to footnotes at end of table_ 



Table 3.4.5-14 (Continued) 
Summary of SWMU 228A Site-Confirmatory Sampling Gamma Spectroscopy Analytical Results, September 1998-February 1999 

(Off-Site Laboratories, except where indicated) 

Sample Attributes Activitv (pCVD) 
Record 

ER SampleiD Date Sample Uranium-235 Uranium-236 Thorium·232 Cesium-137 
a 

Error" Error" Error" Error" Number (Figure 3.4.5-8) Sampled Depth (ftl Result Result Result Result 

601189 T JAOU-226A-GR·166·S 1211/98 0-0.5 0.132 0.104 0.924 0.965 0.804 0.102 NO (0.00999) .. 
601189 T JAOU-228A-GR-167-S 1211/98 0-0.5 0.152 0.17 1.35 1.24 1.02 0.133 0.0128 0.0207 

601189 T JAOU-228A-GR-166-S 1211/98 0-0.5 0.0579 0.15 1.77 1.22 1.05 0.135 O.o185 0.0224 

601189 T JAOU-228A-GR·169-S 1211/98 o-o.5 0.118 0.235 2.78 1.77 0.970 0.125 0.0295 0.0297 

601189 T JAOU-228A-GR-170-S 1211/98 0-0.5 0.0689 0.104 1.75 1.48 0.919 0.111 0.144 0.0452 

601189 T JAOU-228A-GR-171-S 1211/96 o-o.5 0.163 0.19 2.83 1.36 0.890 0.113 0.0555 0.0309 
601213 T JAOU-228A-GR-171-S 1211/98 0-0.5 NO (0.204) -- 1.72 0.556 0.846 0.476 0.0251 0.0329 

(on-site laboratory) 

601189 T JAOU-228A-GR-171-DU 1211/98 0-0.5 0.171 0.206 3.25 1.5 0.976 0.127 0.0296 0.0237 
601213 T JAOU·228A-GR-171-DU 1211/96 0-0.5 0.115 0.172 1.62 0.528 0.832 0.445 0.0260 0.0251 

(on-site laboratory) 

601189 T JAOU-22BA-GR-172-S 1211/98 0-0.5 0.0681 0.101 0.853 1 0.943 0.12 NO (0.00919) --
601189 T JAOU-228A-GR-173-S 1211/96 0-0.5 0.105 0.11 1.47 0.698 0.984 0.14 0.0315 0.0254 

601189 T JAOU-228A-GR-174-S 1211/96 o-o.5 0.172 0.168 0.816 1.79 1.00 0.129 0.0568 0.028 

601189 T JAOU-228A-GR-175-S 1211/96 0-0.5 NO 10.0534) -- 1.04 1.08 0.922 0.119 0.0775 0.0341 

601190 T JAOU-228A-GR-176-S 1212196 0-0.5 0.132 0.102 1.00 1.14 1.01 0.12 NO (0.00662) --
601214 T JAOU-226A-GR-176-S 1212198 o-o.5 NO (0.187) -- 0.823 0.350 0.886 0.444 0.0165 0.0326 

(on-site laboratory) 

601190 T JAOU-228A-GR-177 -S 1212198 0-0.5 0.0792 0.162 1.67 1.34 0.942 0.116 NO (0.0122) --
601190 T JAOU-228A-GR-178-S 1212198 0-0.5 0.106 0.154 2.74 1.54 1.11 0.14 0.189 0.0736 

601190 T JAOU-228A-GR-179-S 1212198 0-0.5 0.102 0.175 2.47 1.37 1.03 0.125 0.0691 0.0341 

601190 T JAOU-228A-GR-1 80-S 1212198 0-0.5 0.162 0.105 1.33 1.37 0.930 0.118 0.169 0.0356 

601190 T JAOU-228A-GR-181-S 1212198 o-o.5 0.167 0.225 2.18 1.5 1.24 0.151 0.114 0.0375 
601214 T JAOU-228A-GR-1 8 1-S 12/2198 0-0.5 0.108 0.169 3.40 0.903 0.781 0.413 0.0617 0.0378 

(on-site laboratory) 

601190 T JAOU-228A-GR-181-0U 1212198 0-0.5 0.150 0.143 2.75 0.762 1.01 0.133 0.0823 0.0402 
601214 T JAOU-228A-GR-181-DU 1212198 o-o.5 0.157 0.166 1.51 0.618 0.776 0.417 0.0811 0.0392 

(on-site laboratory) 

601190 T JAOU-228A-GR-182-S 1212198 0-0.5 0.122 0.105 1.25 1.1 1.13 0.133 0.105 0.0327 

601190 T JAOU-228A-GR·183-S 1212198 0-0.5 0.159 0.173 1.59 1.19 0.941 0.115 0.106 0.0387 

601190 T JAOU-22BA-GR·184·S 1212198 0-0.5 NO (0.0631) -- 1.53 1.41 0.774 0.124 0.0889 0.0392 

601190 T JAOU-22BA-GR-1 85-S 1212198 o-o.5 NO (0.0560) -- 3.13 1.29 0.940 0.121 0.135 0.0445 

601190 T JAOU-228A-GR-1 86-S 1212198 o-o.5 0.141 0.121 1.72 1.75 0.920 0.121 0.141 0.0369 
601214 T JAOU-228A-GR-1 86-S 1212198 o-o.5 0.136 0.167 1.88 0.520 0.712 0.337 0.108 0.0426 

(on-site laboratory) 

Refer to footnotes at end of table. 



) 

Table 3.4.5-14 (Continued) 
Summary of SWMU 228A Site-Confirmatory Sampling Gamma Spectroscopy Analytical Results, September 1998-February 1999 

(Off-Site Laboratories, except where indicated) 

Sample Attributes Activity (pCVg). 
Record 

ER SampleiD Date Sample Uranium-235 Uranium-238 Thorium-232 Cesium-137 
a 

Error" Error" Error" Error" Number (F11wre 3.4.5-Bl Sampled Depth !ttl Result Result Result Result 

601190 T JAOU-228A-GR-1 87-S 1212198 o-o.5 ND (0.0638) -- 3.46 1.52 o.9n 0.125 0.0620 0.0317 

601191 T JAOU-228A-GR-1 88-S 1212198 o-o.5 o.1n 0.178 1.35 1.06 0.844 0.107 0.132 0.0416 

601191 T JAOU-22BA-GR-1 89-S 1212198 o-o.5 0.0612 0.11 2.70 1.65 0.836 0.109 0.0860 0.0364 

601191 T JAOU-228A-G R-190-S 1212198 o-o.5 NO (0.0629) -- 1.26 0.632 0.873 0.157 0.218 0.0746 

601191 T JAOU-228A-GA-191-S 1212198 o-o.s 0.0494 0.147 1.41 1.49 0.861 0.106 0.114 0.037 
601214 T JAOU-226A-GA-191-S 1212198 o-o.5 0.102 0.173 2.53 0.817 0.815 0.425 0.0983 0.0442 

(on-site laboratory) 

601191 T JAOU-228A·GR-191-DU 1212198 o-o.5 0.136 0.125 1.43 0.563 0.930 0.124 0.0846 0.0472 
601214 T JAOU-228A·GR-191-DU 1212198 Q-0.5 0.171 0.166 1.65 0.674 0.827 0.455 0.108 0.0679 

(on-site laboratory) 

601191 T JAOU-228A·GR-192-S 1212198 Q-0.5 0.343 0.314 0.630 2.2 0.863 0.136 0.0445 0.057 

601191 T JAOU·228A-GR-193-S 1212198 o-o.s 0.128 0.226 1.89 1.46 0.948 0.116 0.104 0.0494 

601191 T JAOU-226A·GR-194-S 1212198 o-o.5 0.207 0.164 1.50 1.36 0.915 0.115 0.230 0.0547 

601191 T JAOU·226A·GA-195·S 1212198 Q-0.5 0.327 0.211 2.28 1.52 1.09 0.14 0.0432 0.034 

601191 T JAOU-226A·GR-196·S 1212198 o-o.5 0.124 0.169 2.29 1.41 0.955 0.125 0.0982 0.0358 
601214 T JAOU·228A·GA-196-S 1212198 o-o.s NO (0.192) -- 1.73 0.529 0.667 0.374 ND --

(on-site laboratory) (0.0231) 

601191 T JAOU·226A-G R-197 -S 1212/98 o-o.5 0.114 0.201 1.87 0.734 ND (0.0165) -- 0.0676 0.0374 

601191 T JAOU·228A-GR-198-S 1212196 o-o.s 0.0584 0.0992 1.92 1.75 0.849 0.111 0.108 0.0366 

601191 T JAOU-226A-GR-199-S 1212198 Q-0.5 ND_19.0540) -- 2.28 1.34 0.835 0.11 0.107 0.0512 

601191 T JAOU-228A-GA-200-S 1212198 Q-0.5 0.0894 0.126 1.92 1.37 0.936 0.123 0.115 0.0313 

601192 T JAOU-228A-GR·201 ·S 1213198 D-0.5 0.198 0.123 1.03 1.2 0.862 0.111 0.215 0.0504 
601215 T JAOU-228A-GA·201-S 12/3198 Q-0.5 0.0636 0.0695 2.84 0.811 0.889 0.352 0.165 0.0414 

(on-site laboratory) 

601192 T JAOU-228A-GR-201-DU 12/3/98 Q-0.5 0.0852 0.172 1.32 1.38 0.916 0.117 0.285 0.0524 
601215 T JAOU-228A-GR-201-DU 12/3198 Q-0.5 0.230 0.200 1.71 0.545 0.747 0.378 0.169 0.0438 

(on-site laboratory) 

601192 T JAOU-228A-GA-202-S 1213198 o-o.5 0.220 0.214 2.64 1.22 0.999 0.122 0.250 0.0551 

601192 T JAOU-228A-GA-203-S 12/3198 o-o.5 NO (0.0574) -- 1.28 0.584 0.979 0.13 0.0919 0.0407 

601192 T JAOU-228A-GR-204-S 12/3198 o-o.5 0.0869 0.151 1.48 0.945 0.819 0.099 0.119 0.0391 

801192 T JAOU-228A-GR-205-S 1213/98 o-o.5 NO !0.0749) -- 2.08 2.04 0.766 0.126 0.139 0.056 

601192 T JAOU-228A-GA-206-S 1213196 o-o.5 0.147 0.16 1.45 0.658 1.08 0.142 0.119 0.0659 
601215 T JAOU-228A-GR-206-S 12/3198 Q-0.5 ND (0.225) -- 0.979 0.504 0.911 0.599 0.143 0.0397 

(on-site laboratory) 

Refer to footnotes at end of table. 



Table 3.4.5-14 (Continued) 
Summary of SWMU 228A Site-Confirmatory Sampling Gamma Spectroscopy Analytical Results, September 1998-February 1999 

(Off-Site Laboratories, except where indicated) 

Sample Attributes Activity (pCi/g) 
Record 

ERSampleiD Date Sample Uranium-235 Uranium-236 Thorium-232 Cesium·137 
• Number (Figure 3.4.5-8) Sampled Depth (ftl Result Error

0 

Result Error" Result Error" Result Error
0 

601192 T JAOU-228A-GR-207-S 1213196 o-o.5 ND (0.0644) -· 0.866 1.21 0.949 0.118 0.0955 0.0496 

601192 T JAOU-228A-GR-208-S 1213198 o-o.5 0.139 0.215 3.28 1.n 0.986 0.131 0.252 0.0641 

601192 T JAOU-228A-GR-209-S 1213198 CHl.5 0.234 0.239 2.15 1.87 0.973 0.135 0.286 0.0563 

601192 T JAOU-226A-GR·210·S 1213/98 CHl.5 0.169 0.118 1.29 1.25 0.819 0.112 0.341 0.0599 

601192 T JAOU-226A·G R·211·S 1213198 CHl.5 ND l0.0715) .. 0.635 1.52 0.870 0.117 0.0517 0.0318 
601215 T JAOU-228A-GR-211·S 1213196 CHl.5 ND (0.236) -- 0.541 0.495 0.704 0.371 0.0433 0.0184 

(on-site laboratory) 

601192 T JAOU-228A-GR-211-DU 1213198 o-o.5 ND (0.0735) .. 1.17 1.26 0.882 0.119 0.0819 0.0489 
601215 T JAOU·228A·GR·211·DU 1213198 CHl.5 ND (0.248) .. 0.713 0.453 0.715 0.390 0.0449 0.0203 

(on-site laboratory) 

601212 T JAOU-228A-GR-212-S 1213198 CHl.5 ND (0.0760) .. 0.449 0.979 1.02 0.128 0.121 0.0384 

601212 T JAOU-228A-GR-213-S 1213198 CHl.5 ND (0.0953) .. NO (0.572) -- 0.785 0.111 0.0751 0.034 

601212 T JAOU-228A-GR·214-S 1213198 2-3 0.0842 0.11 1.42 1.n 0.656 0.0919 NO (0.0121) .. 
601212 T JAOU-22BA-GR·215-S 1213198 2-3 NO (0.0732) -- 0.971 1.91 1.08 0.159 NO (0.0127) .. 
601212 T JAOU-228A-GR-216-S 1213196 2-3 0.135 0.186 1.13 0.717 0.969 0.146 NO (0.0132) --
601215 T JAOU-226A·GR·216·S 1213198 2-3 0.157 0.237 0.923 0.497 0.767 0.387 ND (0.0401) .. 

(on-site laboratory) 

601212 T JA0U-228A-GR-217 -S 1213198 CHl.5 0.113 0.176 3.08 1.6 1.00 0.122 No (0.0110l --

601619 T JAOU-228A-GR-229-S 2115/99 o-o.5 NO (0.200) .. NO (0.695) -- 0.882 0.452 0.0531 0.0307 
(on-site laboratory) 

601619 T JAOU-228A-GR-23Q-S 2115/99 CHl.5 0.107 0.164 0.592 0.534 0.832 0.425 0.0428 0.0263 
(on-site laboratory) 

601619 T JAOU-228A-GR-231-S 2115/99 CHl.5 NO (0.240) .. ND (0.796) -- 0.835 0.453 0.621 0.109 
(on-site laboratory) 

601619 T JAOU-228A-GR-232-S 2115/99 CHl.5 0.0903 0.150 NO (0.626) .. 0.907 0.442 0.0959 0.0331 
(on-site laboratory) 

601619 T JAOU-228A·GR·233-S 2115/99 CHl.5 NO (0.189) .. NO (0.651) -- 0.828 0.424 0.104 0.0370 
(on-site laboratory) 

Refer to footnotes at end of table. 



) 
Table 3.4.5-14 (Continued) 

Summary of SWMU 228A Site-Confirmatory Sampling Gamma Spectroscopy Analytical Results, September 1998-February 1999 
(Off-Site Laboratories, except where indicated} 

Sample Attributes Activity (pCVg) 
Record 

ER SampleiD Date Sample Uranium-235 Uranium-236 Thorium-232 Ceslum-137 
a 

Error
0 

Error
0 

Error
0 

Error" Number (Figure 3.4.5-8). Sampled Depth (It) Result Result Result Result 
601619 T JAOU·228A-GR-234-S 2/15/99 0-0.5 NO (0.199) -- ND (0.668) -- 0.653 0.779 0.0254 0.0238 

(on-site laboratory) 

601619 T JAOU·22BA·GA-235·S 2/15/99 0-0.5 NO (0.221) .. ND (0.736) .. 0.961 0.506 0.456 0.0836 
(on-site laboratory) 

601619 T JAOU-226A-GA-236-S 2/15/99 0-0.5 0.106 0.164 ND (0.709) .. 0.738 1.44 0.119 0.0392 
(on-site laboratory) 

601619 T JAOU·22BA-GA-237-S 2/15/99 0-0.5 NO (0.206) -- ND (0.691) -- 0.754 0.404 0.0360 0.0243 
(on-site laboratory) 

601619 T JAOU-228A-GR-238-S 2/15/99 0-0.5 NO (0.206) -- NO (0.723) -- 0.606 0.426 NO (0.0280) --

(on-site laboratory) 

601620 T JAOU-226A·GR-239·S 2/15/99 0-0.5 ND (0.216) .. NO (0.732) -- 0.799 0.445 0.190 0.0500 
(on-site laboratory) 

601620 T JAOU-22BA-GA-240-S 2/15/99 0-0.5 ND (0.207) .. ND (0.736) .. 0.767 0.429 0.0210 0.0272 
(on-site laboratory) 

601620 T JAOU·22BA-GR·241·S 2/15/99 0-0.5 ND (0.225) ·- NO (0.796) -- 0.760 0.430 ND (0.0311) --
(on-site laboratory) 

601620 T JAOU-228A-GR-242-S 2/15/99 0-0.5 ND (0.199) -- NO (0.659) -- 0.746 0.396 0.0420 0.0322 
(on-site laboratory) 

601620 T JAOU·226A-GA·243·S 2/15/99 0-0.5 ND (0.223) -- ND (0.761) -- 0.733 0.423 0.277 0.0638 
(on-site laboratory) 

601620 T JAOU-228A-GA-244-S 2/15/99 0-0.5 0.105 0.174 ND (0.751) .. 0.820 0.416 0.0766 0.0373 
(on-site laboratory) 

601620 T JAOU·228A-GR-245-S 2/15/99 Q-0.5 NO (0.200) -- ND (0.667) -- 0.841 0.436 0.0366 0.0162 
(on-site laboratory) 

601620 T JAOU·228A·GR-246·S 2/15/99 0-0.5 ND (0.200) .. NO (0.667) .. 0.625 0.440 0.0366 0.0244 
(on-site laboratory) 

601620 T JAOU·228A·GR-247·S 2/15/99 Q-0.5 ND (0.204) .. NO (0.682) -- 0.865 0.433 ND (0.0281) ·-
(on-site laboratory) 

601620 T JAOU-228A-GR·24B·S 2/15/99 0-0.5 NO (0.226) -- ND (0.785) -· 1.21 0.616 0.0247 0.0215 
liOn-site laboratory) 

601620 T JAOU-228A-GR·249-S 2/15/99 0-0.5 0.0912 0.153 ND (0.647) -- 0.839 0.0424 0.0150 0.0273 
! (on-site laboratory) 

c 0.636 (surface) 
Background Soil Concentrations - North Supergroup 0.18 1.3 1.54 0.084 Lsubsurface) 

Refer to footnotes at end of table. 
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Table 3.4.5-14 (Concluded) 
Summary of SWMU 228A Site-Confirmatory Sampling Gamma Spectroscopy Analytical Results, September 1998-February 1999 

(Off-Site Laboratories, except where indicated.) 

Sample Attributes 
Record Date I ERSampleiO Sample 

Number" fFioure 3.4.5-Bl Sampled OepthJ!Il 
Qualitv Assurance/Quality Control Sam~ les (all in pCVL) 

600836 T JAOU·228A-GR-EB 9/6/98 
600836 T JAOU-228A-GR-EB 9/9/98 
601189 T JAOU·228A·EB 1211/98 
601191 T JAOU-228A-EB 1212198 
601212 T JAOU·228A-EB 1213/98 
601620 T JAOU-228A-GR-EB2 2115/99 

I (on-site laboratory) 

Note: Values in bold exceed background soil activities. 
8
Analysls request/chain of custody. 

NA 
NA 
NA 
NA 
NA 
NA 

bTwo standard deviations about the mean detected activity. 

Uranium-235 

Result Error" 

8.4 3.8 
18.9 4.8 

NO (11.5) .. 

NO (10.1) .. 
13.2 28.3 

NO (0.113) .. 

Activity (pCVq) 
Uranlum-238 I Thorium-232 

Result Error" Result Error" 

93.2 91.2 NR .. 
323 31.8 NR .. 

NO (136) .. NO (3.26) .. 
NO (72.4) .. 4.67 7.6 

143 98.3 ND (3.80) .. 
NO (0.332) .. NO (0.113) .. 

cFrom Dinwiddie September 1997. The minimum background activity between surface and subsurface values is used. 
DU = Duplicate sample. 
EB = Equipment blank. 
ER = Environmental Restoration. 
It = Foot (feet). 
GR = Grab sample. 
ID =Identification. 
NA = Not applicable. 
NO () =Not detected above the minimum detectable activity, shown in parentheses. 
NR = Not reponed. 
pCVg = Picocurie(s) per gram. 
pCi/L = Picocurie(s) per liter. 
S = Soil sample. 
SWMU = Solid Waste Management Unit. 
T JAOU= Tijeras Arroyo Operable Unit. 

= Error not calculated for nondetectable results. 

I Ceslum-137 

Result Error" 

2.4 1.7 
1.3 1.9 

NO 2.27) .. 

NO 2.10) .. 
NO 2.20) .. 

NO (0.0180) .. 



~ 
Ao 

Rl 
~ 
"' i:l 
~ 
~ 
"' 

) 

Table 3.4.5-15 
Summary of SWMU 22BA Soil Piles Confirmatory Sampling Gamma Spectroscopy Analytical Results, September-December 1998 

(Off-Site Laboratories, except where indicated) 

Sample AHribules Activity (pCVg) 
Record 

ER SampleiO Date Sample Uranium·235 Uranlum-238 Thorium-232 Cesium-137 
• Error" Error" Error" Error" Number {Fioure 3.4.5·8) Samoled Depthjlt) Result Result Result Result 

600800 T JAOU·228A-GR·143-S 9/9/98 CHl.S 0.135 0.164 NO (0.457) -- 0.809 0.419 0.0243 0.0250 
I (on-site laborat()ry) 

600835 T JAOU·228A-G R-143-S 9/9/98 CHJ.5 0.2 0.2 4.0 3.9 NR -- 0.1 0.1 
600835 T JAOU-228A-GR-144-S 9/9/98 CHl.5 0.2 0.1 2.9 3.6 NR -- 0.2 0.1 
600800 T JAOU-228A-GR-145-S 9/9/98 CHl.5 0.145 0.169 NO -- 0.941 0.505 NO (0.0342) --

I {on-site laboratory) {0.524) 
600835 T JAOU-228A-GR-145-S 9/9/98 CHl.5 0.4 0.1 8.4 2.4 NR -- 0.4 0.2 
600835 T JAOU-228A-GR-146-S 9/9/98 CHl.5 0.2 0.4 6.1 4.3 NR -- 0.1 0.0 
600800 TJAOU-228A-GR-147-S 9/9/98 CHl.5 0.119 0.157 NO (0.495) .. 0.845 0.440 o.ono 0.0464 

I (on-site laboratory) 
600835 T JAOU-228A-GR-147-S 9/9/98 CHl.5 0.4 0.2 6.8 2.8 NR -- 0.4 0.2 
600835 T JAOU-228A·GR-148-S 9/9/98 CHl.5 0.1 0.1 6.7 5.3 NR -- 0.2 0.1 
600800 T JAOU·228A·GR-149-S 9/9/98 CHl.5 NO (0.101) .. 4.71 0.978 0.946 0.502 0.0396 0.0315 

• {on-site laboratQIYl 
600835 T JAOU·228A-GR-149-S 9/9/98 CHJ.5 0.4 0.2 4.1 4.3 NR -- 0.2 0.1 
600835 T JAOU-228A-GR-150-S 9/9/98 CHl.5 0.1 0.2 5.3 3.3 NR -- 0.2 0.1 
601212 T JAOU-228A-GR-218·S 1213/98 CHl.5 0.239 0.19 2.65 1.35 0.893 0.11 0.0641 0.0338 
601212 T JAOU-228A-GR·219-S 1213/98 CHl.5 0.138 0.118 2.67 1.43 0.970 0.127 0.0552 0.0326 
601212 T JAOU-228A-GR·220-S 1213/98 CHJ.5 0.129 0.18 1.42 0.981 0.961 0.123 0.0650 0.0444 
601212 T JAOU·228A-GR-221-S 1213/98 CHl.5 NO (0.0587) -- 1.60 0.757 NO (0.0192) -- 0.0111 0.02 
601215 T JAOU-228A-GR-221-S 1213/98 CHl.5 0.209 0.376 8.22 1.94 0.904 1.63 0.0518 0.0271 

I (on-site laboratory) 
601212 T JAOU-228A-GR-221-0U 1213/98 CHl.5 0.0750 0.159 1.96 1.85 0.918 0.119 0.0224 0.0226 
601215 T JAOU-228A-GR-221-0U 1213/98 CHl.5 NO (0.223) -- 1.18 0.498 0.852 0.398 0.0443 0.0244 

I (on-site laboratory) 
601212 T JAOU-228A-GR-222-S 1213/98 CHl.5 0.284 0.201 2.05 1.32 1.00 0.126 0.0996 0.038 
601212 T JAOU-228A-GR·223-S 1213/98 CHl.5 0.103 0.101 1.98 1.18 0.882 0.11 0.0660 0.0444 
601212 T JAOU-228A-GR·224-S 1213/98 CHl.5 0.0553 0.113 1.83 1.2 1.13 0.139 0.0707 0.051 
601212 T JAOU-228A-GR-225-S 1213/98 CHl.5 NO (0.0412) -- 2.64 0.764 1.08 0.151 0.0928 0.0455 
601212 T JAOU-228A-GR-226-S 1213/98 0-0.5 0.217 0.168 1.61 0.775 0.934 0.128 0.162 0.0108 
601215 T JAOU-228A-GR·226-S 1213/98 0-0.5 0.121 0.209 0.929 0.605 0.944 0.748 0.153 0.0384 

!on-site laboratory) 
601212 T JAOU-228A-GR-227-S 1213/98 0-0.5 0.0747 0.163 0.994 1.18 0.965 0.118 0.184 0.0487 
601212 T JAOU-228A-GR-228-S 1213/96 CHl.5 0.0685 0.182 0.702 1.2 0.959 0.121 0.194 0.0593 

c 0.836 (surface) 
Background Soil Concentrations-North Supergroup 0.18 1.3 1.54 0.064 (subsurface) 

l::i Refer to footnotes at end of table. , 
;:;: 



Table 3.5.5-15 (Concluded) 
Summary of SWMU 228A Soil Piles Confirmatory Sampling Gamma Spectroscopy Analytical Results, September-December 1998 

(Off-Site Laboratories, except where indicated) 

Note: Values in bold exceed background soil activities. 
8 
Analysis request/chain of custody. 

bTwo standard deviations about the mean detected activity. 

°From Dinwiddie September 1997. The minimum background activity between surface and subsurface values is used. 
DU = Duplicate sample. 
ER = Environmental Restoration. 
It = Foot (feet). 
GR =Grab Sample. 
10 = Identification. 
NO ( ) =Not detected above the minimum detectable activity, shown in parentheses. 
NR = Not reported. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 
SWMU = Solid Waste Management Unit. 
T JAOU = Tijeras Arroyo Operable Unit. 

= Error not calculated lor nondetectable results. 



) 

Table 3.4.5-16 
Summary of SWMU 228A Site-Confirmatory Sampling 

Isotopic Uranium (Alpha Spectroscopy) Analytical Results, September-December 1998 
(Off-Site Laboratories) 



Table 3.4.5-16 (Concluded) 
Summary of SWMU 228A Site-Confirmatory Sampling 

Isotopic Uranium (Alpha Spectroscopy) Analytical Results, September-December 1998 
(Off-Site Laboratories) 

Sample Attributes Activity (pCVg) 

ER SampleiD Date Sample Depth Uranium-2331234 Uranium-235 Uranium-238 
Record Number 

a 
(Agure 3.4.5-8) Sampled 

601191 T JAOU-228A-GR-191-DU 1212198 
601191 T JAOU-228A-GR-196-S 1212198 
601192 T JAOU-228A-GR-201-S 1213/98 
601192 T JAOU-228A-GR-201-DU 1213/98 
601192 T JAOU-228A-GR-206-S 1213/98 
601192 T JAOU-228A-GR-211-S 1213/96 
601192 T JAOU-228A-GR-211-DU 1213/98 
601212 T JAOU-228A-GR-216·S 1213/98 

Background Soil Concentrations-North Area Supergroup 
c 

Quality Assurance/Quality Control Samples Call in pC ill! 
600836 T JAOU-228A-GR·EB 9/8/98 
600836 T JAOU-228A-GR·EB 9/8/98 
601189 T JAOU-228A-EB 1212198 
601191 T JAOU-228A-EB 1212198 
601212 T JAOU-228A-TB 1213/98 

Note: Values in bold exceed background soil activities. 

• Analysis requesVchain of custody. 

DTwo standard deviations about the mean detected activity. 

(ft) Result Error" Result 
0-0.5 0.770 0.227 NO (0.0250) 
o-o.5 0.884 0.333 NO (0.02111 
o-o.s 0.702 0.166 0.0371 
G-0.5 0.694 0.149 0.0675 
0-0.5 0.863 0.165 0.0318 
G-0.5 0.677 0.137 0.0366 
o-o.s 0.842 0.159 0.0433 
2--3 0.657 0.137 0.0354 

1.6 NA 0.18 

NA 0.0400 0.130 0.0700 
NA 0.0500 0.130 0.0100 
NA 0.0838 0.032 ND(0.0209) 
NA 0.0384 0.0323 0.0385 
NA 0.0504 0.0288 0.0323 

°From Dinwiddie September 1997. The minimum background activity between surface and subsurface values is used. 
DU = Duplicate sample. 
EB = Equipment blank. 
ER = Environmental Restoration. 
fl = Foot (feet). 
GR = Grab sample. 
ID =Identification. 
NA = Not applicable. 
NO ( ) = Not detected above the minimum detectable activity, shown in parentheses. 
pCVg = Picocurie(s) per gram. 
pCill = Picocurie(s) per liter. 
S = Soil sample. 
SWMU = Solid Waste Management Unit. 
TB =Trip blank. 
T JAOU = Tijeras Arroyo Operable Unit. 

= Error not calculated for nondetectable results. 

Error" Result Error 
-- 1.60 0.349 
-- 1.33 0.415 

0.0361 1.16 0.226 
0.0441 1.28 0.215 
0.0324 0.869 0.165 
0.0358 o.seo 0.137 
0.0309 0.758 0.148 
0.0296 0.584 0.126 

NA 1.3 NA 

0.110 0.140 0.150 
0.0600 0.00 0.0100 

-- 0.0366 0.0238 
0.0239 0.0438 0.027 
0.0245 0.0383 0.0259 
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Table 3.4.5-17 
Summary of SWMU 228A Soil Piles Confirmatory Sampling 
Isotopic Uranium (Alpha Spectroscopy) Analytical Results, 

September-December 1998 
(Off-Site laboratories) 

Sample Attributes Activity (pCi/g) 

ERSampleiD Date 
Record Number • (FiQUre 3.4. 5-8) Sampled 

600835 T JAOU-228A·GR·143-S 919198 
600835 T JAOU-228A·GR-144-S 9/9/96 
600835 T JAOU-228A·GR-145-S 919/98 
600835 T JAOU-228A·GR-146-S 9/9198 
600835 T JAOU-228A·GR-147-S 919/98 
600835 T JAOU-228A·GR-146-S 9/9/96 
600835 T JAOU-228A-GR-149-S 9/9/98 
600835 T JAOU-228A·GR-150-S 9/9/98 
601212 T JAOU-22BA·GR·221-S 1213/96 
601212 T JAOU-228A·GR-221-DU 1213/96 
601212 TJAOU-228A·GR·226-S 1213/98 

< 
Background SOil Concentrations-North Area Supergroup 

Note: Values in bold exceed background soil activities . 
• Analysis requesVchaln of custody. 
b 

Sample Deplh 
(It) 

0-0.5 
0-0.5 
0--0.5 
0-0.5 
0-0.5 
0-05 
Q-0.5 
0-0.5 
0-0.5 
D-0.5 
0-0.5 

Uranium-233/234 Uranium-235 

Result Error Result Error" 
0.780 0.280 0.0600 0.0700 
0.670 0.240 0.0500 0.0600 
0.960 0.310 0.140 0.110 
0.720 0.260 0.0500 0.0700 
0.620 0.260 0.0300 0.0500 
0.570 0.250 0.100 0.0900 

1.64 0.440 0.0400 0.0700 
1.19 0.370 0.0900 0.100 
1.23 0.209 0.101 0.0519 
1.06 0.183 0.0711 0.04 

0.832 0.16 0.0266 0.0257 

1.6 NA 0.16 NA 

Two standard deviations about the mean detected activity. 
c 
From Dinwiddie September 1997. The minimum background activity between surface and subsurface values is used. 

DU " Duplicate sample. 
ER " Environmental Restoration. 
It = Foot (feet). 
GR = Grab sample. 
ID = Identification. 
NA "' Not applicable. 
pCi/g " Picocurie(s) per gram. 
S "' Soil sample. 
SWMU "' Solid Waste Management Unit. 
T JAOU "' Tijeras Arroyo Operable Unit. 

Uranlum-238 

Result Error" 
0.630 0.240 
0.680 0.240 
0.870 0.290 
0.800 0.270 
0.700 0.240 
0.950 0.310 

2.38 0.560 
2.47 0.580' 
1.68 0.258 
1.71 0.255 

1.06 0.187 

1.3 NA 



Arsenic, chromium, mercury, selenium, and silver were not detected above the background 
concentration limit in any of the soil samples collected at SWMU 228A. Barium was detected at 
slightly above the background concentration limit in two samples from site-confirmatory 
locations (TJAOU-228A-GR-133-S and TJAOU-228A-GR-140-S) but was not detected above 
background in the duplicate sample TJAOU-228A-GR-133-DU. Barium was also detected at 
slightly above the background concentration limit in one soil pile sample (T JAOU-228A
GR-144-S). Cadmium was detected at levels above the background concentration limit in two 
site-confirmatory samples (TJAOU-228A-GR-129-S and TJAOU-228A-GR-209-S). Lead was 
detected at levels above the background concentration limit in five site-confirmatory samples 
(T JAOU-228A-GR-129-S, T JAOU-228A-GR-133-S, T JAOU-228A-GR-140-S, T JAOU-228A-G R-
163-S, and T JAOU-228A-GR-209-S). However, lead was not detected above background in 
the duplicate sample TJAOU-228A-GR-133-DU. Additionally, two of the samples were 
laboratory estimated values (T JAOU-228A-GR-133-S and T JAOU-228A-GR-140-S). Lead was 
detected at levels above the background concentration limit in four soil pile samples (T JAOU-
228A-GR-143-S, TJAOU-228A-GR-144-S, TJAOU-228A-GR-147-S, and TJAOU-228A-GR-148-
S), although all of these were laboratory estimated values. Total uranium was detected above 
the background concentration limit in all soil samples for which uranium analyses were 
performed (14 site-confirmatory samples and 8 soil pile samples). 

No HE compounds were detected in any of the soil samples collected at SWMU 228A. 
Because there are no background concentrations for HE compounds in soil, any detectable HE 
compounds in the samples collected at SWMU 228A would have been considered an indication 
of contamination. Table 3.4.5-7 summarizes the detection limits for analysis of HE compounds 
by the off-site laboratories. 

Tables 3.4.5-8 and 3.4.5-9 summarize the off-site VOC analytical results for both the site
confirmatory sampling (19 surface soil samples, 1 subsurface soil sample, 8 duplicate samples, 
4 equipment blank samples, and 4 trip blank samples) and the soil piles sampling (6 surface soil 
samples and 1 duplicate sample), respectively. Only two VOCs, benzene and methylene 
chloride, were detected in soil. However, the detections were in the single-digit j.lg/kg range and 
most were 'J' values. The maximum benzene and methylene chloride concentrations were 1.2 
and 7.2 IJg/kg, respectively. Methylene chloride is a common analytical laboratory contaminant 
(Bieyler February 1988), and was detected in three of the QA/QC samples. 

Because there are no established background concentrations for VOC compounds in soil, any 
detectable VOCs in the samples collected at SWMU 228A were considered an indication of 
contamination for risk assessment purposes. Benzene was detected in one site-confirmatory 
soil sample (TJAOU-228A-GR-133-S), although it was not detected in the duplicate soil sample 
from that location (T JAOU-228A-GR-133-DU). Methylene chloride was detected in six site
confirmatory soil samples (TJAOU-228A-GR-120-S, TJAOU-228A-GR-123-S, TJAOU-228A
GR-123-DU, T JAOU-228A-GR-129-S, T JAOU-228A-GR-161-S, and T JAOU-228A-GR-216-S); 
all but sample TJAOU-228A-GR-216-S were estimated values. Methylene chloride was not 
detected in the duplicate sample TJAOU-228A-GR-161-DU. Two trip blanks and one 
equipment blank yielded levels above the minimum detection limit (MDL) but below the practical 
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quantitation limit (POL) (T JAOU-228A-TB sampled December 1, 1998, and December 2, 1998, 
and T JAOU-228A-EB sampled December 1, 1998). Methylene chloride was also detected 
above the MDL but below the POL in one soil pile sample (T JAOU-228A-GR-221-S). 
Table 3.4.5-10 summarizes the VOCs analyzed and the associated MDLs used for off-site 
analyses. 

SVOCs 

Tables 3.4.5-11 and 3.4.5-12 summarize the off-site SVOC analytical results for the results for 
both the site-confirmatory sampling (19 surface soil samples, 1 subsurface soil sample, 8 
duplicate samples, and 5 equipment blank samples) and the soil piles sampling (6 surface soil 
samples and 1 duplicate sample). 

Because there are no established background concentrations for SVOC compounds in soil, any 
detectable SVOCs in the samples collected at SWMU 228A were considered an indication of 
contamination. Fifteen different SVOCs were detected in some of the confirmatory samples 
from SWMU 228A: acenaphthene, anthracene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(ghi}perylene, benzo(k)fluoranthene, chrysene, di-n-butyl 
phthalate, bis(2-ethylhexyl)phthalate, fluoranthene, fluorene, indeno(1 ,2,3-cd)pyrene, 
phenanthrene, and pyrene. With the exceptions of benzo(b)fluoranthene, chrysene, 
fluoranthene, phenanthrene, and pyrene, the detected SVOCs were estimated 'J' values greater 
than or equal to the MDL but less than the POL for all the site-confirmatory samples. For all soil 
pile samples, the detected SVOCs were estimated 'J' values greater than or equal to the MDL 
but less than the POL. None of the SVOCs exceeded 1 part per million. Table 3.4.5-13 
summarizes the SVOCs analyzed and the associated MDLs used for off-site analyses. 

Radionuclides 

Tables 3.4.5-14 and 3.4.5-15 summarize the off-site and on-site gamma spectroscopy analysis 
results for both the site-confirmatory sampling (127 surface soil samples, 4 subsurface soil 
samples, 16 duplicate samples, and 6 equipment blanks) and the soil piles sampling (25 surface 
soil samples and 2 duplicate samples), respectively. Tables 3.4.5-16 and 3.4.5-17 summarize 
the off-site isotopic uranium (alpha spectroscopy) analysis results for both the site-confirmatory 
sampling (36 surface soil samples, 1 subsurface soil sample, 8 duplicate samples, 4 equipment 
blanks, and 1 trip blank) and the soil piles sampling (10 surface soil samples and 1 duplicate 
sample). Thorium-232 and cesium-237 were not detected at levels above the background 
activity limit in any of the confirmatory samples. Uranium-235 and uranium-238 were detected 
at levels above the background activity limit in many of the site-confirmatory surface soil 
samples and soil pile samples. Uranium-238 was detected at a level slightly above the 
background activity limit in one site-confirmatory subsurface soil sample. Uranium-233/234 was 
not detected above the background activity limit in any of the site-confirmatory samples but was 
detected in one soil pile sample. 

Soil sample T JAOU-228A-GR-123-S yielded the highest uranium-238 activity at 11 .4 pCilg. 
However, the duplicate sample T JAOU-228A-GR-123-DU and the on-site split sample 
T JAOU-228A-GR-123-S yielded uranium-238 activities of 2.2 and 0.884 pCi/g, respectively. 
These two lower values are more reasonable because location GR-123 is situated in an area 
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that had no DU fragments or weapons debris. All of the uranium-238 values were well below 
the PRG of 271 pCi/g set forth in the VCM plan (SNUNM July 1998). 

Data Quality 

Tables 3.4.5-5, 3.4.5-8, 3.4.5-11, 3.4.5-14, and 3.4.5-16 show the results of the analyses of 
metals, VOC, SVOC, and radionuclide QA/QC samples that were collected during the 
confirmatory sampling at SWMU 228A. These QAIQC samples consisted of six equipment 
blanks and four trip blanks. All of the equipment blanks and trip blanks were analyzed off site 
tor metals, VOCs, and SVOCs. For radionuclides, one of the equipment blanks was analyzed 
on site and all other blanks were analyzed off site. 

The QA/QC samples tor metals yielded either no detections or extremely low estimated values. 
To assess the precision of laboratory analytical procedures, nine samples were collected and 
analyzed tor metals in replicate. Relative percent differences (RPD) were calculated from the 
data and are included in Table 3.4.5-18. Because many of the sample pairs are nondetect, 
RPDs could not be calculated tor cadmium, mercury, or silver. 

The RPDs range from 0 to 24.3 percent for arsenic, 0.9 to 25.8 for barium, 3.3 to 35.7 for 
chromium, 0.1 to 26.2 for lead, 7.3 to 57.9 for selenium, and 44.7 to 49.9 for uranium. In 
general, the results obtained for the sample duplicates are in satisfactory agreement tor a soil 
matrix. 

None of the QA/QC samples for VOCs yielded detectable levels of benzene, although three of 
the samples (one equipment blank and two trip blanks) yielded estimated values of methylene 
chloride that were above the MDL and below the POL. Methylene chloride is a common 
analytical laboratory contaminant (Bieyler February 1988). No SVOCs were detected in any of 
the QA/QC samples. The on-site QA/QC sample for radionuclides yielded no detections. The 
off-site QA/QC samples for radionuclides yielded detections in one or more of the samples. 

Data Validation 

All off-site laboratory results were reviewed and verified/validated according to SNUNM (July 
1994). In addition, all gamma spectroscopy results were reviewed according to SNUNM (July 
1996). Annex 3-F contains summaries of the off-site data validation results. The 
verification/validation process confirmed that the data are acceptable for use in this NFA 
proposal for SWMU 228A. 

3.5 Site Conceptual Model 

The site conceptual model for SWMU 228A is based upon the residual COCs identified in soil 
samples from the surface and subsurface of the Centrifuge Dump Site following the VCM 
remedial activities. Residual COCs identified in samples from soil piles generated during VCM 
remediation activities also contribute to the site conceptual model for SWMU 228A. This section 
summarizes the nature and extent of contamination and the environmental fate of COCs. 
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Table 3.4.5-18 
Summary of SWMU 228A Field Duplicate Relative Percent Differences 

(Off-Site Laboratories) 

Sample Attributes 
Record 

ER SampleiD Sample • Number (Fioure 3.4.5·8) DeQ!h(fll Arsenic 
600799 T JAOU·228A·GA·123·S o-o.5 5.0 

T JAOU·228A·GR·123·DU 
600835 T JAOU·228A·GR·133·S o-o.5 2.9 

T JAOU·22BA·GR·133·DU 
601188 T JAOU·228A·GA·161·S o-o.5 17.2 

T JAOU·22BA·GA·161·DU 
601189 T JAOU·228A·GR·171·S o-o.s 9.5 

T JAOU·228A·Gfi·171·DU 
601190 T JAOU·228A·GR·1 B 1·8 o-o.5 22.1 

T JAOU·22BA·GR·1 B1·DU 
601191 T JAOU·22BA·GR·191·S o-o.5 3.4 

T JAOU·22BA·GR·191·DU 
601192 T JAOU·22BA·GA·201·S o-o.5 0.0 

T JAOU·228A·GA·201·DU 
601192 T JAOU·228A·GR·211·S o-o.5 15.8 

T JAOU·228A·GA·211·DU 
601212 T JAOU·22BA·GA·221·S o-o.s 24.3 

T JAOU·228A·GA·221·DU 

• Analysis requesVchain of cuslody. 
DU = Duplicate sample. 
EA ~ Environmenlal Restoration. 
It = Foot (feet). 
GR = Grab sample. 
10 = Identification. 
NC = Not calculated lor estimated values or nondelecled results. 
S = Soil sample. 
SWMU = Solid Waste Management Unit. 
T JAOU ~ Tijeras Arroyo Operable Unit. 

Relative Percent Difference 

Barium Cadmium Chromium Lead Mercury_ 
16.1 NC 12.8 12.7 NC 

14.6 NC 14.3 NC NC 

18.3 NC 33.3 18.1 NC 

1.6 NC 35.7 13.0 NC 

0.9 NC 11.6 0.1 NC 

1.0 NC 11.6 5.7 NC 

10.6 NC 3.3 4.6 NC 

2.6 NC 25.6 2.6 NC 

25.8 NC 10.5 26.2 NC 

) 

Selenium Silver Uranium 
NC NC 44.7 

NC NC 49.9 

57.9 NC NC 

7.3 NC NC 

NC NC NC 

NC NC NC 

NC NC NC 

NC NC NC 

NC NC NC 



3.5.1 Nature and Extent of Contamination 

The COCs at SWMU 228A were DU, metals, VOCs, SVOCs, and HE associated with 
construction debris and DU-contaminated weapons debris that had been dumped at the site in 
the 1950s (Section 3.2). No HE compounds were detected at SWMU 228A. Because 
background concentrations for VOCs and SVOCs were not applicable, any detectable VOCs or 
SVOCs were considered potential contamination. Two VOC and 15 SVOC compounds {11 of 
which were estimated) were detected in a few samples {Section 3.4.5). 

Metal and radionuclide COCs were determined by comparing sample results to background 
concentrations and activities that had been established for the surface soils in the North 
Supergroup Area (Dinwiddie September 1997). Any metals or radionuclides found to exceed 
background in any sample were considered potential COCs for the site. Consequently, metal 
COGs included barium, cadmium, lead, mercury, selenium, and silver. The radiological COCs 
include uranium-235 and uranium-238. Table 3.5.1-1 summarizes the COGs for SWMU 228A. 

The confirmatory soil samples were collected to a maximum depth of 3 feet. Extensive 
sampling at other depths was not deemed important primarily because the VCM removed all DU 
fragments and debris from the site and confirmatory surveys (visual, geophysical, and 
radiological) did not identify any remaining remediation targets. Additionally, the vertical rate of 
contamination migration was expected to be extremely low for SWMU 228A because of the low 
precipitation, high evapotranspiration, impermeable vadose zone soils, and the relatively low 
solubility of DU and metals. Therefore, the confirmatory soil samples are considered to be 
representative of the soil potentially contaminated with COCs and sufficient to determine the 
vertical extent, if any, of COGs. 

Radionuclide and metal COCs exceeded background activities or concentrations in numerous 
surface soil samples and one subsurface soil sample. With the exception of methylene chloride 
in one subsurface sample, VOCs and SVOCs were detected only in surface soil samples. The 
horizontal extent of residual contamination is limited to areas known to have contained DU 
fragments and/or other debris. Thus, the areas with residual contamination occur sporadically 
with no particular COC associations or correlation to other locations or areas that could be 
delineated as contaminated. 

3.5.2 Environmental Fate 

The primary source of COCs for SWMU 228A was the disposal of construction debris and DU
contaminated weapons debris at the site in the 1950s. The primary release mechanism of 
COGs to the surface and subsurface soils is the degradation of debris that occurred prior to 
debris removal during the VCM. 

After the removal of weapons and construction debris, possible secondary release mechanisms 
include suspension and/or dissolution of trace levels of residual COCs in surface-water runoff 
and percolation to the vadose zone, direct contact with soil (radionuclides only), dust emissions, 
and uptake of COGs in the soil by biota (Figure 3.5.2-1). The depth to groundwater at the site 
(at approximately 280 feet bgs} precludes migration of residual COCs to the shallow 
groundwater system. The pathways to receptors are soil ingestion, inhalation, and direct 
exposure (radionuclides). Plant uptake was also considered as a pathway for the residential 
scenario only. Annex 3-1 provides additional discussion of the fate and transport of COGs at 
SWMU228A. 
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Table 3.5.1-1 

Summary of Residual COGs for SWMU 228A 

Maximum Background Maximum Average 
a b Sampling Locations Where COCs Greater LimiVNorth Supergroup Concentration Concentration 

Than (mg/kg except where ( mgfkg except ( mgfkg except Background Concentration 

COCType Number of Samples Background noted) where noted) where note~ Exceededc 

Metals 59 environmental; Arsenic 4.4 3.32 2.40 None 
9 duplicates Barium 200 216 125 T JAOU-228A-GR-133-S 

T JAOU-228A-GR-140-S 
T JAOU-228A-GR-144-S 

Cadmium <1 1.77 0.22 T JAOU-228A-GR-129-S 
T JAOU-228A-GR-209-S 

Chromium 12.8 12.0 7.5 None 
Lead 11.2 40.5 9.7 T JAOU-228A-GR-129-S 

T JAOU-228A-GR-133-S 
T JAOU·228A-GR-140-S 
T JAOU·228A-GR-143-S 
TJAOU-228A-GR-144·S 
T JAOU·228A-GR-14 7 -S 
T JAOU·228A-GR-148-S 
T JAOU·228A-GR-163-S 
T JAOU·228A-GR-209-S 

Mercury <0.1 0.063 J 0.014 All samples below nonquantified 
background value 

Selenium <1 0.918 0.304 All samples below nonquantified 
background value 

Silver <1 0.436 J 0.152 All samples below nonquantified 
background value 

20 environmental; Uranium 2.3 83.9 28.5 All samples above background value 
2 duplicates 

Radlonuclides 121 environmental; Cs-137 0.836 pCilg 0.621 pClfg Not calculatedd None 
18 duplicates; 
35~its 
121 environmental; Th-232 1.54 pCi/g 1.24 pCilg Not calculatel None 
18 duplicates; 
35 splits 
47 environmental; U-233/234 1.6 pCilg 1.64 pCi/g Not calculatel T JAOU-228A-GR-149-S 
9 duplicates 
168 environmental; U-235 0.18 pCi/g 0.8 pCi/g Not calculatedd 47 samples above background level, 
27 duplicates; plus an additional 28 samples with 
35 splits nondetect results where the MDA 

exceeds backQround 
168 environmental; U-238 1.3 pCi/g 11.4 pCi/g Not calculated" 123 samples above background 
27 duplicates; level 
35 splits 

Refer to footnotes at end of table. 



COCType Number of Samples 
Volatile 26 environmental; 
Organic 9 duplicates 
Compounds 

Semivolatile 26 environmental; 
Organic 9 duplicates 
Compounds 

Refer to footnotes at end of table. 

Table 3.5.1-1 (Continued) 
Summary of COCs for SWMU 228A 

Maximum Background Maximum 
COGs Greater LimiVNorth Supergroup • Concentration 

Than ( mg/kg except where ( mg/kg except 
Back(! round noted) where noted) 

Benzene NA 1.2 11glkg 

Methylene chloride NA 7.2 11g/kg 

Acenaphthene NA 70 J 11g/kg 

Anthracene NA 110 J 11g/k9 

Benzo(a)anthracene NA 320 J 11g/kg 

Benzo(a)pyrene NA 260 J 11glkg 

Average 
Concentration 

b Sampling Locations Where 

( mglkg except Background Concentration 

where noted) Exceeded
0 

0.51 l!g/kg T JAOU-228A-GR-133-S 

0.72 11g/k9 T JAOU-228A·GA-120-S 
T JAOU-228A·GA-123-S 
T JAOU-228A-GR-123-DU 
T JAOU-228A-GR-129-S 
T JAOU-228A-GR-161-S 
T JAOU-228A-GA-216-S 
T JAOU-228A·GR·221-S 

15 l!g/kg T JAOU-228A-GR-129-S 

23 11glkg T JAOU-228A-GR-129-S 
T JAOU-228A-GR-133-S 
T JAOU-228A-GR-133-DU 
T JAOU-228A·GA·140-S 
TJAOU-228A-GR-147-S 
T JAOU-228A-GR-171-DU 

5911g/k9 T JAOU-228A-GR-123-S 
T JAOU-228A-GR-123-DU 
T JAOU-228A-GR-129-S 
T JAOU-228A-GR-133-S 
T JAOU-228A-GR-133-DU 
T JAOU-228A-GA·140-S 
T JAOU-228A-GR-145-S 
T JAOU·228A-GR-147 -S 
T JAOU-228A-GR-149-S 
T JAOU·228A·GR-171-DU 
T JAOU-228A·GA-186-S 

47 11Qik9 T JAOU-228A·GA·123·DU 
T JAOU-228A·GR-129-S 
T JAOU-228A-GR-133·S 
T JAOU·228A-GR·133-DU 
T JAOU-228A-GR-140-S 
T JAOU-228A-GA-145-S 
T JAOU·228A·GR-14 7 -S 
T JAOU-228A-GR-149-S 
T JAOU-228A-GR-171-DU 



COC Tvoe Number of Samples 
Semivolatile 
Organic 
Compounds 
(Continued) 

Refer to footnotes at end of table. 

Table 3.5.1-1 (Continued) 
Summary of COGs for SWMU 228A 

Maximum Background Maximum 
COGs Greater LimiUNorth Supergroup 

a 
Concentration 

Than (mg/kg except where ( mg/kg except 
Background noted) where notech 

Benzo(b)fluoranthene NA 370 1Jg/kg 

Benzo(ghi)perylene NA 250 J IJg/kg 

Benzo(k)fluoranthene NA 260 J IJg/kg 

Chrysene NA 370 IJg/kg 

Di-n-butylphthalate NA 60 J IJg/kg 

_,._ Average 
b Sampling Locations Where Concentration 

(mg/kg except Background Concentration 

where notedl Exceededc 

651Jg/k9 T JAOU-226A-GR-123-DU 
T JAOU-226A-GR-129-S 
T JAOU-226A-GR-133-S 
T JAOU-226A-GR-133-DU 
T JAOU-226A-GR-140-S 
T JAOU-226A-GR-145-S 
T JAOU-228A-GR-149-S 
T JAOU-228A-GR-171-DU 
T JAOU-228A-GR-186-S 

421Jg/kg T JAOU-228A-GR-133-S 
T JAOU-228A-GR-133-DU 
T JAOU-228A-GR-140-S 
T JAOU-228A-GR-14 7 -S 
T JAOU-228A-GR-171-DU 

331Jg/kg T JAOU-228A-GR-133-S 
T JAOU-228A-GR-133-DU 
T JAOU-228A-GA-140-S 
T JAOU-228A-GR-149-S 

661Jg/kg T JAOU-228A-GA-123-S 
T JAOU-228A-GR-123-DU 
T JAOU-228A-GR-129-S 
T JAOU-228A-GR-133-S 
T JAOU-228A-GR-133-DU 
T JAOU-228A-GR·140-S 
T JAOU-228A-GA-145-S 
T JAOU-228A-GR-147 -S 
T JAOU-228A-GR-149-S 
T JAOU-228A-GR-171-DU 
T JAOU-226A-GR-1 86-S 

151Jg/kg T JAOU-228A-GR-120·S 
T JAOU-226A-GR-123-S 
T JAOU-228A-GR-129-S 
T JAOU-228A-GR-147 -S 



COCType Number of Samples 
Semivolatile 
Organic 
Compounds 
(Continued) 

.., 
~ .. 
Rl 
~ 
en Refer to footnotes at end of table. 
~ 
~ 
~ .., 
~ 
~ 

COGs Greater 
Than 

Backaround 

Table 3.5.1-1 (Continued) 
Summary of COGs for SWMU 228A 

Maximum Background Maximum • LimiVNorth Supergroup Concentration 
(mg/kg except where 

noted) 
( mglkg except 
where noted) 

Bis(2-ethylhexyl) NA 110 J J.lg/kg 
phthalate 

Fluoranthene NA 630 J.lg/kg 

Fluorene NA so J LJalka 
ldeno(1 ,2,3-c,d) NA 99 J J.lg/kg 

pyrene 

Average 
Concentration 

b Sampling Locations Where 

( mg/kg except Background Concentration 

where noted) Exceeded" 
24 J.lg/kg T JAOU-228A-GR-120-S 

T JAOU-228A-GR-123-S 
T JAOU-228A-GR-123-DU 
T JAOU-228A-GR-133-S 
T JAOU-228A-GR-133-DU 
T JAOU-228A-GR-137 -S 
T JAOU-228A-GR-140-S 
T JAOU·228A·GA-143·S 
T JAOU-228A-GR-145-S 
T JAOU-228A-GR-147-S 
T JAOU-228A-GR-149-S 

112 J.lg/kg T JAOU-228A-GR-123-S 
T JAOU-228A-GR-123-DU 
T JAOU-228A-GR-129-S 
T JAOU-22BA-GR-133·S 
T JAOU-228A-GR-133-DU 
T JAOU-228A-GR-140-S 
T JAOU-22BA-GR-145-S 
TJAOU-228A-GR-147-S 
T JAOU-228A-GR-149-S 
T JAOU-228A·GA-171-DU 
T JAOU-228A-GR-181-DU 
T JAOU-228A-GR-186-S 
T JAOU-228A·GR-221-S 

121Jg/kg T JAOU-228A-GR-129-S 
21 J.lg/kQ T JAOU-228A-GR-133-S 

T JAOU-228A-GR-140-S 
T JAOU-228A·GR-147-S 
T JAOU-228A-GR-171-DU 



COCs Greater 
Than 

COCType Number of Samples Background 
Semivolatile Phenanthrene 
Organic 
Compounds 
(Continued) 

Pyrene 

•From Dinwiddie September 1997. 

Table 3.5.1-1 (Continued) 
Summary of COCs for SWMU 228A 

Maximum Background Maximum 
Limit/North Supergroup 

a 
Concentration 

(mgll<g except where (mglkg except 
noted) where noted) 

NA 420 IJg/kg 

NA 600 IJg/l<g 

Average 

Concentration 
b 

( mg!kg except 
where noted) 

51 IJg/l<g 

109 IJglkg 

b Average concentration includes all samples. For nondetectable results, the detection limit is used to calculate the average. 

Sampling Locations Where 
Background Concentration 

Exceeded
0 

T JAOU-228A-GR·123·S 
T JAOU-228A-GR-123·DU 
T JAOU-228A·GR·129·S 
T JAOU·228A·GR-133-S 
T JAOU-228A-GR-133-DU 
T JAOU·228A-GR·140·S 
T JAOU-228A·GR·145·S 
T JAOU-228A-GR-147 ·S 
T JAOU-228A·GR-149·S 
T JAOU·228A-GR-171-DU 
T JAOU·228A-GR-120-S 
T JAOU-228A-GA-123·S 
T JAOU-228A·GR-123·DU 
T JAOU·228A-GR-129·S 
T JAOU-228A·GR-133-S 
T JAOU-228A-GR·133-DU 
T JAOU-228A-GR-140·S 
T JAOU-228A-GR-145-S 
T JAOU-228A·GA·147 -S 
T JAOU-228A·GR·149-S 
T JAOU-228A-GA·171-DU 
T JAOU-228A·GR-186-S 

0
lncludes all samples with detectable concentrations (VOCs and SVOCs) or all samples with nondetectable results where the MDA exceeds background 

(radionuclides). 

dAn average MDA is not calculated because of the variability in Instrument counting error and the number of reported nondetectable activities. 
COC = Constituent of concern. SWMU = Solid Waste Management Unit. 
DU = Duplicate sample. T JAOU = Tijeras Arroyo Operable Unit. 
GR = Grab sample. VOC = Volatile organic compounds. 
J = The reported value is greater than or equal to the method 

IJg/kg 
MDA 
mgll<g 
NA 
pCilg 
s 
svoc 

detection limit, but is less than the practical quantitation limit. 
= Microgram(s) per kilogram. 
= Minimum detectable activity. 
= Milligrams per kilogram. 
= Not applicable. 
= Picocurle(s) per gram. 
= Soil sample. 
= Semivolatile organic compounds. 
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Table 3.5.1-1 summarizes residual COCs for SWMU 228A. Based upon the nature and extent 
of contamination at the site (Section 3.5.1 ), metals, VOCs, SVOCs, and radionuclide COCs 
occur sporadically at low concentrations in the surface soils, generally at areas known to have 
contained visible DU fragments and/or other debris. Other than this, no distinct vertical or 
horizontal distribution of contamination is present. All potential COCs were retained In the 
conceptual model and were evaluated in the human health and ecological risk assessments. 

The current land use for SWMU 228A is Industrial. The future land use for SWMU 228A is also 
industrial (DOE et al. September 1995). The potential human receptor is considered an 
industrial worker at the site. For all applicable pathways, the exposure route for the industrial 
worker is dermal contact and ingestion/inhalation. Major exposure routes modeled in the 
human health risk assessment include soil ingestion for nonradiological and radiological COCs 
and direct gamma exposure for the radiological COGs. The inhalation pathway for both 
nonradiological and radiological COGs is also included because of the potential to inhale dust 
and volatiles (volatile inhalation for nonradiologicals only). Soil ingestion is included for the 
radiological COCs, as well. Only soil ingestion is considered a primary contributor to exposure 
for the industrial worker. Potential biota receptors include flora and fauna at the site. Direct soil 
ingestion is considered a major exposure route for biota, in addition to ingesting COGs through 
food chain transfers, the direct contact with COGs in soil, and direct gamma exposure from 
radiological COGs. Section V, Annex 3-1 provides additional discussion of the exposure routes 
and receptors at SWMU 228A. 

3.6 Site Assessments 

Site assessment at SWMU 228A includes risk screening assessments followed by risk baseline 
assessments (as required) for both human health and ecological risk. This section briefly 
summarizes the site assessment results, and Annex 3-1 provides details of the site assessment. 

3.6.1 Summary 

The site assessment concludes that SWMU 228A has no significant potential to affect human 
health under the industrial land-use scenario recommended by DOE et al. (October 1995). After 
considering the uncertainties associated with the available data and modeling assumptions, 
ecological risks associated with SWMU 228A were found to be very low. Section 3.6.2 briefly 
describes and Annex 3-1 provides details of the site assessments. 

3.6.2 Screening Assessments 

Risk screening assessments were performed for both human health risk and ecological risk for 
SWMU 228A. This section summarizes the results. 

3.6.2.1 Human Health 

SWMU 228A has been recommended for industrial land-use (DOE et al. September 1995). 
Annex 3-1 provides a complete discussion of the risk assessment process, results, and 
uncertainties. Because of the presence of COCs in concentrations or activities greater than 
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background levels, it was necessary to perform a health risk assessment analysis for the site. 
This assessment included metals and radionuclide COCs detected above background and any 
organic compounds detected above their detection limits. The risk assessment process 
provides a quantitative evaluation of the potential adverse human health effects caused by 
constituents in soil at the site. The Risk Screening Assessment Report calculated the hazard 
index (HI) and excess cancer risk tor an industrial land-use setting. The excess cancer risk 
from nonradiological COCs and the radiological COCs is not additive (EPA 1989). 

In summary, the HI calculated for SWMU 228A nonradiological COCs is 0.03 for the industrial 
land-use setting, which is less than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). Excess cancer risk was estimated at 2E-6 tor SWMU 228A 
nonradiological COCs for an industrial land-use setting. Guidance from the NMED indicates 
that excess lifetime risk of developing cancer by an individual must be less than 1 E-6 for Class 
A and B carcinogens and less than 1 E-5 tor Class C carcinogens (NMED March 1998). For this 
risk assessment, the excess cancer risk was driven by benzo(a)pyrene, benzo(b)fluoranthene, 
and benzo(g,h,i)perylene. All three of these organics are Class B2 carcinogens. Thus, the 
excess cancer risk for SWMU 228A was above the suggested acceptable risk value of 1 E-6. 
Incremental risk was determined by subtracting risk associated with background from potential 
COC risk. The incremental HI is 0.03. Incremental cancer risk was 1.52E-6 for the industrial 
land-use scenario, a value above the proposed guidelines. 

The calculated HI for the nonradiological COCs was within the human health acceptable range 
for the industrial land-use scenario compared to established numerical guidance. Although the 
excess cancer risk was above proposed guidelines, the excess cancer risk was conservatively 
estimated by using maximum concentrations of the detected COCs. Because the site was 
adequately characterized, average concentrations were more representative of actual site 
conditions. If the 951h upper confidence limit of the mean for benzo(a) pyrene (0.13 mg/kg), 
benzo(b) fluoranthene (0.18 mg/kg), and benzo(g,h,i) perylene (0.11 mg/kg) are used in place of 
maximum concentrations, the excess cancer risk is reduced to 8E-7 which is within proposed 
guidelines considering an industrial land-use scenario. 

The incremental total effective dose equivalent for radionuclides for an industrial land-use 
setting for SWMU 228A is 7.0E-1 millirems (mrem)/year (yr), which is significantly less than the 
recommended dose limit of 15 mrem/yr found in EPA (August 1997) reflected in SNUNM 
(February 1998b). 

The residential land-use scenarios for this site are provided only for comparison in the Risk 
Screening Assessment Report (Annex 3-1). The report concludes that SWMU 228A does not 
have potential to affect human health under a residential land-use scenario. 

A close examination of the exposure assumptions revealed an overestimation of risk from 
nonradiological COCs, primarily attributable to the use of maximum exposure concentrations. 
Based upon an evaluation of this uncertainty, human health risks associated with this site are 
expected to be within the proposed guidelines and do not have the potential to affect human 
health under an industrial land-use scenario (see Sections VI.B and V1.9, Annex 3-1). 
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3.6.2.2 Ecological 

An ecological screening assessment that corresponds with the screening procedures in the 
EPA's Ecological Risk Assessment Guidance for Superfund (EPA 1997) was performed as set 
forth by the NMEO Risk-Based Decision Tree (NMED March 1998). An early step in the 
evaluation is comparing COG concentrations to background and identifying potentially 
bioaccumulative constituents (see Annex 3-1, Sections V, Vl1.2, and Vll.3). This methodology 
also requires that a site conceptual model and a food web model be developed and that 
ecological receptors be selected. Each of these items is presented in IT (July 1998) and will not 
be duplicated here. The screening also includes the estimation of exposure and ecological risk. 

Annex 3-1 presents the results of the ecological risk assessment screen. Site-specific 
information was incorporated into the screening assessment when such data were available. 
Hazard quotients greater than unity were initially predicted for uranium, barium and a number of 
organic compounds. A close examination of the exposure assumptions revealed an 
overestimation of risk, primarily attributable to treatment of exposure concentration, 
conservative exposure modeling assumptions, and conservative toxicity benchmark values. 
Based upon an evaluation of these uncertainties, ecological risks associated with this site are 
expected to be low. 

3_7 No Further Action Proposal 

Based upon field investigation data and the human-health risk assessment analysis, an NFA 
decision is being recommended for SWMU 228A for the following reasons: 

• The VCM remediation has removed the DU fragments, weapon debris, and 
construction debris. 

• The soil has been sampled for all relevant COGs. 

• No residual nonradiological or radiological COGs are present in soil at levels 
considered hazardous to human health for an industrial land-use scenario. 

• None of the nonradiological or radiological constituents warrant ecological concern. 

Based upon the evidence provided above, SWMU 228A is proposed for NFA according to 
Criterion 5 (NMED March 1998). 
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1. INTRODUCTION 

An Environmental Restoration (ER) Program reconnaissance investigation was 

conducted at five potential release sites at Sandia National Laboratories Albuquerque 

in September 1987 (DOE 1987). The potential release sites investigated include 

the bunker outfall site (SNA47), 

- the old centrifuge site (SNASO), 

the red towers site (SNA% 

- the boxcar site (SN A66), and 

the south Kirtland Air Force Base (KAFB) boundary site (SNA69). 

Figure 1 shows the approximate locations of the potential release sites. 

Surface soil samples were collected from several locations at each potential release 

site and analyzed for uranium (total and isotopic), 2,4,6-trinitrotoluene (2,4,6-TNT}, 

Hazardous Substance List (HSL) inorganics (total), toxic characteristic leaching 

procedure constituents (TCLP), and extraction procedure toxicity (EP Toxicity) 

constituents. Appendix A provides a more detailed description of the types and 

methods of analyses performed. This report presents the data obtained during the 

investigation at the five potential release sites. 

A total of 50 soil samples were collected at the 5 potential release sites. At the time 

of sampling, all locations were marked with wooden stakes labeled with the location 

identification number. Many of the samples analyzed were composites of several 

locations. This was done at the request of the ER Program Technical Support Office 

(TSO) to characterize a larger area of each potential release in a more cost-effective 

manner. Single samples were taken at biased locations when a variation in soil color 

or an unusual feature (such as a pit) was present. 

2. POTENTIAL RELEASE SITES 

The following sections provide a brief description of the potential release sites, 

including the site history and reconnaissance sampling activities. The figures 

included for each potential release site are taken from field logbook sketches and are 

not to scale. 
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2.1. BUNKER OUTFALL 

2.1.1. Site History 

The bunker outfall (SNA47) is located at the southern boundary of KAFB near the 

United States Geologic Survey facility. The site consists of two underground bunker 

facilities and a cable line to a nearby arroyo from one of the bunkers. The site was 

used for treaty verification, so it is doubtful that any wastes were ever produced 

here. There is also a small pit at the site. 

2.1.2. Sample Locations 

Figure 2 shows the approximate sampling locations in relation to the present 

structures. The bunker outfall identification numbers include 

- SNA47-001, 

- SNA47-002, 

- SNA47-003, 

- SNA47-004 (composite sample of locations -004 and -005), 

- SNA47-006 (composite sample of locations -006, -007, -008, -009 and 
-010), 

- SNA47-0ll, and 

- SNA47-0l2. 

2.2. OLD CENTRIFUGE SITE 

2.2.1. Site History 

The old centrifuge site (SNA50) is on the bank of the Tijeras Arroyo near Technical 

Area II. The rocket-powered centrifuge was used to conduct acceleration tests. Little 

remained of the original centrifuge structure, except for a concrete pad and berm 

when the site was completed. The sides of Tijeras arroyo appeared to have been used 

as a dump for domestic trash. Rocket propellant is the only known possible 

contaminant at this site. 
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2.2.2. Samnle Locations 

The approximate sampling locations at the old centrifuge are shown in Figure 3. The 

location identification numbers include 

- SNA50-021 (composite sample of locations -021 and -022), 

- SNA50-023 (composite sample of locations -023 and -024), 

- SNA50-025 (composite sample of locations -025 and -026), 

- SNA50-027 (composite sample of locations -027, -028 and -029), 

- SNA50-Q30, 

SNA50-033 (duplicate sample of 027), 

- SNA50-034, 

- SNAS0-035, 

SNAS0-036, 

- SNA50-037 (rinsatc blank), and 

SNAS0-038 . 

2.3. RED TOWERS SITE 

2.3.1. Site History 

The red towers site (SNA55) is in the Thunder Range area and consists of eight red 

and white towers or poles surrounding a concrete pad. The site has been used for a 

variety of tests, including firing depleted uranium cases with explosives. The 

potential contaminants include depleted uranium, high-explosive residues, lead, 

beryllium, and other metals. Many pieces of shrapnel and old detonation wires were 

observed during the reconnaissance sampling. In addition, the concrete pad in the 

center of the towers was damaged, and a small pit is present. 

2.3.2. Sample Locations 

The approximate sampling locations at the red towers site are shown in Figure 4. The 

location identification numbers include 

- SNA55-041 (composite sample of locations -041 and -042), 
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5.2. OLD CENTRIFUGE SITE (SNA50) 

5.2.1. HSL loouanic:s 

Table II presents the data obtained from the HSL inorganics analysis of the SNA50 

samples. All of the sampling locations showed detectable levels of aluminum, barium, 

calcium, chromium, copper, iron, potassium, magnesium, manganese, lead, titanium, 

vanadium, and zinc. The following locations also had detectable levels of arsenic: 

SNA50-027 (2.3 mg/kg), SNA50-038 (2.3 mg/kg), and SNA50-034 (2.8 mg/kg). In 

addition, sodium was detected at SNA50-034 (5880 mg/kg) and nickel was detected at 

SNA50-038 (7.9 mg/kg). 

5.2.2. TCLP Metals 

Table XI presents the data obtained from the TCLP metals analysis of the SNA50 

samples. Barium was detected at all of the sampling locations, with the exception of 

SNA50-034, in levels ranging from 1210 to 3410 pg/L. No other constituents were 

detected. 

5.2.3. EP Toxicity Metals 

Table XI presents the data obtained from the EP Toxicity metals analysis of the 

SN A 50 samples. Barium was detected at all locations, in levels ranging from I I 80 to 

4980 pg/L. No other constituents were detected. 

5.2.4. Total and Isotonic Uranium 

Table XII presents the data obtained from the total and isotopic uranium analysis of 

the SNA50 samples. Total uranium concentrations ranged from 0.65 JJ&/g at SNA50-

034 to 1.6 JJ&/8 at SNA50-035. 

5.2.5. 2.4.6-TNT 

Table XII presents the data obtained from analysis of the SNASO samples for 2,4,6-

TNT. There were no detectable levels. 
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5.2.6. Pestlcldes/PCBs and Herbicides 

Table XIII presents the data obtained from analysis of the SNA50 samples for 

pesticides, PCBs and herbicides. There were no detectable levels of any of the 

constituents. 

5.2.7. Semivolatile TCLP Compounds 

Table XIV presents the data obtained from the semivolatile TCLP compounds analysis 

of the SNA50 samples. There were no detectable levels of any of the constituents. 

5.3. RED TOWERS SITE (SNAS5) 

5.3.1. HSL lnorganics 

The results of HSL inorganics analysis on the SNA55 samples are presented in Table 

III. All of the sampling locations showed detectable concentrations of aluminum, 

barium, calcium, chromium, iron, potassium, magnesium, manganese, lead, titanium, 

and zinc. 

Detectable levels of copper were found in samples from locations SNA55-041, -043, 

-051, -053, -055, -059, and -060. These levels ranged from 4.7 to 8.0 mg/kg. In 

addition, detectable levels of vanadium were found in samples from locations SN A55-

041, -051, -053, -055, -057, -059, -060, and -137. These levels ranged from 9.1 to 15.8 

mg/kg. Nickel was detected in the sample from SNASS-060. The concentration 

measured was 9.2 mg/kg (Table III). 

5.3.2. TCLP Metals 

Table XV presents the TCLP metals analysis of the SNA55 samples. Barium was 

found in detectable concentrations in the samples from locations SNA55-043 (1090 

pg/L), SNA55-057 (1660 J.18/L}, and SNAS5-137 (1790 J.I&/L), which was a duplicate 

sample of SNA55-057. No other constituents were detected. 

5.3.3. EP Toxicity Metals 

Table XV presents the results of EP Toxicity metals analysis performed on the SN A 55 

samples. Barium was detected in the samples from SN ASS-057 ( 1540 pg/L), and in the 

duplicate sample SNAS5-137 (1470 pg/L). No other constituents were detected. 
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~ 50-037 10.0u 200u 10.0u 200u 0 .. .. 55·136 10.0u 200u 10.0u 200u ~ 
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Rinsate Blanks Total HSL lnorganics (~g/ll 

Be Ca Cd Ce Co 

5.0u 5000u 5.0u 100u 50.0u 
S.Ou sooou S.Ou 100u SO.Ou 
S.Ou sooou s.ou 100u SO.Ou 
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•·.· .. ; ·' 

cr 

10.0u 
10.0u 
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,-;-, ' .. 
.:· .• ·.! 
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Fe Hg 
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K Hg Hn Na Ni Pb 

675 5000u 15.0u 5000u 40.0u S.Ou 
1250 sooou 15.0u 5000u 40.0u s.ou 
969 sooou 15.0u 5000u 40.0u s.ou 

5000u sooou 15.0u 11600 40.0u 5.0u 

Herbicide analysis was also performed on SNA66·134; nothing was detected. 
Hazardous Substance List 
not detected; the nurber given Ia the s~le mlni~~~A~ detection limit 
field blank 
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.I . ,, . · .. , 

Se Ti Tl 

s.ou IOOu IO.Ou 
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5.0u IOOu IO.Ou 
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ZO.Ou 
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. IOOu 
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~ 

(Dup 027) 
-034 2.0u 3570 2.8 

-035 1.9u 5260 2.0u 

·036 1.8u 5110 2.0u 

·038 2.0u 8750 2.3 .. 
~ RPO NC 4.4 NC 
~ 

~ .. 
"' .. ., 

r· .. !:· 

l' 
I •',•,': 

,: --:---:-~ 
~· .. ' 

., .. · 

Table II. Old Centrifuge Site (SNA50) Total HSL Jnorganics (mg/kg) 

88 De Ca Cd Ce Co cr 

230 0.96u 63100 0.96u 19.1u 9.6u 3.5 

286 0.98u 51800 0.98u 19.5u 9.8u 3.8 

206 1.0u 84700 1.0u 20.0u 10.0u 3.9 

184 1.0u 53000 1.0u 20.1u 10.0u 3.3 

212 0.99u 73600 0.99u 19.8u 9.9u 4.2 

181 o.99u 59600 0.99u 19.8u 9.9u 4.1 

237 0.99u 157000 0.99u 19.7u 9.9u 2.5 

89.8 0.96u 24800 0.96u 19. 1u 9.6u 5.3 

86.8 0.91u 22500 0.91u 18.2u 9. 1u 4.9 

234 0.98u 86500 0.98u 19.6u 9.8u 7.7 

1.6 NC 11.7 NC NC NC 21.6 

Cu 

9.4 
7.7 
10.7 
10.3 
12.2 
10.4 

8.6 
10.8 
9.6 
16.3 
1.0 

'•I '• '' '.••,' 
'',' ··:: .. ·\; ... .. 

Fe 

6350 
4710 
5540 
4860 
5630 
5350 

3060 

6850 
7020 
8880 
9.6 

Hg 

D.1u 
0.1u 
O.lu 
0.1u 
0.1u 
0. 1u 

0. 1u 
0.1u 
0. 1u 
0.1u 
NC 



) 

~ "' .. ~ Location ~ e: 
~" ID 
i:' z SNA50 < ::. ;· ~-o· g 
" f. ·021 .St"' .. ·023 g-

~ ·025 
;;- ·027 
~-e -030 
~ ·033 cr 
~ COup 027) .a 

" .. -034 .a 
" -035 .. 

-036 
-038 
RPO 

... 
~ HSL • 
" ~ u . .. Dup . 
"' 00 RPD -"' 

NC -

K Hg Hn 

1000 3840 149 
976 zno 86.3 

1080 4020 134 
1100 3140 122 
1410 3930 151 
1280 3440 138 

985u 4900 50.1 
1940 2810 201 
1940 2800 205 
2160 5620 282 
15.1 9.2 12.3 

Hazardous Substance List 
not detected; the number given 
duplicate sample 

Na 

957u 
976u 
1000u 
1000u 
988u 
991u 

5880 
957u 
908u 
981u 
NC 

r- . 
l: : 

Ni 

7.7u 
7.8u 
8.0u 
8.0u 
7.9u 
7.9u 

7.9u 
7.7u 
7.3u 
7.9 
NC 

·.·:. 

Table II. (continued) 

Pb Sb 

3.2 11.5u 
2.9 11. 7u 
5.9 12.0u 
5.7 12.0u 
3.1 11.9u 
5.1 11.9u 

1.8 11.8u 
6.1 11.5u 
6.5 10.9u 
11.2 11.8u 
11.1 NC 

is the sample minimum detection limit 

relative percent difference between the original sample and the duplicate sample. 
RPO = (g ~ g)/2 K 100, where 0 =original sample and D =duplicate sample. 

not calculable 

Se Tt 

0.94u 369 
1.0u 262 
1.0u 260 
0.98u 253 
1.0u 332 
0.94u 270 

0.95u 104 
1.0u 301 
0.98u 234 
0.98u 38.3 
NC 6.5 

. ,' 
·.·.·· 

Tl 

1.9u 
2.0u 
z.ou 
2.0u 
2.0u 
1.9u 

1.9u 
2.0u 
2.ou 
2.0u 
NC 

·.·,. 

v Zn Zr 

18.5 15.1 19. 1u 
15.3 12.3 19.5u 
15.6 16.7 ZO.Ou 
14.8 16.8 20. tu 
18.5 18.2 19.8u 
16.2 17.6 19.8u 

14.1 7.3 19.Tu 
16.0 18.1 19.1u 
14.7 19.5 18.2u 
25.2 25.3 19.6u 
9.0 4.7 NC 
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Table XI. Old Centrifuge Site !SNASO) TCLP Metals and EP Toxicity Metals (~9/ll 

t:j "' ~ g 
~ e: Location ~. 

TCLP METALS EP TOKICITY METALS 

:>:~z ID 
~- !l: !!!- 0 SNA50 Ag 
0 :I 

As Be Cd Cr Hg Pb Se Ag As Be Cd Cr Hg Pb se 
:I 1!. 
.9.1"' ·021 500u • ! ·023 SOOu 

500u 1330 100u soou 0.2u 500u 100u 100u 500u 2100 100u 500u 0.2u soou 100U 
500u 1690 100u 500u 0.2u soou 100u 500u SOOu 1970 100u 500u 0.2u soou 100u 

• .. ·025 SOOu 0 500u 2620 100u SOOu 0.2u soou 100u 500u 500u 3370 100u 500u 0.2u soou 100u 
:J, 

·027 500u ~ • SOOu 2230 lOOu soou 0.2u 500u 100u 500u SOOu 2240 100u 500u 0.2u soou 100u 
~ -010 500u SOOu 2320 100u soou 0.2u 500u 100u 500u 500u 2360 100u 500u 0.3u soou 100u 
<1' 

" ·033 500u 
.D 

500u 2330 100u soou 0.2u 500u 100u 500u 500u 2400 100u 500u 0.2u soou 100u 

" (Oup 027) " .a ·034 500u " soou 1000u lOOu 500u 0.2u 500u 100u 500u 500u 1960 100u 500u 0.2u 500u 100u 
~ 

·035 500u 500u 1530 100u 500u 0.2u 500u 100u 500u 500u 1580 100u 500u 0.2u 500u 100u 
·036 500u 500u 1210 100U soou 0.2u soou 100u 500u 500u 1180 100u 500u 0.2u 500u 100u 
·038 500u 500u 3410 100U 500u 0.2u soou 100u 500u 500u 4980 100u 500u 0.2u 500u 100u 
RPO NC NC 4.4 NC NC NC NC NC NC NC 6.9 NC NC NC NC NC .. 

~ 
" ~ TCLP • 
~ EP Toxicity • 
~ u . 
"' 

toxic characteristic leaching procedure 
Extraction procedure toxicity 
not detected; the number given Is the sample minimum detection limit 

Oup . duplicate sample 
RPD • relative percent difference between the original sample and the duplicate sample. 

RPD = 0 • 0 
(0 + b)/2 x 100, where 0 =original sample and D =duplicate sample. 

NC - not calculable 

i:" 
8 
:I 
:I 

i· .. 
" " " 0 .. ,. .. 

~ &' 
':l 'd 

"' ~ "' ,. 



r --

) 

.... 
~-
"' 

Location 
SNASO 

-021 

-023 

-025 

-027 

-030 

-031 
(DLP 027) 

-034 

-035 

-036 

-038 

RPO 

Dup -
RPO -

NA 
NC 

10 

r . "·: 

Table XII. Old Centrifuge Site (SNA50) 

~ 

u-234 U-235 U-238 
(pCi/g) (pCI/gl CpCI/g) 

0.9+ 0.00+ 0.8+ 
0.2- 0.02- 0.2-

0.6:!;_ 0.04+ 0.5:!;_ 
0.1 0.02- 0.1 

0.8+ 0.06+ 0.8+ 
0.2- 0.06- 0.2-

1.0+ 0.00:!;_ 1. 1:!;_ 
0.2- 0.03 0.2 

0.7:!;_ 0.03:!;_ 0.6:!;_ 
0.1 0.03 0.1 

0.7:!;_ 0.05:!;_ 0.5:!;_ 
0.2 0.05 0.1 

0.6:!;_ o.oo: 0.5!_ 
0.1 0.02 o. 1 

0.7+ 0.00+ 0.11! 
0.2- 0.04- 0.2 

0.6:!;_ 0.00:!;_ 0.6:!;_ 
0.2 0.05 0.2 

0.4!_ o.oo: 0.4:!;_ 
0.2 0.02 0.' 

NA NA NA 

· .... . •' .. 

Uranium and 2,4,6-TNT Analysis 

Total U 
(jig/g) 

1.4 

0.78 

1.0 

1.2 

0.91 

1.0 

0.65 

1.6 

1.4 

1.3 

18.2 

duplicate sample 
relative percent difference between the original sample and the duplicate sample. 

RPD = 0 • D (0 + 0)/2 x 100, where 0 • original sample and D =duplicate sample. 

not applicable 
not calculable 

: ... :. :.· 

2,4,6-TNT 

2,4,6-TNT 
(jig/g) 

<1.92 

<1.92 

<1.92 

<1.92 

<1.92 

<1.92 

<1.92 

<1.92 

<1.92 

<1.92 

NC 

. .::,.1 
·,: 
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Table XIII. Old Centrifuge Site CSNA50) Pesticides/PCBs and Herbicides (TCLP and EP Toxicity) (~g/ll 

PEST! C !DES/PCBs HERBICIDES 

Location 
ID Ganma Hepta- Chlor- Toxa- Methoxy- 2,4,5- 2,4,5-
SNA 50 BHC chlor dane Endrln phene chlor 2,4-0 TP T 

-021 o.osu o.osu O.Su O.lu 1u O.Su 1.0u O.Su O.Su 
-023 o.osu 0.05u o.su 0.1u 1u o.Su 1.0u O.Su 0.5u 
-025 O.OSu o.osu o.su 0.1u 1u O.Su 1.0u O.Su 0.5u 
-027 o.osu o.osu 0.5u 0.1u 1u O.Su 1.0u O.Su o.su 
-030 0.05u o.osu 0.5u 0.1u 1u O.Su LOu O.Su . o.su 
-033 0.05u 0.05u 0.5u 0.1u 1u O.Su LOu 0.5u 0.5u 
(Oup 027) 
-034 o.osu 0.05u o.Su 0.1u 1u 0.5u 1.0u 0.5u O.Su 
·035 0.05u o.osu 0.5u 0.1u 1u O.Su LOu 0.5u O.Su 
-036 0.05u o.osu 0.5u O.lu 1u o.su 1.0u 0.5u O.Su 
-038 0.05u o.osu o.su 0.1u 1u O.Su 1.0u 0.5u o.su 

TCLP - toxic characteristic leaching procedure 
EP Toxicity - Extraction procedure toxicity 
BHC - hexaclorocyclohexane 
2,4-0 - 2,4-0ichlorophenoxyacetlc acid 
2,4,5-T,P 2,4,5·Trlchlorophenoxyproplonic acid 
2,4,5·T 2,4,5·Trlchlorophenoxyacetlc acid 
u - not detected; the number given Is the sample minimum detection 1 imlt 
Dup . duplicate sample 



t:l {/) 

Table XIV • Old Centrifuge Site CSNA50) Semivolatile TCLP Compounds Cpg/ll ~ .. .. " :;> 0. ;;· 
i:' z 
;S. .. 

~ 

S· s· 
" Location 10 bls C2·chloro· 1,4·Dichloro 1,2·Dichloro- 2-Hethyl- 3-Hethyl- 4·Hethyl- Hexachloro· " e 

.e t"' SNA50 Phenol P)!ridine eth)!ll ether benzene ~ phenol phenol phenol ethane .. 
g-., .. -021 10u 10u 10u 10u 10u 10u 10u 10u 10u ~ 

0 
::s . .. • 
~ ·023 10u 10u 10u 10u 10u 10u 10u 10u 10u 
tr c 

.D 
c ·025 10u 10u 10u 10u 10u 10u 10u 10u 10u .. ., 

.D 
c .. 

·027 10u 10u 10u 10u 10u 10u 10u 10u 10u 

·030 10u 10u 10u 10u 10u 10u 10u 10u 10u 

-033 10u 10u 10u 10u 10u 10u 10u 10u 10u .... .. (Dup 027) 
" c 
.5 ·034 10u 10u 10u 10u 10u 10u 10u 10u 10u ... 
"' .. 
"' -035 10u 10u 10u 10u 10u 10u 10u 10u 10u 

-036 10u 10u 10u 10u 10u 10u 10u 10u 10u 

-038 10u 10u 10u 10u 10u 10u 10u 10u 10u 

~ .. 
n 
0 

" " ~-.. . 
!: 
n .. 
t:l 
~ .., " .. ~ .. .. 

.. "tl 

... 0 

.... ;1. 
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Table XIV. (continued) 

tl "' ., ~ 

~ e: 
~ .. 
i:' z Location iD Nitro· Hexachloro- 2,4,6-Tri- 2,4,5-Tri- 2,4-Dinltro- 2,3,4,6-Terra- Hexachloro- Pentachloro-
< ~ 
;· -· SNA5D benzene butadiene chlorophenol chlorophenol (2) toluene chlorophenol ~ llhenol !2> -· 0 0 " " ~ .3 t" ·021 10u 10u 10u 50u 10u 10u 10u SOu .. 

o" 
0 ., .. 
0 ·023 10u 10u 10u SOu 10u 10u 10u SOu 
!]. 
~ • 
~ -025 10u 10u 10u SOu 10u 10u 10u SOu 
o" 

" .D 

" ·027 10u 10u 10u SOu 10u 10u 10u SOu ~ 

.a 
" ~ -030 10u 10u 10u SOu 10u 10u 10u SOu 

-033 10u 10u 10u SOu 10u 10u 10u 50u 
(Dup 027) 

... 
~ -034 10u 10u 10u SOu 10u 10u 1Du SOu 

" ~ ... -035 10u 10u 10u SOu 10u 10u 10u sou 
"' co 
"' 

-036 10u 10u 10u SOu 10u 10u 10u SOu 

·038 10u 10u 10u SOu 10u 10u 10u 50u 

u - not detected; the number given is the sample minimum detection limit 
Dup - duplicate sample 

~ 
~ 
n 
0 

" " e . . . 
~ 
n 
~ 

tl .. 
~ ., .. 

~ ~ .. ~ 

~ " ... 0 

"' ~ 
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APPENDIX A 

ANALYTICAL METHODS AND CONSTITUENTS 

Constituents 

Total HSL Inorganics (Field Blanks) 

silver, aluminum, barium, beryllium, 
calcium, cadmium, cobalt, chromium, 
copper, iron, manganese, vandium, 
zinc. 
arsenic 
selenium 
lead 
thallium 
antimony 
sodium 
potassium 
mercury 

Additional Metals (Field Blanks) 

titanium, cerium, zirconium 

Total HSL lnorganics (soils) 

silver, aluminum, barium, 
beryllium, calcium, cadmium, 
cobalt, chromium, copper, iron 
manganese, vandium, zinc . 
arsenic 
selenium 
lead 
thallium 
antimony 
sodium 
potassium 
mercury 

Additional Metals (soils) 

titanium, cerium, zirconium 

Sandia Na.tiona.l Laboratorie1 Albuquerque 

Dra.ft (Revision 0) January 1989 

Method 

EPA 200.7 (ICP) 

EPA 206.2 (AA furnace) 
EPA 270.2 (AA furnace) 
EPA 239.2 (AA furnace) 
EPA 279.2 (AA furnace) 
EPA 204.2 (AA furnace) 
EPA 200.7 (flame emission) 
EPA 200.7 (flame emission) 
EPA 245.1 (cold vapor) 

EPA 200.7 (ICP) 

EPA 6010 (ICP) 

EPA 7060 (AA furnace) 
EPA 7741 (AA furnace) 
EPA 7421 (AA furnace) 
EPA 7841 (AA furnace) 
EPA 7041 (AA furnace) 
EPA 6010 (flame emission) 
EPA 6010 (flame emission) 
EPA 7471 (cold vapor) 

EPA 6010 (ICP) 

Rec.onnaissanc:e Data Report 

Appendix A, page l 
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Constituents 

EP-Tox and TCLP Metals Oeachates) 

mercury 
lead 
selenium 
silver 
arsenic 
barium 
cadmium 
chromium 

2.4.6-TNT (soil) 

2.4.6-TNT (water blank) 

EP-Tox and TCLP Pesticides/PCBs Oeachates) 

gamma-hexachlorocyclohexane (BHC) 
(Lindane), heptachlor, chlordane, 
endrin, toxaphene, methoxychlor 

EP-Tox and TCLP Herbicides (leachates) 

2,4-dichlorophenoxyacetic acid (2,4-D) 
2,4,5-trichlorophenoxypropionic acid (2,4,5-TP) (silvex) 
2,4,5-trichlorophenoxyacetic acid (2,4,5-T) 

Semivolatile TCLP comoounds 

phenol 
pyridine 
bis (2-chlorethyl) ether 
I ,4-dichlorobenzene 
2-methylphenol 
he xachlorobu tadiene 
2,4,6-trichlorophenl (2) 
2,4-dinitrotoluene 
2,3,4,6-tetrachlorphenol 
hexachlorbenzene 
pentachlorophenol (2) 

Sandia National Laboratories Albuquerque 

Draft {Revi•ion 0} January 1989 

Method 

EPA 245.1 (cold vapor) 
EPA 239.2 (AA furnace) 
EPA 270.2 (AA furnace) 
EPA 200.7 (ICP) 
EPA 206.2 (AA furnace) 
EPA 200.7 (ICP) 
EPA 200.7 (!CP) 
EPA 200.7 (ICP) 

USATHAMA LW02 

USA THAMA L WO I 

EPA 509B 

EPA 509B 

EPA, CLP, GC/MS 
(10/86 SOW) 

Reconnai•aanee Data Report 

Appendix A, page 2 

'\ .-



Uranium 

isotopic uranium (U) 
U-234 
U-235 
U-238 

total uranium 

ICP - inductively coupled plasma 
AA - atomic absorption 

Alpha spectrometry 

Fluorometry 

USATHAMA - United States Army Toxic and Hazardous Materials Agency 
GC - gas chromatography 
MS - mass spectrometry 
CLP - Contract Laboratory Program 
SOW - statement of work 

Sandia National Laboratories Albuquerque 

Draft (Revision 0) January 1989 

Reconnaiaeance Data Report 

Appendix A, page 3 



APPENDIX B 

QUALITY ASSURANCE AUDIT REPORT FOR 

OLD CENTRIFUGE SITE 

RECONNAISSANCE INVESTIGATION PLAN 

Activity Audited: 
Applicable Documents: 

Audit Team: 

Sampling Team: 

Audit Scope: 

Audit Proceedings: 

Sandia National Laboratories Albuquerque 

D ran (Revision 0) 

Soil Sampling 
CEARP CGMP 
SNLA Reconnaissance Investigation Plan 
SOPs: 1.3, Sample Control and 

Documentation 
1.5, Handling, Packing, and 
Shipping of Samples 
1.6, General Equipment 
Decontamination 
5.2, Soil Sampling with a Spade 
and Scoop 

S. I. Ramos 

D. Anderson 
S. Wilson 

On September 24, 1987, an audit was 
conducted to verify compliance to the 
SOPs cited above. 

No findings were noted; however, it is 
recommended that at the completion of 
the sampling activities, the field 
logbook data should be copied and 
archived. 

January 1989 

Reconnaiaaance Data Report 

Appendix B, page l 
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l. 

2. 

3. 

4. 

5. 

SNLA RIP Audit Checklist 

Are the amount and documentation of QC samples correct? 

Do the field logbooks contain the proper information? 
(date and name of recorder, location, depth of sample, 
grain size, color, odor, etc.) Is there a backup copy? 

Is the soil sample label completed properly? 

Are proper equipment decontamination procedures 
followed? 

Are proper chain-of -custody procedures followed? Copy 
kept for field records? 

Sandia National Laboratories Albuquerque 

Draft (Reviaion 0) January 1989 

Reconnaissance Data Report 

Appendix B, page 2 



APPENDIX C 

LABORATORY QUALITY ASSURANCE/QUALITY CONTROL DATA 

Method Blanks 

Method blanks are deionized, distilled water samples that arc processed through 
each laboratory sample preparation step. The analysis of method blanks serves to 
identify any contamination that is introduced in the laboratory. 

Method blanks were prepared with each of the four reconnaissance sample batches 
and analyzed for total HSL inorganics, metals leachatcs (TCLP and EP-Tox), 
pesticides/PCBs, herbicides, and 2,4,6-TNT. Analysis of each method blank did not 
always include all of the constituents listed in Appendix A. However, several 
method blanks were included in each batch, and analysis was performed for all of 
the constituents at least once for each batch. 

There were no detectable contaminants in any of the method blanks. The total 
number of method blanks included in the four reconnaissance sample batchees is as 
follows: 

Analyte 
Total HSL inorganics 
Metals leachates 
Pesticides/PCBs 
Herbicides 
2,4,6-TNT 
Semivolatile TCLP compounds 

Spike Samples 

Number of Method Blanks 
54 
17 
13 
8 
4 
5 

Several types of spike samples were prepared and analyzed with the reconnaissance 
samples. Spike samples are prepared by adding a known amount of contaminant(s) 
to reagent-grade water or to a soil matrix. The sample is then analyzed and the 
percent recovery calculated. The purpose of spike samples is to determine the 
recovery efficiency of specific analytes, and the effect of sample matrix on 
analyte recovery. 

EPA Contract Laboratory Program (CLP) provides guidelines for spike sample 
percent recoveries for some analytes. If the percent recovery does not fall within 
the acceptable range, the sample data from the same batch is flagged. 

The laboratory analyses of the reconnaissance samples was performed according to 
a standard commercial package, not CLP. However, in order to interpret the 
laboratory spike samples, CLP acceptable percent recoveries are used. Table C-1 
presents the results of the sample analyses that did not fall within the applicable 
CLP percent recovery ranges. The corresponding sample data in section 5 has not 
been flagged because CLP was not followed. For example, CLP requires repeat 
sample analyses for unacceptable ranges. The corresponding sample data may 
therefore be considered suspect, but not invalid. 

Sandia National Labora.loriea Albuquerque 

Draft (Revision 0) J a.nua.ry 1989 

Reconnaissanee Data R-eport 

Appendix C, page 1 



Table C-1. Spike S~les 

Corresponding s~le Lab Analysis Percent Acceptable Percent 
location ...!.X2!.. l!L Type Parameter Recovery Recovery 

Total KSL lnorganics 

SNA50 MS SNA50 MSR arsenic 65.2 75·125 
<All locations> -027 lead 46.5 75·125 

seleniun 61.0 75-125 
thall iun 48.4 75-125 
zirconiun 70.2 75-125 

SNA55 MS SNA55 MSR arsenic 60.2 75-125 
<All locations> ·041 calci1.111 618.0 75·125 
SNA66·097, manganese 289.0 75·125 
099,101,107, seleniun 50.0 75·125 
109,132,133, zirconiun 62.8 75·125 
134.135 

SNA66-091, MS SNA66 MSR arsenic 71.7 75·125 
093,095,103, ·091 manganese 0.0 75-125 
105; SNA69- lead 57.3 75·125 
120,122 titaniun 38.3 75·125 

SNA47·001, MS SNA69 MSR magnesi1111 133.0 75·125 
002,003,004, ·111 lead 145.0 75·125 
006,011,012; seleniun 38.0 75·125 
SNA69·111, thalliuw 66.2 75·125 
112,114,117 

SNA50 LCS 871 
(All locations) 743·LC1 LCSR cerhn 67.0 80-\20 

LCS 736·LC1 LCSR cer-iun 0.0 80·120 
LCS 736·LC2 LCSR cer-iun 0.0 80·120 
LCS 743·LC1 LCSR zi rconiun 1.6 80-120 
LCS 743-LC2 LCSR ceri1111 75.4 80·120 

SNA55 LCS 871 
(All locations) 736-LC1 LCSR ceriun 0.0 80-120 
SNA66-097, LCS 736·LC2 LCSR cer-iun 0.0 80-120 
099,101,107, LCS 727-LC2 LCSR lead 127.0 80-120 
109,132,133, LCS 729·LC2 LCSR ceriUI 75.2 80-120 
134.135 

SNA66·091, LCS 871 
093,095,103, LCS 746·LC3 LCSR bariun 19.9 80-120 
105; LCS 727·LC1 LCSR lead 127.0 80·120 
SNA69·120, LCS 746·LC1 LCSR lead 134.0 80·120 
122 LCS 746-LC3 LCSR lead 131.0 80·120 

LCS 727·LC2 LCSR lead 127.0 80·120 

' '' 

Sandia National Laboratoriea Albuquerque Rec:onnailaa.nc:e Data Report 

Draft (Revision 0) January 1989 Appendix C, page 2 
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Semivolatile TCLP c O!!pOI.!!Cis 

SNA66·091, HS SNA66·091 SSR 
093,095,103, MS SNA66·091 MSR 
105; SNA69· BS BS8709·327 BSR 
120,122 

SNA55 WB Blanlc(068) SSR 
CAll locations) liB Blank(346) SSR 
SNA66·101, 
109,107,135 BS BS (346) SSR 

BS BS (346) BSR 

SNA50 FS SNA50·021 SSR 
(All locations) 

I!S BS8709· 346 SSR 

Pesti cides/PCBs 

SNAS0-021; 
SNA55·041,043, 
045,047,049,050, 
051,053, 
057,059,060, 137; 
SNA66·101,107, 
109,135; SNA69· 
97,99,116, 121, 
132,133 

Sa!!!lle Type 

BS 

BS 

matrix spike 

858709· 346 BSR 

BS ( 150) BSR 

nitrcbenzene-d5 32.0 35-114 
pentachlorophenol 120.0 9-103 
1,4-dichloro-
benzene 30.0 36·97 

2-fluorobiphenyl 42.0 43-116 
2-fluorobiphenol 137.0 21-100 
phenol-d5 162.0 10-94 
nitrcbenzene-d5 124.0 35-114 
2-fluorobiphenyl 119.0 43-116 
1,4-dichloro· 
benzene 98.0 36-97 
2,4-dinitrotoluene 144.0 24-96 

2-f\uoropheno\ 103.0 21-100 
phenol-d5 101.0 10-94 
nitrcbenzene-dS 124.0 35-114 
2-fluorobiphenyl 118.0 43·116 
1,4-dichloro-
benzene 98.0 36·97 
2,4-dinitrotoluene 144.0 24-96 

endrin 127.0 56-121 

MS · 
LCS - laboratory control sarrple, prepared by spik:ing reagent grade water with USEPA CLP LCS 

solution 
BS blank spike 
\IS - water blank 
FS - field s~le 

Analysis Type 

matrix spik:e recovery MSR · 
LCSR · 
SSR 
BSR · 

laboratory control sarrple recovery 
surrogate s~le recovery 
blank spike recovery 

Sandia. National La.bon.tori-ea Albuquerque 

Draft (Revision 0) Janua.ry 1989 

Re.c.onnaiasance Da.t.a. Report 

Appendix C, page 3 
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Laboratory Reolicate Samples 

Matrix spike replicate samples were prepared by the laboratory and analyzed in 
order to provide information on the precision of the method utilized as well as the 
sample homogeneity. As noted earlier, soil samples may not be homogenous. 

The following matrix spike replicate samples had greater than 20 percent 
difference. Once replicate was prepared and analyzed for each sample batch. 

Matrix Spike Sample 

SNA50-027 and SNA50-027 Rep 
SNA55-041 and SNA55-042 Rep 
SNA66-091 and SNA66-091 Rep 

Sandia National Laboratories Albuquerque 

Draft (Revision 0) 

Parameter 

aluminum (HSL inorganic) 
calcium (HSL inorganic) 
aluminum (HSL inorganic) 
chromiUM (HSL inorganic) 
iron (HSL inorganic) 
titanium (HSL inorganic) 
vanadium CHSL inorganic) 
zinc CHSL inorganic) 

January 1989 

Percent Difference 

22.5 
22.3 
31.6 

30.2 
26.2 
25.8 
22.9 
31.7 

Reconnaissance Data Report 

Appendix C, page 4 
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ANNEX3·B 
Radiological Analysis Results-Boundary Sampling 



• 
~*****************************************************************r****** 

Sandia National Laboratories * 
Radiatior. Protection Sample Diagnostics Program [881 Laboratorf] * 

8-20-97 6:20:44 PM * 
~**********************************************************~************* 

: .a.lvzed by: ? ( ~~ /n Reviewed by: 1~0 <i/};;..t J q J : 
:***************** *****~~;*******:**************~** *~*** ********** 
_ustomer : ~.OLDEWAG~ (7575) 
:ustomer Samole kD : 023408 
~ab Sample ID 70147102 

3ample Description 
Sample Quantity 
3amole Date/Time 
AcqUire Stare ~ate/Time 
Jetector Name 
::lapsed Live/Real Time 

E.R.SITE 228 MARINELLI SOIL SAMPLE 
804.000 gram 

8-20-97 2:00:00 PM 
8-20-97 4:37:12 PM 

'-'AB02 
6000 I 6003 seconds 

Comments: 
******~********r***********************~********************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- ---------- ----------
u- 238 Not Detected 

______ i __ 
3.42E+00 

TH-234 1. 41E+OO 5.33E"01 6.80E-Ol 
RJI_-226 2.00E+OO 6.27E-01 5.60E-01 
PB-214 7.96E-01 1.-hE-01 6.46E-02 
BI-214 7.48E-01 l.38E-01 4.77E-02 

TH-232 7.94E-01 4.02E-01 1. 49E- 01 - . -228 9.80E-01 l.22E+00 L 33E- 01 
228 8.91E-Cl 1.94E-Ol 6.74E-02 

'lrl- 228 8.59E-Ol 2.55E-01 4.51E-01 
RA-224 7.78E-Ol 2.59E-01 6.73E-02 
PB- 212 8.52E-01 1.42E-01 3.98E-02 
BI-212 8.82E-01 3.15E-01 2.70E-01 
TL-208 7.91E-01 1.52E-01 6 .l3E-02 

U-235 Not Detected --------- 2.44E-01 
TH-2Cl1 Not Detected --------- 1.31E+01 
P.ll.-231 Noc Detected --------- 1.45E+00 
TH-227 Not Detected --------- 3.47E-01 

2~/n RA-223 Not Detected --------- 2. 04E- 01 ' ~ ,---( 
RN-219 J.a::s 8" :::l ..... ~T""' ~- 3 . 8 9 E- 01 A-J..-T )_.;' U-l'-_._,....._!j 

u _ 

PB-211 Not Detected --------- 8.81E-01 
TL-207 Noc Detected --------- 1.31E+01 

AM- 241 Not Detected --------- 4.90E-01 
PU- 2 39 Not Detected 4.56E+02 ·" ---------
NP-237 Noc Detected --------- 2.95E-01 
PA-233 Not Detected --------- 5.89E-02 
T'-- 'J o .:1 .::..__, Net Detected --------- 2.53E-01 



[ s urrrrnary Repc!:t] - Sample 

Nucl:..de Act.ivi::y 
Name {pCi/grarnl 

----------
l08m Not. Detected 

AG-1:!.0m Not. Detected 
3A- 1.3 3 NoL: Detected 

ID: : 70l47102 

2-sigma 
Error 

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

MDA 
(pCi/gr:.rn) 

3.90E·C2 
4.75E-C2 
5.75::0:<2 

i3E-7 Not. Detected 
CD-109 :.a:=:-:: c.::: ~-

"-

1. 74E-o:. _ r' -___.-i 
------=-:-a~~;..&----6-:-:~H:-:------ ~ 9 8 e- ~ ~ ;'.// c(L)iZ- (.. J:;,.; "_;j ~ ._. u_ 

CD-115 Not 
CE -139 Not: 
CE-141 Net: 
CE-144 Not 
C0-56 Not: 
C0-57 Not 
C0-58 Not: 
C0-60 Not: 
CR-51 Not 
cs -134 Not 
cs -137 
EU-152 Not 
EU-154 Not 
EU-155 Not 
FE-59 Not 
GD-153 Not 
HG-203 Not 
I-131 Not 
IR-192 Not 
K-40 
MN-52 Not 
l'vf>.f-54 Not 

·99 Not 
... -22 Not 
NA-24 Not 
NB-95 Not 
ND.-147 Net 
NI-57 Not 
PB-210 Not 
!W-103 Not 
RU-106 Not 
53-122 Not 
SB-124 Not 
SB-125 Not 
SN-:!.13 Not 
SR-85 Not 
TA-182 Not 
TA-133 Not 
TC-99m Not 
TL-201 Not 
XE-133 Not 
Y-88 Not 
Z~- 55 Not 
Z:i<.-95 Not 

Det:ected 
Detected 
Detected 
Detected 
Detected 
Det:ected 
Detected 
Detected 
Detected 
Detected 
2.14E-01 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
1. 69E+01 
Det.ected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Det.ecteC. 
Det.ected 
Cetected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 

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

5.16E-02 
---------
---------
---------
.................. ; ...... 
---------
---------
___ ,£ _____ 

---------
2.50E+OO 

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

---------

6.88E-C2 
2.9E-C2 
5.23E·G2 
2.47E-Ol 
9.21E-02 
3. 12E- 02 
2.98E-G2 
3.41E-02 
2.29E-01 
4.86E-02 
2.43E-02 
9.40E-02 
1.79E-Ol 
8.92E-02 
6.71E-02 
1.04£-0::!. 
3.l9E-02 
2.83E-02 
2.74E-02 
2 .13E-01 
2.59E-02 
3.37£-02 
2.30£-01 
4.02E-02 
3.43£-02 
1.63E-01 
1.96£-01 
2.30E-02 
3.57E+C1 
2.88£-02 
2.78E-C1 
4.07E-C2 
2.94E-C2 
B.lSE-02 
3.69E-02 
3.55E-02 
L 47E- 01 
4.23E-01 
3.98E-02 
1.84E-01 
l.SlE-0:. 
2.38E-C2 
1.03E-01 
5.31£-02 

.. ~ 
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* 

Sandia National Laboratories 
~adiatior. ?~~tection Sample Diagnostics Program [88: Laboratory] 

8-20-97 8:06:50 PM 

* 

~**~*********~***T**********************************~************~T****~T 

r q ~,J:L/ ~ I r .alyzed by. J /z 1 l 7 E<.eviewed by: ~.J g c::}f 9 7 r *~KT*****T***~*T~T *********J*************~*****rTTYT*T* ****~T*T***~*TT 
Cust~mer : H.OLDEWAGE (7575) 
Customer Samo::.e .:.::1 : 023471 
~ab Sample ID 70147103 

Sarnole Descriocic2 
Sampl: Quanti::_y 
Sample Date/Ti:ne 
Acquir: Start Date/Time 
Detector Narne 
Elapsed Live/~eal Time 

=:.R.SITE 228 MAR:NELLI SOI::C SAHPLE 
679.000 gram 

8-20-97 2:05:00 PM 
8-20-97 6:23:03 PM 

LJI..B02 
6000 I 6003 seconds 

Comments: 
**********T*****************************************T******************** 

Nuclide Act:.vity 2-sigma MDA 
Na:ne ( pC.:. I gram) =:rror (pCi/gr"-'-nl 

------- ---------- ---------- ----------
U-238 Not Cet:ected ------~-- 2.77E+OO 
'J;H.-2.;4--.- ... 2.87E+OO 8. 21E-'-Ol---- - 7 :-9{)-R-~ l-= 
RA-226 2.70E+OO 8.82E-01 6.65E-D1 
?B-214 a.37E-Ol 1.33E+00 7.27E-02 
BI-214 7.44E-01 2.18E-Ol 5.27E-02 

TH-232 9.44E-01 7.85E-01 1.59E-01 
0 .!\-228 9.98E-01 3.37E-01 1.68E-01 

-228 l.OOE+OO 2.59E-01 7.87E-C2 
.. - 228 E.36E-01 2.85E-01 5.33E-C1 

"-A-224 9.09E-01 3.02E-01 8.35E-02 
PB-212 9 .18E-01 1.55E-01 4.54E-C2 
3I-212 E.68E-01 5.76E-01 3.33E-J1 
TL-208 E.llE-01 l.70E-01 7.01E-J2 

IJ-235 Net Cet:cted --------- 2.722-J1 
TH- 231 Net D-::tected --------- 1.4SC> .. ~l 
PA-231 Net Det:cted --------- 1.58E-OO 
TH-227 Net C-::tected --------- 3.902-:Jl 
RA-223 Net D:tected --------- 2.27E-Cl 
RN- 219 Net Detected --------- 4.09E-01 
PB-211 Not Detected --------- 9.22E-01 
TL-207 Not Cetect.ed --------- 1.44E>Cl 

AM-241 Noc J:et:cted --------- 5.34E-C1 
PU-239 Not !:'ec:ected --------- 5.0/E.-02 
NP-237 Not !::etect:ed --------- 4.43E-Ol 
::::J\.-233 Not I::et:cted --------- 6.62E>C2 
TH-229 Not I::etected --------- 2.80E>C1 



[Summary Report] - Sample ID: : 70147103 

Nuclide 
Name 

Activity 
(pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 

~OBm Noc Dececced --------- 4.383-02 
·~·110m Not Detected --------- 5.37E-02 
3A-l33 Not Detected --------- 7.56E-02 
BE-7 8.34E-Ol 2.41E-Ol , 63"'-01 / ~~/? 
CD- 1 0 9 ------=:-:-.-s::~:~::-.,.~::;;.,::;,_ __ .:;~'-:-,:-,...:',_::-:---;~;.·:::----- 1 : ll E + 0 0 ,v~:::< ~(E.· ( <..-<:. ( "-{' 

CD-115 Not Detected --------- 7.81E-02 .;/:..~/~-
CE-139 Not Detected --------- 3.32E-02 
CE-14: Not Detected --------- 5.89E-02 
CE-144 Net Detected --------- 2.71E-01 
C0-56 Not Detected --------- 3.60E-02 
C0-57 Not Detected --------- 3.43E-02 
C0-58 Not Detected --------- 3.23E-02 
C0-60 Not Detected --------- 3.58E-02 
CR-51 Not Detected --------- 2.61E-01 
CS-134 Not Detected --------- 5.32£-02 
CS-137 2.41E-Ol 5.59E-02 2.57E-02 
EU-152 Not Detected ----·---- 1.03E-01 
EU-154 Not Detected --------- 2.01E-01 
EU-155 Not Detected --------- 1.63E-01 
FE-59 Not Detected ------~-- 7.42£-02 
GD-153 Not Detected --------- 1.20E-01 
HG-203 Not Detected --------- 3.47E-02 
I-131 Not Detected ---L----- 3.22E-02 
IR-192 Not Detected --------- 3.05E-02 
K-40 1.64E+01 2.47E+OO 2.65E-01 
MN-52 Not Detected --------- 3.31E-02 
MN-54 Not Detected --·------ 3.85E-02 

-99 Not Detected --------- 2.61E-01 
.-22 Not Detected --------- 4.31E-02 

NA-24 Not Detected --------- 4.19£-02 
NB-95 Not Detected --------- 1.85£-01 
ND-147 Not Detected --·------ 2.16E-01 
NI-57 Not Detected --------- 3.20E-02 
PB-210 Not Detec:ed --------- 4.05E+01 
RU-103 Not Detec:ed --·------ 3.15E-02 
RU-106 Net Detected --·------ 3.25E-01 
sa-122 Not Detected --------- 4.57E-02 
SB-124 Not Detected --------- 3.28E-02 
SB-125 Not Detected --------- 9.22E-02 
SN-113 Not Detected --------- 4.22E-02 
SR-85 Not Detected --------- 4.05£-02 
TA-182 Not Detected --------- 1.63E-01 
TA-183 Not Detected --------- 4.74E-01 
TC-99m Not Detected --------- 5.32E-02 
TL-201 Not Detected --------- 2.12E-01 
XE-133 Not Detected --------- 1.71E-01 
Y-88 Not Detected --------- 2.83E-02 
Z~-65 Not Detected --------- 1.14E-01 
ZR-95 Not Detected --------- 6.06E-02 



~****~******************************~**~*************r************~Y***** 
Sandia National Laboratories * 

• Radiation Protection Sample Diagnostics Program [881 La:Coratc::::-yl * 
8-25-97 6:10:45 PM * 

T~*Y**************************************************************~r***** 

.nalyzed by: i--8 f;;;.)q1 ::teviewed by :/7- ! ) z. £ /r 1 : 
~~•***********T~***'~:******************************~****************** 
C~stomer : H.OLDEWAGE (7575) 
C".lstomer Sa...-nole ID 034076 
~ab Samole ID 70149201 

Samole Descriotion 
.Sample Quanticy 
Sample Date/Time 
Acquire S~art Date/Time 
2:etector Name 
~lapsed Live/Real Time 

E.R.228 ~ARINELLI SOIL SAMPLE 
972.000 gram 

8-25-97 10:30:00 AM 
8-25-97 4:27:53 PM 

LAB02 
6000 I 6004 seconcs 

Comments: 
r**************************************r*~************************r****** 

~uclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- - - - - - - - - - - ---------- ----------
U-238 Not Detected 

; 
3.07E+00 - - - - - - ·- - -

TH-234 l.l5E+OO 4.22E-01 5.79E-01 
RA-226 1.71E+OO ~ :~~j~~~i 5.59E-01 
PB-214 7.76E-01 5.38E-02 
3I-214 7.22E-01 1.37E-01 3.95E-02 

:'H-232 8.56E-01 4.17E-01 1.32E-01 
-Z\.-228 9.96E-01 2.23E-01 1. 30E-01 

:-22 8 9.02E-01 4.02E-01 7.81E-02 
. .:1-228 l.OOE+OO 2.23E-01 4.1lE-01 
RA-224 l.OOE+OO 2.98E-01 5.71E-02 
?B-212 9.11E-01 l.SOE-01 3.62E-02 
3I-212 9.34E-01 3.18E-C1 2.62E-Ol 
TL-208 8.46E-01 1. 53E- 01 5.42E-02 

U-235 Not Detected --------- 2.26E-01 
TH-231 Not Detected --------- 1.18E+01 
?A-231 Not Detected --------- 1.33E+00 
TR-227 Not Detected --------- 3.26E-01 
RA-223 Not Detected --------- 1.84E-01 

Wa!~/1-r ::C.lll- 219 2.085 0" :: .. 8T c: 3.-!:E e: x.c-r~ 
?B-211 Not Detected --------- 7.69E-01 
":"L-207 Not Detected --------- 1.18E+01 

AM-241 Not Detected --------- 4.33E-01 ..• 
?U-239 Not Detected --------- 4.16E+02 
~P-237 Not Detected --------- 3.56E-01 
?A-233 Not Detected --------- 5.21E-02 
TH-229 Not Detected --------- 2.37E-01 



[Summary Report] - Sample ID: : 70149201 

Nuclide Activic.y 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

---------- ---------- ----------
.-108m Not Det:cted· --------- 3.62E-02 

AG-12. Om Not Detected --------- 2.85E-02 
BA-133 No c. Detecc.ed --------- 5.052-02 
3E-7 3.07E-01 1.31E-01 1.45E-O::. 

(,t;; i/;.-t('l1 CD-109 :.:2,....·co S.G:E g:. 9.:1:: ~. ~~~ ~a?fC!i -CD-115 ~ot Detected --------- 6.42E-02 
CE-139 Not Detected -------- ... 2.72E-02 
CE-141 Not Detected --------- 4.87E-02 
CE-144 Not Det.ected --------- 2.23E-01 
C0-56 Not Detected --------- 3.05E-D2 
C0-57 Not Detected --------- 2.81E-02 
C0-58 Not Detected --------- 2.83E-02 
C0-60 Not Detected --------- 3.17E-02 
CR-51 Not Detected --------- 2.08E-01 
CS-134 Not Detected -------- .. 4.36E-02 
CS-13 7 Not Detected --------- 3.12E-02 
EU-152 Not Detected --------- 8.48E-02 
EU-154 Not Detected --------- 1. 66E- 01 
EU-155 Not Detected --------- 1.38E-01 ; 1'"3-59 Not Detected --------- 6.28E-02 
GD-153 Not Detected --------- 9.92E-02 
HG-203 Not Detected --------- 2.86E-02 I I-131 Not Detected --------- 2.54E-02 
IR-192 Not Detected --------- 2.45E-02 
K-40 2.02E+Ol 2.87E+00 2.21E-01 
MN-52 Not Detected -------- ... 2.64E-02 
""''-54 Not Detected --------- 2.97E-02 

I• 9 9 Not Detecc.ed --------- 2.24E-01 
,,A- 22 Not Detected --------- 3.88E-02 
NA-24 Not Detected --------- 3.68E-02 
NB- 95 Not Detected --------- 1.57E-01 
ND-147 Not Detected --------- 1.86E-Ol 

~ (?y..(i,~ NI-57 :.:?r g: 2. 97: 02 """' :),__, c: N.:i i>Z!et:\Ct> .~ ---!l!!l 
PB- 210 Not Detected --------- 3.172+01 
!W-103 Not Detected ---------- 2.49E-02 
!{U-106 Not Detected --------- 2.58E-01 
SB-:22 Not Detected --------- 3.73E-02 
SB-124 Not Detected --------- 2.57E-02 
SB-125 Not Detected --------- 7.24E-02 
SN-113 Not Detected --~------ 3.33E-02 
SR-85 Not Detected --------- 3.16E-02 
TA-182 Not Detected --------- 1. 30E- 01 
TA-183 Not Detected --------- 3.79E-01 
TC-99rn Not Detected --------- 5.36E-02 ·" TL-201 Not Detected --------- 1.75E-Ol 
XE-133 Not Detected --------- 1.45E-01 
Y-88 Not Detected --------- 2.18E-02 
Z~-65 Not Detected --------- 9.08E-02 
ZR-95 ~ot Detected --------- 4.89E-02 



* 
* 
* 

Sandia National Laboratories 
::<.adiation Protec::ion Sample Diagnostics Program [B2: :::..aboratory] 

8-25-97 7:55:48 PM 

* 
* 
* 

~ . J * 
nalyzed by: _k,d::J1 (:11 Reviewed by: ~- f, 2 6/) * ................................... -r,**"f .................................................... ,., ...... /r .............................. .. 

Customer : H.OLDEWAGE (7575) Y 
Customer Samnle ID : 034077 
Lab Sample ID 70149202 

Samole Descriotion 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Slapsed Live/Real Time 

E.R.228 MARINELLI SOIL SAMPL~ 
1100.000 gram 
8·25-97 10:35:00 AM 
8·25-97 6:12:57 PM 

LAB02 
6000 I 6004 seconds 

Comments: 
*********~*************************************y******~~****************~ 

Nuclide 
Name 

U-238 
TH-234 
RA-226 
PB-214 
BI- 214 

TH-232 
0 A·228 

•. 228 
_ri-228 
RA-224 
PB-212 
BI-2l2 
TL-208 

U- 235 
TH-231 
PA-231 
TH-227 
RA-223 
RN-219 
PB-211 
TL-207 

Jl..M-241 
?U-239 
NP-237 
PA-233 
TH-229 

Activity 
lpCi/gram) 

Not Detected 
7.98E-01 
1.36E+OO 
6.06E-01 
5.83E·01 

7.50E-01 
7.63E·01 
7.21E-01 
6.81E-01 
7.70E-01 
6.67E-01 
7.40E-01 
6.36E-01 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

Not Detected 
Not Detected 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

; ---------
3.46E~01 
1.01E+00 
1 .'61E- 01 
l.lSE-01 

3.57E-01 
1.90E-01 
1.57E-01 
2.17E-01 
2.33E-01 
1.20E-01 
3.84E-01 
1.26E-01 

2.sc:: o: 

MDA 
(pCi/gram) 

2.73E+00 
4.88E-01 
5.10E-01 
4.86E-02 
3.84E-02 

1. 26E- 01 
1.25E-01 
7.04E-02 
4.03E-01 
4.09E-02 
3.36E-02 
2.52E-Ol 
5.26E-02 

2.05E-01 
1. 08E+Ol 
1.18E+00 
2. n=:- 01 
1.71E-01 
::.39-. .-.-
6.70E-01 
1.12=:+01 

4.00E-01 
3.84E+02 
3.23E-01 
4.61E-02 
2.21E-01 



[Su;ranary Report] - Sample ID: : 70149202 

Nuclide 
Name 

-108m 
n.G-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
cs -137 
EU-152 
EU -154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 

1-99 
_.A-22 
NA-24 
NE-95 
ND-1·n 
NI-57 
P!:-210 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TC-99m 
T~-201 
XE-133 
Y-88 
ZN- 65 
ZR- 9 5 

Acti-Ji~y 
(pCi/~!'am) 

Not Detected 
Not Detected 
Not. Detec::ed 
Not Detected 

:..::-=:s 
Not. Detected 
Not. Detected 
:Jot Detected 
Not Decected 
Not Detected 
Not Detecced 
Not: Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.31E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not :Jetected 

::.::: 3: 
Not Detected 
Not Detected 
Not Detected 
Not Decected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not. Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Net Detected 
Not Detected 

2-sigma 
Error 

:.333 ::. 

---------
; 

I ---------

3.24E+OO 

:..:1E ::. 

M!))'._ 

(pCi/gram) 

3.20E-02 
2.57E-02 
5.13E-02 
2.02E-01 
7.99E ~:. 
5.74E-02 
2.43E-02 
4.46E-02 
2.09E-01 
2.81E-02 
2.57E-02 
2.58E-02 
2.98E-02 
L88E-01 
3_79E-02 
2.82E-02 
7.76E-02 
1.47E-01 
1.30E-01 
6.07E-02 
9.23E-02 
2.61E-02 
2.30E-02 
2.20E-02 
1.81E-01 
2.35E-02 
2.80E-02 
2.07E-01 
3.52E-02 
3.64E-02 
l. 33E- 01 
l. 63E- 01 
...... ? .. - ,.. ..... 

2.89E-01 
2.33E-02 
2.35E-01 
3.44E-02 
2.41E-02 
6.60E-02 
3.01E-02 
2.78E-02 
l.23E-01 
3.56E-01 
5.86E-02 
L 63E- 01 
L33E-01 
2-05E-02 
8.56E-02 
4.64E-02 



* 
* .. 

Sandia National Laborato~ies 
Radiation Protection Samole Diagnostics Proaram [881 Laborato~vl 

8-25-97 9:40:47 PM ~ -· 

* 
* .. 

~**************r***************************************************~T**** 

- .:alyzed by: _ [l_8'!:;x;/tft Reviewed by: ? ,f/l t} §' 7 : 
****************~*~*******************************~ ****************** 
Customer : :O:.OLDEWAGE {7575) -
Customer Samole ID 034078 
Lab Sample ID 70149203 

3amole DescriPtion 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

E.R.228 MARINELLI SOIL SkV,PLE 
532.000 gram 

8-25-97 10:40:00 AM 
8-25-97 7:57:59 PM 

LAB02 
6000 I 6002 seconds 

Comments: 
******************~********************************T**************~****** 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- ---------- ----------
U-238 Net Detected ------~--- 4.1BE~oo 

TH-234 1.19E+OO 1. nE+oo 8.03£-01 
RA-226 1.75£+00 6.42E-01 6.98E-01 
PB-214 7.72E-01 l.'sOE-01 8.94E-02 
BI-214 7.35E-01 1.58£-01 5.90E-02 

TH-232 9.44E-01 5.06E-01 l.88E-01 
"ll.-228 9.15E-01 3.64£-01 1. 85E- 01 

-228 9.81E-01 2.58£-01 8.99£-02 
_.-!-228 7.86£-01 3.07£-01 6.01E-01 
RA-224 9.80£-01 3.48£-01 8.58E-02 
PB-212 9.35£-01 5.31£-01 4.73E-02 
3I-2l2 9.42£-01 4.78£-01 3.73E-Ol 
TL-208 8.40E-01 2.06£-01 8.l4E-02 

U-235 Not Detected --------- 2.98E-Ol 
TH-231 Not Detected _______ .,._ 

1.60E-01 
PA-231 Not Detected --------- 1.77E~oo 
TH-227 Not Detected --------- 4.41E-01 
RA-223 Not Detected --------- 2.50E-Ol 
RN-2l9 Not Detected --------- 4.75E-Ol 
PB-211 Not Detected --------- 1.08E-OO 
T~- 207 Not Detected --------- 1.58£~01 

Al'-1- 2 41 Not Detected --------- 5.97E-01 ,,. 
PU-239 Not Detected --------- 5.55£-02 
NP-237 Not Detected --------- 3.30E-01 
P.l\.-233 Not Detected --------- 7.45E-02 
TH-229 Not Detected --------- 3.13E-01 



[Summary Report) - Sample ID: : 70149203 

Nuclide 
Name 

108m 
-"-G-110m 
3A-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
co-sa 
C0-60 
CR-51 
cs -134 
cs -137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I -131 
IR-192 
K-40 
MN-52 
""liJ-54 

-99 
- _.,.- 22 
NA-24 
NB-95 
ND-147 
NI-57 
!='!3-210 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TC-99m 
-:'L-201 
XE-133 
Y-88 
ZN- 65 
ZR-95 

Jl..ctivi ty 
(pCi/graml 

Not Detected 
Not Detected 
Not Detected 

6.35E-01 

2-sigma 
Error 

3.20E-01 
:.?G=tGG 

MDA 
(pCi/grarnl 

4.91E-02 
6.24E-02 
3.34E-02 
2.05E-01 

Not Detected --------- 9.30E-02 
Not Detected --------- 3.60E-02 
Not Detected --------- 6.54E-02 
Not Detected --------- 2.96E-Ol 
Not Detected --------- 1.39E-01 
Not Detected --------- 3.7BE-02 
Not Detected --------- 3.BBE-02 
Not Detected --------- 3.9DE-02 
Not Detected --------- 3.01E-01 
Not Detected --------- 5.97E-02 

2.49E-01 1.08E-01 2.89E-02 
Not Detected --------- 1.14E-01 
Not Detected --------- 2.26E-Ol 
Not Detected --------- 1.79E-01 
Not Detected ------~-- 8.03E-02 
Not Detected --------- 1.31E-01 
Not Detected --------- 3.97E-02 
Not Detected ---~----- 3.85E-02 
Not Detected --------- 3.50E-02 

1.27E+01 1.99E+00 2.88E-01 
Not Detected --------- 3.61E-02 
Not Detected --------- 4.34E-02 
Not Detected --------- 3.09E-01 
Not Detected --------- 4.82E-02 
Not Detected --------- 5.65E-02 
Not Detected --------- 2.18E-01 
Not Detected --------- 2.45E-01 / 
---'!Sr:._,:,_.,;..;_ E5--B-0-2J--____.:2~. 4-: ,3-3-E~,___.,o,_,::------~:-: . ..S9'-'7HEH03-':::- Mrl Deft:z!T'£D 41" 8/X ') i' 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

4.28E+01 
3.49E-02 
3.57E-01 
5.70E-02 
3.86E-C2 
1. OSE- 01 
4.74E-02 
4.72E-02 
l.74E-01 
5.37E-01 
1.04E-01 
2.44E-01 
2.08E-01 
3.40E-02 
1.22E-01 
6.52E-02 



-

************************·*-**********************************~***~***~**T*~ 

Sandia National Laboratories 
* Radia;:ion Protection Sample Diagnostics Program [831 Labora.;:::::-yj 

8-25-97 11:25:41 PM 

Samole Description 
samPle ::•uar:tity 
Samole Date/Time 
AcqUire Start Cate/Time 
!:·etector Name 
~lapsed Live/Real Time 

Comments: 

E.R.228 MARINELLI SOIL SAMPL:::: 
496.000 gram 

8-25-97 10:50:00 -~ 
8-25-97 9:43:02 PM 

LAB02 
6000 I 6002 seconds 

T*************~******T**********************T****************TT*y******** 

Nuclide i\ctivity 2-sigma MDA 
:-<arne (pCi/g:-am) Error (pCi/grarr.) 

------- ---------- ---------- ----------
U-238 Not :Jetected _____ J ___ 4.29E+00 
TH-234 Not Detected --------- 9.90E·Ol 
RA-226 Not Detected --------- 7.69E-Ol 
PB-214 6.50E-Ol 2.'62E-01 9.13E-02 
EI- 2l4 6.89E-Ol 1. SSE-01 6.11E-02 

TH-232 Not Detected --------- 1. 94E- 01 
0 1\.-228 8.36E-Ol 2.48E-01 1.76E-01 

·- 228 9.68E-Ol 2.40E-01 8.73E-02 
_.d-228 l.03E+OO 3.52E-01 6.38E-Ol 
RA-224 8.86E-01 3.55E-Ol 9.80E-02 
PB-212 8.26E-01 1.49E-01 5.20E·02 
31-212 9.09E-01 6.30E-01 4.01E-Ol 
TL-208 7.78E-01 1.60E-01 7.48E-02 

C-235 Not Detected --------- :...22E·01 
TH-231 Not Detected --------- l.58E+01 
?A-231 Not Detected --------- 1.83E+00 
TH-227 Not Detected --------- 4.45E·01 
RA-223 Not Detected --------- 2.51E-01 
RN-219 Not Detected --------- 4.78E-01 
PB-211 Not Detected --------- 1.07E+00 
TL-207 Not Detected --------- 1.72E+01 

&'1· 241 Not Detected --------- ':.97E-01 .. ~ 
?U-239 :Jot Detected --------- 5.67ET02 
NP-237 Not Detected --------- 3.52E-01 
PA-233 Not Detected --------- 7.25E-02 
TH-229 Not Detected --------- 3.17E-01 



[Summary Report] - Sample ID: : 70149204 

~uclide Activity 2-sigma MDA 
:--lame (pCi/gram} Error (pCi/graml 

---------- ---------- ----------
·108m Net Detected --------- 5.11:!::-02 

."-G·llOm Not Detected --------- S.BOE-02 
3A·l33 Not Detected --------- 8.14E-G2 
:::::-7 Not Detected --------- 3.40E-01 

' ~-~~~J:.i:; CD-109 :.25E.GC a.zl= C- :.:9=.c: l·~f~O .~ 
:::D-115 Not: Detected --------- 9.54E-02 
::::::-139 Not Detected --------- 3.67E-02 
CE-141 Not Detected --------- 6.46E-02 
CE-144 Not Detected --------- 2.98E-Ol 
C0-56 Not Detected --------- 1.48E·Ol 
C0-57 Not Detected --------- 3.70E-02 
C0-58 Not Detected --------- 3.98E-02 
C0-60 Not Detected - - - - - - - - - 4.15E-02 
CR-51 Not Detected --------- 2.85E-01 
CS-134 Not Detected --------- 6.23E-02 
cs -13 7 1.74E·Ol 3.93E-02 3.35E-02 
SU-152 Not Detected --------- l.l2E-Ol 
EU-154 Not Detected - - - - - - - - - 2.35E-01 
:::U-155 Not Detected --------- 1. 89E-01 
::-::::-59 Not Detected ______ L __ 8.33E-02 
GD-153 Not Detected --------- 1.32E-01 
O:G-203 Not Detected - - - - - - - - - 3.98E-02 
:!:-131 Not Detected I 3.71E-02 ---------
IR-192 Not Detected --------- 3.39E-02 
K-40 1.25E+Ol 2.19E+00 3.34E.-01 
MN-52 Not Detected --------- 4.12E-02 
'vfl\1-54 Not Detected --------- 4.34E-02 

-99 Not Detected --------- 3.14E·Ol 
-~- 22 Not Detected --------- 5.00E-02 

NA-24 Not Detected --------- 6.34E-02 
~'3- 95 Not Detected - - - - - - - - - 2.23E-01 
::rc-147 Not Detected --------- 2.54E-01 
NI-57 Not Detected --------- 7.07E-02 
.?3·210 Not Detected --------- 4.56E+01 
?.'::-103 Not Detected --------- 3.54E-02 
:<:.C-106 Not Detected --------- 3.83E-01 
S5·122 Not Detected --------- 5.72E-02 
S3·124 Not Detected --------- 3.85E-02 
S3-l25 Not Detected --------- 1.09E-01 
SN-113 Not Detected --------- 4.75E-02 
S::<.-85 Not Detected --------- 4.93E-02 
?A-182 Not Detected --------- 1.74E-01 
TA-183 :«ot Detected --------- 5.44E·01 
TC-99m Not Detected --------- 1.27E-Ol 

·'" -=-~·201 Not Detected --------- 2.55E-01 
:.;.:; -13 3 Not Detected --------- 2.10E-01 
"!- 8 8 Not Detected --------- 3.19E·02 
Z)J-65 Not Detected --------- 1.18E-01 
z~-s-s Not Detected --------- 6.83E-02 



* 
* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [881 Laborat::::cyj 

8-26-97 ::10:31 AM 

* 
* 
* 

****************Y*****************************************~******Y~****** 

..nalyzed by: 12: t/::!)fr Reviewed by=-~r J /"-~/5; : 
****************~;********************************** **TY**'****~***** 
Customer : E.OLDEWAGE (7575) 
Customer Sample ID : 034080 
Lab Sample ID 70149205 

Samole DescriPtion 
Sample Quantii:y 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/~eal T~me 

E.R.228 MARINELLI SOIL SAMPLE 
591.000 gram 

8-25-97 10:55:00 AM 
8-25-97 11:27:46 PM 

LAB02 
6000 / 6003 seconds 

Comments: 
******************************************************************y****** 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- ---------- ----------
U-238 Not Detected i 3.62E+00 ---------
TH-234 1.53E+00 5.51E-01 7.26E-01 
RA-226 Not Detected --------- 6.18E-01 
PB-214 7.49E-01 1 .'·HE- 01 7.06E-02 
EI-214 6.36E-Ol 1.21E-01 5.14E-02 

TH-232 8.20E-01 4.273-01 1.49£-01 
-'l,_-228 9.33E-01 2.74E-01 1.46E-01 

:-22 8 8.33E-01 2.42E-01 8.56E-02 
lH-228 9.18E-01 2.77E-01 5.03E-01 
RJI.-224 9.11E-01 2.97E-01 7.43E-02 
PB-212 8.31E-01 l. 40E- 01 4.12E-02 
EI-212 Not Detected --------- 2.94E-01 
TL-208 7.153-01 l. 45E- 01 6.75E-02 

u- 235 Not Detected --------- 1.56E-01 
TE-231 Not Detected --------- 1.34E+01 
PA-231 Not Detected --------- 1.53E+OO 
TH-227 Not Detected --------- 3,74E-01 
RA-223 ~ot Detected --------- 2.15E-01 
RN-219 No;: Detected --------- 4.11E-Ol 
PB- 211 Not Detected --------- 9.39E-01 
TL-207 Not Detected --------- 1.39E+01 

AM-241 Not Detected --------- S.llE-01 ,,. 
PU-239 Not Detected --------- 4. 83E+02 
NP-237 Not. Detected --------- 4.12E-01 
PA-233 Not Detected --------- 6.11E-02 
T::l- 229 Not Detected --------- 2.71E-01 



[Surrunary Report) - Sample ID: : 70149205 

Nuclide Activity 2-sigma MDA 
Naine (pCi/gram) ::rror (pCi/gram) 

---------- ---------- ----------
·108m Not Detected --------- 4.16E-02 

AG-llOm Not Detected 
______ ,.. __ 

6.22E-02 
3.1\.-133 Not: Detected --------- 7.11E-02 
3E-7 7.14E-01 2.83E-01 1.89E-01 

J::.j::: t' •. /cp, CD-109 :..:::: 30 =~s:: s: :.05=188 ucr :-:r:-:-(ff'[) ' . ' -l(.rtJ I 
CD-115 Not Detected --------- 8.39E-02 
CE-139 :-lot Detected --------- 3.15E-02 
CE-141 Not Detected --------- 5.62E-02 
CE-144 Not Detected --------- 2.60E-Ol 
C0-56 Not Detected --------- 3.69E-02 
C0-57 Not Detected --------- 3.19E-02 
C0-58 Not Detected --------- 3.24E-02 
C0-60 Not Detected --------- 3.50E-02 
CR-51 Not Detected --------- 2.43E-01 
CS-134 Not Detected --------- 5.22E-02 
cs -137 4.14E-01 6.28E-02 2.00E-02 
EU-152 Not Detected --------- 9.60E-02 
EU-154 No c. Detected --------- 1.89E-01 
EU-155 No c. Detected --------- 1.59E-01 ; 
FE-59 Not Detected --------- 7.04E-02 
GD-153 Not Detected --------- 1.16E-01 
HG- 203 Not Detected ----~----- 1.97E-02 
I-131 No c. Detected --------- 3.22E-02 
IR-192 Not Detected --------- 2.82E-02 
K-40 1.44E+01 2.23E+00 2.67E-01 
MN-52 Not Detected --------- 3.35E-02 . -54 Not Detected --------- 3.72E-02 

-99 Not Detected --------- 2.74E-01 
t~A- 22 Not Detected --------- 3.84E-02 
NA-24 Not Detected --------- 5.76E-02 
NB-95 Not Detected --------- 1. 90E- 01 
ND-147 Not Detected --------- 2.10E-01 
NI-57 Not Detected --------- 6.44E-02 
PB-210 Not Detected --------- 3.79E+01 
RU-103 Not Detected --------- 3.17E-02 
RU-106 Not Detected --------- 3.05E-01 
SB-122 Not Detected --------- 4.68E-02 
SB-124 Noc Detected --------- 3.21E-02 
SB-125 Not Detected --------- 8.52E-02 
SN-113 Not Detected ___ .,. _____ 

4.03E-02 
SR-85 Not Detected --------- 3.85E-02 
TA-182 Net Detected --------- 1. SSE- 01 
TA-183 Not Detected --------- 4.69E-01 
TC-99m Not Detected --------- 1.29E-01 ,.~ 

TL-201 Not Detected --------- 2.20E-01 
XE-133 Not Detected --------- 1.80E-01 
Y-88 Not Detected --------- 2.78E-02 
ZN-65 Not Detected --------- 1.04E-01 
ZR-95 Not Detected --------- 5.81E-02 



.-

I 

************************·*-**********************************~~*rr*r~~r**** 

* 
* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [881 La~crat~ryl 

8-28-97 10:03:13 AM 

* 
* 

**********T****************************************************Trr******~ 

* 1alyzed by:;?:. J/u/>7 Reviewed by: \__)..0J;pj,;J..CJ)a; : 
* A************** *******************************~4£***4*{*r*r**~rr** 
Customer : H.OLDEWAGE (7575) 
Customer Samole ID 034080 (RECOUNT) 
Lab Sample ID 70149225 

Samole Descrioticn 
Samole Quantity 
Samole Date/Time 
AcqUire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

E.R.228 MARINELLI SOIL SAMPLE 
691.000 gram 

8-25-97 10:55:00 AM 
8-27-97 7:53:37 PM 

LAB01 
6000 I 6002 seconds 

Comments: 
*******Y*******T**********************************************r********** 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- ---------- ----------
U-238 Not Detected 

______ ,_ __ 
1.72E+OO 

TH-234 1.77E+OO 4.78E-01 5.12E-01 
RA- 22 6 1.75E+OO 8.74E-01 5.90E-01 
PB-214 7.81E-01 1.52E-01 5.45E-02 
BI-214 7.47E-Ol 2.46E-01 5.89E-02 

TH-232 8.41E-01 4.29E-01 2.38E-01 
RA-228 7.84E-01 2.42E-01 1.83E-01 

._ 228 8.33E-01 2.45E-01 9.67E-02 
--228 6.85E-01 2.50E-01 5.21E-01 

RA-224 8.70E-01 3.76E-01 l.OSE-01 
PB- 2·12 8.53E-01 2.51E-01 4.18E-02 
31-212 9.81E-01 4.58E-01 3.68E-01 
TL-208 7.76E-Ol 2.35E-01 8.04E-02 

U-235 Not Detected --------- 2.32E-01 
TH-231 Not Detected --------- 9.76E+00 
PA-231 Not Detected --------- 1.58E+00 
TH-227 Not Detected --------- 4.07E-01 
RA-223 Not Detected --------- 1.78E-01 
RN-219 Not Detected --------- 4.80E-01 
PB- 211 Not Detected --------- 1.09E+00 
TL-207 Not Detected --------- 1.73E+Ol 

AM-241 Not Detected --------- 2.14E-01 .. ~ 
PU- 239 Not Detected --------- 3.94E+02 
NP-237 Not Detected --------- 3.26E-01 
PA-233 Not Detected --------- 6.69E-02 
TH-229 Not Detected --------- 2.20E-01 



[Summary Report) - Sample ID: : 70149225 

Nuclide 
Name 

Activity 
(pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 

-108m Not Detected --------- 4.96£-02 
~-110m Not Detected --------- 7.11E-02 

3A-l33 Not Detected --------- 6.24E-02 
3E-7 7.05£-01 2.78£-01 2.45E-Ol 
3I-207 Not Detected --------- 3.58E-02 u r );J 
CD- 10 9 ----....;:;;....,...;. :;..';.;_ :;;~s;.~c;---r:;.._ .,...._ r:;.." 4-1 :e-::rs ::------a . 16 E- 0 l rJ,•T "'..:: _1~ - y /u h 7 
CD-115 Not Detected --------- 1.57£-01 
CE-139 Not Detected --------- 2.85E-02 · 
CE-141 Not Detected --------- 5.32£-02 
CE-144 Not Detected --------- 2.07£-01 
C0-56 Not Detected --------- 3.88£-02 
C0-57 Not Detected --------- 2.71£-02 
C0-58 Not Detected --------- 3.85E-02 
C0-60 Not Detected --------- 4.13E-02 
CR-51 Not Detected --------- 2.73E-01 
CS-134 Not Detected --------- 5.23E-02 
CS-137 3.98E-01 8.91£-02 3.24£-02 
EU-152 Not Detected --------- 8.14£-02 
EU-154 Not Detected --------- 2.28E-01 
EU-155 Not Detected ------r-- 1.26E-01 
rE-59 Not Detected --------- 9.12E-02 
GD-153 Not Detected --------- 8.87E-02 
HG-203 Not Detected ---r----- 3.68E-02 
I-131 Not Detected --------- 4.05E-02 
IR-192 Not Detected --------- 3.07E-02 
K-40 1.37E+01 2.24E+OO 3.75£-01 
MN-52 Not Detected --------- 5.29E-02 
~-54 Not Detected --------- 4.22E-02 

-99 Not Detected --------- 5.17£-01 
~A-22 Not Detected --------- 5.22E-02 
NA-24 Not Detected --------- 5.83E-01 
NB-95 Not Detected --------- 2.67E-01 
ND~147 Not Detected --------- 2.81E-01 
NI-57 Not Detected --------- 1.83E-01 
PB-210 Not Detected --------- 8.69E+OO 
RU-103 Not Detected --------- 3.52£-02 
RU-106 Not Detected --------- 3.24£-01 
SB-122 Not Detected --------- 8.38E-02 
SB-124 Not Detected --------- 3.58E-02 
SB-125 Not Detected --------- 1.08£-01 
SN-113 Not Detected ---"----- 4.37£-02 
SR-85 Not Detected --------- 4.49£-02 
TA-182 Not Detected --------- 1.93E-01 
TA-183 Not Detected --------- 2.51E-01 
TC-99m Not Detected --------- 1.96E+01 
TL-201 Not Detected --------- 2.11E-01 
XE-133 Not Detected --------- 2.23£-01 
Y-88 Not Detected --------- 3.18E-02 
ZN-65 Not Detected --------- 1.30E-01 
ZR-95 Not Detected --------- 6.53£-02 



' ' ******~*T*****r**********************************************~******T**** 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [881 ~abcratory] 

8-26-97 2:55:30 AM 
~ ** ** ** .. * ****** * **~*:* * * ** */; ** * "* ** *** .. *********** *9***** ** * * .. "*;* .... *.* ...... * .. : 

· -'1alyzed by: c -tr! Reviewed by: J 2 •/i7 * 
***************** ~~1*"**************************~~*"***********""* 
Custome~ : ~.OLDEWAGE (7575) ~ 
Custome~ Samcle ID : 034081 
~ab Sample ID 70149206 

Sample Description 
Sample Quantity 
Sarnole Date/Time 
AcqUire Start Date/Time 
Detector Name 
Slapsed Live/Real Time 

E.R.228 Mk~INELLI SOIL SAMPLE 
781.000 gram 

8-25-97 10:56:00 AM 
8-26-97 1:12:43 AM 

LAE02 
6000 I 6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- ------,---- ----------
u- 23 8 Not Detected --------- 3.24E+00 
TH-234 9.97E-01 4.16E-01 6.31E-01 
RA-226 1. 35E+OO 6 .;39E- 01 5.79E-01 
PB-214 6.93E-Ol 2.163-01 6.39E-02 
BI-214 6.57E-01 1. 20E- 01 4.65E-02 

T:-I-232 7.24E-01 3.49E-01 1.37E-01 
'\-228 6.25E-01 2.11E-01 l. 36E-01 

-228 7.27E-01 2.02E-01 8.27E-02 
di-228 6.62E-01 2.63E-01 4.5J.E-Ol 
R.,;;- 224 6.56E-01 2.09E-01 8.07E-02 
PB-212 7.19E-01 l.22E-01 3.84E-02 
BI-212 6.01£-01 2.98E-01 2.87E-01 
TL-208 6.89E-01 l. 81E- 01 6.73E-02 

U-235 Not Detected --------- 2.34E-01 
TH-231 Not Detected --------- 1.25E+01 
PA-231 Not Detected --------- 1.40E+00 
TH-227 Not Detected --------- 3.29E-01 
RA-223 Not Detected --------- l.99E-Ol 

I¥~~)~ kr!' RN-219 3 ~ l ..... o: - .. :E o· ::..o:E Ol )Jtf ~@ 
PB-211 Not Detected --------- 8.34E-01 
TL-207 Not :letected --------- 1.30E+01 

AM-241 Not Detected --------- 4.70E-01 ,.~ 

PU-239 Not Detected --------- 4.30E+02 
NP-237 Not Detected --------- 3.80E-01 
PA-233 Not Detected --------- 5.72E-02 
TH-229 Not Det:ected --------- 2.50E-01 



[Surmnary Report] - Sample ID: : 70149206 

Nuclide Activity 2-sigma MDA 
Name ( pC i I ~-ram) Error (pCi/grarnl 

---------- ~--------- ----------
. -108m Not Det~cted --------- 3.45E-02 

AG-2.10rn Not Detected --------- 5.78E-02 
3]1_-:.33 Not Det~cted --------- 6.53E-02 
3E-7 3.44E-01 2.60E-01 1.47E-01 • I-
CD-109 , .::~:30 7.3:::: 3: 9.:9~ ~- ~~r: f;-t_"!rl~ (.;;::; --r{J-r "-7 

"- , I '-- ....- I J 

CD-115 Not Detected --------- 7.67E-02 
CE-139 Not Detected --------- 2.85E-02 
CE-141 Not Detected --------- 5.12E-02 
CE-144 Not Detected --------- 2.38E-Ol 
C0-56 Not Detected --------- 9.52E-02 
C0-57 Not Detected --------- 2.95E-02 
C0-58 Not Detected --------- 2.90E-02 
C0-60 Not Detected --------- 3.17E-02 
CR-51 Not Detected --------- 2.31E-01 
CS-134 Not Der:ected --------- 4.85E-02 
CS-137 3.86E-01 7.49E-02 2.20E-02 
EU-152 Not Detected --------- 8.88E-02 
EU-154 Not Detected --------- 1.59E-Ol 
EU-155 Not Detected ------;--- 1.44E-01 
FE-59 Not Der:ecr:ed - - - - - - - - - 6.48E-02 
GD-153 Not Der:ected - - - - - - - - - 1.05E-01 
HG-203 Not Detected - - -,- - - - - - 3.04E-02 
I-131 Not Detected --------- 3.08E-02 
IR-192 Not Detected - - - - - - - - - 2.73E-02 
K-40 1. 51E+01 2.27E+OO 2.06E-Dl 
MN- 52 Not Detected --------- 2.88E-02 ..... -54 Not Detected --------- 3.27E-02 ,_ 99 Not Detected --------- 2.52E-01 
,;A- 22 Not Detected --------- 3.68E-02 
NP•--24 Not Detected --------- 5.78E-02 
NB-95 Not Detected --------- 1. 69E-01 
ND-147 Not Detected --------- 1.99E-01 
NI-57 Not Detected --------- 3.26E-02 
PB-210 Not Der:ected --------- 3.40E+01 
RU-103 Not Detected --------- 2.83E-02 
RU-106 Not Detected --------- 2.71E-01 
SB-122 Not Detected --------- 4.34E-02 
SB-124 Not Detected --------- 2.92E-02 
SB-125 Not Detected --------- 8.18E-02 
SN -113 Not Detected __ _. ______ 

3.63E-02 
SR- 85 Not Detected --------- 3.53E-02 
TA-182 Not Detected --------- 1.41E-01 
TA-183 Not Detected --------- 4.33E-01 
TC- 99m Not Detected --------- 1.44E-01 ,,.. 
TL-201 Not Detected --------- 1.98E-01 
XE-133 Not Decected --------- 1.71E-01 
Y-88 Not Der:ected --------- 2.65E-02 ZN-65 Not Decected --------- 9.64E-02 ZR-95 Not Detected --------- 5.4J..E-02 



-

-

Sandia National Laboratories .. .. .. Radiation Protection Sample Diagnostics Proqra111 [881 Labcra::.o:::-yi 
8-26-97 4:40:29 ~~ 

*************************************************************~*********** . ~-~· 9=/ ~ _,alyzed by: ;'\ , tf) Reviewed by: f .? 6 f) ~ ,.,. .......................... ' .. j:;p .................................................... ,.., .... .,.. .. ........ .,t .... l ........ .,"* 
Customer : H.OLDEWAGE (7575) 
Castomer Samole ID : 034082 
Lab Sample ID 70149207 

Sample Desc:::-iption 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

E.R.228 MARINELLI SOIL SAMPLE 
798.000 gram 

8-25-97 ll:45:00 AM 
8-26-97 2:57:41 AM 

LAB02 
6000 I 6003 seconds 

Comments: 
**************~*~*************T****************************************** 

Nuclide ll.ctivity 2-sigma MilA 
Name (pCi/gram) Error (pCi/gram) 
-~----- ---------- ---------- ----------
U-238 Not Detected _____ j_ ___ 3.25E+00 
TH-234 7.48E-01 3.51E-01 5.74E-01 
RA-226 1.62E+00 7.45E-01 5.39E-01 
PB-214 7.08E-01 1~33E-01 6.31E-02 
BI-214 6.12E-01 7.00E-01 4.60E-02 

TH-232 8.18E-01 4.l6E·Ol 1.45E-01 
~l:;.-228 S.OOE-01 2.53E-01 l. 32E-Ol 

·228 Not Detected --------- 7.72E-02 
.d-228 4.64E-Ol 4.37E-01 4.65E-Ol 
RA- 224 8.26E-Ol 2.85E-01 5.05E-02 
PB-212 7.36E-Ol 1. 27E- 01 3.S2E-02 
BI-212 Not :Jetected --------- 2.99E-Ol 
TL-208 Not Detected --------- 5.82E-02 

U-2~5 Not Detected --------- 2.36E-Ol 
TH-231 Not Detected --------- 1.22E+01 
P.Z\.·231 Not Detected --------- 1.38E+OO 
TR-227 Not Detected --------- 3.31E-01 
RA·223 Not Detected --------- 1. SSE- 01 
RN-219 Not Detected --------- 3.64E-01 
PB-211 Not Detected --------- 8.29E-01 
':'L-207 Not Detected --------- 1.29E+Ol 

AM-241 Not Detected --------- 4 .41E-Ol .. ~ 
PU-239 Not Detected --------- 4.32E+02 
NP-237 Not Detected --------- 3.75E-01 
PA-233 Not Detected --------- 5.69E-02 
TH-229 Not Detected --------- 2.44E-01 



[Summary Report] - Sample ID: : 70149207 

Nuclide 
Na..'Tle 

. - 10 Bm 
AG-llOm 
311.-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
cs -134 
cs -137 
EU-l52 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
!1N-52 
-~-54 

1-99 
'"A- 22 
NA-24 
NB-95 
ND-147 
NI-57 
!?B-210 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN -113 
SR-85 
T.Z\-182 
T.Z\-183 
TC- 99m 
TL-201 
XE-133 
Y-88 
ZN-65 
Z:ct.-95 

Activity 
(pCi/gram) 

Nor Detected 
Not Detected 
Net Detected 

3.24E-01 
::..17E;QQ 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Net Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

l.43E-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Nee: Detected 
Not Detected 
Not Detected 
Not Detected 

1. 64E+Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

c%. 91E 02 
Not Detected 
Not Detected 
Not: Detected 
Not Detected 
Not Detected 
Net Detected 
Net Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not: Detected 
Net Detected 

2-sigma 
Error 

1.54E-01 
5.325 o: 

3.44E-02 

------;---

- - -,- - - -- -

2 .43E+00 

S.JJE 82 

__ .,J _____ _ 

MDA 
lpCi/graml 

3.832-02 
4.l1E-02 
6.44E-02 
l.SSE-01 
,.., "? ....... 
_,.. '-'- ~ G 

7.71E-02 
2.92E-02 
5.16E-02 
2.40E-Ol 
3.24E-02 
3.00E·02 
3.08E·D2 
3.34E-02 
2.29E-01 
4.78E-02 
2.09E-02 
9.04E-02 
1.77E-01 
1.45E-01 
6.82E-02 
l.OJE-01 
3.00E-02 
2.88E-02 
2.64E-02 
2.16E-01 
2.85E-02 
3.27E-02 
2.67E-01 
3.98E-02 
6.21E-02 
1.72E-01 
1.97E-01 
..... 4 .... ...., .......... 

3.38E+01 
2.89E-02 
2.67E-01 
4.24E-02 
2.94E-02 
7.70E-02 
3.65E-02 
3.56E-02 
1.40E-01 
4.12E-01 
1.63E-01 
2.01E-Dl 
1.69E-01 
2. 72E-02 
9.52E-02 
5.41E-02 



************************************************************************* 
* 
* 
* 

Sandia National Laboratories 
~adiation Protection Sample Diagnostics Program [881 Laboratory] 

8-26-97 9:22:11 AM 

* 
* 
* 

************************************************************************* 

~ . .nalyzed by: k~bt.·l!(r Reviewed by:~ i/z '/J) : 
***********TT****r~~~*~******************************~******~*****~*** 
Customer , : H.OLDEWAGE (7575) ~ 
Customer Samole ID : 034083 
Lab Sample ID 70149208 

Samole Descriotion 
Sample Quantity 
Sample Date/Time 
Acauire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

E.R.228 MARINELLI SOIL SAMPLE 
674.000 gram 

8-25-97 11:47:00 k~ 
8-26-97 7:33:03 AM 

LAB02 
6000 I 6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- - - - - - -;- - - - ----------
U-238 Not Detected --------- 3.63E+00 
TH-234 1.31E+00 5.48E-01 7.31E-01 
RA-226 1.57E+00 9.t74E-01 6.58E-01 
PB-214 8.44E-01 1.44E-01 7.06E-02 
BI-214 7.24E-01 5.15E-01 5.48E-02 

TH-232 7.97E-01 3.87E-01 l. SSE- 01 
'- 228 8.35E-01 3.00E-01 l.SSE-01 
.-228 8.18E-01 1. 98E- 01 8.80E-02 

TH-228 9.21E-01 4.32E-01 5.53E-01 
RA- 224 7.70E-01 2.57E-01 8.09E-02 
PB-212 8.3SE-01 1. 36E- 01 4.10E-02 
BI-212 1.06E+OO 5.52E-01 3.22E-01 
TL-208 6.98E-01 1.52E-01 7.56E-02 

U-235 Not Detected --------- 2.66E-01 
TH- 231 Not Detected --------- 1. 38E+01 
PA-231 Not Detected --------- 1.58E+00 
TH-227 Not Detected --------- 3.79E-01 
RA- 223 Not Detected --------- 2.26E-01 
RN-219 Not Detected --------- 4.23E-01 
PB-211 Not Detected --------- 9.64E-01 
TL-207 Not Detected --------- 1.49E+01 

AM-241 Not Detected --------- 5.34E-01 ,,.. 
PU- 239 Not Detected --------- 4.88E+02 I 

NP- 237 l..SOE Ol 2..72E 0. 3.05E 01 •..::i i:>CTtl..'rcJ:l (.;;q r, r::xvt'A 
PA- 233 Not Detected --------- 6.67E-02 
TH-229 Not Detected --------- 2.80E-01 



[Summary Report] - Sample ID: : 70149208 

Nuclide Activity 2-sigrna MDA 
Name (pCi/gram) Error (pCi/gram) 

---------- ---------- ----------
.-108m Not Detected --------- 4.36E-02 

AG-11Dm Not Detected --------- 6.77E-D2 
BA-133 Not Detected --------- 7.55E-02 
BE-7 4.35E-01 2.93E-01 1.87E-01 
CD-109 Not Detected --------- 1.03E+D0 
CD-115 Not Detected --------- 9.34E-02 
CE-139 Not Detected --------- 3.23E-02 
CE-141 Not Det-ected --------- 5.82E-02 
CE-144 Not Detected --------- 2.69E-01 
C0-56 Not Detected --------- 1.10E-01 
C0-57 Not Detected --------- 3.29E-02 
C0-58 Not Detected --------- 3.37E-02 
C0-60 Not Detected --------- 3.75E-02 
CR·51 Not Detected --------- 2.61E-01 
cs -134 Not Detected --------- 5.40E-02 
CS-137 4. 71E- 01 1.98E-01 2.50E-02 
EU-152 Not Detected --------- 9.92E-02 
EU-154 Not Detected --------- 2.00E-01 
EU-155 Not Detected --------- 1.64E-01 ' FE-59 Not Detected --------- 7.64E-02 
GD-153 Not Detected --------- 1.13E-01 
HG-203 Not Detected ---r----- 3.48E-02 
I-131 Not Detected --------- 3.35E-02 
IR-192 Not Detected --------- 3.09E-02 
K-40 1.66E+01 4.58E+00 2.66E-01 
MN-52 Not Detected --------- 3.23E-02 
"'if-54 Not Detected --------- 2.20E-02 

-99 Not Detected --------- 3.00E-01 
l~A-22 Not Detected --------- 4.49E-02 
NA-24 Not Detected --------- 8.03E-02 
NB-95 Not Detected --------- 2.04E-01 
ND-147 Not Detected --------- 2.33E-01 

Bbr.b1 4; NI-57 ::.86B e: :::.BBE 82 3.'ii5B 82 1'1.01 T:cif{'l f} 
PB-210 Not Detected --------- 4.04E+01 
RU-103 Not iJetected --------- 3.27E-02 
RU-106 Not :Jetected --------- 3.21E-01 
SB-122 Not :Jetected --------- 5.37E-02 
SB-124 Not :Jetected --------- 3.29E-02 
SB-125 Not Detected --------- 9.49E-02 
SN-113 Not Detected ---·------ 4.25E-02 
SR-85 Not Detected --------- 4.12E-02 
TA-182 Not Detected --------- l.62E-Ol 
TA-183 Not Detected --------- 5.08E-01 
TC-99m Not Detected --------- 3.11E-01 .. ~ 
TL-201 Not Detected --------- 2.40E-Ol 
XE-133 Not Detected --------- 2.02E-01 
Y-88 Not Detected --------- 2.97E-02 ZN-65 Not Detected --------- 1.14E- 01 
ZR-95 Not Detected --------- 6.05E-02 



**~****************************************************T~*********~****** 

* 
* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [881 Labora~o~J 

8-26-97 11:08:10 AM 

* 

* 
-;- ...... -.:- * ** **** ** *****.**** * *** ** * * *** *** ***"*'"*** *"'*'**** * *** **"*' * * * * * * "* * ."ll'"ir"'ll: * * * * * ~ 
· .-'-'lalyzed by: .. vh),rt 2eviewed by: ~ J )z b/'7 : 
~*************** **************************YT*******~*********~******** 
Cus~omer : H.OLDEWAGE (7575) 
Cus~omer Samole ID 034084 
Lab Sample ID 70149209 

Samole Descriotion 
Sample Quantity 
Sarnule Date/Time 
AcqUire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

3.R.228 ~ARIN3LLI SOIL SAMPLE 
641.000 gram 

8-25-97 11:50:00 AM 
8-26-97 9:24:52 AM 

LAB02 
6000 / 6003 seconds 

Ccmrner.ts: 
*~T********************************************************************** 

N~clide Activit:y 2-sigma MDA 
:1ame (pCi/gram) Error (pCi/gram) 

------- ---------- _____ .; ____ -----·----
u- 23 8 Not Detected --------- 2.70E+00 
T!:i-234 2.273+00 6.96E-01 7.66E-01 
R.~-226 2.50£+00 7!76E-01 6.44E-Ol 
PB-214 8.34E-01 1. 63E-Ol 7.55E-02 
BI-214 7.60E-01 2.17E-Ol 5.46E-02 

TE-232 9.39E-Ol 4.65E-01 1.71E-01 
,_ 228 9.86E-01 2.73E-01 1. 53E- 01 
..:-228 9.68E-01 2.22E-01 8.37E-02 

TE-228 8.26E-01 2.85E-01 5.21E-01 
R.~- 224 9.55E-Ol 2.97E-01 7.58E-02 
P3-212 8.54E-01 l.SSE-01 4.43E-02 
B::-212 9.90E-01 4.91E-01 3.16E-Ol 
TL-208 7 .48E- 01 2.38E-01 7.40E-02 

U-235 Not Detected --------- 2.71E-01 
TE-231 Not Detected --------- 1.45E+01 
PA· 231 Not Detected --------- 1.60E+OO 
TE-227 Not Detected --------- 3.93E-01 
RP.-223 Not Detected --------- 2.39E-01 
lti'I- 219 Not Detected --------- 4.21E-01 
P3- 211 Not Detected --------- 9.52E-01 
T::C-207 Not Detected --------- 1.46E+01 

Jl_,_'\1- 2 4 1 Not Detected --------- 5.34E-01 
?C-239 Not Detected --------- 5.05E+02 
NP-237 Not Detected --------- 4.54E-01 
!?.ll •. 2 3 3 Not Detected --------- 6.56E-02 
TE-229 Not Detected --------- 2.88E-01 



[ s l4"'l11T\a ry Report] - Sample ID: : 7Ql49209 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Er!:or (pCi/gram) 

---------- ---------- ----------
-108m Not Detected --------- 4.54E-02 

AG-110m Not Detected --------- 5.11E-02 
3A-133 Not Detected --------- 7.57E-02 
BE-7 3.69E-01 l.73E-Ol 1.84E-01 

~ n:?i(t/1 CD-109 :.27E.OO .- A,....__, ~- :...:::::.oc NUf DCT~Y ....... - :J ..... () 

CD-115 Not Detected --------- 1.01E-01 
CE-139 Not Detected --------- 3.36E-02 
CE-141 Not Detected --------- 5.89E-02 
CE-144 Not Detected --------- 2.77E-01 
C0-56 Not Detected --------- 1.16E-01 
C0-57 Not Detected --------- 3.39E-02 
C0-58 Not Detected --------- 3.41E-02 
C0-60 Not Detected --------- 4.03E-02 
CR-51 Not Detected --------- 2.68E-01 
CS-134 Not Detected --------- 5.56E-02 
cs -137 1.87E-01 4.32E-02 2.57E-02 
EU-152 Not Detected --------- 1.02E-01 
EU-154 Not Detected --------- 2.08E-01 
EU-155 Not Detected ------,--- 1.67E-01 
FE-59 Not Detected --------- 7.59E-02 
GD-153 Not Detected --------- 1.24E-01 
HG-203 Not Detected ---r----- 3.56E-02 
I-131 Not Detected --------- 3.46E-02 
IR-192 Not Detected --------- 3.13E-02 
K-40 1.58E+01 2.50E+00 2.61E-01 
MN-52 Not Detected --------- 3.53E-02 
"""l-54 Not Detected --------- 3.74E-02 

-99 Not Detected --------- 3.31E-01 
.-A- 22 Not Detected --------- 4.33E-02 
NA-24 Not Detected --------- 9.32E-02 
NB-95 Not Detected --------- 2.15E-Ol 
ND-147 Not Detected --------- 2.23E-Ol 
NI-57 Not Det:ecte(i ------ 8.04E-02 
PB-210 Not Detected --------- 4.02E+01 
RU-103 Not iJetected --------- 3.30E-02 
RU-106 Not Detected --------- 3.30E-01 
SB-122 Not Detected --------- 5.56E-02 
SB-124 Not Detected --------- 3.29E-02 
SB-125 Not Detected --------- 9.03E-02 
SN-113 Not Detected - - - ·- - - - - - 4.24E-02 
SR-85 Not Detected --------- 4.18E-02 
TA-182 Not Detected --------- 1.66E-01 
TA-183 Not Detected --------- 5.14E-01 
TC-99m Not Detected --------- 3.94E-01 .~ 

TL-201 Not Detected --------- 2.52E-01. 
XE-133 Not Detected --------- 2.15E-01 
Y-88 Not Detected --------- 2.96E-02 
ZN- 65 Not Detected --------- 1.14E-01 
ZR-95 Not Detected --------- 6.57E-02 



*****·******************************************************************** 
Sandia National Laboratories 

Kadiation Protection Sample Diagnostics Program [881 Labora~8ry] 
8-26-97 12:53:55 PM 

* 
* 

~~****************jJ***************************************~**. *. ~~******** 

..r.alyzed by: ;f<'f[ ,q/;:;t(fr!{ Reviewed by: ~ !/2 •/' : 
:*****************~**********************************~**************** 
_·...:s~omer : H.OLDEWAGE (7575) j/ 
:~scorner Samole ID 034085 
~ab Sample ID 70149210 

3amole Descriotion 
3ample Quantity 
3amole Date/Time 
Acqliire Start Date/Time 
:etector Name 
~lapsed Live/Real Time 

E.R.228 MARINELLI SOIL SAMPLE 
800.000 gram 

8-25-97 11:52:00 AM 
8-26-97 11:10:27 AM 

LAB02 
6000 I 6003 seconds 

Comments: 
***************************************************************~********* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- ------,--- ----------
U-23 8 Not Detected --------- 3.35E+00 
TH-234 1.25E+00 8.89E-01 6.28E-01 
RA-226 1.76E+OO 5.;;;'6E-01 5.29E-01 
PB-214 7.60E-01 1.31E-01 6.33E-02 
BI-214 7.23E-01 4.56E-01 4.52E-02 

TH-232 7.35E-01 3.61E-01 1.47E-01 
'\-228 7.84E-01 1. 89E-01 1.40E-01 

-228 8.59E-01 2.21E-01 8.21E-02 
"H-228 7.11E-01 2.83E-01 4.97E-01 
RA-224 8.65E-01 2.72E-01 6.50E-02 
?B-212 8.35E-01 1.45E-01 4.02E-02 
3I-212 8.49E-01 3.45E-01 3.13E-01 
TL-208 7.44E-01 1. 46E- 01 6.40E-02 

U-235 Not Detected --------- 2.45E-01 
TH-231 Not Detected --------- 1.30E+01 
?A- 231 Not Detected --------- 1. 47E+00 
TH-227 Not Detected --------- 3.51E-01 
RA-223 Not Detected --------- 2.11E-01 
RN- 219 Not Detected ---·------ 3.82E-01 
PB- 211 Not Detected --------- 8.67E-01 
TL-207 Not Detected --------- 1.30E+01 

_::._1\1- 2 41 Not Detected --------- 4.84E-01 "'" ?U-239 Not Detected --------- 4.53E+02 
NP-237 Not Detected --------- 2.56E-01 
?A-233 Not Detected --------- 5.93E-02 
TH-229 Not Detected --------- 2.60E-01 



[Summary Report) - Sample ID: : 70149210 

Nuclide Accivity 2-sigrna MDA 
N"ame (pCi/gram) Error (pCi/gram) 

---------- ---------- ----------
-108m Not Detected --------- 4_04E-02 

AG-llOm Not Detected --------- 5-93E-02 
BA-133 Not Detected --------- 6_57E-C2 
EE-7 7_00E-01 2-21E-01 L 67E- Cl +tf. I CD-109 L:-iiJ•OO :.:BE Oi 8.67= ~- !Ia -::c~'rt!: :::?> 1 !: 1--:;.c/~;7] v• 
CD-115 Not Detected --------- 8_73E-C2 
CE-139 Not Detected --------- 2-93E-02 
CE-141 Not Detected --------- 5.39E-02 
CE-144 Not Detected --------- 2.47E-01 
C0-56 Not Detected --------- 3_SQE-02 
C0-57 Not Detected --------- 3-13E-02 
C0-58 Not Det:ected --------- 2_97E-02 
C0-60 Not Detected --------- 3_48E-02 
CR-51 Not Detected --------- 2-42E-01 
CS-134 Not Detected --------- 4-92E-02 
cs -137 Not Det:ected --------- 2-lSE-02 
EU-152 Not Detected --------- 9 -43E-02 
EU-154 Not Detected --------- L 87E-01 
EU-155 Not Detected ------,'--- L54E-Ol 
FE-59 Not Detected ------~-- 7_01E-02 
GD-153 Not Detected --------- l_09E-Ol 
HG-203 Not Detected ---r----- 3-22E-02 
I-131 Not Detected --------- 3_15E-02 
IR-192 Not Detected --------- 2-83E-02 
K-40 l_78E+01 2.67E+00 2-41E-01 
MN-52 Not Detected --------- 3-17E-02 -,_54 Not Detected --------- 3-40E-02 

-99 Not Detected --------- 2-91E-01 
l~A- 22 Not Detected --------- 3_82E-02 
NA-24 Not Detected --------- 9_23E-02 
NB-95 Not Detected --------- L94E-01 
ND-147 Not Detected --------- 2-15E-Ol 
NI-57 €;.§1];; o: 1.30E 0"' :_95E cz }/')~ i:e,?_r;:: ;) [!:;;r;/0" % z 
PB-210 Not Detect:ed --------- 3_51E+01 
RU-103 Not Detect:ed -------- ... 2-93E-02 
RU-106 Not Detected --------- 2.83E-Ol 
SB-122 Not Det:ected --------- ·L89E-02 
SB-124 Not Detected --------- 3_0QE-02 
SB-125 Not Detected --------- 8_14E-02 
SN-113 Not Detected --------- 3.82E-02 
SR-85 Not Detected --------- 3.64E-02 
TA-182 Not Detected --------- 1.48E-01 
TA-183 Not Detected --------- 4.77E-Ol 
TC-99rn Not Detected --------- 4.35E-01 .. ~ 
TL-201 Not Detected --------- 2.25E-Ol 
XE-133 Not Detected --------- l.97E-01 
Y-88 Not Detected --------- 2.37E-02 ZN-65 Not Detected --------- :_Q3E-Ol 
ZR-95 Not Detected --------- 5.64E-02 



-

' 
' ****************************~*****************************************~** 

* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [88l ~aboratory] * 
~ 8-26-97 3:39:35 PM * 
y*+********************************************************************** 

~ --'1alyzed by: o/£-fj%/fr Reviewed by: ·?: z/~ tf? : 
******************* *~** ***************************** **•***~********•** 
:ustomer : H.OLDEWAGE (7575) 
Customer Samole ID 034090 
~ab s~~ple :b 70149215 

Sample Descr~ption 
Sample Quantity 
Samole Date/Time 
AcqUire Start Date/Time 
Detector Na.rne 
Elapsed Li~e/Real Time 

E.R.228 MARINELLI SOIL SP~PLE 
575.000 gram 

8-25-97 11:20:00 AM 
8-26-97 1:56:16 PM 

LAB03 
6000 I 6002 seconds 

Comments: 
**********~************************************************************** 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- ---------- ----------
U-238 Not Detected 

i --------- 1.55£+00 
TH-234 9.39£-01 3.85£-01 4.65E-01 
RA-226 1.75£+00 7.~1E-01 6.22£-01 
PB-214 7.09£-01 1. 50E- 01 6.43£-02 
BI-214 6.45E-Ol 1.54E-Ol 6.19£-02 

TH-232 8.29E-01 4.31E-01 1. 96E- 01 
-228 6.51E-01 2.58£-01 1.96E-01 
-228 7.98E-01 3.86E-01 1.09E-Ol 

'l'H- 228 7.14E-01 4.27E-01 5.33£-01 
RA-224 9.30£-01 3.20E-01 1. 06E- 01 
PB-212 8.50E-01 1. 57E- 01 4.81E-02 
BI-2l2 1.10E+OO 6.57E-01 4.50E-01 
TL-208 8.45E-01 1.95£-01 8.99£-02 

U-235 Not Detected --------- 2.12E-Ol 
TH-231 Not Detected --------- 8.68£+00 
PA-231 Not Detected --------- 1.62E+00 
TH-227 Not Detected --------- 4.37£-01 
RA-223 Not Detected --------- 1.51E-01 
RN-219 Not Detected ---~----- 5.29£-01 
PB-211 Not Detected --------- 1.17£+00 
TL-207 Not Detected --------- 1.66E+01 

AM- 241 Not Detected --------- 1.84£-01 .~ 

PU-239 Not Detected --------- 4.04£+02 
NP-237 -. U.-.L " - :.75E o· 2.2SE 01 Nr:f DO EL"l-ftll u i-/9-~ /ti/ vl: z 
PA-233 Not Detected --------- 7.47£-02 
TH-229 Not Detected --------- 2.09£-01 



[Summary Report] - Sample ID: : 70149215 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

---------- ---------- ----------
, - 10 8rn Not Detected --------- 5.04E-02 

AG·11Drn Not Detected --------- l.OOE-01 
BA-133 Not Detected --------- 7.12E-02 
3E-7 8.16E-01 3.73E-01 2.3lE-Ol 
CD-109 Not Detected --------- 1.02E+00 
CD-115 Not Detected --------- l.l5E-01 
CE-139 Not Detected --------- 2.95E-02 
CE-141. Not. Detected --------- 4.82E-02 
CE-144 Not Detected --------- 2.13E-01 
C0-56 Not Detected --------- 4.00E-02 
C0-57 Not Detected --------- 2.67E-02 
C0-58 Not Detected --------- 4 .llE- 02 
CC-60 Not Detected --------- 4.46E-02 
CR-51. Not Detecr.ed --------- 2.97E-01 
CS-134 Not Detected --------- 4.93E-02 
CS-137 7.52E-01 3.30E-01 3.19E-02 
EU-152 Not Det.ect.ed --------- 8.10E-02 
EU-154 Not Detected --------- 2.36E-Ol 
EU-155 Not Detected --------- l.2lE-01 i FE-59 Not Detected --------- 8.66E-02 
GD-153 Not Detected --------- 8.56E-02 
HG-203 Not. Detected --------- 3.59E-02 I I-131 Not. Detected --------- 4.09E-02 
IR-192 Not. Detected --------- 3.54E-02 
K-40 1.23E+01 2.22E+00 4.03E-01 
MN-52 Not Detected --------- 4.77E-02 . .,.. -54 Not Detected --------- 4.33E-02 

-99 Not Detected --------- 3.81E-Ol 
,;A- 22 Not Detected --------- 4.88E-02 
NA-24 Not Detected --------- 1.51E-01 
NB-95 Not Detected --------- 2.46E-01 
ND-147 Not Detected --------- 2.78E-Ol 
NI-57 Not Detected --------- l.04E-01 
PB-210 4.57E+00 2.96E+00 4.31E+00 
RU-1.03 Not Detected --------- 3.79E-02 
RU-106 Not Detected --------- 3.62E-01 
SB-1.22 Not Detected --------- 6.51.E-02 
SB-1.24 Not Detected --------- 3. 73E-02 
SB-125 Not Detected --------- 1.17E-01 
SN-113 Not Detected ---·------ 4.86E-02 
SR- 85 Not Detected --------- 4.74E-02 
TA-1.82 Not Detected --------- l.97E-Ol 
TA-183 Not. Detected --------- 1.81£-01 
TC· 99rn Not Detected --------- 5.56E-Ol .. ~ 
TL-201 Not Detected --------- l.29E-01 
XE-133 Not Detected --------- 1.33£-01. 
Y-88 Not Detected --------- 3.77E-02 ZN-55 Not Detected --------- 1.31.E-Ol 
ZR-95 Not Detected --------- 6.93E-02 



~************************************************************************ 
Sandia National Laboratories 

Radiation Protection Sample Diagnostics Program [881 Laboratory] 
8-26-97 4:24:58 PM 

* 
* 
* 

: *** ***** ******** ******** *"*'***"*'* * ************* ** ***-:#.*, *,** * * * __ * * * * * ** * * * *: 

• -"alyzed byq J J7..-&jY7 Reviewed by: . 8f;J1/Cf1 * 
~**********~***** *****£*** ********************** ******************** 
:ustomer : ~.OLDEWAGE (7575) 
:ustomer Samole ID : 034091 
~ab Sample ID 70149216 

Sample Description 
Sample Quantity 
Sarnole Date/Time 
Acquire Start Date/Time 
:Jetector Name 
~lapsed Live/Real Time 

E.R.228 ~~INELLI SOIL SAMPLE 
940.000 gram 

8-25-97 11:25:00 AM 
8-26-97 2:42:11 PM 

LAE02 
6000 I 6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- ---------- ----------
U-238 Not Detected 

; 
2.91E+00 ---------

TH-234 9.52E-01 3.91E-01 5.57E-01 
RA-226 2.59E-01 4.81E-01 5.06E-01 
PB-214 6.66E-01 1. l7E- 01 5.59E-02 
BI-214 5.76E-01 1.21E-01 4.32E-02 

TH-232 6.90E-01 3.50E-01 1. 26E- 01 
-228 8.01E-01 2.24E-01 1. 34E- 01 
-228 7.32E-01 1.79E-01 6.83E-02 

n:l-228 7.65E-01 2.27E-01 4.40E-01 
RA-224 8.71E-01 2.56E-01 4.81E-02 
PB-212 7.21E-01 1.17E-01 3.61E-02 
BI-212 7.57E-01 3.06E-01 2.40E-01 
TL-208 7.07E-01 1.52E-01 6.13E-02 

U-235 7.17E-02 5.90E-02 1.40E-01 
TH-231 Not Detected --------- 1.13E+01 
PA-231 Not Detected --------- 1.262+00 
TH-227 Not Detected --------- 3.03E-01 
RA-223 Not Detected --------- 1.86E-01 1- I 

?2.6/;~ RN-219 - ""':l .... 9' ...... .... Ql:: 0, 3. 31E- 01J1.',...;r j.J:.-,1&!-:::r;;_· • l ......... -. 1) .._ ..... 

PB- 211 Not Detected --------- 7.28E-01 
TL-207 Not Detected --------- 1.18E+01 

AM-241 Not Detected --------- 4.23E-01 

fi,;,, PU-239 Not Detected --------- 3. 92E+02 , ,.....-~ ( 
-

NP- 23 7~ ::.:OE c:. - ..,.....,r ~- 2. 62E- 0 1;V.--c-:( u 1.;. :· {,_, 0-

PA-233 Not Detected --------- 5.06E-02 
TH-229 Not Detected --------- 2.27E-01 



[Summary Report] - Sample ID: : 701'!9216 

Nuclide Activity 2-sigma MDA 
Name (pCi/grarnl Error (pCi/grarnl 

---------- ---------- ----------
.-108m Not Det:ected --------- 3.54E-02 

AG-llOm Net Det:ected --------- 3.00E-02 
BA-133 Not Det:ected --------- 5.6.9E-02 
3E-7 3.16E-01 1. 57E- 01 1.57E-01 
C!J-109 Net Detected --------- 8.88E-01 
CD -115 Not Detected --------- 8.03E-02 
CE -139 Not Detected --------- 2.65E-02 
CE-141 Not Detected --------- 4.76E-02 
CE-144 Not Detected --------- 2.::.2£-01 
C0-56 Not Detected --------- 3.22£-02 
C0-57 Not Detected --------- 2.74£-02 
C0-58 Not Detected --------- 2.77E-02 
C0-60 Not Detected --------- 3.23E-02 
CR-51 Not Detected --------- 2.03E-Ol 
CS-134 Not Detected --------- 4.08E-02 
cs -137 3.80E-02 4.62E-02 2.20E-02 
EU-152 Not Detected --------- 8.25E-02 
EU-154 Not Detected 

_,.. _______ 
1.63E-Ol 

EU-155 Not Detected - - - - - - ;- - - 1.33E-Ol 
FE-59 Not Detected --------- 6.51E-02 
GD-153 Not Det:ected --------- 9.40E-02 
HG-203 Not Detected - - - J- - - - - - 2.81E-02 
I -131 Not Detected --------- 2.76E-02 
IR-192 Not Detected --------- 2.36E-02 
K-40 2.03E+Ol 2.89£+00 2.08E-Ol 
MN-52 Not Detected --------- 2.88E-02 
·'1\1- 54 Not Detected --------- 3.07E-02 

-99 Not Detected --------- 2.75E-Ol 
,,A- 22 Not: Detected --------- 3.87E-02 
NA-24 Not: :Jetected --------- 1.02E-01 
NB-95 Not: Detected --------- 1.73E-01 
ND-147 Not Detected --------- 1. 87E-01 
NI-57 Not Det:ected --------- 3.73E-02 
PE-210 Not: Det:ected --------- 3.01E+01 
RU-103 Not: Detected --------- 2.57E-02 
RU-106 Not Detected --------- 2.59£-01 
SB-122 Not Detected --------- 4.58E-02 
SB-124 Not: Detected --------- 2.60£-02 
SB-125 Not Detected --------- 6.94E-02 
SN-113 Not Detected 

___ , ______ 
3.27E-02 

SR- 85 Not Detected --------- 3.21E-02 
TA-182 Not Detected --------- 1. 34E- 01 
TA-183 Nor: Detected --------- 4.25E-01 
TC-99m Not Detected --------- 6.00E-Ol ·"' TL-201 Not Detected --------- 2.07£-01 
XE-133 Not Detected _..,. _______ 

1. 80E- 01 
Y- as Not Detected --------- 2.12E-02 
ZN-65 Not Detected --------- 9.07E-02 
ZR-95 Not Detected --------- 4.82E-02 



Ann ex 3-C 



ANNEX3-C 
Segmented Gate System 

ER Site 228A Remediation Project 
Thermo NUtech (December 15, 1998) 



THERlVIO NUTECH 
A ThermoRetcc Company 

450 I Indian School Road NE. Suite G I 05 
Albuquerque. NM 87110 

SEGlV1ENTED GATE SYSTEM 
ER SITE 228A REMEDIATION PROJECT 

SANDIA NATIONAL LABORATORIES 

Final Report 
December 15, 1998 

A Subsidiary of Thermo Terra Tech, Inc., 
a Thermo Electron Company 



-

SUMMARY 

Thermo NUtech conducted a radioactive material volume reduction project for Sandia 
National Laboratories (Contract Number BC-0276) at ER Site 228A located east of T A
ll complex on the northern rim of the arroyo. The goal of the project was to reduce the 
volume of contaminated soil that would require off-site storage and disposal. The soil 
at the site was contaminated with depleted uranium (DU). 

The Thermo NUtech Segmented Gate System (SGS} was mobilized to ER Site 228A 
on November 2, 1998, to an area that had been previously prepared by Thermo 
NUtech personnel in August 1998. Excavation and pre-screening of the soil to remove 
the large debris was accomplished in August. Assembly and calibration were 
accomplished over a four-day period. Soil processing began on Friday, November 6, 
1998. Soil was processed from November 6th through November 1 Jlh, with actual 
processing taking place on 11 of those days. A total of 49.18 hours of processing time 
were logged. 

A total of 1,352 cubic yards were processed through the SGS. Total volume reduction 
reported by the SGS was 99.56 percent. Actual volume reduction for the first pass was 
still in excess of 99 percent after accounting for the volume of soil that was sent to the 
above-criteria path due to unscheduled operational halts. Total volume of the above
criteria soil pile was 4.68 cubic yards diverted by SGS between November 6-17 plus 
approximately 11.68 cubic yards due to unscheduled halts. The approximately 16 
cubic yards in the above-criteria pile was processed again on November 17 to remove 
the soil generated from unscheduled operational halts, and resulted in approximately 5 
cubic yards of above-criteria soil (contents of 21 55-gallon drums} requiring off-site 
disposal. An estimated 5.9 percent volume (or 80 cubic yards: 1 0 cubic yards in August 
pre-screening, and 70 cubic yards during SGS processing) in oversize material, was 
not sorted through the SGS. 

Demobilization of the system was completed on November 24, 1998 when the 
equipment was shipped to the Thermo NUtech Laboratory Facility at 7021 Pan 
American HWY NE, Albuquerque, NM. 

Total cost of SGS operations at Sandia National Laboratories was $220,040 including 
$29,400 for excavation and pre-screening, $41,300 for mobilization, $117,000 for 
operations and $32,340 for demobilization. 

December 15, 1998 Final Report, Thermo NUtech SGS Operations at Sandia ER Site 228A 2 
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SECTION 1 

1.0 SITE INFORMATION 

1.1 GENERAL 

This report provides the results of Thermo NUtech's soil remediation project for the DU 
contaminated soil at the Sandia National laboratories using the Segmented Gate 
System (SGS). Thermo NUtech performed this work as a subcontractor to Sandia 
National laboratories (SNL) as a contaminated soil volume reduction project in the 
remediation of Environmental Restoration (ER) Site 228A. 

1.2 SITE BACKGROUND 

Environmental Restoration Site 228A, the Centrifuge Dump Site and Tijeras Arroyo 
Operative Unit-ADS 1309, is located about 500ft east of Technical Area II (TA-11). This 
site is on the northern rim of Tijeras Arroyo within the boundaries of Kirtland Air Force 
Base immediately southwest of Albuquerque, New Mexico. In July 1997 heavy rains 
eroded a portion of a depleted-uranium burial from the Tijeras Arroyo rim. Depleted 
uranium mixed with soil and some debris washed down the slope creating an alluvial 
fan deposit that extended as far as 300 feet from its original source. 

1.3 SITE CHARACTERISTICS 

Characterization of the site indicated that depleted uranium was the only contaminant 
present at the site. The volume of possibly contaminated soil was estimated at around 
1800 cubic yards, including an estimated 20 percent of oversize material. This soil was 
excavated from 4 tenths of an acre from the arroyo side and bottom, followed by the 
removal of the larger debris elements using a pre-screen. Characterization of the site 
included the removal by hand of visible depleted uranium fragments. 

1.4 SITE CONTACTS 

Site management is provided by the DOE Albuquerque Operations Office (DOE/AL). 
The Managing and Operating contractor for SNl is the Sandia Corporation, a 
subsidiary of Lockheed Martin Corporation. The technical contact for the SNl 
segmented gate project is Sue Collins at Sandia National laboratories [(505) 284-
2546)]. 
December 15, 1998 Final Report, Thermo NUtech SGS Operations at Sandia ER Site 228A 4 



SECTION 2 

2.0 MATRIX AND CONTAMINANT DESCRIPTION 

The type of matrix treated by the SGS at ER Site 22BA was DU contaminated soil (ex 
situ) mixed with sands and river rock. Most concrete and metal debris was removed by 
others for SNL. On November 16, Sandia National Laboratories asked Thermo NUtech 
to process approximately 5 cubic yards of DU contaminated soil from the SNL Burn 
Site. The Burn Site soil was similar to that at this site except void of the large oversized 
rocks. 

2.1 NATURE AND EXTENT OF CONTAMINATION 

The SGS was designed to separate soils based on the radioactive contaminant content. 
The only radioactive contaminant found in the characterization of ER Site 22BA was 
depleted uranium. Previous contractors removed the DU burial site in the arroyo rim 
and water run-off gully. Depleted uranium contamination was estimated to exist in 
approximately 1 ,385 cubic yards of soil, based on 4 tenths of an acre to a depth of 2-
feet in the fan deposit. Field surveys by Sandia personnel defined the extent of 
contamination as the excavation progressed. 

2.2 MATRIX CHARACTERISTICS AFFECTING TREATMENT COST OR 
PERFORMANCE 

This project did not perform any sieve analysis on the soils to be treated at ER Site 
22BA. The soil moisture content appeared to be about optimal for SGS processing, 
and was estimated to be approximately 10% by weight, although actual measurements 
were not made for moisture content. On one windy day, water was added to the soil for 
processing and no drying process was used. There were some evening rain showers 
and some snow on November 9, which didn't cause any problems since the sandy soil 
drained very well. 

The oversize debris and rock was estimated to be 360 cubic yards (20 percent of the 
volume) requiring pre-screening using a field grizzly. The field grizzly is a vertical bar 
grate measuring 10-feet on a side, mounted at a 45-degree angle to the plane of the 
ground surface. The vertical grate spacing was 6-inches center to center, and the bars 
were made of 2-inch by 1-inch plate steel. The soil was dropped onto the field grizzly 
directly from excavation, which separated debris with a minimum 6-inch dimension from 
the soil. Smaller debris and soil passed through the grate, while the larger debris slid 
down and were deposited in front of the grate. The larger debris were collected and 
spread out for SNL hand survey later. Actual volumes of oversize material were 10 
cubic yards during pre-screening (>6 inches) and 70 cubic yards during SGS 
processing (>1.5 inches). 

December 15, 1998 Final Report, Thermo NUtech SGS Operations at Sandia ER Site 228A 5 



~- Of the debris and rocks that passed through the field grizzly, only round river rocks 
approximately 3-inches in diameter caused any processing difficulties. This size of rock 
would occasionally fall between the drag feed chain drive gear and chain, which would 
jam the chain and halt the flow of soil from the screen plant to the SGS. If this resulted 
in an emptying of the surge feed bin, the lack of soil on the conveyor would be halt the 
SGS operation. 

-

2.3 TECHNOLOGY DESCRIPTION 

The Thermo NUtech Segmented Gate System (SGS) is a combination of sophisticated 
conveyor systems, radiation detectors and computer controls that remove 
contaminated soil from a moving feed supply on a conveyor belt. Contaminated soil is 
diverted by segmented gates to a conveyor belt that deposits the soil on an appropriate 
ground cloth or other container system for stockpiling and later removal. 

Contamination of soils by radionuclides is often heterogeneous. Excavation typically 
results in significant volumes of clean soil combined with the contaminated soil. The 
SGS provides a method of separating the clean soil from the contaminated soil based 
on a criterion supplied by the client. 

Thermo NUtech's SGS removes a m1mmum amount of below-criteria soil with the 
above-criteria soil, significantly reducing the overall amount of material that requires 
disposal. The system works by conveying radionuclide-contaminated soil on moving 
conveyor belts under arrays of sensitive radiation detectors. The moving material is 
assayed and radioactivity content is logged by computer. The computer then 
calculates when the elevated activities will reach the end of the conveyor belt and 
activates the segmented gates to divert the above-criteria soil to a separate conveyor, 
which deposits the soil on the ground or in a container, where It can be segregated and 
readied for disposal. 

The treatment of contaminated soils using the SGS offers the following advantages: 

• the system physically surveys the entire volume of soil to be processed; 
• no chemicals or other additives are used; and 
• generation of secondary waste is limited to Personnel Protective Equipment (PPE) 

and decontamination rinse water. 

The SGS is primarily a gamma detection system. The two sets of detectors allow for 
the radiation measurement of two gamma energy regions of interest (ROI). Beta 
detectors have also been installed on another Department of Energy project and were 
successfully used under the limited requirements of that application. Prior knowledge 
of the primary radioactive contaminants is required based on accurate analysis of the 

. ..-- soil to be processed. Since the SGS currently sorts soil based on a maximum of two 
December 15, \998 Final Report, Thermo NUtech SGS Operations at Sandia ER Site 228A 6 



ROts, these ROts must be accurately set for the actual contaminants. Oversize rocks 
and cobbles cannot be processed by the SGS without pre-crushing. 

2.4 SYSTEM SCHEMATIC AND OPERATION 

Figure 1 depicts the process flow diagram for the SGS. During system operation, 
contaminated soil is excavated with standard heavy equipment and relocated to the 
feed point of the mobile SGS processing plant. Feed soil is screened by the SGS 
mobile screen/hammermill plant, and all rocks and debris with a minimum dimension 
greater than approximately 75 percent of the thickness of the soil layer deposited on 
the main conveyor belt are removed. The soil that passes through the 
screen/hammermill plant is stored in the feed surge bin, which is a reservoir for soil 
deposited on the main conveyor belt. A mechanical screed allows soil to flow out onto 
the conveyor belt in a thickness appropriate for the radioisotope(s) of interest and the 
soil characteristics. 

EXCAVATE CONTAMINATED SOIL 

TRANSPORT 
1
/ BACKFILL WITH BELOW CRITERIA SOIL 

~-~~ 
PRE-SCREEN 

CONTAMINATED SOIL 
IF REQUIRED 

~~ 
-----'----------, 

SEGMENTED GATE SYSTEM 

PREP \ 

\ 

REDUCED VOLUME Or ABOVE CRITERIA SOIL TO DISPOSAL 

Figure 1. SGS process flow diagram 

The soil is then passed under two sets of gamma radiation detector arrays housed in 
shielded enclosures. The thin detector array is designed for Nat detectors that are 
0.160 thick, and incorporates a 0. 75-inch poured lead shield fully encased by 3/16-inch 
thick painted steel. The thick detector array uses Nat detectors with a 2.0-inch thick 
crystal, and is housed in a similar shield with a 1.0-inch thick poured lead shield. Each 
detector array spans the width of the belt with two rows of detectors, one row 
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containing 8 detectors and the other row containing 7 detectors in an offset 
.- arrangement. The two detector arrays operate simultaneously. 

The process material is conveyed at a pre-selected speed underneath the detector 
arrays. Counts from the detectors are collected by an on-board computer, which 
actuates the pneumatic gates based on the analysis of the activity in the soil by several 
separate computer algorithms. Contaminated material that exceeds the separation 
criterion for radioactivity is diverted from the normal soil flow stream and deposited by 
the above-criteria stacking conveyor either in a container or on the ground where it can 
be packaged for disposal. The below-criteria soil is routed to another stacking 
conveyor and is piled on the ground, where it may be used to backfill the excavation. 

2.5 SYSTEM REQUIREMENTS 

The SGS typically requires a footprint of 110 feet by 130 feet, as shown in Figure 2. 

If the radial stacking conveyors are not needed, this footprint may be reduced 
significantly. The minimum operating surface is a flat dirt pad, free of debris and 
vegetation. Compaction of the surface is not normally required unless the soil is 
unusually soft. The screen/hammermill plant is towed into place. The remaining SGS 
components are removed from the flatbed trucks used to deliver the system and placed 
in position using a crane with a minimum capacity of 35 tons. 

The SGS is completely electrically operated, requiring 208 volts, 3-phase power at 
approximately 200 amperes. Power can be supplied from site electrical service if 
available, or using fuel powered electrical generators. The SGS uses a single phase of 
the 3-phase power to provide any needed 115-volt single-phase service during 
operational hours. If generators are used, it is usually desirable to have a large 
generator for operating power, and a small 115-volt generator which is used during 
non-operating hours to supply power for the environmental control unit to maintain a 
constant temperature environment for the detectors. 

A water source is normally required for the decontamination process. Water may also 
be required for dust suppression, both for the dirt pad and as an addition to the soil to 
be processed if necessary. 

A local or temporary office building is used for project management and record keeping, 
as well as for breaks and relief of heat stress or other conditions caused by the local 
climate. Telephone and fax support are not crucial, but significantly add to the 
convenience of operations, allowing for the transmission of daily reports, client 
communications, and support from the corporate office for supplies, repairs, etc. Other 
required amenities are toilet facilities and a potable water supply. 
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Soil is usually delivered to the SGS via a front-end loader. The front-end loader is often 
also used to excavate the site and to move any accumulated soil piles. Front-end 
loader operations necessitate the availability of fuel and lubrication services, as do the 
use of any fuel powered electrical generators. 

While health physics support is typically provided by the client, Thermo NUtech can 
provide senior health physics technicians and full radiation safety support. Personal 
Protective Equipment (PPE) requirements are determined by the entity providing the 
radiation safety support, and PPE can be provided by Thermo NUtech or the client as 
site conditions dictate. 
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2.6 OPERATING PARAMETERS 

The operating parameters for the SGS at ER Site 228A were selected to provide the 
optimum sensitivity for the contaminant of interest, depleted uranium. The belt speed 
and soil layer thickness were chosen to maximize production for the sensitivity required 
to achieve the client specified criteria, which were developed using risk-based 
calculations for the anticipated future use of the site. The thick detector array was not 
used during the project. The operating parameters and detector settings are 
summarized in Tables 1 and 2 below. 

Table 1. Operating parameters affecting treatment cost or performance 

Parameter Value or Specification 
Processing speed 30 fpm (sorting conveyor belt speed) 
Belt length from detectors to conveyor end Thin array: 16.0 ft (4.88 m) 

Thick array: 18.0 ft (5.5 m) 
Soil layer thickness 2 inches (5.08 em) 
Soil layer width 30.75 inches (78.1 em) 
Soil density (on the conveyor belt) 1.29 g/cm3 

Detector type Sodium iodide (Nal) 1/16 inch thick crystal 

Table 2. SGS detector settings at ER Site 228A 

Contaminant Detector Gamma Energy Distributed Alarm Multiple Hot 
Array Region of Interest Setpoint Particle Factor 

Depleted U thin 40-110 keV 27 pCi/g 4 (1 08 pCi/g) 

Sandia provided on-site radiation worker safety support. SGS operators were required 
to wear Level II PPE but were not required to wear respirators. 

SECTION 3 

3.0 SEGMENTED GATE SYSTEM PERFORMANCE 

3.1 PROJECT OBJECTIVES AND APPROACH 

The primary objectives of the Segmented Gate System project were: 

• Excavate and prepare soil for segmented gate processing; 
:r- • Reduce the volume of soil at ER Site 228A requiring off-site disposal; 
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• Reduce the overall ER Site 228A remediation costs; and 
• Provide a basis from which to estimate SGS cost/performance for similar sites 

projected for future operations. 

The SGS was used to sort 1,352 cubic yards of soil suspected of depleted uranium 
contamination excavated from ER Site 228A at Sandia National Laboratories. The 
reduction in the volume of contaminated soil was determined based upon the total soil 
processed versus the amount of soil that was determined to be below the release 
criteria for the site. The radionuclide activity of the below-criteria soil was compared to 
the pre-determined risk based release criteria. 

3.2 PERFORMANCE SUMMARY 
The period of performance for the project demonstration was from July 22, 1998 
through November 24, 1998. 

Thermo NUtech completed site preparation and soil excavation the first two weeks in 
August prior to mobilization of the SGS. The SGS was mobilized to the SNL ER Site 
228A and arrived on November 2nc1. Assembly of the system started while it was being 
off-loaded. Mobilization and calibration of the system were accomplished by November 
6, including detector and operational quality checks. This period also included any SNL 
site specific training necessary for Thermo NUtech personnel. There were no weather
related delays during the mobilization phase. The SGS was completely operational and 
ready to process soil on November 6. 

A 5-day per week, 1 0-hour per day schedule was set for processing soil. Soil was 
processed until November 17, 1998. Work on Saturday and Sunday was allowed 
based on weather forecast and to ensure completion of soil processing before 
November 2411\. On November 1611\, a feasibility study was conducted using 5 cubic 
yards of soil brought in a dump truck from the SNL Burn Site. The results of that 
feasibility study are included in the data for ER Site 228A. The system was then 
decontaminated, surveyed by SNL personnel, loaded onto trucks for transportation to 
the Thermo NUtech Albuquerque Laboratory on November 24, 1998. 

Thermo NUtech personnel using two front-end loaders began the excavation work in 
August 1998. Excavation included pre-screening of all the soil using a vertical bar field 
grizzly to remove objects whose minimum dimension was greater than 6 inches. After 
pre-screening, the soil was stockpiled for processing. The stockpiled soil was identified 
by SNL personnel as soil pile number 4. The oversize material was spread out in a 
single layer in preparation for hand survey by SNL personnel. Excavation and pre
screening were completed on August 1411\. 
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Soil was processed using the SGS for 1 'I days in November. Figure 3 depicts the daily 
volumes processed. 
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Figure 3. Daily processing volumes 

Average daily operational time was 4.47 hours. The average daily operational time was 
impacted by provisions for a pre-job briefing, snow and wind delay on November 9th, 
equipment malfunctions due to rocks, concern with radon interference on November 
13th, and completion of calibration on November 6th. 

An overall volume reduction of 99.56 percent was realized after processing the entire 
volume of soil including the 5 cubic yards of Burn Site soil and approximately 4.68 cubic 
yards of above-criteria soil that was reprocessed. This included soil that was diverted 
for excessive activity (including soil that was diverted due to periodic source checks), 
and soil that was diverted due to unscheduled pauses in operations. Unscheduled 
pauses due to soil flow difficulties or other operational problems resulted in 
approximately 151 kg being diverted each time, with a total unrecorded mass diverted 
of approximately 11,200 kg (about 11.7 cubic yards). {Number of pauses 74 times 

(?-- 151.2kg). 
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On November 17, 1998, final cleanup of the site was accomplished by processing 154 
cubic yards of soil that included the reprocessing of the above-criteria pile. The above
criteria pile was approximately 16 cubic yards, consisting of 4.68 cubic yards diverted 
by SGS (including soil that was diverted due to periodic source checks) and soil that 
was diverted due to unscheduled pauses (approximately 11.68 cubic yards) in 
operations. 

Overall volume reduction including reprocessing the hot pile was 99.56 percent, 
resulting in twenty-one 55-gallon drums of material requiring off-site disposal. 

3.3 RADIOLOGICAL DATA 

Depleted uranium was the only radionuclide processed in this project. The 
contamination was predicted to be very heterogeneous. SGS operations substantiated 
this prediction with data that indicated that the elevated activity could be removed by 
taking very little soil from the process and that the activities for the above and below
criteria soils exhibited dramatically different levels of activity, as shown in Table 3. 
While the sorting criteria for distributed contamination was set at 27 pCi/g, the below
criteria soil average was well below that level, at 14.77 pCi/g. The above-criteria soil 
average was 205.92 pCi/g. The above-criteria average activity excludes the large 
chucks of DU (see Figure 4 below) collected by hand from the ground, feed pile, or the 
oversize pile. Also, the above-criteria average activity excludes any activity seen by the 
SGS during periodic source checking of the system that verified both detector response 
and gate operation while soil was being processed. 

Table 3 

Date Average Above- Average Below- Distributed 
criteria Activity criteria Activity Sorting Criteria 

(pCi/g) (pCi/g) (pCi/g) 
11/6/98 367.7 14.9 27 
11/7/98 180.0 12.7 27 
11/9/98 242.3 13.7 27 
11/10/98 218.5 13.0 27 
11/11/98 134.0 15.0 27 
11/12198 194.6 12.7 27 
11/13/98 115.0 24.4 27 
11/14/98 198.4 12.1 27 
11/15/98 228.9 15.9 27 
11/16/98 210 16.9 27 

11/16/98 Burn Site 169 12.2 27 
11/17/98 223.5 14.7 27 

Reprocessmg of the above-cntena p1le resulted pnmanly tn the removal of most of the 
below-criteria soil that was generated due to the unscheduled pauses in operation as 
previously reported. The average activity of the below-criteria soil removed from the 
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above-criteria pile was 14.77 pCi/g, while the activity of the above-criteria soil after 
- reprocessing remained relatively constant at 223 pCi/g. 

-

No hazardous wastes were generated by SGS processing. Dry decontamination of the 
system resulted in no wastewater generation. Other wastes remaining were 
approximately two barrels of personal protective equipment (PPE). The soil remaining 
was packaged into twenty-one 55-gallon drums awaiting final disposition. 

Figure 4 

3.4 BURN SITE SUMMARY 

In addition to the soil sorting activities for soil from ER Site 228A, a dump truck 
containing 5 cubic yards of soil from the Burn Site was brought to ER Site 228A for a 
pilot study. The contamination at the Burn Site was judged to be similar to that at ER 
Site 228A. 

A total of 5.2 cubic yards of Burn Site soil was processed. A volume reduction of 99.4 
percent was reported by the SGS. The average above-criteria activity reported by the 
SGS was 169 pCi/g, while the average below-criteria activity was reported as 12.2 
pCi/g. The distributed contamination criteria for the Burn Site soil was set to 27 pCi/g 
and multiple particle factor of 4. 
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SECTION 4 

4.0 SEGMENTED GATE SYSTEM COSTS 

4.1 CONTRACTING METHOD 
The SGS project was contracted by Sandia National Laboratories on a lump sum fixed 
price, with an optional production rate for a volume greater than 1800 cubic yards. 
Total invoiced cost for this project was $220,000. 

4.2 COST BREAKDOWN 
Excavation costs included rental of two front-end loaders, shipment of field grizzly, and 
labor to excavate, pre-screen and stock pile approximately 1400 cubic yards of soil 
(1352 CY thru SGS, 10 CY oversize from pre-screening, and 70 CY oversize from 
SGS). 

Mobilization costs included trucking and crane costs to deliver the SGS and delivery 
charges for heavy equipment, mobile office space, etc. Demobilization charges 
included pickup charges for the various equipment and facilities, crane services to load 
the SGS onto the trucks, and funding for preparation of the final report. Mobilization 
costs for transportation of the crew to the work site were invoiced at cost plus G&A and 
were not included in the defined mobilization costs. 

Daily operational costs included crew wages, per diem, equipment rentals, PPE and 
daily operating supplies. Operational days included equipment unloading, assembly 
and calibration, site excavation, operation during soil processing, and disassembly, 
decontamination and loading of the equipment for shipment to the next job site. Truck 
transportation charges to the next site were considered part of the mobilization charges 
for the next client. In cases where the SGS is not scheduled for another project, 
trucking charges would be considered part of the demobilization. 

Table 4 

Cost element Description Subtotals 
Task 1 Excavation $29,000 

Task2 Mobilization $41,300 

Task3 Processing $117,000 

Task4 Demobilization $32,340 

Additional costs incurred by Sandia included ER Site 228A gully excavation, oversight 
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labor, health physics support, procurement of a water supply, fuel services, generator 
- support, sample analysis, and waste disposaL 

Processing costs for SGS operations provided by Thermo NUtech were approximately 
$82 per cubic yard ($117,000 divided by 1,432 cubic yards), including all soils. Overall 
costs for services provided by Thermo NUtech averaged about $154 per yard. 
Processing costs reflect the relatively small volume processed. Increased volumes 
would leverage the mobilization and demobilization costs and should result in increased 
daily production volumes as a daily routine develops and soil is available for processing 
for full days. 

SECTION 5 

5.0 SCHEDULE 

Figure 5 shows the tasks and schedule associated with the SGS project at SNL ER Site 
228A. Since only one radionuclide was processed, only one calibration interval was 
required. The operations interval was not increased when the soil from the Burn Site 
was brought in since there was no requirement to isolate the soil from the surrounding 
site. 

I I 
1 Aug I :>ep 1 uct NOV 

ID Task Name Start Finish zo 1 9 1 zJ 1 6 1 20 1 4 111:1 , 1 1o 21:1 

1 Sandia ER Site 228A Man 8/3/98 Wed 11125198 
I'"" ---y- Excavation & Pre-screening Mon 8/3198 Fri 8/14/98 ~ 

~ Excavate s1te Mon 813198 Fn 81'4198 -~ Pre-screen Stockpile Fr1 8f7198 Fn 8114/98 Ill r--s Mobilization Mon 1112/98 Thu 1115198 ~ r--s- Deliver Centro! Van and Tra1ler Men 1112198 Mon 1112/98 I 
r-r- Transpo~ Equpment Men 1112198 Mon 1112198 

i 
I I 

---a Assemble Equpment Mon 1112198 Thu 1115/98 I 
~ Calibrate Syslem Wed 1114/98 Thu 1115/98 I 
---w- Operation Fri 1116198 Tue 11117198 

T ----n- Process SOli Fn 1116/98 Tue 11117198 •• 12" Demobilization Wed 11118198 Wed 11125198 ... 
'13 Disassemble Equ1pment Wed 11118198 Thu 11119/98 

1~ ~ Decontam1nate Equipment Fn 11120198 Tue 11124198 

f--ors Load Equpment Wed 11125198 Wed 11125198 

Figure 5. Project Schedule 
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SECTION 6 

6.0 OBSERVATIONS AND LESSONS LEARNED 

6.1 COST OBSERVATIONS AND LESSONS LEARNED 
The unit cost for processing soil at Sandia ER Site 228A was approximately $82 per 
cubic yard. The average daily processing time was 4.47 hours, significantly below the 
target of 7 hours per 10-hour day. There were two days when more than 7 hours of 
processing was achieved. The major impacts were from weather delays and equipment 
concerns. The impact of these factors would be significantly reduced on a larger 
project. The soil was very heterogeneous, containing only sporadic hot spots. This 
was the primary reason for the excellent volume reduction, which is the primary driver 
for overall cost reduction. 

Operating time for larger projects may be impacted by any time required to reprocess 
the above-criteria pile to remove soil placed there by unscheduled operational pauses. 
Cost benefits could be achieved by analyzing the pause records and addressing the 
root causes. 

6.2 PERFORMANCE OBSERVATIONS AND LESSONS LEARNED 
Several factors impacted the performance and throughput of the SGS at ER Site 228A. 
The use of the field grizzly was a positive contributor to the ease of processing soil 
containing large oversize debris. By removing large debris before processing the soil, 
many of the challenges of keeping a uniform soil flow in the system were eliminated. 
While use of the field grizzly can sometimes lead to homogenization of the soil, the 
contaminant was very localized and appeared to be in actual fragments that were not 
dispersed as the soil was filtered through the grizzly. 

The exception to uniform soil flow was the occurrence of screen/hammermill plant jams 
caused by rocks approximately 3 inches in diameter. These rocks would occasionally 
lodge between the feed chain and the feed chain drive gear, causing a lack of soil to 
the SGS, which in turn caused an unscheduled pause. This event had been observed 
during previous operations, but measures taken to limit the occurrence of this event 
were not successful, and will require more research. 

The moisture content of the soil was near optimum, requiring less monitoring of soil 
flow through the gates. 

6.3 SUMMARY 

The application of the SGS to the remediation of Sandia National Laboratories ER Site 
228A resulted in significantly reducing the volume of radionuclide contaminated soil that 
would require off-site disposal. The application of the SGS to the remediation of 
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radionuclide contaminated soils can be very effective in situations where the 
- contaminant is heterogeneously distributed, the contaminant is well characterized and 

provides a suitable gamma signature for the SGS, and the soil type is amenable to 
processing on a conveyorized system in a layer one to two inches thick after removal of 
any significant debris. Figure 6 shows the clean pile in comparison to the drum of 
waste now requiring off-site disposal. Figure 7 shows the oversize rocks spread out in 
a 6-inch layer to be surveyed and released by Sand·ia personnel. 

-

Figure 6 
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Figure 7 
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Field Implementation Plan 

ER Site 228A, Centrifuge Dump Site 
(July 1998) 
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Field Implementation Plan (FIP) 
ER Site 228A- Centrifuge Dump Site 

SNL/NM Environmental Restoration Project 

Pion Auth.,bo•tinn ••d lmpl•m•ntot;on ~ 

,,,...,,, ~" e_ ¥ Date 7#~r 
John Coplat6133 
Assistant T k L er. TtJera Arroyo Operable Umt 

'! 1 

Task Leader, Tijeras Arroyo Operable Unit 

Approvedby ~j 
Fran Nimick, 61 3 
Department Manager 

1. Project Information 

I 

Date '7/-J/j X: 
Tl 

Date :J!to /r_J::_ 
I 

Task Description: Collect soil samples and conduct remediation at Site 228A 
Department No. 6133 Case No. 7225.2203 VCM Field Team Leader: John Copland 
Work Plan Title: Voluntary Corrective Measures (VCM) PlanER Project Site 228A- Centrifuge Dump Site, April 1998 
Scheduled Start Date ofVCM: July 13. 1998 Estimated Completion Date: December l. 1998 

2. Site Information 
Operations/Technical Area: OU 1309, Tijeras Arrovo Site: 228A- Centrifuge Dump Site 

Site 228A, the Centrifuge Dump Site, is located about 500ft east of SNL!NM Technical Area II on the northern rim 
of Tijeras Arroyo (Figure 1 ). The site is approximately 1.3 acres in size. Site 228A is designated as a Radioactive 
Materials Management Area (RMMA) and a Contamination Area (CA). Environmental concern at Site 228A is 
primarily based upon depleted uranium (DU) fragments that were dumped along the arroyo rim along with other test 
debris from the nearby rocket-powered centrifuge, which was used from 1952 through 1956 for testing the 
reliability of nuclear-weapon components. 

The majority of the test debris remained covered by soil and concrete slabs until heavy rainfall in July 1997 caused 
significant erosion in the gully. As a result, DU fragments were washed down onto a small alluvial fan on the edge 
of the arroyo (Figure 2). As a result, DU is present at two remediation areas (Scrappy-DU gully and Scooby-DU). 
DU is not present at the other two remediation areas (the construction-debris area and the buried-test-debris area). 
These four remediation areas will be excavated as part of the VCM. Another area, the clean-fill-ridge, also will be 
excavated. 

3. Previous Investigations 

3.1 Soil Sampling 

A total of 312 samples including 306 soil samples and 6 soil-vapor samples have been collected during eight phases 
of soil sampling at or near Site 228A (Table 1 ). The results are discussed below in chronological order. 
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Table I Number of Soil and Soil-vapor Samples Collected at Sites 50 and 228A since 1989. 

Reconnaissance Site 50 Initial GeoProbe by 
Data NFA Debris Scrappy-DU 

Report Proposal Removal gully 
Analytical Suite 

DU I gamma-emillers' -- 8 3 28 
Isotopic U 10 8 -- --
Isotopic l'u -- 8 -- --
Total U 10 -- -- --
Tritium -- 8 -- --
TAL Metals 10 8 -- 28 
TCLP Metals 10 -- 3 --
EP-TOX Metals 10 -- -- --
HE Compounds 10 8 -- --
VOCs -- -- -- 28 
SVOCs 10 -- -- --
EP-TOX Pesticides 10 -- -- --
TCLP Pesticides 10 -- -- --
Herbicides 10 -- -- --
I'CBs 10 -- -- --
Total Samples 110 48 6 84 

Sampling Date 9/89 9/94 9/94 8/95 
'Gamma Spcclroscopy quan11fies lhrce decay senes (U-235. U-238. and Th-232). 
htncludcs soil-vapor rcsulls (lwo Pclrex resulls from 5195 and four VaporTec resulls from 9/97). 

WMI'Iahlc I doc 
'1/09/9R 3:5t PM 

Investigation 
Tijeras Scooby-DU Scooby-DU 
Arroyo [RCTs] [TJAOU] 

floodplain 

14 12 4 

-- -- --
-- -- --
-- -- --
-- -- --
-- -- 4 
-- -- --
-- -- --
-- -- 4 
-- -- 2" 
-- -- 4" 
-- -- --
-- -- --
-- -- --
-- -- --

14 12 18 
8/97 8/97 12/97 

4 

Geophysical Soil Piles from Total 
Survey Segmented Gate Samples 

System 

14 2 85 

-- -- 18 

-- -- 8 
-- -- 10 

-- -- 8 

-- 2 52 

-- 2 15 

-- -- 10 

-- -- 22 

-- -- 30 
-- -- 14 

-- -- 10 

-- -- 10 

-- -- 10 

-- -- 10 

14 6 312 

1/98 3198 --
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The first sampling occurred in 1989 when surface-soil samples were collected at I 0 locations around the centrifuge 
(Site 50) as part of the SNL/NM Reconnaissance Data Report that supplemented the CEARP effort (Figure ~I. 
These SNA50-series samples were analyzed by a Roy F. Weston Inc. laboratory for II suites of anai>les: metals 
(target analyte list [TAL), extraction procedure toxicity [EP-TOX]. and toxicity characteristic leachate procedure 
[TCLP)). pesticides (EP-TOX and TCLP), polychlorinated biphenyls (PCBs). herbicides (EP-TOX and TCLP). 
semi-volatile organic compounds (SVOCs). 2,4,6-trinitrotoluene (2A.6-TNT}. and isotopic/total uranium. The 
analytical results did not indicate any soil contamination in the vicinity of the centrifuge. Both TAL metals and 
uranium are within the range of recently established New Mexico Environment Department (NMED) Hazardous 
and Radioactive Materials Bureau (HRMB) background values for the Sandia North Supergroup soiL The other 
metal results were non-detect and/or were below the Resource Conservation and Recovery Act (RCRA) TCLP and 
EP-TOX standards. No pesticides, PCBs, herbicides, SVOCs, or 2A.6-TNT were detected. 

Soil samples were collected at the open side of the centrifuge benn in 1994. The soil-sampling results were used for 
the June 1995 No Further Action (NFA) proposal for Site 50. The eight soil samples (50-01-A, 50-01-B, 50-02-A, 
50-02-B, 50-03-A. 50-03-B, 50-04-A, and 50-04-B) were analyzed for HE compounds, TAL metals. and 
radionuclides. The ENCOTEC Inc. laboratory analyzed the samples for HE compounds and TAL metals using EPA 
Methods 8330 and 601017471, respectively. The isotopic U, Pu. and tritium analyses were conducted by Quanterra 
Inc. using methods HASL-300 and EERF-HO I. Gamma spectroscopy was conducted by the Department 7578 
Personnel Monitoring and Laboratory Services. No HE compounds were detected in any of the soil samples. As 
shown in Table 2, three metals (arsenic, barium, and cadmium) of the eight RCRA metals slightly exceeded the 
HRMB background value. The uranium activities did not exceed the HRMB background values. Pu-238 and Pu-
239/240 were not detected in any of the samples above the MDAs of0.008 and 0.004 pCi/g, respectively. The 
greatest tritium activity was 0.038 pCi/g. 

Table 2 Comparison of Total Metal Concentrations for Site 50 Soil Samples to Background Values 
RCRA Metals Maximum concentration in Site HRMB maximum background value for Sandia J'o<orth 

50 soil (mg/kg, ppm) Supergroup surface soil (mgikg. ppm) 
Arsenic (As) 8 5.6 
Barium (Ba) 220 200 
Cadmium (Cd) 1.6 <I 
Chromium (Cr)-total 5 17.3 
Lead (Pb) 25 39 
Mercury (Hg.) <0.04 <0.25 
Selemum (Se) <0.025 <I 
Silver (Ag) <0.50 <1 

Sample numbers. 50-01-A. 50·01-B. 50·02-A. 50-02-B. 50-03·A. 50-03-8, 50-04-A. 50·04-8. 
Samplmg da«: September, 1994 
Analyucallaboratory ENCOTEC Inc. 

Metal-debris and composite-soil samples were collected by Rust Geotech in September 1994. The analytical results for 
these samples are discussed in Section 3.2 (Debris Removal}. Soil-vapor sampling results are also discussed elsewhere 
(Section 3.3 Soil-vapor Sampling). Additional results from soil samples collected during the comprehensive 
radiological survey and operation of the Segmented Gate System (SGS) are discussed in Section 3.4 (Comprehensive 
Radiological Survey} and Section 3.5 (Automated Radiological Segregation), respectively. 

During July and August 1995, seven GeoProbe boreholes were sampled for gamma eminers .. volatile organic 
compounds (VOCs). and RCRA metals. The boreholes were located at the north end of the Scrappy-DU gully 
(Figure 2). The soil samples were collected at depths of 4. 9. 14. and 19ft BGL. Gamma spectroscopy was 
conducted by Department 7578 Personnel Monitoring and Laboratory Services. U-238 was not detected above the 
MD As that ranged from 1.34 to 6.69 pCi/g. The samples also were analyzed by the Environmental Restoration 
Chemistry Laboratory (ERCL) for VOCs and TAL metals using EPA Methods 8240/8260 and 60 I 0-modified. No 
VOCs were detected. A single 'T value was reported; the 4-ft sample from borehole 228-BH-020 tentatively 
contained 14 !Jg/kg (ppb) of acetone. The metal analyses were conducted using rather high scoping-sampling 

719198 3 40 PM 
22SA-FIP doc 

5 



detection limits at ERCL. The eight RCRA metals were either non-detect or were below the HRMB background 
values. 

In August 1997, the ER Project and the SNLINM Environmental Monitoring Department collected 14 surface-soil 
samples around ER Site 228A. Most of these RP-series samples were collected on the floodplain below the site. 
The samples were analyzed for gamma emitters by Department 7578 Personnel Monitoring and Laboratory Services 
with minimum detectable activities (MDAs) for DU that ranged from 1.72 to 4.29 picocuries per gram (pCi/g). No 
radioactive contamination was identified in the soil samples. 

Also during August 1997, SNLINM radiological control technicians (RCTs) picked up all the visible DU fragments 
at Scooby-DU and collected twelve soil samples (M-1 through M-12). Half of the soil samples were collected on 
Scooby-DU, while the other half were collected from a 10-ft wide zone that surrounded Scooby-DU. Gamma 
spectroscopy was conducted by Department 7578 Personnel Monitoring and Laboratory Services. The U-238 
activities for the six Scooby-DU soil samples (M-1, M-2, M-3, M-4, M-5, and M-Il) ranged from 8 to 6,000 pCi/g. 
The six surrounding-zone samples (M-6, M-7, M-8, M-9, M-10, and M-12) had U-238 activities in soil that ranged 
from <1.54 to 24.7 pCi/g. 

In December 1997, four surface-soil samples (GR-101 through GR-104) were collected from randomly selected 
locations at Scooby-DU (Figure 2). However, these soil samples were not collected at 'hot spots.' The samples 
were analyzed for gamma-emitters, HE compounds, and TAL metals. Gamma spectroscopy was conducted by 
Department 7578 Personnel Monitoring and Laboratory Services. The range of U-238 activities in soil was <2.87 to 

25.5 pCi/g, which exceeds the HRMB background value of 1.3 pCi/g. The samples also were analyzed by 
Environmental Restoration Chemistry Laboratory (ERCL) for 14 HE compounds and the 23 TAL metals (including 
the 8 RCRA metals) using EPA Methods 8330-modified and 6020, respectively. No HE compounds were detected 
in excess of the detection limits that ranged from 0.097 to 0.31 mglkg (ppm). Except for cadmium and selenium, 
none of the RCRA metals exceeded the HRMB background values (Table 3). The cadmium concentrations ranged 
from 0.16 to 9.8 mglkg (ppm), but just one of the four cadmium concentrations exceeded the HRMB background 
value of <1 mglkg (ppm). Only one of the four selenium concentrations exceeded HRMB background value of I 
mg/kg (ppm); the selenium concentrations ranged from 0.64 J to I. 1 J mglkg (ppm). All of the selenium values had 
a "J" qualifier (the values were greater than the method detection limit (MDL) but were less than the practical 
quantation limit [PQL]). 

Table J. Comparison of Metal Concentrations for Site 228A Soil Samples to Background Values 
RCRA Maximum total-metal concentration in HRMB maximum background value for Sandia 
Metal Site 228A soil [m~lkg. ppm] North Supergroup surface soLI [mglkg. ppm] 
Arsenic (As) 1.8 p 5.6 
Barium (Ba) 91 200 
Cadmium (Cd) 9.8 <I 
Chromium (Cr)-total 7.9 17.3 
Lead (Pb) II 39 
Mercury (Hg) <0.04 <0.25 
Selenium (Sc) 1.1 J <I 
Silver (Ag) 0.86 <I . J result IS greater !han or equal to !he MDL but ts less !han lhe PQL 

Sample numbers: TJAOU-228A-GR-I 01-0.1-S through T JAOU-228A-GR·l 04-0.I·S. 
Sampling date: December. 1997. 
Analytical laboraiOI") · ERCl. 

3.2 Debris Removal 

In 1994. Rust Geotech identified and partially remediated radioactive anomalies 228E l and 228E2, and collected 
four samples. Unfortunately, these two anomalies were partially covered by 1-ft thick concrete slabs, which limited 
the Rust Geotech effort. Some of the soil beneath the slabs was excavated and 12 drums ofDU-contaminated soil 
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were generated The largest DU fragment weighed about 40 pounds and was placed in a separate drum along with 
other DU fragments and metal debris. One of the pieces of metal debris was analyzed by gamma spectroscopy and 
had an U-238 activity of24,300 pCi!g. The metal-debris sample did not pass the TCLP test because the sample 
yielded a cadmium concentration of 1.62 mg'l {ppm). which is slightly above the cadmium criterion of I mgli (ppm·l 
for hazardous waste detennination (Table 4). This sample did not fail the TCLP test for six other RCRA metals 
(arsenic, barium, chromium, lead, selenium, and silver). Mercury was not considered to be a contammant of concern 
(COC) and was therefore not an analyte. The results of the TCLP analyses and radiological screening required that 
the drum of DU-fragments be categorized as mixed waste. 

Table 4 Concentrations ofTCLP 1\letals in 1\!etai-Debris and Composite-Soil Samples 

Metal Concentration for Concentration for Concentration for 
metal-debris sample soil sample soil sample 
228-031995-1-FR 228-{)~2895-1-SS 228-042995-3-SS 
(mg/1, ppm] [mgll. ppm] soil I mg/L ppm] 

Arsenic (As) <0.127 <0.127 <0.127 
Barium (Ba) <0.0033 0.889 0.880 
Cadmium (Cd) 1.620 1.100 1.470 
Chromium (Cr) 2.670 <0.0033 0.010 
Lead (Pb) 2.340 0.934 0.569 
Selenium (Se) 1.680 <0.147 <0.147 
Silver (Ag) 1.920 <0.0044 <0.0044 

Sample numbe~>. 228-04289)-1-SS, 228-04299)-3-SS, 228-04289)-4-SS, 228-031995-1-FR. 
Sampling date: September, 1994. 
Analytical laboratory: Grand Junction Project Office 

Concentration for 
soil sample 
228-042895-4-SS 
soil(mg/1, ppm] 

<0.127 
0.784 
0.742 
0.0089 
0.876 
0.172 

<0.0044 

RCRA 
Regulatol) 
Level 
(mgll. ppm] 

5 
!00 

I 

5 
5 
I 

5 

Using a 'one in five' container strategy, three composite soil samples were collected from the twelve soil drums and 
analyzed for gamma eminers and for TCLP metals. The U-238 activities for the three soil samples ranged from 
9.95 to 72.90 pCi/g with a weighted average of 32.25 pCi/g. Only one soil sample passed the TCLP test. The three 
soil samples yielded cadmium concentrations ranging from 0.742 to 1.47 mg/1 (ppm). The average cadmium 
concentration in soil was 1.104 mg/1 (ppm), which is slightly above the RCRA regulatory level of I mg/1 (ppm). 
The soil samples with elevated cadmium were apparently associated with a cadmium plated electrical-control box. 
The soil did not fail the TCLP tests for six other RCRA metals (Table 4). Mercury was not considered to be a COC 
and was therefore not an analyte. The 12 drums of soil were categorized as mixed waste. 

3.3 Soil-vapor Sampling 

Two phases of passive soil-vapor sampling (SVS) have been conducted at Site 228A. The first phase used PetrexTM 
collectors and the second phase used VaporTec™ collectors. The first SVS phase was conducted in May 1995 
using two Petrex™ collectors near radioactive anomalies 228E I and 228E2. The Petrex™ collectors were analyzed 
by thennal desorption/mass spectrometry for only two VOCs (perchloroethylene [PCE] and trichloroethylene 
[TCE]). Petrex location SVS-014 yielded 2,229total ion counts (tics) for PCE; TCE was not detected. Petrex™ 
location SVS-0 15 yielded I ,929,050 tics of PCE, and 309.448 tics ofTCE. In September 1997, additional soil
vapor samples were collected at four locations (SVS-30\ through SVS-304) using VaporTec™ collectors, which 
were subsequently analyzed by gas chromatography using EPA Methods 8021/80 IS-modified. The collectors were 
analyzed for benzene, toluene, ethylbenzene. xylenes, total petroleum hydrocarbons (TPH)- gasoline, TPH-diesel, 
and chlorinated solvents. The maximum values for benzene, toluene, and ethylbenzene were 1.12, 4.61, and 1.97 
nanograms (trillionth of a gram), respectively. Xyienes were not detected. The reportings of TPH-gasoline and 
TPH-diesel values were not considered valid because these two analytes also were detected in the trip blank. Only 
one chlorinated solvent. 1,1,2-trichloroethane ( 1,1 ,2-TCA). was detected_ However, the value of 4.4 nanograms for 
I. l ,2-TCA was not con finned in the duplicate collector. The low levels of organic compounds measured in both 
soil-vapor surveys imply that corresponding soil samples are not expected to contain concentrations of either VOCs 
or SVOCs in excess of I mg!kg (ppm). 
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3.4 Comprehensive Radiological Survey 

In conjunction with geophysical surveys, a comprehensive and quantitative radiological survey was conducted 
across most of Site 228A in January 1998. A DU-specific methodology was developed for the site. A Ludlum 4-l-
10 sodium-iodide (Nal) scintillation detector coupled to a Ludlum 2350-1 ratemeter was used for measuring gamma 
radiation. A series of empirical tests was conducted using the typical, weathered DU fragments found onsite. The 
sensitivity of the Nal detector was evaluated both vertically and laterally, and an optimal scanning height and 
sweeping pattern was determined for the site. A grid spacing of 3 ft was used: therefore, each radioactive anomaly 
represented an integrated value for a 3ft by 3ft area. Because of the relatively low energy level of gamma radiation 
inherent to DU and the shielding capacity of the soil, the detector was determined to be sensitive to DU that was 
buried shallower than 0.5 ft. Survey data from an undisturbed, nearby plot was used to determine that background 
gamma radiation for the site was approximately 12,500 counts per minute (cpm). Gamma spectroscopy results for 
14 soil samples collected from Scooby-DU and the background plot were used to determine a cpm to pCilg 
conversion factor. The radiological survey identified numerous DU anomalies across Scooby-DU with 
approximately 60 of the DU anomalies being above the VCM Proposed Cleanup Value of271 pCi/g. The cleanup 
goal is a risk-based Preliminary Remediation Goal (PRG) from the VCM Plan. 

3.5 Automated Radiological Screening 

During March 1998, approximately 2.6 cubic yards ofDU-contaminated soil was screened for radionuclides with 
the automated Segmented Gate System (SGS), which was operated by Thermo NUtechT",lnc. The soil passed 
through a series of computerized detectors and was segregated into a 'hot' pile and a 'cold' pile according to DU 
content. A 38-percent volume reduction was achieved using a U-238 screening-level of 30.5 pCi/g. Total-metal 
analyses also were conducted on two soil samples. One sample each was collected from the hot pile and the cold 
pile. Neither soil sample exceeded the HRMB background values (Table 5). 

Table 5 Comparison of Total Metal Concentrations in Hot-Pile and Cold-Pile Soil Samples to background 

Metal Concentration in Site 228A Concentration in Site 228A 
Hot-Pile soil [mg/kg, ppm] Cold-Pile soil [mg/kg, ppm] 

Arsenic (As) 2.5 1.3J 
Barium (Ba) 95 75 
Cadmium (Cd) 0.47 0.47 
Chromium (Cr) -total 10 6.2 
Lead (Pb) II 7.4 
Mercury (Hg) <0.04 <0.04 
Selenium (Se) 0.4 J 0.32 
Silver (Ag) 0.12 J 0.069 J 

al =result IS greater than or equal to the MDL but1s less than the PQL. 
Sample numbers: hot pile (037365-002), cold pile (037366-002) 
Sampling date: March. 1998. 
Analytical laboratory ERCL. 

HRMB Maximum Background for 
Sandia North Supergroup surface soil 
[ mg/kg. ppm 1 

5.6 
200 
<I 
17.3 
39 
<0.25 
<I 
<I 

The two soil samples from the SGS also were analyzed for gamma emitters and TCLP metals. The samples were 
analyzed for gamma emitters by Department 7578 Personnel Monitoring and Laboratory Services. The U-238 
activities in soil were 174 and 12 pCi/g for the hot-pile and cold-pile samples, respectively. As shown in Table 6. 
the samples also were analyzed for TCLP metals by Core Laboratories using EPA Methods 6010AI7470. Only two 
metals (barium and cadmium) were detected by the TCLP method. However, the concentrations of barium and 
cadmium were well below the RCRA regulatory levels. 
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Table 6. Comparison ofTCLP !\leta I Concentrations in Hot-Pile and Cold-Pile Soil Samples to RCR-\ Regulatory 
Levels 

Metal Concentration in Hot Pile Concentration in Cold 

soil [mg/1. ppm] Pile soil [mg/1. ppm] 

Arsenic (As) 0.0489 Ja 

Barium (Ba) 0.889 

Cadmium (Cd) 0.0173 

Chromium (Cr)-total <0.003826 

Lead (Pb) 0.0392 J 
Mercury (Hg) <0.000047 

Selenium (Se) <0.054874 

Silver (Ag) 0.00424 J 
a J ~ result IS greater than or equal to the MDL but IS less than the PQL. 
Sample numbers: hot-pile (037365-003). cold-pile (037366·003) 
Sampling date: March, 1998. 
Analyti-cal laboratory: Core Labs. Inc. 

<0.033079 
0.951 

0.0254 

<0.003826 
<0.024842 

<0.000047 
<0.054874 

<0.002914 

4.0 Contaminants of Concern and Types of Debris 

RCRA Regulatory Le,·el [mg·l. ppm] 

5 
100 

I 

5 
5 
0.2 

I 
5 

The COCs for Site 228A are: DU, asbestos, cadmium, HE compounds, VOCs, and SVOCs. These COCs are based 
upon sampling results, memoranda, and visual observations. DU is the only radionuclide known to have been used 
at the centrifuge. The potential VOCs are PCE, TCE, bromochloromethane, methylene chloride (dichloromethane). 
and I, 1.1-trichloroethane (I, I, 1-TCA). Bromochloromethane, methylene chloride, and I, I, 1-TCA are inferred 
from recent Material Safety Data Sheets (MSDSs) to have been the solvents present in 1950s-vintage StresscoatT"' 
lacquer, which had been painted on some test units prior to testing. The SVOCs are inferred from soil-vapor results. 
The results of soil-sampling and radiological surveys indicate that the locations ofDU and other COCs are 
coincident. 

The Site 228A debris includes: weathered DU fragments (schoepite); concrete slabs; black rubber pads; test-debris 
metal (aluminum and steel); concrete sphere pieces; nylon harness webbing; epoxy-encapsulated electrical junction 
boxes; electrical wire cables and connectors; concrete rubble with steel rebar/mesh; miscellaneous construction 
debris including wire mesh, glass pieces, and lumber; fragments of non-friable Transite™ asbestos sheets; steel 
mesh and rebar; a thermal-battery case; and an electrical control box. No oil-stained soil has been seen at the site. 
The potential also exists for buried unexploded ordnance/high explosive (UXO/HE) material to still be in or near the 
Scrappy-DU gully. Four types of UXOIHE hazards may be present: rocket motors, HE-warhead components, 
instrumentation-cable release charges, and thermal batteries (a RCRA-reactive hazard). 

The physical, chemical, and radioactive hazards with respect to worker safety are well understood for Site 228A. 
As shown on Figure 3, the Site 228A VCM activities will be concentrated at five areas: 
• clean-fill ridge; 
• the construction-debris area: 
• the buried-test-debris area; 
• the Scrappy-DU gully; and 
• Scooby-DU. 
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5.0 Scope of Work 

The field work at Site 228A will consist of: 
• excavating DO-contaminated soil, DU fragments. and test debris. 
o loading grossly elevated DU-contaminated soil and test debris directly into 744 boxes: 
• stockpiling soil piles that will screened by the SGS; 
• separating cobbles from soil prior the SGS operation: 
• operating the SGS for DU-waste-reduction purposes; 
• loading DO-contaminated soil into 55-gallon drums: 
• segregating non-radioactive construction and test debris; 
• moving concrete slabs: 
o possible scraping or brushing of concrete slabs to remove DU fragments; 
• implementing waste-management procedures; 
• collecting soil samples (grab, hand auger, or GeoProbeT"); 
• collecting debris samples: 
• inspecting debris for UXO/HE material; 
• excavating and benching clean soil; 
• installing site-control measures; 
• installing and maintaining surface-water controls; 
• conducting radiological and geophysical surveys: 
• decontaminating workers and equipment; 
• final-verification sampling: and 
• contouring and reseeding the site. 

6. Objectives 

This FIP contains the procedures, requirements, and specific instructions for performing field work at Site 228A and 
supplements the VCM Plan and Waste Management Plan (WMP). The specific objectives of this FIP are: 

• Sampling: Collect samples for guiding the excavation of DU-contaminated soil, characterizing waste, and 
preparing final-verification soil samples. 

• Analytical: To obtain sufficient analytical data for achieving the VCM Proposed Cleanup Values and to satisfy 
the waste acceptance criteria (WAC) for either Envirocare, Inc. or the Nevada Test Site (NTS). The VCM 
Proposed Cleanup Values are derived from the Preliminary Remediation Goals (PRGs), which are listed below 
in Table 7. The primary deanup goal for the VCM is 271 pCiig of DU in soil, which is based upon a lmrnan 
health risk assessment. The other cleanup goal relevant to DU is based upon the ecological-risk based goal of 
I 00 ppm total uranium in soil; this value is approximately equivalent to 33 pCi/g of DU in soiL However, the 
assumptions inherent in the ecological risk assessment are so unreasonable that the I 00 ppm value is probably 
not appropriate to Site 228A. 

- II 
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Table 7. Compilation of Risk-Based PRGs and the VCM Proposed Cleanup Values. 
fUn its of mg/kg !ppm 1 for inorganics and organics; units of pCilg for radionuclides) 

Potential COC Human H•allh Ris~·Based PRG' I [colo~ical Risk-Ba;ed PRG I \'C\1 Propo~t~t"d Cleanup \"~lue 

b1organicl (metals) 
Arsenic 1.9 20 

Barium 66.502 510 

Cadmium 510 210 

Chrom•um 111 3.837 42.000 

Chromium VI 450 1.900 

Chromium~total n.a ' n.a. 

Lead 2.000 12.000 

Mercury 306 260 

Selenium 5.110 5.9 

Silver 5,110 1.600 

Uranium-total 3,066 100 

Organ;cs 
Benzene 1.4 230 
Bromochloromethane n.a 200 

Ethyl benzene 8.779 800 

Methylene Chloride 15 61 
(Dichloromethane) 
T ctrachloroethene 15 6.3 
(Pcrchlorocthylene) 

1.1.1-Trichloroethane 3,117 9.300 
(Mcthvl Chloroform) 

1.1.2-Trichloroethane 17 26 
TCE (Trichloroethene) 8.7 6.3 
Toluene 2.697 230 
RDX (Cyclonitc) 260 19 
Acenaphthl.!ne 35.630 29 
Anrhraccnc 255.337 800 
Bcnzo(a}pyrcnc 0.39 6.6 
Fluoranthcne 38.904 18 
Naphthalene 10.661 7.4 
Phenanthrene J<.630 79 
Pyn:ne 29.474 91 

Radionuclides 
u-234 330 n.a 
U-235 121 n.a. 
U-238 271 n.a 
, .. 
I h.: human ht:a!th n.sk~bascd PRG IS th~.: IO\\Cr ot the noncarcmogemc (liQ= I) PRG or thr.:- exces:)-cancer-nsk PR(J 

(I o·~ for Class C carcinogens. I o-~· for Class A and B carclnogr.:ns. I 0.,., for um:lasscd carcinogens.) 
.:Th.: cleanup levei for arsenic is the HRMB background \lalue. 
'n a. =not applicable. 
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7. Data Use 
Regulatory Program RCRA SNLINM ER Project: Site ~28A VCM Plan 

8. Organization 
Management: Department Manager Fran Nimick 

OU 1309 Task Leader Sue Collins 
Assistant Task Leader John Copland 

Sampling: Field Team Leader John Copland 
ERFO Coordinator Nelson Capitan 

Analytical: Sample Management Doug Salmi 
Analytical Laboratory CORE Denver 
Analytical Laboratory SNL/NM RP 

9. Health and Safety 
Health and Safety Plan: HASP for Site 228A- Centrifuge Dump Site 
Date April 1998 

Notiflcatiotls a11d Commu11ications 

Organization 6133 
Organ izat ion 6133 
Organization 6133 

Organization 6133 
Organization 6131 

Organization 7578 
Lab Contact Tim 1\.e\\ocl'. 
Lab Contact Amir Mohacheghi 

One adjacent facility requtres notification before field works begins at Site 228A. The Classified Waste Landfill (Site 2) 

project at TA-ll shall be notifted by calling Paula Slavin (284-2496) or Bob Galloway (844-0922). 

10. Sample Collection 
Sample Media: ~Environmental 

Sampli11g Approach a11d !ltetlrod 

X Waste Matrix Type: SoiL metal. concrete. other debris 

Three types of samples (excavation-work, waste-characterization. and final-verification) will be collected. Because 
DU is the primary COC at Site 228A and can be readily detected by fteld instruments. the required number of soil 
samples will be minimized. The planned sampling frequency is also based on the fact that previous soil-sampling 
results indicate that any other possible contaminants, such as cadmium. will be co-located with DU. 

£~ca••ation Work 
Soil samples will be collected during the excavation work for guiding the remediation activity. Many of these 
samples will be analyzed on a overnight-rush basis by the onsite SNL'NM Personnel Monitoring and Laborator: 
Services laboratory· (Amir's lab) Approximately 30 grab samples will be collected. 

Waste Clwracteri:;;ation 
Samples will be collected for waste-characterization purposes These samples (soil and debris) are discussed in the 
Sue 2.28A Waste Management Plan. The Site 128A team will work with the ER Waste Management Coordinator to 
ensure that adequate samples arc collected. The WAC for both Envirocare. Inc. and NTS will be considered. 

Final l'erijicatio11 
After the excavation work has been completed and analytical results have been reviewed for both the excavation-
" ark and waste-characterization samples. a final round of verification samples will be collected to demonstrate that 
the VCM Proposed Cleanup Values have been achieved. Table 8 lists the number of soil samples that will be 
collected at various areas across the site. Soil samples for radionuclide analyses will collected at each final-
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verification location. whil~ samples for other analyses will be collected at either 50 or 20 percent of the [mal
verification locations (Table 8). Only unique, not composite. samples will be collected. 

Final-verification samples will be collected according to the following criteria. 
• No vtsible DU or debris remains in the excavation(s). 
• A sampling-grid spacing of 25 ft will be used at the alluvial fan and Scooby-DU. 
o A sampling-grid spacing of 10ft will be used at the Scrappy-DU gully. 
o Verification radiological surveys indicate that no anomalies exceed the VCM Proposed Cleanup values 
• Verification geophysical surveys indicate that no metallic debris remain buried in the excavation(s) 
o No VOC or SVOC contamination greater than 5 ppm by volume is detected by a PID or FlO. 
o Geologic evidence is found to distinguish natural deposits from fill material, if possible. 

Table 8 Estimated Number of Final-,·erification Soil Samples for the Site 228A VCI\1 

Area Sample Radionuclides RCRA Metals HE VOCs S\"OCs 
Locations (100%) (50%) (20%) (20%) (20%) 

Scooby-DU and the 55 55 28 II II 11 
Scrappy-DU gully 

Construction Debris 7 7 4 2 2 2 
Buried Test Debris 10 10 5 2 2 2 

Flc>odplain below Scooby-DU 10 10 5 2 2 2 
Clean-Fill Ridge 5 5 3 1 I I 
(non-debris area) 

Vicinity of Centrifuge 10 10 5 2 2 2 

Total 97 97 50 20 20 2() 

Sampling Procedures 
The sampling procedures are listed in Table 9: however, this site-specific FIP should be used as the primary 
guidance for the field work. Soil samples will be collected using grab, hand-auger, and GeoProbeTM techniques. 
All samples will be immediately labeled and placed in a cooler. Samples for radiological analyses will be stored at 
ambient temperatures; samples for non-radiological analyses will be stored at 4°C. A chain-of-custody will be 
completed using the sample nomenclature in Section I 4. A Radiological Control Technician (RCT} will frisk and 
swipe the sample containers before allowing them to be removed from the site. The cooler(s) and samples will be 
stored at the ERFO RMMA until released by RP. Samples for off-site analyses will be delivered to the Sample 
Management Office (SMO) for processing and shipment to the appropriate analytical laboratory. Samples for on
site analyses will be hand delivered by ER or RP staff. A completed Analysis Request and Chain-of-Custody form 
(ARCOC) will accompany each shipment. 

Deco11tamination 
Decontamination will entail cleaning a wide variety of equipment ranging from hand trowels to heavy equipment. 
Dry-decontamination techniques, such as scraping with a wire brush and wiping with paper towels, "ill be the 
preferred method. The sampling equipment will be decontaminated after each sample is collectcJ (FOP 94-26). 
Before removal from the site, all cleaned equipment will be frisked and released by an RCT. In accordance with 
Jim Fish's memorandum of June 25, 1996, decontamination water may be discharged directly to the ground 
surface without being sampled, provided that there is reason to believe that the sampling equipment has not 
brought up any new contamination that does not already exist on the ground surface. Dtscharges of 
decontamination water to the ground surface will be less than 50 gallons per week and less than 5 gallons per hour. 
Water will not be discharged in areas prone to erosion. Also, because soil sampling will occur in many areas of the 
site. water will not discharged in an area that will be sampled later. Decontamination water also may be placed in 
open-top drums or left on a temporary decontamination pad for evaporation: an RCT will survey any resulting 
residue. 

7'1(}NS 3·~2 PM 
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Table 9. Applicable Operating Procedures for Sampling Acti\'ities. 

Procedure II Procedure Title 
FOP 92-04 Field Operating Procedure for Field Logboo' Content and Control 
FOP 94-01 Safety Meetings. InspectiOns. and Pre-Entr:- 13riclings 
FOP 94-25 Documentation of Field Acmiues 
FOP 94-26 General Equipment Decontamination 
FOP 94-28 Health and Safety Monitoring of Organic Vapors (FID and PIDi 
FOP 94-34 Field Sample Management and Custod) 
FOP 94-54 Surface Sediment/Soil Sampling 
FOP 94-Si Decontaminating Drilling and Other Field Equipment 
FOP 94-68 Field Change Control 
FOP 94-69 Personnel Decontamination (Level D. C. and B Protection) 
FOP 94-78 Environmental Restoration Project Waste Management and Characterization Procedure 
TOP 94-03 Verification and Validation of Chemical and Radiochemical Data 
AOP 94-22 Sample Management Office Users Guide 
AOP 94-24 System and Performance Audits 
AOP 94-25 Deficiency Reporting 
AOP 95-16 AdministratiVe Operating Procedure for Sample Management and Custody 
RPOP 04-0411 Contamination Survey of Materials. Equipment and Portable Facilities to be Released for l!nrestnctcd Use 
RPOP 04-412 Contamination Survey of Vehicles and Heavy Equipment to be Released for Unrestricted Lse 

Waste Disposal 
The soil at Site 228A will be managed using the Site 228A WMP which includes the SNL/NM Soil Pile Management 
Plan. Most of the other waste will initially be labeled as 'mixed waste' because of the DU and possible metals content; it 
is anticipated that most waste will subsequently be labeled as 'low level radioactive waste' after TCLP metal results are 
received. A less-than-90-day waste accumulation area (W AA) will be established in the Site 228A waste-staging area. 
Waste containers shall be clearly labeled with the date and sample reference numbers. A copy of the waste log with the 
sample reference numbers and ARCOC numbers will be delivered to the ER Waste Management Coordinator. The 
ARCOC shall clearly identify the sample as 'waste characterization' so that the analytical laboratories can perfonn the 
analysis in a timely manner to ensure the 90-day waste accumulation period is not exceeded. Personal Protective 
Equipment (PPE) will be handled in accordance with the Site 228A HASP and Radiological Work Permits (RWPs). 

11. Analytical Requirements 
The detection limit for each COC (chemical or radionuclide) will be lower than the respective VCM Proposed 
Cleanup Value and the HRMB Maximum Background value. These values are specified in the Site 228A VCM 
Plan. The detection limits will be verified by contacting each of the appropriate laboratories. Samples for off-site 
analyses will be shipped via the SMO. Samples for on-site analyses will be hand delivered by ER staff. A bonle 
order for sample containers will be made through the SMO contact at least two weeks prior to sampling; a copy of 
this FlP will be provided to the SMO. Table 10 lists the analytical methods for soil and debris. As needed. the soil 
samples will be analyzed for gamma-emitting radionuclides. gross alpha/beta. isotopic uranium. total uranium, 
RCRA metals. TCLP metalsiVOCs/SVOCs. HE compounds. VOCs. and SVOCs. 

7·'9·9S 3 -'f• 1'\1 
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Table 10 A.nalvticall\lethods for Soil and Debris Samples. 

A.nalyte Purpose Analytical \lethod 

Gamma·cmitting radionuclidcs Clcanur Verification and Waste Characterization EPA 9U 1.1 (gamma spectfllscor' 1 

Gross alrhalbeta Cleanur Verification EPA 900.0 1 or S\\ 8-ln 931 Ot 

lsotoptc uranium Cleanup Verification and Waste Charactenzation Lah sp<ci tic 

Total uramum Clcanur Verification Lab spectlic 

Tritium Waste Charactenzation Lab specific 

RCRA metals Ckanup Veriftcation EPA 6010!7000 Sene, 

TCLP metals+ Cu. Zn. Hg Waste Charactenzation EP,\ 1311 

TCLP VOCs V..'nstc Characterization EPA 1311 

TCLP SVOCs Waste Characterization EPA 1311 

HE compounds Ckanup Verification and Waste Characterization EPA 8330 

VOCs Cleanup Verification and Waste Characterization EPA 8260 

SVOCs Cleanup Verification and Waste Characterization EPA 8270 

Spccitic WAC for Envirocare. Inc Waste Characterization Lab specific 

Specific WAC for NTS Waste Characterization Lab specific 

Listed in Table II are the calibration requirements for the field-screening instruments. VOCs and SVOCs will be moniwred 

with the use of either a Photo ionization Detector (PID) or a Flame Ionization Detector (FID). Radiological surveys will be 

conducted using radiation meters supplied by RP. Geophysical instruments such as a metal detector will be used. 

Table II Calibration Requirements for Field Instruments. 

Instrument Calibration Frequency A.cceptance Criteria Corrective Action 

PID or FID • Calibration for accuracy • Daily • ::': l 0% of gas standard • Recalibrate: 
• Duplicate sample for • < 20% Relative Percent repair/replace 

precision Difference (RPD) instrument 
Radiation Meter • Calibration for accurac} • Daily • RP procedures • Replace meter 

Geophysical • Calibrallon for accuracy • Daily • Instrument manual • Recalibrate: 
Jnstruments repair/replace 

instrument 

12. Quality Control 

Additional samples for quality assurance/quality control (QA/QC) purposes will be collected during the final

verification sampling. These samples will be collected according to the ER Project Quality Assurance Plan (QAP). 

The ratios for collecting/preparing the QA/QC samples are specified in Table 12. Debris and other waste

characterization sampling will not need to adhere to Table 12. 

Table P Collection/preparation Ratios for QA/QC Samples collected during final-verification sampling ~. 

X Dupltcatc samples 
X Equipment Blank 

X 1 nr Blank for \'OCs 

Other 

' 11>'9R J '7 P\1 
:~xA~FIP.i.Jnc 

Field 

5% or soil samples 
I per day X 
l r~r shipmt:nt X 

X 

X 
X 

16 

Laboratory 

Replicate 5°to or n.a. 
LCS 5~'0 or I per batch 
MS 5'!·o or I per batch 
t-1SD 5% or I per batch 

Method blank I per analytical batch 
Surrogate spike all GC/MS samples 



--

Equipment wash (rinsate) samples are the only type of water samples that will be collected during th= VC\1 Tabk 13 

lists the analytical methods for the rinsate samples. 

Table 13 Analvticall\lethods for Equipment Wash (Rinsate) Samples. 

Analyte Analytical ~lethod 

Gamma-emitting radionuclides Lab Speciftc 

RCRA metals EPA 6010'7000 Series i200 series or 200 71 

!·IE compounds EPA 8330 i 

vocs EPA 8240 i 624 

SVOCs EPA 8270 .' 625 

13. Data Validation 

Analytical reports will be reviewed using the data-validation procedure TOP 94-03. 

14. Sample Nomenclature 

The "ER Sample m·· nomenclature in Table 13 will be used to identify the samples collected at Site 228A. For 
example. a typical 'ER Sample ID' will be TJAOU-228A-GR-120-1.5-S for a grab sample of soil collected at a 
depth of 1-1.5 ft at location 120. The location number of !20 will be the starting point forthe VCM soil samples. 
A block of 'random SMO numbers' will be obtained from the automated phone number 284-55!4. 

Table 13 ER Sample ID nomenclature 

Operable Site 

I 
Location 

Umt 1 Category 

AAAAA ! NNN 

3 to 5 digits I 2 to 3 digits 

£<ample· 

TiJeras Arryo I 228A I Grab 

\'omenclature 
TJAOU I - 228A - I GR 

Choices for Loc.ation CaleJ!:or~-

ARY- Arroyo 
AS- A1r Sampler 
Bfl- Boreho~e (Drilled or hand augured) 
BT- B1o1a 
CH- Channel 
DP - Drive Point 
DRM- Drum 
DW - Dry Well or Fn;nch Drain 
GR =Grab 

I.YS Lysimetcr 
LG - Lagoon/Pond 
\1W - Monitor Well 

PO- Production Well Water· Drinking {put.:~bk) 
P\ - Production Well \\-mer · Non·drinkmg 

SD =Sediment 
'i.P =Seepage PH 
SPR- Spring 
ST = S<pllc Tan• 
~\'S- Soil Vap0r Survc~ 
TP- Test P1t 
IR- Trench 
WB- Wrangler llag 

7 q'n 3 4G P\1 
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Location Sam.ple - Sampling 
Number depth- (ft) Media 

AAA NNNN.N - AAA 

3 digits 5 digits - lto3 dtgits 

I I 120 I I 5.5 I soil 

I I 120 - I 5.5 - I s 

Choices for Sampline .\ledi.a Cate~or~ 

AIR- Atr 

GW- Ground Wat\!t 
GWD- Ground Wat~r Duplicarc 
GWS- Ground Water Spin 
PW Purge Water 
S- Soil and rock (includes cores and cunings) 
SS- Suriace Soil (upriona1 use. soli< than 0.5 It} 

S\' A - Soil Vapor· Active 
S\':X =Soil Vapor· Passive 
SM Soil Moisture 
S\\:- Surface Water 
VCi Vcgctalion 
WIJ- Wdi Development 
DB - lJobri; 

I 7 



15. Mapping 

Soil sample locations at the excavations will be mapped using the Global Positioning System. This will ensure that 
the sample locations are accurately mapped and the location data archived. 

719 9R 340 PM 
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ANNEX3-E 
Radiological Analysis Results-Confirmatory Sampling 





Infernal Lnu 
Balch No. 

6? --/,;{ L )?:> I 3 :.2_ 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

SAHNVfl No. 
Page 1 of · 

AR/COC-j ._ __ 6_00_7_9_9_ 

Parameter & Method Requested 

LAO II~ l 

toll 
Snmrl" 

II> 

j-2-R.:cer.;ea;~?--~p-"~r'-''-t~ !::;~:.__ __ o;o~L-<~-'---o;;;T;;_..:;_'-f-!.q..,(.J_1'iffie(-'~~--is-R.c.;;;;e;r·i;;-_;_ ________ ---o;g-- -"'i);ij;; - -----

Original To Accompany Samples, 
Laboralory Copy (White) 

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

2"" Copy SMO Suspense Copy 
(Yellow) 

--org-- ·--~-u~t~J-

3"
1 
Copy ~icld Cc>py (i'ulk) 



:-;1 /IIIII 1.\llcj\0('\') 

.. 
11wjr.cl Nawc 2261\ 

. 

Location I Tech Area 
N.A 

-· 
lhJihlinu NA Hoom NA --

Sample No.- ER Sample ID or 
Fraction Sample Location Detail 

042527-002 T JAOU-22BA-GR-123-DU 

042527-003 T JAOU-228A-GR-123-DU 

042499-001. T JAOU-228A-GR-124-S 

-o~isoo-oo1 T JAOU-228A-GR-125-S 

-0425oo:oos T JAOU·228A-GR-125·S 

"042501-001 T JAOU-228A-GR-1Z6-S 

042502-001 T JAOU-228A-GR-127-S 

042502-005 T JAOU-228A-GR-127-S 

042503-001 T JAOU-228A-GR-128-S 

042504-001 t JAOU·228A-GR-129-S 

042504-002 T JAOU-228A-GR-129·S 
042504·003 ___ TJAOU-228A-GR-129·S 

042505-001 T JAOU·228A-GR-130·S 

042506-001 T JAOU-228A·GR-131-S 

042506-005 T JAOU-228A-GR-131·S 

042507-001 T.il\oii=22BA-GR-132-S 

Abnormal Conditions on Receipt 

' 
Roelplent Initial!! 

Orlgmal To Accompany Samples, 
Laboratory Copy (White) 

, ... 

., ., 
ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) Pago_::-or- '::-

... . ·--~-. -______ ,_ ----------·- -------l'tujf.!dl t ilsk Man;1ucr. 2281\/John Copland Case No.: 7225.2203 
~-

g'ti Reference LOV (available at SMO) ci z Container '--=-~ !!! ~>< w8~ !=:,; QJ iii DalefTime n:s Preser- ~~ "'c. E"' 0.1:. "'" COo ~ Collected ~~ Type Volume vative &!;9 E, w ~~----
0 228A 9/8/98 1046 soil 
- G 16oz 4C G DU 

0 228A 918198 1046 soli G 4oz 4C G DU 

0 228A 9/8/98 1050 soil G 16oz none G SA 

0 228A 918/98 1055 soli G 16oz none G SA 

0 228A 9/8198 1055 soil G 16oz 4C G SA 
-

0 228A 9/8/98 1100 soli G 16oz none G SA 

0 228A 918198 1105 soil G 16oz none G SA 

0 228A 9/8/98 1105 soil G 16oz 4C G SA 

0 nul\-. 
9/8/981110 soil G 16oz none G SA 

0 228A 9/8198 1115 soli G 16oz none G SA 

0 ~226A 
918/98 1115 soil G 16oz 4C G SA 

0 22iiA 9181981115 soli G 4oz 4C G SA 

0 228A 918198 1120 soli G 16oz none G SA 

0 228A 9/81981125 soli G 16oz none G SA 

0 228A 918/90 1125 soli G 16oz 4C G SA 

0 l28A. 
9/8/98 1130 soli G 16oz none G SA 

~-- ---
-

--

. 

---

--- ----
---

LAB USE : 

" 1 Copy I o Accompany Samples, 
Return lo SMO (Blue) 

•"" 2 Copy SMO Suspense Copy 
(Yellow) 

AR/COC- I 600799 
I 

LAn USE 

Parameter & Method Requested lab 
Sample 

10 

RCRA Metals/Total U; HE; SVOC 1.1 1.:·. 

voc·s .' ::. 

gamma spec; lso U ' 
gamma spec; lso U ... \ i~·-. .f. 
RCRA Metals/Total U . >·~ ~ .·: :·· : 
gamma spec; lso U ". ... 
gamma spec; lso U C::s·_,' ! . 

RCRA Metals/Total U ;c ;, • ;~~}, ;•: 

gamma spec; lso U . :,!·.~·:~.J) 
gamma spec; lso U ·~.'dll ·: 
RCRA Metals/Total U; liE; SVOC ·.Y:~~~:ff~'·: 
VOC'S ~;~n;JH·, 
gamma spec; lso U .~.t:;<'li;' . 
gamma spec; lso U .:~~1\.~! ;;· ,' 
RCRA Metals; Total 0 ~!~~~:'j"i I 
gamma spec; lso U 1~~·-q ... ~·' ... . '• 

~;, ·. 

'. ' .. 
\'f~\'; 
·.• .. :r-· .. ·' 

,;J ~v~·~:-~ 
, .... ; 
' ,. 

···v .. :· 
'. 

,' ._ 'j :., 
~ 

'' 
---- .. - ----·· 

,. 
3 Copy r:reld Copy (I uok) 



Juu N~•uor: 962439 

CUSTOMER: Sandia National laboratory 

customer Sample JD •• : 042495·001 
laboratory Sample 10: 982439·1 

TEST HETHOO PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 Uranium-234, 235, 238 
Uranium-234, Solid 
Uranium 234, error+/·, Solid 
Uranium-235, Activity, Solid 
uranilln 235, error +/-, Solid 
Uranium·238, Activity, Solid 
Uranium 238, error +/·, Solid 
UranilJn·234, HDA, Solid 
Uranium-234, Lc, Solid 
Uraniun·235, MDA, Solid 
Uranium-235, Lc, Solid 
Uranium-238, MOA, Solid 
Uranlun-238, lc, Solid 

~PA 901.1 Gamna scan ( IIPGe 9""'"" l 
Actinium·228, Activity, Solid 
Actinium-228, error+/·, Solid 
Actinium-228, MDA, solid 
Actinium·228, Lc, Solid 
Americium-241, Activity, Solid 
Americlum·Z41, error+/·, Solid 
Americium-241, MDA, Solid 
Americium·241, Lc, Solid 
Ceriun-144, Activity, Solid 
Ceriun-144, Error, tJ-, Solid 
Cerium-144, MOA, Solid 
Cerium·l44, Lc, Solid 
Cobalt-60, Activity, Solid 
Cobalt·60, Error, +/·, Solid 
Cobalt ·60, MDA, Solid 
Cobalt-60, LC, Solid 
Chromium-51, Activity, Solid 
chromium-51, Error, •!-, Solid 
Chromh•n-51, MOA, So\ id 

PROJECT: AR/COC-600799 

Date Sampled .•.... : 09/08/98 
Date Received ..... : 09/12/98 

SAMPLE RESULT Q FLAGS MDL 

0.670 
0.250 
0.0300 
0.0500 
0.750 
0.250 
0.0100 
0.0100 
0.0100 
0.0100 
0.0200 
0.0200 

1.9 
0.5 
0.1 
o.o 
0.1 
0.4 
0.4 
0.2 
0.4 
0.6 
0.4 
0.3 
0.2 
0.1 
0.0 
0.0 
0.3 
0.7 
0.6 

·- ---- -----·--
--~------ --------~-----------~----- --- - - ------ L---~-

Pogo 3 

~fVI~t. ) 

CORE LABORATORIES 

Dote: 01/25/99 

Time Sampled ...•.. : 10:30 
Time Received ..... : 11:00 

PQL DILUTION 

--·- -------- --

ATTN: Suz i Jensen 

Sample Matrix ..... : Soil 

UNITS BATCH DATE ANALYZED 

pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pci/g 10279 10/07198 1458 
pCi/g 10279 10/D7/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 

pCi/g 10308 09127/96 1104 
pCi/g 10308 09!27198 1104 
pCi/g 10308 09/27/98 1104 
pCi/g 10308 09/27/98 1104 
pci/g 10308 09/27/98 1104 
pCi/g 10308 09/27/98 1104 
pCi/g 10308 09/27/98 1104 
pCi/9 10308 09/27/98 1104 
pCi/g 10308 09{27/90 1104 
pCi/g 10308 09/27/98 1104 
pCi/9 10308 09/27/98 1101, 
pCi/g 10308 09/27/98 1104 
pCi/9 10308 09/27{98 1104 
pCi/g 10308 09/27/98 1104 
pCi /9 10308 09/27/98 1104 
pCi/g 10308 09/27/98 1104 
pCi/g 10308 09/27/98 1104 
pCi/9 10308 09!27/98 1104 
pCi/g 10300 09/27/90 1104 

- - - - --

Hwt ............. tt•oioolf Gl' ...... Pf~lnllor .. COOII-.ed ~llllf1 ICIJ'Ofllllllll boa.dlCJOOI Dlo,.lviiii!Qnl n•ld ITVII~IHII •••.oplitld bf' II• CW\IIo< .,toote eoclu1"'111 ••>d cuoo!ldoniiAI ull• IIMt ,......, !Wt!J1olll•l no~doo IIIII onllll'~'"llll-1 Ol l'f""""" ~'l''ft~•~ojl~p•~•.:>nlll•e ''"" I'"'V"'""' ol C"'~ IIOIJ<lO·'I"""" ( 

L•-a~a~lll•. ~ .•• .,..,...no ntllplfl,.IIMy -t!NIIo"' no:l••nlllolltJ vo ,.,....,...,w .... "•I"••• • irnploood. •• to.,. prDdU91w•r. P'Of'l'l' llfl"••llon•."" "'"'"llbtel~a•• of.,~ ol, au. eoot1 or orr.., -•1. "'''Pfl''~ Wf'llo< "''•' •• t"'"-'•'" "''"' -~·~ I• I•N '' '"f'<""'' •• ... ..,,"' •~~o,..r ·~''"' '"' ,..,, ,,. ,,,.,, 

.. __ II•~•III_,.,.,,.,,.,.,,,.., ... IUIII""''I""' ~•..,oltrlltV ,...,,,.ill., wrllltwl 11!,,.,..,,,,,~1:<"" /,.r~""''""'• 

TECII 

• co 
• ca 
• ca 
• ca 
* en 
• ca 
• ca 
• ca 
• ca 
• ca 
* ca 
• ca 
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• ca 
• Ci\ 

• ca 
• ca 
• ca 
• ca 
• co . 
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• ta 
• ca 
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Job Number: 982439 

CUSTOMER: sandia National Laboratory 

Customer Sample 10 •• : 042496·001 
Laboratory San~le 10: 902439·4 

AMENDED REPORT CORE LAB._. ··~ 1 DRIES 

L A B 0 R A T 0 R Y T E S T R E S U L T S 

PROJECT: AR/COC-600799 

Date Sampled ••.••• : 09(08(98 
Date Received ....• : 09/12/98 

Date: 01/25/99 

Time Sampled .••••• : 10:35 
Time Received ..... : 11:00 

ATTN: Suzi Jensen 

Sample Matrix ••••• : Soil 

TEST HETHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q flAGS MDL PQL DILUTION UNITS 8'-TCH DATE AHALYZEO TECH 

CA·GLR·R405 Uranium-234, 235, 238 
Uraniun-234, Solid 
Uraniun 234, error+/·, Solid 
Uranium-235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uranium-238, Activity, solid 
Uranium 238, error+/·, Solid 
Uranium-234, MDA, Solid 
Uraniun-234, Lc, Solid 
Uranlum-235, HDA, Solid 
Uranium-235, Lc, Solid 
Uranium-238, MDA, Solid 
Uranium-238, Lc, Solid 

EPA 901.1 Gamma Scan (HPGe gamma> 
Actlnium-228, Activity, Solid 
Actinium-228, error +f·, Solid 
Actinium-228, HDA, Solid 
Actinium-228, Lc, Solid 
Americium-241, Activity, Solid 
Americium-241, error+/·, Solid 
Americium-241, HOA, Solid 
Americlun-241, Lc, solid 
Cerium-144, Activity, Solid 
Cerium-144, Frror, +/·, Solid 
Cerium-144, HUA, Solid 
Cerium-144, Lc, Solid 
Cobalt-60, Activity, Solid 
Cobalt-60, Error, +f·, Solid 
Cobalt-60, MDA, Solid 
Cobalt-60, LC, Solid 
Chromium-51, Activity, Solid 
Chromium·51, Error, +/~, Solid 
Chromium-51, HDA, Solid 

0.460 
0.200 
0.0400 
0.0600 
0.530 
0.200 
0.0100 
0.0100 
0.0100 
0.0100 
0.0200 
0.0200 

0.8 
0.5 
0.3 
0.1 
0.2 
0.2 
0.1 
0.4 
0.2 
0.3 
0.3 
0.3 
0.5 
0.1 
0.0 
0.0 
0.6 
0.7 
0.7 
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1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

pcl/g 
pCi/g 
pCi/9 
pCftg 
pCifg 
pCi/9 
pCi/9 
pCifg 
pti/g 
pCi/g 
pti/9 
pCi/g 

pCi/9 
pCftg 
ptifg 
pCi/9 
pCi/g 
pCi/g 
pCi/g 
pCifg 
pCI/9 
pCi/9 
pCi/g 
pCi(g 
pti/9 
pCi/9 
pCi/g 
pCi/g 
pCi/9 
pCi/g 
pCi/9 

10279 
10279 
10279 
10279 
10279 
10279 
10279 
10279 
10279 
10279 
10279 
10279 

10308 
10308 
10308 
10308 
10308 
10308 
10306 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10306 
10308 
10306 
10306 

10/07/98 1458 
10/07/98 1458 
10/07/98 1458 
10/07/98 1458 
10/07/98 1458 
10/07!96 1456 
10/07/98 1456 
10/07/96 1456 
10/07/98 1458 
10/07/98 1458 
10/07/98 1458 
10/07 !98 1458 

09/27/96 1216 
09/27/96 1216 
09!27/96 1216 
09/27/96 1216 
09/27/98 1216 
09/27/98 1216 
09/27/98 1216 
09/27/98 1216 
09/27/98 1216 
09/27/98 1216 
09/27/98 1216 
09/27(98 1216 
09/27/98 1216 
09/27/98 1216 
09!27!98 1216 
09/27/96 1216 
09/27/98 1216 
09/27/98 1216 
09/27/98 1216 

n .. .....t,Ms ........ Gf iNtllpiMiolonJ ~ 11'1 .... r~ 111bi!M>Cl tiPG'I obl-lliDnl lnd lftolltftti t~ b)' ... clenllol 'lflliwne 1or;tu.l ~onl"odlnhlll UH 111'111 r~ IYI. ~ m.cM Ttl., lrtlltptiiiiiOIII or ,:lplnoonl l•p<nUd rtv•uer~l tl .. bltll ru<J!Iml/>1 Ill C<'wl I ibotiiOf .. l (.<>•1 
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• ca 
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• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
* ca 
• ca 
* ca 
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• ca 
* ca 
• ca 
* ca . " 
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• c• 
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JolJ NL<n!Jor: 902439 

CUSTOMER: Sandin National Laboratory 

Custon1er Sorrp\e iD •. : 042497-001 
Laboratory Snmp\e !D: 982439-S 

--~-------- ··------ -----------
TEST METIIOO PARAMETER/TEST DESCRIPTION 

CA-GLR-R405 Urnn i o..m- 234, 235, 238 
UroniLJro·234, solid 
Uraniunt 234, error+/~, Solid 
Uraniunt-235, "ctivity, Solid 
Uraniunt 235, error+/-, solid 
Uranlunt-238, Activity, Solid 
Uranlunt 238, error+/·, Solid 
Uraniunt-234, MOA, Solid 
Uranhn-234, L<, Solid 
UraniLJn·235, HDA, Solid 
UraniLJn-235, Lc, Solid 
Uranhn-238, MOA, Solid 
UraniLJn-238, Lc, Solid 

EPA 901. 1 Gamma Scan (HPGe ganma) 
Actinium-228, Activity, Solid 
Actinium·228. error+(-, Solid 
ActlniLJn-228, MOA, Solid 
Actinium-228, Lc, Solid 
AmericiLJn·241, Activity, Solid 
Americium-241, error+/-, Solid 
Americlum-241, MDA, Solid 
AotericiLJn-241, Lc, So( id 
Cerium·l44, Activity, Solid 
Cerium-144, Error, +f-, Solid 
CeriLJn-144, HDA, Solid 
Cerium-144, lc, Solid 
Cobalt-60, Activity, Solid 
Cobalt-60, Error, +t-, Solid 
Cobalt-60, MOA, Solid 
Cobalt-60, Lc, Solid 
Chromium-51, Activity, Solid 
Chromiun·51, Error, +/-, Solid 
Chromium-51, HDA, Solid 

CORE 

L A 6 0 R A T 0 R Y T E S T RESULTS 

PROJECT: AR/COC-600799 

Date San~led ...... : 09/08/98 
Onto Received ....• : 09/12/98 

-----~· 

SAMPLE RESULT Q FLAGS MOL 

0.790 
0.280 
0.0100 
0.0300 
0.880 
0.290 
0.0100 
0.0100 
0.0100 
0.0100 
0.0200 
0.0300 

1.2 
0.5 
0.2 
0.1 
0.1 
0.1 
0.2 
0.2 
0.0 
0.0 
0.4 
0,4 
0.2 
0.1 
0.0 
0.0 
0.7 
0.6 
0.4 

Date: 01/25/99 

Time Sampled ...... : !0:40 
Time Received ••••. : 11:00 

PQL DILUTION 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1. 00 
1.00 
1.00 
1.00 
1.00 
1.00 

) 

LABO~¥!~s 

ATTN: SUZi Jensen 

Sample Matrix ..... : Soil 

-~---

UNITS BATCH DATE ANALYZED 

pCi/g 10279 10(07 (96 145ft 
pCi/g 10279 10/07/96 1456 
pCitg 10279 10/07/98 1458 
pCi/9 10279 10/07/98 1458 
pCi/g 10279 10107(98 1458 
pCitg 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07{98 1458 
pCi/g 10279 10!07!96 1458 
pCi/g 10279 10/07/98 1458 

pCi/g 10308 09/27/98 1216 
pCi/g 10308 09!27!98 1216 
pCi/g 10308 09/27/98 1216 
pCi(g 10308 09/27/98 1216 
pCi/g 10306 09!27!98 1216 
pCi/g 10308 09/27!98 1216 
pCi/g 10308 09!27!98 1216 
pCi/g 10308 09/27/98 1216 
pCi/g 10308 09!27(98 1216 
pCi/g 10308 09/27/98 1216 
pCi/g 10308 09/27/98 1216 
pCi/g 10308 09/27/98 1216 
pCi(g 10308 09/27/98 1216 
pCi/g 10308 09/27/98 1216 
pCi/g 10308 09/27/98 1216 
pCi/g 10308 09/27/98 1216 
pCi/g 10308 09/27/98 1216 
pCi/g 10308 09!27!98 1216 
pCi/g 10308 09/27!98 1216 

~-

TECI 

• <· 
* Ci . ,, 
• c. 
• c ' a • c 
• Co 

* en 
• ca 
• ca 
* ca 
• co 

• Col . co 
• Col 

* til 

•ca 
• ca . ca 
• ,,, . (i\ 
• ca . Col 

• Ci.l 

• ca 
• co 
* Cil 

* Cil 

' Ul 

• ca . Col 

·--~ -------
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---·~========~=======================================================----, 

Job Number: 982439 

CUSTOMER: Sandia National Laboratory 

Customer Sample ID •• : 042498-001 
LAboratory Sample ID: 982439-7 

lEST HETHOO PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 Uraniun-234, 235, 238 
Uranium-234, Solid 
Uranium 234, error+/-, Solid 
Uranfum-235, Activity, Solid 
Uranium 235, error+/~, Solid 
Uranium-238, Activity, Sol fd 
Uranium 238, error+/·, Solid 
Uranluw234, HDA, Solid 
Urnnlun-234, Lc, Sol fd 
Uranfu11- 235, HOA, Solid 
Uranium-235, Lc, Solid 
Uranlum-238, HOA, Solid 
Uranium-238, Lc, Solid 

EPA 901.1 Gm111111 Scan ( IIPGe gan~ta) 

Actinlun-228, Activity, Solid 
Actinium-228, error+/-, Solid 
Actinium-228, HOA, Solid 
Actinium-228, Lc, Solid 
Amerfcium-241, Activity, Solid 
Americlum-241, &rror •1·, Solid 
Americium-241, MDA, Solid 
Amerfcium-241, lc, Solid 
Cerium·144, Activity, Solid 
Cerfum-144, Error, +/-, Solid 
Cerium-144, HDA, solid 
Cerium-144, Lc, Solid 
Cobalt-60, Activity, Solid 
Cobalt-60, Error, +/-, Solid 
Cobalt-60, HDA, Solid 
Cobalt-60, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +t-, Solid 
Chromium-51, HOA, Solid 

L A B 0 R A T 0 R Y T E S T RESULTS 

PROJECT: AR/COC-600799 

Date Sampled ...•.• : 09/08/98 
Date Received ....• : 09/12/98 

SAMPLE RESULT Q FLAGS MDL 

0.790 
0.300 
0.0500 
0.0800 
1.14 
0.350 
0.0100 
0.0100 
0.0100 
0.0100 
0.0300 
0.0300 

1. 5 
0.5 
0.2 
o. 1 
0.0 
0.1 
0.1 
0.2 
0.2 
0.3 
0.3 
0.2 
0.2 
0.1 
0.0 
0.0 
1.5 
1.8 
1.0 
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Date: 01!25/99 

Time Sampled .••.•• : 10:45 
Time Received ••••. : 11:00 

PQL DILUTION 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

ATTN: suzi Jensen 

sample Matrix ..... : Soil 

UNITS BATCH DATE ANALYZED 

pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/9 10279 10/07/98 1458 
pCi/g 10279 10/07198 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pC i/g 10279 10/07/98 1458 
pCI/g 10279 10/07/98 1458 
pCI/g 10279 10/07/96 1458 
pCI/g 10279 10/07/98 1458 
pCf/9 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 

pCi/g 10308 09/27/98 1318 
pCi/g 10308 09/27/98 1318 
pCi/g 10308 09/27/98 1318 
pCi/g 10308 09/27/98 1318 
pCi/g 10308 09!27/98 1318 
pCi/g 10308 09/27/98 1318 
pCi/g 10308 09/27/98 1318 
pCi/g 10308 09/27/98 1318 
pCi/g 10308 09/27/98 1318 
pCi/g 10308 09!27/98 1318 
pCi/g 10308 09/27/98 1318 
pCifg 10308 09127/98 1318 
pCi/g 10308 09/27/98 1318 
pCi/g 10308 09/27/98 1318 
pCi/g 10308 09/27/98 1318 
pCi/g 10308 09/27/98 1318 
pCi/g 10308 09/27/98 1318 
pCi/g 10308 09/27/98 1318 
pCi/g 10308 09!27198 1318 
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TECH 

•ca 
• ea 
* ea 
• ca 
• ca 
* ca 
* ca 
* ca 
• ca 
* ea 
* ca 
• ca 

* en 
* CD 
* en 
• ca 
• ca 
• ca 
* ca 
• ca . ca 
• ca 
• ca 
* ca 
• ca 
• ca 
• ca 
• ca 
• ca 
* ca 
• ca 
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---~-----------------------------------------··-------------------------------------------------------------------------------------------------

Job Number: 982439 

CIISTOMER: Sandia National laboratory 

Customer Sample ID .. : 042527-001 
laboratory Sample ID: 982439·10 

TEST METHOD PARAMETER/TEST DESCRIPTION 

CA·GLR-R405 Uraniun-234, 235, 238 
Uraniw-234, Solid 
Uraniw 234, error+/·, Solid 
Uraniun·235, Activity, Solid 
uraniun 235, error+/·, solid 
Uraniun-238, Activity, Solid 
Uraniun 238, error+{·, Solid 
Uraniun-234, MOA, Solid 
UranilJit·234, Lc, Solid 
Uraniun-235, HOA, Solid 
uraniun-235, lc, Solid 
Urani1J11·238, HOA, Solid 
Urani1J11·238, Lc, solid 

EPA 901.1 Gamma Scan !HPGe gamma) 
Actiniw-228, Activity, Solid 
Actinlum-228, error +/·, Solid 
Actinlum·228, HDA, Solid 
Actinium·228, lc, Solid 
Americium·241, Activity, Solid 
Americium·241, error+/·, Solid 
Americium-241, HOA, solid 
Americium·241, Lc, Solid 
cerium-144, Activity, Solid 
Cerium·144, Error, +!-, Solid 
cerium·144, MDA, Solid 
Cerium·144, Lc, Solid 
Cobolt·60, Activity, Solid 
Cobalt-60, Error, +/·, Solid 
Cobalt-60, HDA, Solid 
Cobol t-60, Lc, solid 
ChromilJII·51, Activity, Solid 
Chromiun-51, Error, +/-, Solid 
Chromium-51, MDA, Solid 

L A B 0 R A T 0 R Y T E S T RESULTS 

PROJECT: AR/COC·600799 

Date Sampled .•..•. : 09/08/98 
Date Received ••••• : 09/12/98 

SAMPLE RESULT a flAGS MOl 

0.760 
0.270 
0.0300 
0.0600 
0.930 
0.300 
0.0100 
0. 0100 
0.0100 
0.0100 
0.0200 
0.0300 

1.8 
0.4 
0.1 
0.0 
0.0 
0.0 
0.1 
o. 1 
0.4 
0.5 
0.4 
0.3 
0.2 
o. 1 
0.0 
0.0 
1.2 
1.2 
0.8 

Date: 01/25/99 

Time Sampled .•.... : 10:46 
Time Received ••••. : 11:00 

POL DILUTION 

1. 00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1. 00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

ATTN: suzi Jensen 

Sample Hatrtx ..... : Soil 

UNITS BATCH DATE ANALYZED TECH 

pCi/g 10279 10/07/98 1458 * ca 
pCi/g 10279 10/07/98 1458 * ca 
pCi/g 10279 10/07/98 1458 * ca 
pCi/g 10279 10/07/98 1458 * ca 
pCI/g 10279 10/07/98 1458 • ca 
pCi/g 10279 10/07/98 1458 • ca 
pCi/g 10279 10/07/96 1458 * ca 
pCI/g 10279 10/07/98 1458 * CB 
pCi/9 10279 10/07/98 1458 * ca 
pCt/g 10279 10/07/96 1458 * ca 
pCt/g 10279 10/07/98 1458 • ca 
pCi/g 10279 10/07/98 1458 * ca 

pCi/g 10308 09/27/98 1319 * ca 
pCi/9 10308 09/27/96 1319 * co 
pCI/g 10308 09/27/98 1319 * co 
pCi/g 10308 09/27/98 1319 * co 
pCi/g 10308 09!27!98 1319 • co 
pCi/g 10308 09/27/98 1319 * ca 
pCi/g 10308 09/27/98 1319 . ca 
pCi/9 10308 09/27/98 1319 • ca 
pCi/g 10308 09/27/98 1319 * ca 
pCI/g 10308 09/27/98 1119 • ca 
pCi/g 10308 09/27/98 1319 • ca 
pCi/g 10308 09/27/98 1319 * ca 
pCi/g 10308 09!27!98 1319 • ca 

pCi/g 10308 09/27/98 1319 * ca 
pCi/g 10308 09/27198 1J 19 " en 
pCi/9 10306 09/27/90 1319 • en 
pCi/g 10308 09/27/90 1319 * Ci\ 

pCi/g 10308 09/27/98 1319 * C<l 

pCi/g 10308 09/27/98 1319 * Col 

-- ---~----
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CORELABO~ 
-- ------'====~--============================-----. 

L A 8 0 R A T 0 R Y T E S T RESULTS 
Job Number: 982439 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •• : 042499·001 
Laboratory Sanple 10: 902439·13 

TEST METHOD PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 Uranium-234, 235, 238 
Uran\un-214, Solid 
Uranium 234, error+/·, Solid 
Uranium-235, Activity, Solid 
Uranium 235, error+/-, Solid 
Uranium·238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranlum-234, HDA, Solid 
Uranh .. -234, Lt, Solid 
Uranium-235, HOA, Solid 
Uranium-235, Lc, Solid 
Uranium·238, HDA, solid 
Uranium-238, Lc, Solid 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actlnlum·228, Activity, Solid 
Actlnlum-228, error •t·, Solid 
Actlnium-228, HOA, Solid 
Actlnium·228, lc, Solid 
Americlum-241, Activity, Solid 
Americlum-241, error +J·, Solid 
Americlum-241, HOA, Solid 
Americium-241, lc, Solid 
Cerium·144, Activity, Solid 
Cerlum·144, Error, +/·, Solid 
Cerlum·144, HOA, Solid 
Cerlum-144, lc, Solid 
Cobalt·60, Activity, Solid 
Cobalt·60, Error, •t·, Solid 
Cobalt-60, HDA, Solid 
Cobalt-60, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
Chromium-51, HDA, Solid 

PROJECT; AR/COC·600799 

Date Sampled •••••• : 09/08/98 
Date Received •.••• : 09/12/98 

SAMPLE RESULT Q FLAGS MDL 

1.32 
0.370 
0.110 
0.100 
1.19 
0.340 
0.0100 
0.0100 
0.0100 
0.0100 
a.azoo 
a.o2oo 

1.5 
0.4 
0.1 
0.0 
0.0 
0.0 
0.1 
0.6 
0.3 
G.l 
0.2 
0.3 
0.2 
0.1 
0.0 
0. 1 
0.1 
0.3 
0.3 
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Date: 01/25/99 

Time Sampled •.•.•. : 10:50 
Time Received ••.•. : 11:00 

PQL DILUTION 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
I.OG 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

ATTN: Suzi Jensen 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED TECH 

pct/g 10279 10/07/98 1458 • en 
pCi/g 10279 10/07/98 1458 • en 
pCi/g 10279 10/07/98 1458 * ca 
pci/g 10279 10/07/98 1458 • ca 
pCi/g 10279 10/07/98 1458 • ca 
pCi/g 10279 10/07/98 1458 • ca 
pei/g 10279 10/07/98 1458 • ca 
pCi/9 1G279 10/07/98 1458 • ca 
pCI/g 1G279 10/07/98 14~A • ca 
pCI/g 10279 10/07/98 W8 • ca 
pei/g 10279 10/07/98 1458 • ca 
pCI/g 10279 10/07/98 1458 • ca 

pCi/g 10308 09/28/98 0756 • ca 
pCi/g 10308 09/28/98 0756 • ca 
pCi/g 10308 09/28/98 0756 • ca 
pCi/g 10308 09/26/98 0756 • ca 
pCilg 10308 09128!98 0756 • ca 
pCi/~ 10308 09/28/98 0756 • ca 
pti/g 10308 09/28/98 0756 • ca 
pCi/g 10308 09/26/98 0756 • ca 
pCI/g 10308 09/28/98 0756 • ca 
pei/g 10308 09/28/98 0756 • ca 
pCi/g 10308 09/28/98 0756 • ca 
pCiJg 10308 09/28/98 0756 • ca 
pCi/g 10308 09/28/98 0756 • ca 
pCi/g 10308 09!28!98 0756 • ca 
pCi/g 10308 09/28/96 0756 • ca 
pCi/g 10308 09126!96 0756 • ca 
pGi/g 10306 09/28{98 0756 • ca 
pCi/g 10308 09/28/98 0756 • ca 
pCi/g 10306 09/28/98 0756 • ca 



Job N1.1uber: 982439 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 .. : 042500·001 
lnbot·ntory Snuplo 10: 902439-14 

lEST METHOD PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 Uranium-234, 235, 238 
Uranium-234, Solid 
Uranium 234, error+/~, Solid 
Uranium·235, Activity, Solid 
Uranium 235, error+{-, Solid 
Uranium-238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranium-234, MDA, Solid 
Uranlum-234, lc, Solid 
Uranium-235, HDA, Solid 
Uranlum-235, lc, Solid 
Uranlum-238, HDA, solid 
Uranium-238, lc, Solid 

EPA 901. 1 Gamma Scan CHPGe gamma) 
Actfnium-228, Activity, Solid 
Actlnium-228, error+/-, Solid 
Actlnlum·228, MDA, Solid 
Actfnium-228, lc, Solid 
Amoricium·Z41, Activity, Solid 
Americium-241, error+/·, Solid 
Americium·241, HDA, Solid 
Amerlcium·241, Lc, Solid 
Cerium·144, Activity, Solid 
Cerlum-144, Error, +/·, Solid 
Cerlum-144, MOA, Solid 
Cerium·144, lc, Solid 
Cobalt-60, Activity, Solid 
Cobalt·60, Error, •1·, Solid 
Cobalt·60, MDA, Solid 
Cobalt·60, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51: Error, +1-, Solid 
Chromium-51, MDA, Solid 

.. 
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l A 0 0 R A T 0 R Y T E S T RESUlTS 

PROJECT: AR/COC-600799 

Date Sampled ...... : 09/08/98 
Dote Received ..... : 09/12/90 

SAMPlE RESULT Q FLAGS MDL 

0.680 
0.240 
0.0200 
0.0400 
0.930 
0.280 
0.0100 
0.0100 
0.0100 
0.0100 
0.0200 
0.0200 

1 . 1 
0.4 
0.1 
0.0 
0.2 
o.z 
0.3 
o.z 
0.1 
0.4 
0.3 
0.3 
0.2 
o. 1 
0.0 
0.0 
0.3 
0.5 
0.4 
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Date: 01/25/99 

lime Sampled ••••.. : 10:55 
Tin1e Received ••••• : 11:00 

PQL DILUTION 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1. 00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

ATTN: suzl Jensen 

Sample Matrix .•.•• : Soil 

UNITS BATCH DATE ANALYZED 

pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07{98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi{g 10279 10!07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10(07(98 1458 
pCI/g 10279 10/07!98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07{98 1458 

pCI/g 10308 09/28/98 0757 
pCi/g 10308 09/28/98 0757 
pCi/9 10308 09128/98 0757 
pCi/9 10308 09/28/98 0757 
pCifg 10308 09/28!98 0757 
pCifg 10306 09/28/98 0757 
pCi/g 10108 09/28/98 0757 
pCi/g 10108 09/28/98 0757 
pcltg 10308 09/28/98 0757 
pCI/g 10306 09/28/98 0757 
pCi/g 10308 09/28/98 0757 
pCI/g 10308 09/28/98 0757 
pCi/g 10308 09/28/98 0757 
pCi/g 10308 09/28/98 0757 
pCi/g 10308 09/28/98 0757 
pCI/g 10308 09/28/98 0757 
pCi/g 10308 09!28!96 0757 
pCi/g 10308 09/28/98 0757 
pCi/g 10308 09/28/98 0757 
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CORE LABORATORIES 

l A B 0 R A T 0 R Y T E S T RESULTS 
Job Number: 982439 Pate: 01/25/99 

------------------------------------------------------------------------------------------~ 
CUSTOMER: Sandia National Laboratory 

customer Sample 10 .. : 042501·001 
laboratory San~le ID: 982439·16 

TEST METHOD PARAMETER/TEST DESCRIPTION 

CA·GLR-R405 Uranlun·234, 235, 236 
Uranlun-214, Solid 
Uranil.rn 234, error+/·, Solid 
Uraniun·235, Activity, Solid 
UraniliD 235, error+/·, Solid 
Uraniun-238, Activity, Solid 
Uraniun 238, error+/·, Solid 
urnniun·234, MOA, Solid 
Ur an iun· 234, Lc, Solid 
Uraniun-235, HDA, Solid 
Uranium·235, Lc, Solid 
uraniun-238, MDA, Solid 
Uronium-238, Lc, Solid 

f>PA 901. 1 Gaonna Scan (IIPGe ganmal 
Actlnlum-228, Activity, Solid 
Actiniun-228, error +/-, Solid 
Actinium-228, MOA, Solid 
Actlnium-228, Lc, Solid 
Amerlclum·241, Activity, Solid 
Americium-241, error+!-, Solid 
Americlum-241, MOA, Solid 
Americlum-241, Lc, Solid 
cerium·144, Activity, Solid 
Cerium-144, Error, +/-, Solid 
Cetlum-144, MOA, Solid 
Cerium·144, Lc, Solid 
Cobalt-60, Activity, Solid 
cobalt-60, Error, +/·, Solid 
Cobalt-60, MOA, Solid 
Cobalt-60, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, error, +/-, Solid 
Chromium-51, HPA, Solid 

PROJECT: AR/COC·600799 

Date Sa~led ...... : 09/08/98 
Date Received •.••• : 09/12/98 

SAMPLE RESULT a FLAGS HOL 

1.08 
0.320 
0.00 
0.0100 
1.36 
0.370 
0.0100 
0.0100 
0.0100 
0.0100 
0.0200 
0.0200 

1.3 
0.3 
o. 1 
o.o 
0.0 
0.0 
0.1 
0.4 
0.4 
0.4 
0.3 
0.3 
0.1 
0.1 
0.0 
0.0 
0.1 
0.3 
0.3 
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Time Sa~led •.•••• : 11:00 
Time Received ..••• : 11:00 

PQL DILUTION 

1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 

ATTN: suzi Jensen 

Sa~le Matrix ...•• : Soil 

UNITS BATCH DATE ANAL YZEO 

pCi/g 10279 10/07/98 1458 
DCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCI/g 10279 10/07/96 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/96 1458 
pCI/9 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCI!g 10279 10/07/98 1458 
pCi/9 10279 10/07/98 1458 
pCi/9 10279 10/07/98 1458 

pCi/g 10308 09/~8/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/9 10308 09/28/98 0904 
pCi/9 10308 09/28/98 0904 
pCI/9 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/9 10308 09/28/98 0904 
pCI/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/9 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/9 10308 09/28/98 0904 
pCI/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09126/98 0904 
pCi/g 10306 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/9 10308 09/26/98 0904 

-~ 
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Job Nunber: 982439 

:USTOHER: Sandia National Laboratory 

Customer Sample 10 •• : 042502·001 
Lnborotory Sonple 10: 982439·17 

fEST METHOD PARAMETER/TEST DESCRIPTION 

CA-GLR·R405 Uraniunt·234, 235, 238 
Ur.nium-234, Solid 

EPA 901.1 

Uranium 234, error+/·, Solid 
Uranium-235, Activity, Solid 
Uranium 235, error+/·, solid 
Uranium·238, Activity, Solid 
Uranium 238, error+(-, Solid 
Uranium·234, MOA, Solid 
Uranium-234, Lc, Solid 
Uranium-235, MDA, Solid 
Uranium-235, Lc, Solid 
Uranium-238, HDA, Solid 
Uranium-238, Lc, solid 

Gamma Scan (HPGe gamma) 
Actinlum-228, Activity, Solid 
Actinium-228, error+/·, Solid 
Actinium-228, HDA, Solid 
Actinlum-228, Lc, Solid 
Americium-241, Activity, Solid 
Americium-241, error+/·, Solid 
Amerlcium-241, HDA, Solid 
Americlum-241, Lc, Solid 
Cerium-144, Activity, Solid 
Cerium-144, Error, +{·, Solid 
Cerium-144, MDA, Solid 
Cerium-144, Lc, Solid 
Cobait-60, Activity, Solid 
Cobalt-60, Error, +(·, Solid 
Cobalt-60, HOA, Solid 
Cobalt-60, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
Chromium-51, MDA, solid 

L A B 

f) r ... r [' f' • ~-~ n-: n 
/ 

1
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ORATORY T E s T 

CORE 

RESULT s 
Date: 01/25{99 

PROJECT: AR/COC-600799 

Date Sampled •.•... : 09/08/98 Time Salflll•cf ...... : 11:05 
Dote Received ..... : 09/12/98 Time Received ..••. : 11:00 

SAMPLE RESULT Q FLAGS MOL PQL DILUTION 

0.790 1 
0.270 1 
0.100 1 
0.0900 I 
1.21 1 
0.340 1 
0.0100 1 
0,0100 I 
0.0100 1 
0.0100 1 
0.0200 1 
0.0200 I 

2.0 1 
0.5 1 
0.1 1 
0.0 1 
0.3 1 
0.3 I 
0.3 1 
0.2 1 
0.0 1 
0.0 1 
0.1 1 
0.1 1 
0.1 1 
0.1 1 
0.0 1 
0.0 1 
0.9 1 
0.7 1 
0.3 1 
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AlTN: Suzi Jensen 

Salfllle Matrix •..•• : Soil 

UNITS BATCH DATE ANALYZED 

pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/96 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10{07{98 1456 
pCi/g 10279 10/07/98 1458 
pCi{g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCI/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCI/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 

pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28!98 0904 
pCi/g 10308 09/28{98 0904 
pCi/g 10308 09/28/98 0904 
pCI/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCilg 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCI/g 10308 09/28/98 0904 
pCi/g 10308 09128/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09!28198 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
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Job Number: 982439 

CUSTOMER: Sandia National Laboratory 

Customer sample 10 .• ; 042503·001 
Laboratory Sample 10: 982439·19 

ltsT METHOD PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 Uraniun·2l4, ZJS, 238 
Uranh.m-234, Solid 
uraniun 234, error+/·, Solid 
Uraniun·235, Activity, solid 
Uraniun 235, error+/·, Solid 
Uranium·238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranlun·2J4, MDA, Solid 
Uranlum·234, Lc, Solid 
Urenlun·2J5; MDA, Solid 
Uranium·235, lc, Solid 
Uranium·Z38, MDA, Solid 
Uroniun-238, lc, Solid 

"EPA 901.1 Gamma Scan (HPGe gamma) 
Actlnium·228, Activity, Solid 
Actinlum·228, error+/·, Solid 
Actlnlum·228, MOA, Solid 
Actlnlum·228, lc, Solid 
Amerlclum-241, Activity, Solid 
Americlum-241, error+/·, Solid 
Amerlclum-241, MDA, Solid 
Amerlcium-241, Lc, Solid 
Cerlum·144, Activity, Solid 
Cerium·144, Error, +/·, Solid 
Cerlum·144, HOA, Solid 
Cerium·144, lc, Solid 
Cobalt·60, Activity, Solid 
Cobalt-60, Error, +/·, Solid 
Cobalt-60, MOA, Solid 
Cobalt·60, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
Chromium-51, HOA, Solid 

'\ : , f. ~ ~ :~~ r-:-D 
.. ~ .I • J ., ·-·.. I . ,! • -· ••• 

CORE LArl~~~O~ES 
L A 8 0 R A T 0 R Y T E S T RESULTS 

PROJECT: AR/COC-600799 

Date Sampled •...•. : 09/08/98 
Date Received ••••• : 09/12/98 

SAMPLE RESULT Q FLAGS MOL 

0.840 
0.290 
0.0700 
0.0800 
0.830 
0.280 
0.0100 
0.0100 
0.0100 
0.0100 
0.0200 
0.0300 

1.1 
0.3 
0.1 
0.0 
0.0 
0.1 
0.1 
0.4 
0.2 
0.3 
0.3 
0.3 
0.0 
o.o 
o.o 
0.0 
0.9 
0.8 
0.4 
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Date: 01/25/99 

Time Sampled •••.•• : 11:10 
Time Received ••••. : 11:00 

PQL DILUTION 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

ATTN: Suzi Jensen 

Sample Matrix ••••. : Soil 

UNITS BATCH DATE ANALVZEO 

pCi/9 10279 10/07/98 1458 
pCI/g 10279 10!01198 1458 
pCI/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/9 10279 10/07/98 1458 
ptl/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pGi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCI/9 10279 10/07/96 1458 
pCi/g 10279 10/07/98 1458 

pCi/g 10308 09/28/98 10DS 
pCI/g 10306 09/28/98 1005 
pCI/g 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCI/g 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCI/g 10308 09/28/98 1005 
pCI/g 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pti/g 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCi/g 10308 D9/28/98 1005 
pCl/g 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
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l A B 0 R A T 0 R Y T E S T RESULTS 

Job Number: 982439 Date: 01/25/99 

ATTN: Suzi Jensen :USTOMER: Sandia National laboratory PROJECT: AR/COC-600799 
--------------~---------------------------------------------------------

lEST 

Customer Sample 10 •. : 042504·001 
Laboratory Sample 10: 982439·20 

METHOO PARAMETER/TEST DESCRIPTION 

Date Sampled •..... : 09!08!98 
Date Received ••... : 09/12/98 

SAMPLE RESUlT Q FLAGS MDL 

Time Sampled ..•.•• : 11:15 
Time Received ••••• : 11:00 

POl DILUTION 

Sample Matrix ..... : Soil 

UNITS BATCH DA IE ANAL YZEO 

CA-GLR-R405 Urani\111· 234, 235. 236 
1 pCi/g 10279 10/07/98 1458 Uranlum-234, Solid 0.630 

Uranium 234, error+/-, Solid 0.270 1 pCi/g 10279 10/07/98 1458 

Urani\111· 235, Activity, Solid 0.0100 1 pCi/g 10279 10/07/98 1458 

Urani'-'11 235, error+/·, Solid 0.0400 1 pCi/g 10279 10/07/96 1458 

Uranillll·238, Activity, Solid 1.25 1 pCi/g 10279 10/07/98 1458 

Uranium Z38, error+/·, Solid 0.380 1 pCi/g 10279 10/07/98 1458 

uranlum-234, MOA, Solid 0.0100 1 pCi/g 10279 10/07/98 1458 

Uronlum-234, Lc, Solid 0.0100 1 pCi/g 10279 10/07/98 1458 

Urani'-'11·235, MDA, Solid 0.0100 1 pCi/g 10279 10/07/98 1458 

Uranlum-235, Lc, Solid 0.0100 1 pCI/g 10279 10/07/98 1458 

Uranillll·238, HDA, Solid 0.0300 1 pCI/g 10279 10/07 !98 1458 

Uranium·238, Lc, Solid 0.0300 1 pCi/9 10279 10/07/98 1458 

E~A 901.1 GaJIJI18 Scan (HPGe ganmal 
Actinlum-228, Activity, Solid 1.6 1 pCi/g 10306 09128/98 1005 

Actinium-228, error+/-, solid 0.4 1 pCi/g 10306 09/28/98 1005 

Actinium-228, MDA, Solid 0.1 1 pCI/9 10308 09/28/98 1005 

Attlnium-228, lc, Solid o.o 1 pCi/g 10308 09/28/98 1005 

Americium·241, Activity, Solid 1.1 1 pCi/g 10306 09/28/98 1005 

Americium-241, error+/-, Solid 0.6 1 pCi/g 10308 09/28/98 1005 

Americium-241, MDA, Solid 0.3 1 pCi/9 10308 09/28/98 1005 

Amerlcium-241, Lc, Solid 0.2 1 pCi/g 10308 09/28/98 1005 

terium-144, Activity, Solid 0.7 1 pCi/9 10308 09128!98 1005 

Cerium-144, Error, +/·, Solid 0.4 1 pCi/9 10308 09/28/98 1005 

Cerium·144, MDA, Solid 0.2 1 pCi/g 10308 09/28/98 1005 

Cerlum-144, Lc, Solid 0.2 1 pCi/g 10306 09!26!98 1005 

cobalt-60, Activity, Solid 0.0 1 pCi/g 10306 09/28/98 1005 

cobatt-60, Error, +/-, Solid 0.0 1 pCi/g 10308 09!28196 1005 

Cobalt·60, MDA, Solid 0.1 1 pCi/g 10308 09/28/98 1005 

Cobalt-60, lc, Solid 0.0 1 pCi{g 10306 09/28/98 1005 

Chromium-51, Activity, Solid 0.0 1 pCi/g 10308 09/28/98 1005 

Chromium-51, Error, +/·, sot id 0.0 1 pCi/g 10308 09/28/98 1005 
Chromium-51, MDA, sot id 0.2 1 pCi/g 10308 09/28/98 1005 

.. --
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Job Number: 962439 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •• : 042505·001 
laboratory Sample 10: 982439·23 

TEST HETHOO PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 Uranium-234, 235, 238 
Uranium-234, Solid 
Uranium 234, error+/·, Solid 
Uranium-235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uranlum-238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranlum-234, MDA, Solid 
Uranium-234, Lc, Solid 
Uranium-235, MDA, Solid 
Uranium·235, lc, Solid 
Uranlum-238, MDA, Solid 
Uranium·238, Lc, Solid 

EPA 901. 1 Galllllll Scan (HPGe ganmal 
Actlnium-228, Activity, Solid 
Actinlum-228, error+/·, solid 
Actinium-228, MOA, solid 
Actlnium-228, Lc, Solid 
Americium-241, Activity, Solid 
Amerlcium-241, error+/·, Solid 
Americium-241, MDA, Solid 
Amerlcium-241, Lc, solid 
cerium-144, Activity, solid 
Cerium-144, Error,+/·, Solid 
Cerlum-144, MOA, Solid 
cerium-144, Lc, Solid 
Coba\t-60, Activity, Solid 
Cobalt-60, Error, +/·, Solid 
Cobalt·60, MDA, Solid 
Cobalt-60, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, •t·, Solid 
Chromium-51, MDA, Solid 

I '' r r [' t ••· ro- f.'ll [-' ,- ~- • '' I'~~" 
, , . , :. •. , : \; i 1 : ~~ , 1

1 ' /'II;~ ( : \:• ! 
I • ,, , Ll 1 ,.., " \o ••. l lu.o E.,. ·~ t.._. ~ ~:...' iJ \1 ~ 

L A 8 0 R A I 0 R Y I E S T R E S U L 

PROJECT: AR/COC-600799 

Date San~led •••••• : 09/08/96 
Date Received ••••• : 09/12/98 

SAMPLE RESULT Q FLAGS MOL 

0.480 
0.210 
0.0400 
0.0600 
0.920 
0.300 
0.0100 
0.0100 
0.0100 
0.0100 
0.0200 
0.0300 

1.8 
0.7 
0.2 
o. 1 
0.0 
0.1 
0.1 
0.4 
0.2 
0.3 
0.3 
0.3 
0.6 
0.1 
o.o 
0.0 
1.1 
I .2 
0.8 
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CORE LABOR~ 
T S 

Date: 01/25/99 

ATTN: Suzi Jensen 

Time Sant~led ...... : 11:20 Sample Matrix ••••• : Soil 
Time Received •.••• : 11 :00 

POL DILUTION UNITS BATCH DATE ANALYZED 

1.00 pCi/g 10279 10/07/98 1458 
1.00 pCi/g 10279 10/07/98 1458 
1.00 pCI/g 10279 10/07/98 1458 
1.00 pCi{g 10279 10107/98 1458 
1.00 pCi/g 10279 10/07/98 1458 
1.00 pCi/g 10279 10/07/98 1458 
1.00 pCi{g 10279 10/07/98 1458 
1.00 pCi/g 10279 10/01/98 1458 
1,00 pCI/g 10279 10/07/98 1458 
1.00 pCi/g 10279 10/07/98 1458 
1.00 pCitg 10279 10/07!98 1458 
1.00 pCi/g 10279 10/07/98 1458 

1.00 pCi/g 10308 09/28/96 1110 
1.00 pCi/g 10308 09/28/98 1110 
1.00 pCi/g 10308 09/28/98 1110 
1.00 pCi{g 10308 09/28/98 1110 
1.00 pCi/g 10308 09/28/98 1110 
1.00 pCI/g '10308 09/28/96 1110 
1.00 pCi/g 10308 09/28/98 1110 
1.00 pCi/g 10308 09/28{98 1110 
1.00 pCi/9 10308 09/28!98 1110 
1.00 pCi/g 10308 09/28/98 1110 
1.00 pCifg 10308 09/28/98 1110 
1.00 pCI/g 10308 09{28/98 1110 
1.00 pCi/g 10308 09/28/98 I 110 
1.00 pCi/g 10308 09/28/98 1110 
1.00 pCi/g 10308 09/28/96 1110 
1.00 pCi/g 10308 09/28/98 1110 
1.00 pCi/g 10308 09/28/98 1110 
1.00 pCi/g 10308 09/28/98 1110 
1.00 pCi/g 10308 09/28/98 1110 
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Job Number: 982439 

:usrOMER: Sandia National laboratory 

Customer sample ID .. : 042506-001 
laboratory Sample ID: 982439-24 

lEST METHOO PARAMETER/TEST DESCRIPTION 

CA·GlR·R405 Uranium-234, 235, 238 
Uranium-234, Solid 
uranium 234, error •!·, Solid 
Uranium·235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uranium-238, Activity, Solid 
Urenium 238, error+/·, Solid 
Uranhrn-234, MDA, Solid 
Uranium-234, lc, Solid 
UranilJn-235, HDA, Solid 
Uranilrn·Z35, lc, Solid 
Uranium-238, HDA, Solid 
Uranlum-238, lc, Solid 

EPA 901.1 Gomna Scan (IIPGe ganmal 
ActinilJli·Z26, Activity, Solid 
ActinitJn·2Z8, error+/·, Solid 
AetlnitJn·228, HOA, Solid 
Actlnium-228, lc, Solid 
AmericitJn·241, Activity, Solid 
AmericitJn·Z41, error+/·, solid 
An~ericium-241, HDA, Solid 
An~erici<Jn·241, lc, Solid 
Ceri<Jn·144, Activity, Solid 
Cerlum-144, Error, +/·, Solid 
CeritJn·144, HDA, Solid 
Ceri<Jn-144, Lc, Solid 
Cobalt-60, Activity, Solid 
Cobalt-60, Error, +/·, solid 
Cobalt-60, HDA, Solid 
cobalt-60, lc, Solid 
Chromium-51, Activity, solid 
Chromium-51, Error, +/·, Solid 
Chromium-51, HOA, Solid 

~v·~ J 

CORE LABORATORIES 

l A 8 0 R A T 0 R Y T E S T RESULTS 

PROJECT: AR/COC-600799 

Date Sampled •..... : 09/08/98 
Date Received ••... : 09/12/98 

SAMPlE RESUlT Q FLAGS MDL 

0.680 
0.270 
0.0600 
0.0800 
0.760 
0.280 
0.0100 
0.0100 
0.0100 
0.0100 
0.0300 
0.0300 

0.9 
0.3 
0.1 
0.0 
0.0 
0.2 
0.2 
0.2 
0.2 
0.4 
0.3 
0.3 
0.1 
0.1 
0.0 
0.0 
1 . 1 
0.5 
0.2 
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Date: 01/25/99 

Time Sampled .••••• : 11:25 
Time Received ..•.• : 11:00 

PQL DILUTION 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

ATTN: Suti Jensen 

Sample Matri•·····' Soil 

UNITS BATCH DATE ANALYZED 

pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/911 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10!07/98 1458 
pCi/g 10279 10/07/98 1458 
pCI/g 10279 10/07/98 1458 
pCI/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 

pCi/g 10308 09/28/98 1110 
pCi/g 10308 09!28!98 1110 
pCi/g 10308 09!28!98 1110 
pCi/g 10308 09/28/98 1110 
pCi/g 10308 09!28!98 1110 
pCI/g 10308 09/28!98 1110 
pCi/g 10308 09/28/98 1110 
pCi/g 10308 09/28/98 1110 
pCi/g 10308 09/28/98 1110 
pCi/g 10308 09/28/98 1110 
pCi/g 10308 09/28/98 1110 
pCi/g 10306 09/28/98 1110 
pCi/g 10308 09/28/98 1110 
pCi/g i0308 09/28/98 1110 
pCi/g 10308 09!28198 1110 
pCi/g 10308 09/28/98 1110 
pCi/g 10308 09/28/98 1110 
pCi/g 10308 09/28/98 1110 
pCi/g 10308 09/28/98 1110 
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CORE LABOAAiOBIES 

L A 8 0 R A T 0 R Y T E S T RESULTS 
Job Nllnber: 982439 Date: 01/25/99 

CUSTOMER: Sandia Natfonat Laboratory PROJECT: AR/COC·600799 ATTN: suzi Jensen 

Customer sa..,te 10 •• : Q.\2507 ·001 Date Sampled •••.•. : 09/08/98 Time Sampled •••••• : 13:30 sample Matrix ••••• : Soil 

Laboratory Sa..,le ID: 982439·26 Date Received •••.• : 09/12/98 Time Received ••••• : 11:00 

TEST METHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q FLAGS MDL PQL DILUTION UNITS BATCH DATE ANALYZED 

CA·GLR·R405 Uranfun·234, 235, 238 
Uraniun·234, Sol ld 0.970 1 pCI/g 10279 10/07/98 1458 

Uranllm 234, error+/·, solid 0.300 1 pCi/g 10279 10/07/98 1458 

Urani un-235, Activity, Solid 0.00 1 pCi/g 10279 10/07/98 1458 

Uranhn 235, error+/·, Solid 0.0100 1 pCI/g 10279 10/07/98 1458 

Uranh.Jn-238, Activity, solid 0.610 1 pCl/g 10279 10/07/98 1458 

Uranium 238, error+/·, Solid 0.220 1 pCI/g 10279 1D/07/98 1458 
Uranfum-234, MDA, Solid 0.0100 1 pCI/g 10279 10/07/98 1458 
Uranfum-234, Lc, Solid 0.0100 1 pCI/g 10279 10/07/98 1458 
Uranium-235, MDA, Solid 0.0100 1 pCI/g 10279 10/07/98 1458 

Uranfum-235, Lc, Solid 0.0100 1 pCI/g 10279 10/07/98 1458 

Uranium-238, MOA, Solid 0.0200 1 pCI/g 10279 10/07/98 1458 

Uranium-238, Lc, Solid 0.0200 1 pCi/g 10279 10/07/98 1458 

EPA 901.1 GB!m\8 Scan (HPGe ganma) 
Actfnfum-228, Activity, Solid 1.2 1 pCI/g 10308 09/28/98 13D7 
Actlnium~228, error+/·, Solid 0.5 1 pCi/g 10308 09/28/98 1307 
Actiniun·228, MDA, Solid 0.2 1 pCi/g 10308 09/28/98 1307 
Actfnium~228, Lc, Solid o. 1 1 pCi/g 10308 09/28/98 1307 
AmerfciUAr241, Activity, Solid 0.1 1 pCI/g 10308 09/28/98 1307 
Americium-241, error+/·, Solid 0.1 1 pCI/g 10308 09/28/98 1307 
Americium·241, MDA, solid 0.1 1 pCi/g 10308 09/28/98 1307 
Amerlcium·241, Lc, Solid 0.4 1 pCI/g 10308 09/28/98 1307 
Cerfum·144, Activity, Solid o.o 1 pCi/g 10308 09/28/98 1307 
Cerium~l44, Error, +/~, Solid 0.0 1 pCi/g 10308 09/28/98 1307 
Cerfum·144, MOA, Solid 0.4 1 pCI/g 10308 09/28/98 1307 
Cerium~ 144, Lc, sot id D.4 1 pCi/9 10308 09/28/98 1307 
Cobatt~60, Activity, Solid 0.1 1 pel/g 10308 09/28/98 1307 
Cobalt·60, Error, +/·, Solid o. 1 1 pCi/g 10308 09/28/98 1307 
Cobalt·60, MDA, Solid 0.0 1 pci/g 10308 09/28/98 1307 
Cobalt~60, Lc, Solid 0.0 1 pCI/g 10308 09/28/98 1307 
Chromh.m·51, Activity, Solid 0.2 1 pci/g 10308 09/28/98 1307 
thromium·Sl, Error, +/·, Solid 0.4 1 pCI/g 10308 09/28/98 1307 
Chromlum·51, HOA, Solid 0.4 1 pCi/g 10308 09/28/98 1307 
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lnlcrnallaiJ 
Bolch No. 

Depl. No.IMail Slop: 6133/MS1147 
I 

PtojecVTask Manager: 228AJJgRn-Copland 

Projecl Name: 220A 
Record Cenle; Code: 1309/228AIDA T 

Original To Accompany Samples, 
laboratory Copy (While) 

6 1(-lt).(_ ~ 13::2_ 
,1.1-1 

ANALYSIS REQUE;:. 1 AND CHAIN OF CUSTODY 
SAI~/Wf< No. 

Dale ~ar]lple.s 

Carr"!~IW.ayb~ :•u·:--.,.+~=--f--'._,..<..,;:::;_,

lab Conlacl: Ti111 Kciloqg 

Dale/ I ime 
Collected 

1'1 Copy To Accompany Samrles, 
Return to SMO (Blue) 

2•• Copy SMO Suspense Copy 
(Yellow) 

Page 1 ol. 

AR/COC-1.__--=...60::..;0:...;.7...;.9.:..9_ 

LAIIIJ•.I 

Parameler & Metllod Requested 

3' 11 Copy Field Copy (Pink) 



220A 

r .NA ttion Tech Area 
----

Hoom NA 
0 .. E R Sample ID or 
1 Sample location Del all 

~ 

T JAOU-228A-GR-123-DU 

T JAOU-228A-GR-123-DU 

T JAOU-228A-GR·124-S 
-- T JA OU-228A-GR-125·S 
-- lJAOU-228A-GR-125-S 

T JAOU·228A-GR-126-S 

T JAOU-228A-GR·127-S 

T JAOU-228A·GR-127-S 

T JAOU·22BA·GR-128-S 

l JAOU-228A-GR·129-S 

T JAOU-228A-GR-129-S 

-- TJA0U-226A-GR-129-S 

T JAOU-228A-GR·130·S 
-- T JAOU-228A-GR-131-S 

T JAOU-228A-GR-131-S 
-- lJAOU-228A-GR-132-S 

-

-
dltlons on Receipt 

tis 

, Accompany Samples, 
boratory Copy (White) 

---

-

ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) 

·--- . ---- . --·- _____________ , __ _ 
I 'IOJ~cl/1 osk Mm~:~qcr 220A/John Copland Case No .. 7225.2203 

~-- ---
g1tL 0 Reference LOV {available at SMO) 

z Container L.~ 
~ jjJ ~>< §,g_ iii DatefTime o·s .,., 
rr' E,. 

"'o Collected ~2 Type w 

0 228A 918/98 1046 soil G 
0 22BA 9/8/98 1046 soil G 
0 228A 9/8/98 1050 soil G -
0 228A 9/8/98 1055 soli G 
0 228A 9/8/98 1055 soil G 
0 - -22iiA 

9/8/98 1100 soil G 
0 228A 9/8/98 1105 soU 

G 
0 228A 9/8/98 1105 soli G 
0 228A 9/8/98 1110 soil G 
0 228A 9/8/981115 soli 

G 
0 <2BA 9/8/981115 soli G --o· UUA 9/8/991115 soli G 
0 228A 9/8/98 1'120 soil G 
0 228A soil 918/98 1125 G 
0 228A soli 

I--- -
9/8/90 1125 G 

0 228A 
---.. ----- SOil 9/8/961130 G ---- --

- 1--

!-----· 

--
---

LAB USE 

1 Copy I o Accompany Samples, 
Return to SMO (Blue) 

lOJ.piiL 

.... 

.. 
Preser- 0.8_ 

Volume va\ive E:.. 
<111'-
til 

16oz 4C G DU 

4o:t 4C G DU 

160% none G SA 

16oz none G SA 

16oz 4C G SA 

16o:t none G SA 

16oz 
none G SA 

16oz 4C G SA 

16oz none G SA 

16oz none G SA 

16oz 4C G SA 

40Z. 
4C G SA 

16oz none G SA 

16oz none G SA 

16o:t 4C G SA 

16oz none G SA 

-
----

"" 2 Copy SMO Suspense Copy 
(Yellow) 

ARICOC-j 600799 

\1\0HSE 

Parameter & Method Requested Lob 
Sampll!l 

10 

RCRA Metals/Total U; HE; SVOC l.l j_,l', 

VOC'S '· !: 
gamma spec; lso U _. 

gamma spec; lso U ' ·: ~ 16 •• , 

RCRA Metals/Total U . ~,_::: \ .. 'i~ : 
gamma spec; tso U .... .t, .. ... 
gamma spec; lso U r: ·,>_~ ~ 
RCRA MetalsfTotal U '· i, '~~ ·;:·_ . 

gamma spec; lso U :,F,·.~l •.. fy 
gamma spec; lso U !;'f-*i·; 
RCRA Metals/Total U; lfE; SVOC ·N.i·tn';: 
VOC'S T;~ J .. 'l; ~~tl I 
gamma spec; tso U ,_;~;~- ~It:~ 

gamma spec; lso U fr).··" ~; :. ' t-,• ... , .. ' 
RCRA Metals; Total U ~~·\'.:,:~i;' 

gamma spec; lso U 1~?: 1 ~--~: 0 

... .. '• 

·'· 
;_.J 

\'f;;;~,.:::. 

. ;_ <,;lj!'.' .. 
·'t.f'i• ',··I :t:·'· 
"' ; 
,•:. 

.. ,•r·"•: 
! ;·· •• 

... ' _..;; 

-~--- -- ---"--· ~-

,,, .. J• 3 Copy f ICid Copy (I Ink) 

'''"'""'" 
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CORE LABORATORIES 

==-____:_::l-=A 0 0 R A~J;N9J;~~ep-flitf T s=-· =======---- I 
.1<.•1> N<Diilor: 9321,39 Dote: 01/25/99 

CUSTOMER: Sandia National laboratory 

Customer San~le 10 .. : 042495·001 
lauorotory San~le ID: 982439-1 

TEST METHOD PARAMETER/TEST DESCRIPTION 

CA·GLR-R405 Uranium·234, 235, 238 
Utanium-234, Solid 

EPA 9()1. 1 

Uraniun 234, error +J-, So\ id 
Uranium-235, Activity, Solid 
uranium 235, error~/-, solid 
Uraniun-238, Activity, Solid 
Uranium 238, error •1-, Solid 
Uranium-234, HDA, Solid 
UraniLMn·234, Lc, Solid 
Uranium·235, HDA, Solid 
Utanilln-235, lc, Solid 
Uranium-238, HDA, Solid 
Uranium·238, lc, Solid 

Gamna Scan (UPGe gemma) 
Actinium-228, Activity, Solid 
Attinium-226, error+/·, Solid 
Actinium·228, MDA, Solid 
ActiniliR·228, lc, Solid 
Americium·241, Activity, Solid 
Americium·241, error •1·, Solid 
AmericiliR·241, MDA, Solid 
Americiun-241, lc, Solid 
Ceriuu-144, Activity, Solid 
Ceriun-144, Error, +/-, Solid 
Cerium-144, HDA, Solid 
Cerium-144, lc, Solid 
Cobalt·60, Activity, Solid 
Cobalt-60, Error, +1-, Solid 
Cobalt-60, MDA, Solid 
Cobalt-60, lc, Solid 
Chromiun·51, Activity, Solid 
chromium-51, Error, +/-. Solid 
ChromiLJU·51, HOA, Solid 

SAMP 

-~--------- ----~--------- ----~--------- , ____ ---

PROJECT; AR/COC·600799 

Date Sampled ...... : 09/08/98 
Date Received ..... : 09112/96 

··-
LE RESULT Q FLAGS MOL 

0.670 
0.250 
0.0300 
0.0500 
0.750 
0.250 
0.0100 
0.0100 
0.0100 
0.0100 
0.0200 
0.0200 

1.9 
0.5 
0.1 
0.0 
0.1 
0.4 
0.4 
0.2 
0.4 
0.6 
0.4 
0.3 
0.2 
0.1 
0.0 
0.0 
0.3 
0.7 
0.6 

Time Sampled •••••• : 10:30 
Time Received ..... : 11:00 

PQL DILUTION 

- --~--- ----- ------ --------- . ---~---~ 
---·~---

Pnge 3 

ATTN: Suzi Jensen 

Sample Matrix ..... : Soil 

. 
UNITS BATCH DATE ANALYlEO 

pCi/g 10279 10/07/96 1456 
pCi/g 10279 10/07/96 1458 
pcl/g 10279 10/07/98 1458 
pcitg 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1456 
pCi/g 10279 10(07/98 1458 
pCi/g 10279 10/07/96 1458 
pCi/g 10279 10/07/96 1458 
pCi/g 10279 10(07/98 1456 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 I0/07/98 1458 

pCi/g 10308 09(27198 1104 
pCi/g 10308 09(27(98 1104 
pCi/g 10308 09/27/98 1104 
pCi/g 10308 09!27(98 1104 
pCi/g 10306 09127/98 1104 
pCilg 10306 09/27(98 1104 
pCi/g 10306 09/27196 1104 
pCi/g 10306 09/27198 1104 
pCi/g 10308 09/27/90 1104 
pC i/g 10308 09/27/90 1104 
pCi/g 10308 09/27/96 1104 
pCi/g 10308 09127!98 1104 
pCi/g 10308 09/27/98 1104 
pCi/g 10306 09127/98 1104 
pCi/g 10308 09/27/98 1104 
pCi/g 10308 09(27!98 1104 
pCi/g 10308 09/27/98 1104 
pCi/g 10306 09/27(98 1104 
pC i/g 10l06 09127/96 110tt 

- - -
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lECII 
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* ca 
lr ca 
• ca 
* CD 
* Ctl 

• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 

• ca 
* en 
• c~ 
• ca 
• ca 
• ca 
• ca 
• ca 
• c,, . 

(il . co 
• CD 
• ca 
• ca 
• ca . ca 
• co . ( ,, 

I . Cil 
I 



AMENDED REPORT 
l A 8 0 R A T 0 R Y T E S T R E S U L T S 

Job Nunber: 982439 Date: 01/25/99 

CUSTOMER: Sandia National laboratory PROJECT: AR/COC-600799 ATTN: Suzi Jensen 
-----------------------""·--------------------------------------~--------------------------------------------··-

Customer Sample ID .. : 042495·001 
Laboratory San~le 10: 982439·1 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Chromium-51, Lc, Solid 
Cesium·134, Activity, Solid 
Ceslum~1J4, Error, +/-, Sot id 
Cesium-134, HDA, Solid 
Cesium-134, Lc, Solid 
ceslum-137, Activity, solid 
Cesium-137, Error, +f·, Solid 
Cesium·137, HDA, Solid 
Ceslum-137, Lc, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, +/-, Solid 
lron·59, MDA, Solid 
Iron-59, lc, Solid 
Potasslum-40, Activity, Solid 
Potassium-40, error+/-, Solid 
Potnssilsn-40, MOA, Solid 
Pot ass iLI11·'40, Lc, Solid 
Lend-212, Activity, Solid 
Lead-212, error +f·, Solid 
Lead-212, MDA, Solid 
lead·212, Lc, Solid 
Lead-214, Activity, Solid 
Lead-214, error+/-, Solid 
lead·214, HDA, Solid 
Lead·214, Lc, Solid 
Radlum-226, Activity, Solid 
Radium-226, Error, +/·, Solid 
Radium-226, HDA, Solid 
Radium-226, Lc, Solid 
Radium-228, Activity, Solid 
Radium-228, Error, +/·, Solid 
Radlum-228, MDA, Solid 
Radium-228, Lc, Solid 
Ruthenium-103, Activity, Solid 
Ruthenium-103, Error, +f·, Solid 

Date Sampled ...... : 09/08/98 
Date Received •..•• : 09/12/98 

SAMPLE RESUlT Q FLAGS MDL 

0.2 
0.2 
0.1 
0.0 
0.1 
0.1 
o.o 
0.0 
0.0 
0.0 
o.o 
0.1 
o.o 

19.5 
3.5 
0.6 
o.o 
1 . 1 
0.2 
0.1 
0.2 
1.6 
o.s 
0.2 
0.2 
1.1 
0.3 
o. 1 
o.o 
1.9 
0.5 
o. 1 
0.0 
0.1 
0.1 

Time Sampled .•.... : 10:30 
Time Received ••••• : 11:00 

PQL DILUTION 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED TECH 

pCi/9 10308 09/27/98 1104 • CCI 

pCi/g 10308 09/27/98 1104 , Ci't 

pCi/g 10308 09/27/98 1104 • Cil 

pCi/9 10308 09/27/98 1104 • ca 
pCi/g 10308 09/27/98 1104 * en 
pCi/g 10308 09/27/96 1104 * c;, 
pCi/g 10308 09!27!98 1104 • co 
pCi/g 10308 09/27!98 1104 * en 
pCi/9 10308 09/27/98 1104 • en 
pCI/g 10306 09/27/98 1104 * Cil 

pCi/g 10306 09/27/96 1104 * Cc1 

pCI/g 10308 09/27 !96 1104 • co 
pCi/g 10306 09/27/98 1104 * en 
pCI/9 10308 09/27/98 1104 • co 
pCI/g 10306 09127/98 1104 • en 
pCi/g 10308 09/27/98 1104 • til 

pCi/g 10308 09/27/98 1104 fl Cll 

pCi/g 10308 09/27/98 1104 • en 
pCi/g 10308 09/27/90 1104 111' ca 
pCi/9 10308 09/27/98 1104 * Cil 

pCI/9 10308 09/27/98 1104 • co 
pCi/g 10308 09/27/98 1104 • co 
pCi/g 10308 09/27 !98 1104 * en 
pCi/9 10308 09/27/96 1104 * Ctl 

pCi/9 10308 09/27 !90 1104 * C<l 

pCi/g 10308 09/27/98 1104 * Cil 

pCi/9 10306 09/27/98 1104 * co 
pCi/9 10308 09/27/98 1104 * Col 

pCi/g 10308 09/27/98 1104 • en 
pCi/9 10308 09/27/98 1104 * en 
pCI/9 10308 09/27/98 1104 * Ci\ 

pCi/g 10308 09/27/98 1104 * Cil 

pCi/9 10306 09{27{98 1104 * c;, 
pCi/9 10308 09/27/98 1104 • Cll 

pCi/9 10308 09/27/98 1104 • (!l 

---------~-------------------·--------~L---------- -------
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AMENDED REPORT CORE LA~IES 
-~-------

l A G 0 R A T 0 R Y T E s T RESUlTS 
Job Ntnibe•·: 982439 Date: 01/25/99 

1--- --------···------------------···------------------------------
CUSTOMER: sandia National Laboratory PRO.JECT: AR/COC-600799 ATTN: Suzi Jensen 

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

TEST 

Custonoer Sanple 1D .. : 042495·001 r'R -I '1D 
laboratory Sanple ID: 982439·1 L.:J.. - rJ.. 

HElHOO PARAMETER/TEST DESCRIPTION 

Rut hen I w-1 03, HDA, Solid 
Rutheniun-103, lc, Solid 
Rutheniun-106, Act I vi tv, Solid 
Rutheniun-106, Error, +f·' Solid 
Rutheniw-106, MDA, Solid 
Rutheniw-106, Lc, Solid 
Thor i lJil· 231, Activity, Solid 
Thor i lJil· 231 , error +/-, Solid 
ThorilJI1·231, HOA, Solid 
ThorilJI1·231, lc, Sol ld 
1horllJI1·232, Solid 
Thorlllll·232, Error +/-, Solid 
I hor i lJII· 232, MDA, Solid 
I hor lllll· 232 , lc, Solid 
UranilJII·235, Activity, Solid 
UranilJII 235, error +/-, Solid 
UranilJII-235, HDA, Solid 
UranilJII·235, lc, Solid - UranilJII·238, Activity, Solid. 
UranilJII 238, error +/-, Solid 
UranilJII·Z38, HDA, Solid 
UranilJII·238, Lc, Solid 
ZirconilJl\·95, Activity, Solid 
Zirconiun-95, Error,+/-, Solid 
ZitconllJII·95, HOA, Solid 
Zirconiun-95, lc, Solid 

SAMPlE 

Date Sampled ...••• : 09/08{98 
Date Received ...•• : 09/12/98 

RESULT Q FLAGS lo!OL 

o.o 
0.1 
1.2 
0.6 
0.9 
0.0 
0.4 
1.0 
0.8 
0.3 

41.6 
70.1 
63.9 
0.2 
0.3 
0.2 
0.1 
0.3 

~-5.1-1 

7 .2-f---l 
4.6 
0.4 
0.5 
0.2 
0.1 
0.0 

Time Sampled •••••• : 10:30 
Time Received ••••• : 11:00 

PQl DILUTION 

Sample HatriK ••••• : Soil 

UNITS BATCH DATE ANALYZED 

pCi/g 10308 09/27/98 1104 
pCi/g 10308 09{27!98 1104 
pCi/g 10308 09/27/98 1104 
pCi/g 10308 09/27/98 1104 
pCi/g 10308 09/27/98 1104 
pCi/g 10308 09!27 /98 1104 
pCi/g 10308 09/27/98 1104 
pCi/g 10308 09/27/98 1104 
pCi/g 10308 09/27/98 1104 
pCi/g 10308 09/27/98 1104 
pCi/g 10308 09/27/98 1104 
pCi/g 10308 09/27/98 1104 
pCI/g 10308 09127198 1104 
pCI/g 10306 09/27/98 1104 
pCi/g 10308 09/27/98 1104 
pCi/g 10308 09127!98 1104 
pCi/g 10308 09/27/98 1104 
pCi/g 10308 09!27!98 1104 
pCi/g 10308 09/27/98 1104 
pCi/g 10308 09/27/98 1104 
pCi/g 10308 09/27/98 1104 
pCi/g 10308 09!27!98 1104 
pCilg 10308 09/27/98 1104 
pCi/g 10308 09/27/96 1104 
pCi/g 10308 09127!98 1104 
pCi/g 10308 09!27!98 1104 

--------- ··------L_t__ _____ L _____ __Jt___. ·----- ---·-- --- - --- ·- --l-- ·------ ···---
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TECH 

• ca 
• en 
• en 
• en 
* ca 
• ca 
• CB 

• ca 
• c~ 
• ca 
• ca 
• ca 
• ca 
* ca 
• ca 
• ca 
• ca 
• CB 
• ca 
• ca 
• ca 

* ca 
• ca 
• ca 
* ca 
• ca 



REVISE~~ 
CORE LABuH~ 1 DRIES 

l A B 0 R A T 0 R Y T E S T R E S U l T S 
Job NtJ11ber: 982439 Date: 01/25/99 

----·----------------~-------------------~----------------------------------------------------------
CUSTOMER: Sandia National Laboratory PROJECT: AR/COC-600799 ATTN: Suzi Jensen 

--------------------------------------------------------------------------------------------1 
Customer Sample 10 •• : 042496·001 
Laboratory Snn~>le 10: 982439·4 

TEST METHOO PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 Uranium·234, 235, 238 
Urani<Jn·234, Solid 

EPA 901.1 

Uraniun Z34, error+/·, Solid 
Uranlum·235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uranium-238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranium-234, MDA 1 Solid 
Uraniu••·2J4, lc, Solid 
Uranlum-235, MDA, Solid 
Uranium-235, lc, Solid 
Uranium-236, MDA, Solid 
Uranfum-238, Lc, Solid 

Gamma Scan lKPGe gamma) 
Actinium·2Z8, Activity, Solid 
Actinium·2Z8, error+/·, Solid 
Actlnium-228, HDA, Solid 
Actinium-228, Lc, Solid 
Americium·241, Activity, Solid 
Americi<Jn·241, error +/·, Solid 
Americium-241, MOA, Solid 
Americi<Jn·241, Lc, solid 
cerlum-144, Activity, Solid 
cerium-144, Error, +/·, Solid 
Cerium·144, MDA 1 Solid 
cerium-144, Lc, Solid 
Cobalt-60, Activity, Solid 
Cobalt·60, Error, +/·, Solid 
Cobalt·60, MOA, Solid 
Cobalt·60, lc, Solid 
Chromi<Jn·51, Activity, Solid 
Chromium-51, Error, •t·, Solid 
Chromium-51, MOA, Solid 

Date Sampled ...... : 09/08/98 
Date Received ••••. : 09/12/98 

SAMPLE RESULT Q FLAGS 

0.460 
0.200 
0.0400 
0.0600 
0.530 
0.200 
0.0100 
0.0100 
0.0100 
0.0100 
0.0200 
0.0200 

0.8 
0.5 
0.3 
0.1 
0.2 
0.2 
0.1 
0.4 
0.2 
0.3 
0.3 
0.3 
0.5 
0.1 
0.0 
0.0 
0.6 
0.7 
0.7 

Page 12 

MDL 

lflbolllof .. l, ,_.,.,, llt._l 110 IIJrMW!tl.-y lind mt~kel 1"0 •111d)' 01' lfill'l"'"'lliorll, llp!•U ttl ~. 1110 lttli p!odudlrliJ, 'lfQOel' opff~ 

"'- thlle ..,_., ..... nat M npl'>ltuH6 l'<t.P ln Ill.,....,., wllhoullt• .. 11101n IIAif""_, 01 COJ•I Ll'lf>oolllaolu 

Time Sampled ..•.•. : 10:35 
Time Received ..•.. : 11:00 

PQL DILUTION 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Sample Matrix ..... : soi I 

UNITS 

pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi!g 
pti(g 
pCi/g 

pCi/g 
pti/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi{g 
pCi/g 
pti/g 
pti/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 

BATCH 

10279 
10279 
10279 
10279 
10279 
10279 
10279 
10279 
10279 
10279 
10279 
10279 

10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 

DATE ANALYZED TECH 

10/07/98 1458 
10/07/98 1458 
10/07/98 1456 
10/07198 1458 
10/07!98 1458 
10/07/98 1456 
10/07!98 1458 
10/07/98 1458 
\0/07/98 1458 
10/07!98 1458 
10(07(98 1458 
10/07/98 1458 

09/27/98 1216 
09/27/98 1216 
09/27/98 1216 
09!27!98 1216 
09/27/98 \216 
09/27/98 \216 
09!27!98 1216 
09/27/98 12\6 
09/27/98 1216 
09!27198 1216 
09/27/98 1216 
09/27/98 1216 
09/27/98 1216 
09!21!98 1216 
09/27/96 1216 
09/27/98 1216 
09!27!96 1216 
09/27/98 1216 
09/27/98 1216 

• ca 
* CB 
• ca 
• ca 
• ca 
• ca 
* CB 
• ca 
• ca 
• ca 
• ca 
• ca 

• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
* ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• c• 
• ca 
• ca 
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CORE LABOR!W~~ 
L A D 0 R A I 0 R V I E S T R E S U L I S 

Jou NuuLor: 962~39 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 .. : 042496-001 
laboratory Sample 10: 982~39-4 

PROJECT: AR/COC-600799 

Date sampled ...... : 09/08/98 
Date Received ••... : 09!12/98 

MOL 

Date: 01/25/99 

ATTN: Suzi Jensen 

Time Sampled ...... : 10:35 Sample Matrix ..... : Soil 
lime Received ..... : 11:GG 

PCL DILUTION UNITS BATCH PATE ANALYZED TECH 
TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q FLAGS 
------l--------·-------1------+-l--+------1------t---t---+-----1------l--

0.2 
0.4 
0.2 
0.1 
0.2 
0.2 
o. 1 
0.1 
o. 1 
0.0 
o.o 
o. 1 
o.o 

19.9 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1. 00 
1.00 
1.00 
1.00 
1.00 
1.00 
1. 00 
1.00 
1. 00 
1. 00 
1.00 

pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/9 
pCi/g 
pCi/g 
pCi/9 
pCi/g 
pCi/9 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCI/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi /g 
pr.i/g 
pCi/g 
pCi/g 
pCi/g 

10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10306 
10306 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10106 

09!27!98 1216 
09/27/98 1216 
09/27/98 1216 
09/27/98 1216 
09/27/98 1216 
09/27/96 1216 
09{27!96 1216 
09/27!96 1216 
09!27!98 1216 
09/27/98 1216 
09/27/98 1216 
09/27/98 1216 
09/27/98 1216 
09/27/98 1216 
09!27!98 1216 
09/27/98 1216 
09/27/98 1216 
09/27/98 1216 
09!27!96 1216 
09!27!98 1216 
09!27196 1216 
09!27/96 1216 
09!27198 1216 
09!27!98 1216 
09!27!96 1216 
09127198 1216 
09/27/98 1216 
09!27!98 1216 
09!27!98 1216 
09/27/98 1216 
09!27/98 1216 
09/27/98 1216 
09/27/98 1216 
09/27/96 1216 
09{27/98 1216 

* ca 
* ca 
* ca 
* ca 
* ca 
• ca 
* ca 
• co 
* ca 

Chromium-51, Lc, Solid 
Cesium-134, Activity, Solid 
Cesium-134, Error, +/·, Solid 
Cesium-134, HDA, Solid 
Cesium-134, lc, Solid 
Cesium-137, Activity, Solid 
Cesium-137, Error, +/·, Solid 
Ces i um-137, MDA, Solid 
Cesium-137, lc, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, +J-, Solid 
lron-59, MDA, Solid 
Iron-59, lc, Solid 
Potassium-40, Activity, Solid 
Potassium-40, error+/-, Solid 
Potassium-40, MOA, Solid 
Potassium-40, lc, Solid 
lead-212, Activity, Solid 
Lead-212, error+/·, Solid 
lead-212, MOA, Solid 
lead-212, lc, Solid 
lead-214, Activity, Solid 
Lead-214, error+/·, Solid 
lead-214, MDA, Solid 
Lead-214, lc, Solid 
Radium-226, Activity, Solid 
Radium-226, Error,+/·, Solid 
Radium·226, MDA, Solid 
Radium-226, lc, Solid 
Radium-228, Activity, Solid 
Radium-228, Error, +/·, Solid 
Radium-228, MDA, Solid 
Radium-228, lc, Solid 
Rutheniun-103, Activity, solid 
Rutheniun-103, Error, +/·, Solid 

3.1 
0.4 
o.o 
0.8 
0.2 
0.1 
0.3 
1.4 
0.5 
0.2 
o.3 
0.9 
0.4 
0.2 
0.2 
0.8 
0.5 
0.3 
0.1 
0.1 
0.1 
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• ca 
• ca 
* ca 
* ca 
* ca 
• ca 
• ca 
• ca 
• ca 
• ca 
* ca 
• ca 
* ca 
* ca 
• ca 
• en 
• ca 
* ca 
• ca 
• ca 
• ca 
• ca 
• ca 
* CD 

* Ctt 
• r.o 
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ffi~LAB AMENDED REPOI1T 
III.VhU•j 
I 

CORE LABORATORIES 
~~---'====::! ___ -======-====================----, 

Job Number: 982439 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 •• : 042496-001 
laboratory Sample ID: 982439·4 

TEST METHOO PARAMETER/TEST DESCRIPTION 

Ruthenium-103, HDA, Solid 
Ruthenium-103, lc, Solid 
Ruthenium·106, Activity, Solid 
Ruthenium·106, Error,+/·, solid 
Ruthenium-106, MDA, Solid 
Ruthenium·106, lc, Solid 
Thorium·231, Activity, Solid 
Thorium-231, error+/·, Solid 
Thorium·231, HOA, solid 
lhorium·231, lc, Solid 
Thol'lun·232, Solid 
lhorlun·232, Error +/·, Solid 
Thorium·232, HDA, Solid 
lhorlum-232, lc, Solid 
Uranium·235, Activity, Solid 
Uranium 235, error +/·, Solid 
1Jrnniu11~235, HDA, Solid 
Urnnit•n~2J5 1 Lc, Solid 
Urnniun·238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranium·238, MDA, Solid 
Uranium-238, lc, Solid 
Zirconium·95, Activity, Solid 
Zirconium·95, Error. +/·. Solid 
Zirconium·95, MDA, Solid 
Zirconium·95, Lc, Solid 

l A 8 0 R A T 0 R Y r E s r R E s U l T S 

PROJECT: AR/COC-600799 

Date Sampled ...... : 09/08/98 
Date Received ....• : 09/12/96 

SAMPLE RESULT Q FlAGS MDL 

o.o 
o. 1 
2.5 
1.9 
1.3 
0.2 
1.3 
1.2 
0.8 
0.5 

31.7 
:n.s 
26.9 
0.4 
0.6 
0.2 
0.1 
0.4 
4.8 
3.1 
1.5 
0.6 
0.4 
0.2 
0.1 
o. 1 

Date: 01/25/99 

Time Sampled ..••.• : 10:35 
Time Received .••.• : 11:00 

PQl DILUTION 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

ATTN: Suti Jensen 

Sample Matrix •.•.. : Soil 

UNITS BATCH DATE ANALYZED TECH 

pCi/9 10308 09/27/98 1216 * ca 
pCi/9 10308 09/27/98 1216 • ca 
pCi/g 10308 09/27/98 1216 * ca 
pCi/9 10308 09/27!98 1216 * ca 
pCi/9 10308 09/27/98 1216 * ca 
pCi/g 10308 09/27/98 1216 • ca 
pCi/9 10308 09/27/98 1216 * ca 
pCi/9 10308 09/27/98 1216 • ca 
pCi/9 10308 09!27!98 1216 • ca 
pCi/9 10308 09/27/98 1216 • ca 
pCi/9 10308 09/27/98 1216 • ca 
pCi/g 10308 09/27/98 1216 * CD 
pCi/9 10308 09!27!98 1216 * en 
pCI/9 10308 09/27/98 1216 * en 
pCi/9 10308 09/27/98 1216 * ca 
pCi/9 10308 09/27/98 1216 • ca 
pCi/9 10308 09/27/98 1216 ° CD 
pCi/9 10308 09/27/98 1216 • en 
pCi/9 10308 09/27/98 1216 • en 
pCi/9 10308 09!27!98 1216 * ca 
pCi/9 10308 09/27!98 1216 * ca 
pCi/9 10308 09/27198 1216 ° C8 
pCi/g 10308 09/27/98 1216 * ca 
pCi/9 10308 09/27/98 1216 • ca 
pCi/9 10308 09/27/98 1216 * ca 
pCi/9 10308 09/27/98 1216 • ca 

----------~----------------------------~------~----~----~----------~----------L_~---~-----~L_ ____ L__ ______ ~L_--
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tQ~A~ 
--------

.Job Nl•nber: 902439 

---------------
CUSTOMER: Sandin National laboratory 

r.u,tomcr Smnp!e !D •. : 042497-001 
Lnborntory Snn~>le 10: 982439-5 

--- -
TEST METHOD PARAMETER/ TEST DESCRIPTION 

8 CA-GLR·R405 Urnnium-234, 235, 23 
UrnnilJn·234, Solid 
Uraniun 234, err·or + 
uranilJII-235, Activit 
Uranium 235, error ~ 

Uranium-238, Activit 
Uranium 238, @rror + 
UranilJII·234, MOA, So 
Uraniun-234, lc, Sol 
Uranium-235, MDA, so 
Uranium-235, Lc, Sol 
Uranium-238, HDA, So 
Uranium·238, Lc, Sol 

/·. Solid 
y, Solid 
1-, Solid 
y, Solid 
/·, Solid 
lid 
id 
I id 
id 
I id 
id 

EPA 901. I Ia) GoRilla Scan (HPGe gann 
Actinium·228, Activi 
Actinium-228, error 
Actinium-228, MDA, S 
ActinilJII·226, Lc, So 
AmericilJII·241, Activ 
AmerfcilJII-241, error 
Americium-241, MDA, S 
AmericilJII·241, Lc, so 
CerilJII·144, Activity 
Cerium-144, Error, +J 
Cerium-144, MDA, Sol 
Ceriun-144, lc, solid 
Coba\t·60, Activity, 
Cabal t-60, Error, +/· 
Cabal t-60, HDA, Solid 
Cobalt·60, Lc, Solid 
ChromilJII-51, Activity 
Chranium-51, Error, + 
Chromium-51, MDA, Sol 

ty, Solid 
.J.f• I Solid 
ol id 
I id 
ity, solid 
+/·, Solid 
ol id 
lid 

, Solid 
-, Solid 

id 

Solid 
, Sot id 

, Sal id 
1-, Solid 
id 

CORE 

A 0 0 R A I 0 R Y T E s T R E S U L T S 

----
SAMPLE 

PROJECT: AR/COC-600799 

Date Sampled .•.... : 09/06/96 
Ontc Received •.... : 09/12/98 

--- --- c••• 

RESULT a FLAGS MOL 

0.790 
0.280 
0.0100 
0.0300 
0.880 
0.290 
0.0100 
0.0100 
0.0100 
0.0100 
0.0200 
0.0300 

1.2 
0.5 
0.2 
0.1 
0.1 
0.1 
0.2 
0.2 
0.0 
0.0 
0.4 
0.4 
0.2 
0.1 
0.0 
0.0 
0.7 
0.6 
0.4 
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Date: 01/25/99 

Time Sampled ...... : 10:40 
Time Received ••••• : 11:00 

PCL DILUTION 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1. 00 

--

\ 

LABO~~~ 

ATTN: suzi Jensen 

Sample Matri~ ..... : soil 

·-----
UNITS DATCII DATE ANALYZED 

pCi/9 10279 10/07/98 1450 
pCi/g 10279 10/07/98 1456 
pCi/g 10279 10/07/96 1458 
pCi/g 10279 10/07/96 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/96 1456 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/96 1458 
pCi/9 10279 10/07/98 1458 

pCi/g 10308 09/27/98 1216 
pci/g 10308 09!27!96 1216 
pCi/g 10306 09/27/96 1216 
pCi/g 10308 09/27/98 1216 
pCi/g 10308 09/27/96 1216 
pCi/g 10306 09/27/98 1216 
pCi/g 10306 09/27/98 1216 
pCi/g 10306 09/27/98 1216 
pCi/g 10306 09/27/98 1216 
pCi/g 10306 09/27/98 1216 
pcilg 10308 09/27/96 1216 
pei/g 10308 09/27/98 1216 
pCi/g 10308 09/27/98 1216 
pci/g 10308 09!27!98 1216 
pCi/g 10308 09/27/98 1216 
pCi/g 10308 09/27/98 1216 
pCi/9 10308 09!27!96 1216 
pCi/g 10308 09/27/98 1216 
pCi/g 10308 09/27!98 1216 

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

--
TECI 

* ['.:1 

* c; 
* Ctl 

• c. 
• ce 
• ca . 
• 
• 

c. 
C• 

c. " " • ca 
* Cil 

• c• 

* Cil . co 
111 Col 

• c.1 . Col 

* co 
• co 
* C.1 

* co 
* co . Col 

• co 
• en 
• ca . co 
• Col 

• co 
• co 

* co 

--
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Q)D;LAB /Hi/l[JJDED REPORT CORE LABJ!~V~s 
- -

l A B 0 R A T 0 R Y T E S T R E S U l T S 
Jab NUiber: 982439 Pate: 01/25/99 

--· 

CUSTOMER: Sandia National laboratory PROJECT: AR/COC-600799 ATTN: Suz I Jensen 

Customer Sample JD •• : 042497·001 Date Sampled .....• : 09/06/98 Time Sampled .•••.• : 10:40 Sample Matri• ••••• : Sail 
Laboratory Sample ID: 982439·5 Date Received ••••• : 09/12/98 Time Received ....• : 11:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q FLAGS MDL PQL DILUTION UNITS BATCH DATE ANALYZED 

Chromium-51, Lc, Solid 0.1 1.00 pCi/g 10308 09/27/98 1216 
Cesium-134, Activity, Solid 0.0 1.00 pCi/g 10308 09/27/98 1216 
Cesium-134, Error, +J-, Solid 0.0 1.00 pCi/g 10308 09/27/98 1216 
Cesium-134, MDA, Solid 0.1 1.00 pCi/g 10308 09/27/98 1216 
Ceslum-134, Lt, Solid 0.1 1.00 pCi/g 10308 09/27/98 1216 
Cesium-137, Activity, Solid 0.0 1.00 pCI/g 10308 09/27/98 1216 
Cesium-137, Error, +!·, Solid 0.0 1.00 pCI/g 10308 09/27/98 1216 
Cesium-137, MDA, Solid 0.0 1.00 pCi/g 10308 09/27/98 1216 
Cesium-137, Lc, Solid 0.0 1.00 pCi/g 10308 09/27198 1216 
Iron-59, Activity, Solid 0.4 1.00 pCI/g 10308 09/27/98 1216 
lron·59, Error, +/·, Solid 0.2 1.00 pCi/g 10308 09/27/98 1216 
Iron-59, MOA, Solid 0.1 1.00 pCi/g 10306 09/27/98 1216 
lron-59, lc, solid 0.0 1.00 pCI/g 10308 09/27/98 1216 
Potassium-40, Activity, Solid 19.0 1.00 pCi/g 10308 09/27/98 1216 
Potassium-40, error+/·, Solid 3.4 1.00 pCi/g 10308 09/27/98 1216 
Potasslum-40, MDA, Solid 0.6 1.00 pCi/g 10308 09/27/98 1216 
Potasslum-40, Lc, Solid 0.0 1.00 pCi/g 10308 09/27/98 1216 
Lead·212, Activity, Solid 0.8 1.00 pCi/g 10308 09/27198 1216 
lead·212, error+/·, Solid 0.2 1.00 pCi/g 10308 09/27/98 1216 
lead-212, "OA, Solid 0.1 1.00 pCi/g 10308 09/27/98 1216 
Lead·212, Lc, Solid 0.2 1.00 pCI/g 10308 09/27/98 1216 
lead-214, Activity, Solid 1.4 1.00 pCi/g 10308 09/27/98 1216 
lead-214, error+/·, Solid 0.3 1.00 pCi/g 10306 09!27!98 1216 
lead-214, HDA, Solid 0.1 1.00 pCi/9 10308 09/27/98 1216 
lead-214, lc, Solid 0.1 1.00 pCi/g 10308 09/27/98 1216 
Radlum-226, Activity, Solid 1.4 1.00 pCi/g 10308 09/27/98 1216 
Radium-226, Error, +/·, Solid 0.3 1.00 pCi/g 10308 09/27/98 1216 
Radium-226, MDA, Solid 0.0 1.00 pCi/g 10308 09/27/98 1216 
Radium-226, Lc, Solid 0.0 1.00 pCI/g 10308 09/27/98 1216 
Radium·228, Activity, Solid 1.2 1.00 pCi/g 10308 09/27/98 1216 
Radium-228, Error, +/·, Solid 0.5 1.00 pCi/g 10308 09127/98 1216 
Radlum-228, MOA, Solid 0.2 1.00 pCi!g 10308 09127/98 1216 
Rodium·228, lc, Solid 0.1 1.00 pCi/g 10308 09127(98 1216 
RUthenium-103, Activity, Solid 0.1 1.00 pCi/g 10308 09/27/98 1216 
Ruthenlum·103, Error, +/-, solid 0.0 1.00 pCi/g 10308 09/27/98 1216 
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TECH 

• ca 
* ca 
• ca 
* ca 
* ca 
• ca 
• ca 
* ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
*ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
* CB 
• ca 
• ca 
* CB 
* ca 
• ca 

* ca 
* ca 
• ca 
• ca 

··--
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/HVlENDED REPOI1T CORE LABC!!!!~~: 
I 

Job Nt.luber: 982439 
l A B 0 R A T 0 R Y T E S T RESULTS 

Date: 01/25/99 

1------------------·----------------------------------
! CUSTOMER: Sandia National Laboratory PROJECT: AR/COC·600799 ATTN: suzi Jensen 
1---------------~ ---------------------------~-----------------

Customer Sample 10 •. : 042497-001 
Laboratory Sample 10: 982439-5 

~ TEST METHOD PARAMETER/TEST DESCRIPTION 

Ruthenium-103, HOA, Solid 
Ruthenium·103, Lc, Solid 
Ruthenh.J11·106, Activity, Solid 
Rutheniuw106, Error,+/·, Solid 
Ruthenium-106, MDA, Solid 
Ruthenium-106, Lc, Solid 
Thorium-231, Activity, Solid 
Thorium-231, error+/·, Solid 
lhorilln-231, MOA, Solid 
lhodun-231, Lc, Sal iu 
lhariuno-232, Solid 
Thorium-232, Error+/·, Solid 
Thorium·232, MOA, Solid 
lhorium·232, lc, Solid 
uranlum-235, Activity, solid 
uranium 235, error+/·, Solid 
Uranium-235, HOA, Solid 
Uranium-235, lc, Solid 
Uranium-238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranium-238, MDA, Solid 
Uranium-238, lc, Solid 
Zirconium-95, Activity, Solid 
Zirconium-95, Error, t/-, Solid 
Zirconium-95, MDA, Solid 
Zirconium-95, Lc, Solid 

Date Sampled ...... : 09/08/98 
Date Received ..... : 09/12/98 

SAMPLE RESULT 0 FLAGS MDL 

0.0 
0.0 
3.2 
0.9 
0.2 
0.0 
0.5 
0.9 
0.9 
0.3 

113 
98.8 
71.9 
0.3 
0.4 
0.2 
0.1 
0.3 
2.6 
5.3 
3.4 
0.3 
0.2 
0.1 
0.1 
0.0 
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Time Sampled ..•... : 10:40 Sample Matrix ..... : Sol I 
Time Received .•... : 11 :00 

POL DILUTION UNITS BATCM OA IE ANAL HED 

1.00 pCi/g 10308 09/27/98 1216 
1.00 pCi/g 10308 09!27198 1216 
1.00 pCi/g 10308 09/27/98 1216 
1.00 pCi/g 10308 09/27/98 1216 
1.00 pCi/9 10308 09/27/98 1216 
1.00 pCi/9 10306 09/27/98 1216 
1.00 pCi/9 10308 09/27!98 1216 
1.00 pCi/9 10308 09/27/98 1216 
l.OD pCi/g 10308 D9/27/98 1216 
1.00 pCi/9 10306 09/27/98 1216 
1.00 pCI/9 10306 09{27!96 1216 
1.00 pC!/g 10308 D9/27/98 1216 
l.OD pCi/9 10308 09!27198 1216 
1.00 pCi/g 10308 09{27/98 1216 
l.DD pCi/9 10308 09/27/98 1216 
1.00 pCi/9 10308 09/27/98 1216 
1.00 pCi/g 10108 09/27/98 1216 
1.00 pCi/9 10308 09/27/98 1216 
1.00 pCi/g 10308 09/27/98 1216 
1.00 pCI/g 10308 09!27!98 1216 
1.00 pCi/g 10308 09!21!98 1216 
1.00 pCi/g 10308 09/27/98 1216 
1.00 pCI/g 10308 09/27/98 1216 
1.00 pCi/9 10308 09/27/98 1216 
1.00 pCi/g 10308 09/27/98 1216 
1.00 pCi/g 10308 09/27/98 1216 

Jhe arwlyiU.IIflln'onl 1111' fniiiPflllllon' ~~Mod In U~tlapotlllrl ~~ed upon Qb .. rvlllr!rll IIW'I trlf!IMII'IIIupplleod by lhto dient I<:N wl>o .. l•o;~JSkrl lnd coni!M/11111.1 uJjf !hit I~ 1\u ta .. \ ~ 1M ~\\IJii>\~11\""'1 e< Of>l"l<m\ '"I""'H~ 'lf''"'"~l \l1t1 btlll J>tmlmlnl Dl Cn<t \ Ylb<HII!•J"n \.0'11 
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TECH 

• co 
• ca 
• ca 
• ea 
• ca 
• ca 
• ca 
• CB 
• ca 
• en 
• en 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca . ca 
• ca 
• ca 
• ca 
• ca 



CORE LA~RIES 
l A B 0 R A T 0 R Y r e s r RESULTS 

Job Number: 982439 Date: 01/25/99 

----------------------------~--------------~·-----------------------------------------------
CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •. : 042498·001 
Laboratory Sample ID: 982439·7 

TEST METHOD PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 Urani....,·234, 235, 238 
Uranhn·234, Solid 
Ur an i1J11 Z34 , error+/·, Solid 
Utani....,·Z35, Activity, Solid 
Uranhn 235, error+/~, Solid 
UrenhJ11·238, Activity, Solid 
Ureni..,. 238, error +/•, Solid 
Urani..,.·234, HOA, Solid 
Urnnhn-214, lc, Solid 
Ur ani t111· 235, HOA, Solid 
Urani..,.·235, Lc, Solid 
Urani..,.·238, HOA, Solid 
Urani..,.·2l8, lc, Solid 

EPA YUl. I G011111n Scnn (IIPGe QMIUU) 

Actiniuu·Z28, Activity, Solid 
Actinium·228, error+/·, Solid 
Actinium·228, MDA, Solid 
Actlnlum·228, lc, Solid 
Americium·241, Activity, Solid 
Americium·241, error+/·, Solid 
Americium·241, MDA, Solid 
Americlum·241, Lc, Solid 
Cerium-144, Activity, Solid 
Cerium·144, Error, +/·, Solid 
Cerium·144, MOA, Solid 
cerium·l44, lc, Solid 
Cobalt·60, Activity, Solid 
Cobalt·60, Error, +/·, Solid 
Cobalt·60, MDA, Solid 
Cobalt·60, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium~51, Error, +/·, Solid 
Chromium-51, MDA, Solid 

PROJECT: AR/COC·600799 

Date Sampled •..••• : 09/08/98 
Date Received .•.•• : 09/12/98 

SAMPLE RESULT Q FLAGS MDL 

0.790 
0.300 
0.0500 
0.0800 
1.14 
0.350 
0.0100 
0.0100 
0.0100 
0.0100 
0.0300 
0.0300 

1.5 
0.5 
0.2 
0.1 
0.0 
o. I 
0.1 
0.2 
0.2 
0.3 
0.3 
0.2 
0.2 
0.1 
0.0 
0.0 
1.5 
1.8 
1.0 
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Time Sampled •••••• : 10:45 
Time Received ..•.. : 11:00 

PQL DILUTION 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 

I 
1 
1 
1 
I 
t 
1 
I 
1 
I 
I 
1 
I 
I 
1 
1 
I 
1 
1 

ATTN: Suzi Jensen 

Sample Hatri> .•••• : Soil 

UNITS BATCH DATE ANAl YZEO 

pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07;98 1458 
pCi/g 10279 10{07/98 1456 
pCi/g 10279 10/07/98 1456 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1456 
pCI/g 10279 10!07!98 1456 
pCitg 10279 10/07{98 1458 
pCI/g 10279 10{07/90 1456 
pCi/g 10279 10{07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10{07{98 1458 

pCi/g 10308 09/27{98 ll18 
pCi/g 10308 09/27/98 1318 
pCi/g 10308 09{27/98 1318 
pCi/g 10308 09!27{96 1318 
pCI/g 10306 09t27t98 1318 
pCi/g 10308 09/27/98 1318 
pCi/g 10308 09/27{98 1316 
pCi/g 10306 09!27!96 ll18 
pCi/g 10308 09/27/98 1318 
pCi/g 10308 09/27/98 1318 
pCi/g 10308 09/27{98 1318 
pCi/g 10308 09/27/98 1318 
pCi/g 10308 09/27!96 1318 
pCI/g 10306 09!27!98 1318 
pCi/g 10306 09/27/98 1318 
pCi/g 10308 09/27{96 1318 
pCi/g 10308 09!27!98 1318 
pCifg 10308 09/27/98 1318 
pCi/g 10308 09/27/98 1318 

TECH 

• ca 
• ca 
* ca 
• ca 
• ca 
• ca 
* CB 
• en 
• ca 
• ca 
• ca 
* CB 

• en 
• co 
* CD 
• ca 
• ca 
* ca 
• ca 
• co 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
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L A 0 0 R A I 0 R Y T E S T RESULTS 
Job NliuiJcr: 982439 Date: 01/25/99 

.. ---- ----- -· .. -
CUSTOMER: Sandia National Laboratory PROJECT: AR/COC·600799 ATTN: Suti Jensen 

Customer Sample ID •. : 042498·001 Oate Sampled ...... : 09/08/98 Time Sampled ...... : 10:45 Sample Matrix ..... : Soi I 
L~boratory Sample 10: 9824}9·7 Date Received ..... : 09/12/98 Tione Received •.... : 11:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q FLAGS MOL PaL DILUTION UNITS MTCH DATE ANALYZED 

Chromium-51, lc, Solid 0.3 1 pCi/g 10308 09/27/98 1318 
Cesium·ll4, Activity, Solid 0.1 1 pCi/g 10308 09/27/98 1318 
ceslum-134, Error, +/·, Solid 0.1 1 pCi/9 10308 09/27/98 1318 
Cesium-134, MDA, Solid 0.0 1 pCi/g 10308 09/27/98 1318 
Cesium-134, Lc, Solid 0.1 1 pCi/g 10308 09/27/98 1318 
ceslum-137, Activity, Solid 0.3 1 pCi/g 10308 09/27{98 1318 
Cesium-137, Error, t/·, Solid 0.2 1 pCi/g 10308 09{27{98 1318 
Cesium-137, MDA, Solid 0.1 1 pCitg 10308 09/27/98 1318 
Cesium·137, Lc, Solid 0.1 1 pCi{g 10308 09{27/98 1318 
lron·59, Activity, Solid 0.2 1 pCi{g 10308 09127/98 1318 
Iron-59, Error, +/·, Solid 0.1 1 pCi{g 10308 09{27/98 1318 
Iron-59, HOA, Solid 0.1 1 pti/g 10308 09/27/98 1318 
Iron-59, Lc, Solid 0.0 1 pCI/g 10308 09/27{98 1318 
Potassiuon·40, Activity, Solid 29.3 1 pCi/g 10308 09/27/98 1318 
Potassium·40, error •!·, Solid 3.9 1 pCi/g 10308 09/27/98 1318 
Potassiuon-40, MDA, Solid 0.4 1 pCI/g 10308 09{27!98 1318 
Potassium-40, Lc, Solid 0.0 I pCi/g 10308 09/27/98 1318 
Lead-212, Activity, Solid 1.0 1 pCi/g 10308 09/27/98 1318 
Lead-212, error •1·, Solid 0.2 1 pCi/g 10308 09/27/98 1318 
Lead-212, MOA, Solid 0.1 1 pCi/g 10308 09/27/98 1318 
Lead·212, Lc, Solid 0.3 1 pCi/g 10308 09/27/98 1318 
Lead-214, Activity, Solid 1. 3 1 pCi/9 10308 09/27/98 1318 
Lead-214, error+/·, Solid 0.4 1 pCi/g 10308 09/27/98 1318 
Lead·214, MDA, solid 0.2 1 pCi/g 10308 09/27/98 1318 
Lead-214, Lc, Solid 0.3 1 pCi/g 10308 09/27/98 1318 
Radium·226, Activity, Solid 1.8 1 pCi/g 10308 09/27{98 1318 
Radiuon·226, Error, +/·, Solid 0.5 1 pCi/g 10308 09/27/98 1318 
Radiuon·226, HOA, Solid 0.2 1 pCi/g 10308 09/27/98 1318 
Radium-226, Lc, Solid 0.2 1 pCi/g 10308 09/27/98 1318 
Radium·228, Activity, Solid 1. 5 1 pCi{g 10308 09/27/98 1318 
Radium-228, Error, +/·, Solid 0.5 1 pCi/9 10308 09/27/98 1318 
Radium-228, HDA, Solid 0.2 1 pCi/g 10308 09/27/98 1318 
Radium-226, Lc, Solid 0.1 1 pCi/9 10308 09/27/98 1318 
Ruthenium-103, Activity, Solid 0.2 1 pCi{g 10308 09/27/98 1318 
Rutheniuon-103, Error, +/·, Solid 0.1 1 pCi/g 10308 09/27/98 1318 
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TECH 

• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca . ca 
• ca 
• ca . ca 
• ca . ca 



Job Number; 982439 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 .. : 042498-001 
laboratory Sample 10: 982439·7 

p, r.vJ,n,~n.r.o rn:·pon.1· 
i \ ll u .... ~ \:.! IJ ~ ... t• \ t... -· I '\ 

L A 8 0 R A T 0 R Y T E 5 T R E S U l T S 

PROJECT: AR/COC·6G0799 

Date Sampled •...•• : 09/08/98 
Date Received ...•• : 09/12/98 

Date: 01/25/99 

Time Sampled ••••.. : 10:45 
Time Received .••.• : 11:00 

ATTN: Suzi Jensen 

Sample Matrix .•..• : Soil 

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

TEST HETHOO PARAMETER/TEST DESCRIPTION 

Ruthenium-103, MDA, Solid 
Ruthenium-103, Lc, Solid 
Ruthenium·106, Activity, Solid 
Ruthenium·106, Error, +/·, Solid 
Ruthenium-106, HDA, Solid 
Ruthenium-106, Lc, Solid 
Thorium-231, Activity, Solid 
Thorium·Z31, error+/·, Solid 
Thorium-231, MDA, Solid 
lhorium·231, lc, Solid 
Thorlum-232, Solid 
Thorium·232, Error+{-, Solid 
Thorium-232, MDA, Solid 
Thorium-232, Lc, Solid 
Uranium-235, Activity, Solid 
Uranium Z35, error+/·, Solid 
Urnnium-235, MOA, Solid 
Ur·aniun·Z35, Lc, Solid 
Uranlum-238, Activity, solid 
uranium 238, error+/·, solid 
Uranium·238, HDA, Solid 
uranium-238, Lc, Solid 
Zirconium-95, Activity, Solid 
Zfrconiun-95, Error, +/·, Solid 
Zirconium·95, HOA, Solid 
Zirconium·95, tc, Solid 

SAMPLE RESULT 

o.o 
0.0 
o.o 
0.0 
0.5 
0.1 
0.9 
0.5 
0.6 
0.3 
4.3 
8.8 

13.2 
0.2 
0.6 
0.2 
0.1 
0.4 

, .4 
3.6 
1.5 
0.5 
0.2 
0.1 
0.1 
o. 1 

Q FLAGS MOL PQL DILUTION 
-

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

UNITS BATCH DATE ANALYZED TECH 

pCi/g 10308 09!27!98 1318 • ca 
pCi/g 10308 09!27/98 1318 * ca 
pCi/g 10308 09!27/98 1318 • co 
pCi/g 10308 09/27/98 1318 • en 
pCi/g 10308 09/27/98 1318 • ca 
pCi/g 10308 09!27196 1318 • ca 
pCi/g 10308 09!27/98 1318 • ca 
pCI/g 10308 09/27/98 1318 • ca 
pCi/g 10308 09!27/98 1318 • ca 
pCi/g 10308 09!27/98 1318 • ca 
pCi/g 10308 09/27{98 1318 • co 
pCi/g 10306 09!27!98 1318 • ca 
pti/g 10308 09/Z7/96 1318 • ca 
pCi/g 10308 09/27/96 1318 • ca 
pCI/g 10306 09{27/98 1318 * C8 

pti/g 10308 09!27!96 1318 • ca 
pCi/g 10308 09/27/98 1318 • ca 
pCi/g 10308 09{27{96 1318 • en 
pCi/g 10308 09!Z7196 1318 * Cil 

ptl/g 10308 09/27/98 1318 • ca 
pCi/g 10308 09/Zl/96 1318 • ca 
pCi/g 10308 09!27/96 1318 • ca 
pCi/g 10308 09!27!98 1318 * ca 
pCi/g 10308 09{27 /96 1318 • ca 
pCi/g 10308 09/27/98 1318 • ca 
pCi/g 10308 09!27!98 1318 • ca 

-'----L------- '----
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Job Nu11ber; 982439 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 .• : 042527·001 
Laboratory Sample 10: 982439·10 

TEST METHOD PARAMETER/TEST DESCRIPTION 

CA·GLR-R405 Uranium·234, 235, 236 
Uraniun~234, solid 
Uranium 234, error +/·, Solid 
Uranium-235, Activity, Solid 
Uranium 235, error+/·, solid 
Uranium-238, Activity, Solid 
Uranium 238, error+/·, Solid 
UranilBI-234, HDA, Solid 
UranlU'Il-234, lc, So\ id 
Uranium-235, HDA, Solid 
Uranilfn·2J5, Lc, Solid 
Uranium-238, HOA, Solid 
Uranium-238, Lc, Solid 

EPA 901.1 Gamma Scan (HPGe 9amma) 
Actinl~m~-228, Activity, Solid 
Actini<JII·228, etror •t-, Solid 
Actinium-228, HOA, Solid 
Actinlum-228, lc, Solid 
AmericiLIB·241, Activity, Solid 
Americium-241, error+/·, sol ld 
Amerlclum-241, MOA, Solid 
Americium-241, Lc, Solid 
Cerium-144, Activity, Solid 
cerium·144, Error, •I·, Solid 
Cerium-144, HDA, Solid 
Cerium-144, lc, Solid 
Cobalt·60, Activity, Solid 
Cobalt-60, Error, ~/-, Sol ld 
Cobalt-60, HDA, Solid 
Cobatt-60, Lc, solid 
Chromiun~Sl, Activity, Solid 
Chromiun-51, Error,+/-, Solid 
Chrornillll-51, HDA, Solid 

-

) 

CORELABO~ 
L A B 0 R A T 0 R Y T E S T RESULTS 

PROJECT: AR/COC-600799 

Date Sampled ••.... : 09/08/96 
Date Received •...• : 09/12/98 

SAMPLE RESULT Q FLAGS MDL 

0.760 
0.270 
0.0300 
0.0600 
0.930 
0.300 
0.0100 
0.0100 
0.0100 
0.0100 
0.0200 
0.0300 

1.8 
0.4 
0.1 
0.0 
o.o 
o.o 
o. 1 
0.1 
0.4 
0.5 
0.4 
0.3 
0.2 
0.1 
0.0 
0.0 
1.2 
1.2 
0.8 
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Date: 01/25/99 

Time Sampled •..... : 10:46 
Time Received ..... : 11:00 

PQL DILUTION 

1.00 
1.00 
1.00 
1. 00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1. 00 
t. 00 
1.00 
1.00 
1. 00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
t. 00 
1.00 
1.00 
1. 00 

ATTN: SUZI Jensen 

Sample Matrix ..... : Soil 

UNITS BATCH DATE ANALYZED 

pCi/g 10Z79 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10Z79 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07!98 1458 
pCi/g 10279 10/07{98 1458 
pCi/g 10279 10/07/98 1458 

pCi/g 10308 09/27 !98 1319 
pCi/g 10308 09/27/98 1319 
pCi/g 10308 09/27/98 1319 
pCI/g 10308 09127!98 1319 
pCi/g 10308 09/27{98 1119 
pCi/g 10308 09!27198 1319 
pCi/g 10308 09/27(98 1319 
pCi/9 10308 09/27/98 1319 
pCI/g 10308 09!27!98 1319 
pCi/9 10308 09/27/98 1319 
pCi/g 10308 09/27/98 1319 
pCi/g 10308 09/27/98 1319 
pCi/g 10308 09!27!98 1319 
pCi/g 10308 09!27!98 1319 
pCi/g 10308 09/27/98 1319 
pCi/9 10308 09/27/98 1319 
pCi/g 10308 09!27!90 1319 
pCi/g 10308 09!27!98 1319 
pCi/9 10308 09/27/98 1319 

-~~- -----------
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TECII 

. ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 

• ca 
• ca 
• co 
• ca 
• ca 
• ca 
• ca 
• ca 
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• ca 
• ca . ca 
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• co 
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Job Number: 982439 

CUSTOMER: sandia National Laboratory 

Customer Sample ID .. : 042527·001 
laboratory San~le 10: 982439·10 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Chromium-51, Lc, Solid 
Cesium·134, Activity, Solid 
Cesh.m-134, Error,+/-, Solid 
Cesium·134, MOA, Solid 
Cesium·134, Lc, Solid 
Cesium·137, Activity, Solid 
Cesium·137, Error, +/·, Solid 
Cesium·137, HOA, Solid 
Ceolun·137, Lc, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, +/-, Solid 
lron·59, MOA, Solid 
lron·59, Lc, Solid 
Potassium-40, Activity, Solid 
Potassium-40, error •1-, Solid 
PotnssiUJI·40, HDA, Solid 
Potassiun-40, Lc, Solid 
Lcad·212, Activity, Solid 
lcod·212, error+/·, Solid 
lead·212, HDA, Solid 
Lead·212, Lc, Solid 
lead·214, Activity, Solid 
Lead·214, error+{·, Solid 
lead·214, MDA, Solid 
lead·214, Lc, Solid 
Radium·226, Activity, Solid 
Radium·226, Error, +/·, Solid 
Radium·226, HDA, Solid 
Radium·226, Lc, Solid 
Radium·226, Activity, Solid 
Radium·226, Error, +/·, Solid 
Radium·226, HOA, Solid 
Radium·226, Lc, Solid 
Ruthenium·103, Activity, Solid 
Ruthenium·103, Error, +/·, Solid 

CORE LABfR:~!~s 
l A 8 0 R A T 0 R Y T E S T RESULTS 

PROJECT: AR/COC·600799 

Date Sampled ....•• : 09/08/98 
Date Received ....• : 09/12/98 

SAMPLE RESULT Q FLAGS MDL . 

0.2 
0.2 
0.1 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 
0.2 
o. 1 
0.1 
0.0 

19.2 
3.2 
0.5 
0.0 
0.9 
0.2 
0.1 
0.2 
1.3 
0.3 
0.1 
0.2 
1.6 
0.3 
0.0 
0.0 
1.6 
0.4 
0.1 
0.0 
0.0 
0.0 
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Date: 01/25/99 

Time Sampled .••••• : 10:46 
Time Received ••••• : 11:00 

PQL DILUTION 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

ATTN: suzi Jensen 

Sample Matrix .•••. : Soil 

UNITS BATCH DATE ANALYlED 

pCi/g 10308 09/27/98 1319 
pCi!g 10308 09!27!98 1319 
pCi/g 10308 09!27/98 1319 
pCi/g 10308 09!27/98 1319 
pCi/g 10308 09!27!98 1319 
pCI/g 10308 09/27/98 1319 
pCi/g 10308 09{27!98 1319 
pCi/g 10308 09/27/98 1319 
pCi{g 10308 09/27{98 1319 
pCi/g 10308 09/27/98 1319 
pCi/g 10300 09/27/90 1319 
pCi{g 10300 09/27/90 1319 
pCi/g 103D8 09/27/98 1319 
pCI/g 10308 09!27/98 1319 
pCi/g 10308 09!27/98 1319 
pCI/g 10308 09/27/98 1319 
pCi/g 10308 09/27/98 1319 
pCi/g 10308 09/27{96 1319 
pCi/g 10308 09/27/98 1319 
pCi/g 10308 09/27/96 1319 
pCi/g 10308 09/27/98 1319 
pCi/g 10308 09/27/98 1319 
pCi/g 10308 09/27/98 1319 
pCi/g 10308 09!27/98 1319 
pCi/g 10308 09!27!98 1319 
pCi/g 10308 09/27/98 1319 
pCi/g 10308 09{27!96 1319 
pCi/g 10306 09/27/98 1319 
pCi/g 10306 09{27!96 1319 
pCi/g 10306 09/27/96 1319 
pCi/g 10308 09!27{96 1319 
pCi/g 10308 09/27/98 1319 
pCi/g 10306 09/27/98 1319 
pCi/g 10306 09/27/96 1319 
pCi/g 10306 09/27/98 1319 

The.,,.,. ... ~~ Of lrltllrpt .. atlonl eonlt~ In lhlt rl'pOI'I Ill b .. ed upon obMrvtliOnl and me\111'11\ 1llp9llold by the ehr!IIOt whotl t•clua"'t end tonlidtln\,.1 UN lhot 1~ hat b .. n rniiiM l"- inltrprtllloonl CH oplniOOt t•prtUtd repruen\1!,. bone Judgmtnl o1 COlt ltbortlal!et Co•t 

lllbofi!Oflet, ._.,., .. ....,., Pill rnpontlblllty lod rnllket ItO -r•ntr Of llpfl..na.loont~, tltpletl Of Implied. II lo the PfoductMiy. Pfoptf or· '• 01 Pfollllb~MM!U ol1ny oil. glt, 00..1 or Olhet mineral, propt<t~. weft or und In connachoo wrlh ..,,ch tudl report ~ unci 01 rt~ecl upon lor 1, 

-- TNII._,..et\111111111 M rtp~odul:ld .. eepl In II enllltly. 1Wt1-.r1 ._ _...,. ~""' .. o1 CorelabOIIIor'-t 

TECH 

• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• en 
• en 
* ca 
• ca 
• ca 
• en 
• ca 
• co 
* ca 
• en 
* CD 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 



) ~~ 
CORELABO~S 

---.-----~==============~- -=.=--~·-====~==~========~======~=~================================~============~====================~---------. 
l A D 0 R A T 0 R Y T E S T R E S U L T S 

Jou N~ober: 982439 Date: 01/25/99 

~~~~-------~~~~~~~~~~-----~~--~~-~~~~~~~~--~-----~~~~-~~~~---------! 

CUSTOMER: Sandia National Laboratory PROJECT: AR/COC-600799 ATTN: suzi Jensen 
--··------------~ -·---------------------------~------------1 

Customer Smnple ID .. : 042527·001 
Lnboratory Son.,le ID: 982439·10 

TEST HETHOO PARAMETER/TEST DESCRIPTION 

Rllthenium-103, HDA, Solid 
Ruthenium-103, lc, Solid 
Ruthenlum-106, Activity, Solid 
Ruthenium·106, Error, +/·, Solid 
Ruthenium·106, HDA, Solid 
Ruthenium-106, lc, Solid 
Thorium-231, Activity, Solid 
Thorlum-231, error+/·, Solid 
lhorium-231, HDA, solid 
lhorium-231, Lc, Solid 
lhorlum-232, solid 
Thorium· 232, Error~/-, Solid 
Thorium- 232, MDA, Solid 
Thorium· 232, Lc, Solid 
Uronium·235, Activity, Solid 
Uranium 235, error +/·, Solid 
Uranium-235, HDA, Solid 
Uronium·235, Lc, Solid 
Uranfum-238, Activity, Solid 
Uranium 238, error~/-, solid 
Uranium-238, MDA, Solid 
uranlum-238, lc, Solid 
Zirconium·95, Actfvi ty, Solid 
ZirconiliTI-95, Error, +/·, Solid 
2 i rcon iLn· 95, HDA, Solid 
Zirconium·95, Lc, Solid 

Date Sampled ...... : 09/08/98 
Date Received ..... : 09/12/98 

SAMPLE RESULT Q FLAGS MOL 

0.0 
0.0 
0.1 
0.2 
0.4 
0.0 
1.0 
1.1 
0.9 
0.4 

58.8 
58.6 
47.0 
0.2 
0.4 
0.2 
0.1 
0.3 
2.2 
3.4 
3.0 
0.3 
0.0 
0.0 
0.1 
0.0 

Time sampled ....•. : 10:46 
Time Received ..... : 11:00 

POl DILUTION 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Sample Matrix ..••. : Soil 

UNITS BATCH DATE ANALYZED 

pCI/g 10308 09/27/98 1319 
pCi/g 10308 09/27/98 1319 
pCi/g 10308 09/27/98 1319 
pCI/g 10308 09/27/98 1319 
pCi/g 10308 09/27/98 1319 
pCi/g 10308 09!27!98 1319 
pCi/g 10308 09/27/98 1319 
pCi/g 10308 09/27/98 1319 
pCI/g 10308 09/27/98 1319 
pCi/g 10308 09/27/98 1319 
pCi/g 10308 09!27!98 1319 
pci/g 10308 09/27/98 1319 
pCi/g 10308 09/27!98 1319 
pCi/g 10308 09{27/98 1319 
pCI/g 10308 09/27/98 1319 
pCf/g 10308 09/27/98 1319 
pCi/g 10308 09/27/98 1319 
pCI/g 10308 09/27/98 1319 
pCi/g 10308 09/27/98 1319 
pCi/g 10308 09/27/98 1319 
pCi/g 10308 09/27/98 1319 
pCi/g 10308 09/27/98 1319 
pCi/g 10308 09/27/98 1319 
pCI/g 10308 09/27/98 1319 
pCi/g 10308 09!27!98 1319 
pCi/g 10308 09/27/98 1319 

TECH 

* ca 
* ca 
* ca 
* ca 
* ca 
* ca 
* ca 
* ca 
* ca 
* ca 
• ca 
• ca 
* ca 
* ca 
• ca 
* ca 
• ca 
• ca 
• co 
* ca 
• ca 
• co 
• ca 
* ca 
* ca 
* CB 

·-'------'--~'---------'----

TM ...,,n, llplr*lnlllll' fnHI!p!lll~~l toolllned In tHt I~ Ill blind WJOn obMrYIIIIontiAIIIIM411.., .. 1 ~by lhe derot 101' wf>cnl ueluthll ll'ld (;Orlll!k'nli!ll ~~ lhll 1~ "•• ~ ...... Tl'>e lrlllrprOJIIUont or oprnooo1 e•IHU•!Ir:l o~prnttn111'11114'' l'""lr''"' <>I Co•• I ,.t.,.,,ror~&t Core 

lllbl:w...,.IIN . .._.,, 111.-.1-tt~~ end mekll no .,.,.,tv Of ll'pn..,le~. Upi'HI Oi ~..:1'. 11lo fle ptoduc11v~r. proper operliiCII'lJ, Of l)l'ollllblolrWIIIJI lrty f!lll. Ollt. 00.1 Of other,..,..,,, ptope<ty. ,..,. or telld ltl tO!'>r,.croon *llh •~~~~~ ""'~ ••rv•o1 It.,,.,.;~ o• rell&d upon'"' ft"' ''~""' 
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•' \. :J • i i:,..., \,J \ .. 1 I .., ,..J CORELABO~ 
L A 8 0 R A T 0 R Y T E S T R E S U L T S 

Job Number: 982439 Date: 01/25/99 

--------~-------------------------------------------------------------------------------------------------------~ 
CUSTOMER: Sandia National Laboratory 

Customer Sample to •• : 042499·001 
Loborntory Son~le ID: 902439·13 

TEST HETHOO PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 Uraniun~234, 235, 238 
Uranh .. ·234, Solid 
uranh .. 234, error+/·, Solid 
Uraniun-235, Activity, Solid 
Uranium 235, error+/-, Solid 
Uranitn·238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranltn·234, MOA, Solid 
Uranh .. ·Z34, Lc, Solid 
Uranium-235, MDA, Solid 
uranh .. ·235, Lc, Solid 
Uraniun-238, HOA, Solid 
Uraniun-238, Lc, Solid 

EPA 901.1 Gamma scan CHPGe gamma> 
Actinium-228, Activity, Solid 
Actinlun-228, error+/·, Solid 
Actlnium-228, HOA, Solid 
Actinium-228, lc, Solid 
Americium-241, Activity, Solid 
Americium-241, error+/-, Solid 
Americium·241, HOA, Solid 
Americium-241, Lc, Solid 
cerium-144, Activity, Solid 
Cerium·144, Error, +{·, Solid 
Cerlum-144, HDA, Solid 
Cerium-144, Lc, Solid 
cobalt·60, Activity, Solid 
Cobalt·60, Error, +{·, Solid 
Cobalt-60, HDA, Solid 
Cobalt-60, lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +f·, Solid 
Chromium-51, HDA, Solid 

PROJECT: AR/COC-600799 

Date sampled .•.•.. : 09/08/98 
Date Received •.... : 09/12/98 

SAMPLE RESULT Q FLAGS MDL 
.. 

1.32 
0.370 
0.110 
0.100 
1.19 
0.340 
0.0100 
0.0100 
0.0100 
0.0100 
0.0200 
0.0200 

1.5 
0.4 
0.1 
0.0 
0,0 
0.0 
0.1 
0.6 
0.3 
0.3 
0.2 
0.3 
0.2 
0.1 
0.0 
0.1 
0.1 
0.3 
0.3 
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~oN I,.._..,, lllurMI no,..,........ .w:t me••• no _,Miy Dl' ,..,_..,.Uonl, ••'""' 01' ~. 11 to h produ(1t.lly, propel' OfM 

...... TNf ,.,_, .._. •• ~ ••cept In 11 MlllrlltJ, wtiJOUI fill ........ ~ .. of COt• liltlolltor .. , 

Time Sampled ••••.. : 10:50 
Time Received .•.•• : 11:00 

PQL DILUTION 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

ATTN: Suti Jensen 

Sample Matrix .•••. : Soil 

UNITS BATCH DATE ANALVZED 

pCI/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07{98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10{07{98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 

pCi/g 10308 09/28/98 0756 
pCi/g 10308 09/28/98 0756 
pCi{g 10308 09{28/98 0756 
pCi/g 10308 09/28/98 0756 
pCi/g 10308 09/28/98 0756 
pCi/g 10308 09/28{98 0756 
pCi/g 10308 09/28{98 0756 
pCi/g 10308 09/28/98 0756 
pCi/g 10306 09/28/96 0756 
pCi{g 10308 09/28/98 0756 
pCi/g 10308 09/28{98 0756 
pCi/g 10308 09!28{98 0756 
pCi/g 10308 09{28{98 0756 
pCi/g 10308 09/28/98 0756 
pCI/g 10308 09/28/98 0756 
pCi{g 10308 09(28(98 0756 
pCifg 10308 09/28/98 0756 
pCi/g 10308 09{28!98 0756 
pCi/g 10308 09/28/98 0756 

. 
TECH 

* en 
• en 
., c:a 
• ca 
• ca 
• ca 
* co 
• ca 
* ca 
• ca 
• ca 
• ca 

* ca 
• ca 
* ca 
* ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
* ca 
* CB 

• ca 
• ca . co 
* ca 
• ca 
• ca 



l A B 0 R A T 0 R Y T E S T R E S U l T S 
Job Number: 982439 Date: 01/25/99 

--~----------··~---------------------------------------1 
ATTN: Suzi Jensen CUSTOMER: Sandia National laboratory PROJECT: AR/COC-600799 

------------------~-~----------------------------------1 

Customer Sample ID •. : 042499·001 
Laboratory Sample ID: 982439·13 

Oate Sampled ••.... : 09/08/98 
Date Received •.••• : 09/12/98 

Time Sampled .•••.. : 10:50 
Time Received ...•• : 11:00 

Sample Matrix ..... : Soil 

------.-----------------------.--------~--- ·--------T--------.----.-----.----.--------.--
PQL MDL DILUTION UNITS DATE ANAlYZED tECH BATCH TEST METHOD PARAMETER/TEST DESCRIPTION 

Chromium-51, Lc, Solid 
Cesium-134, Activity, Solid 
Cesium-134, Error, +/·, Solid 
Ceslum-134, MDA, Solid 
Cesium-134, lc, Solid 
Ceslum-137, Activity, Solid 
Cesium·137, Error, +/·, Solid 
Cesium-137, IIOA, Solid 
Ceslum-137, lc, Solid 
Iron-59, Activity, Solid 
lton-59, Error, +/-, Solid 
Iron-59, HOA, Solid 
Iron-59, lc, Solid 
Potasslum-40, Activity, Solid 
Potassium-40, error+/·, Solid 
Potassium-40, IIDA, Solid 
Potassium-40, Lc, Solid 
lead-212, Activity, Solid 
lead-212, error +/·, Solid 
lead·212, MOA, Solid 
lead-212, Lc, Solid 
lead-214, Activity, Solid 
lead-214, error+/·, Solid 
lead-214, MDA, Solid 
lead-214, lc, Solid 
Radium·226, Activity, Solid 
Radium-226, Error, •!·, Solid 
Radium·226, MDA, solid 
Radium-226, lc, Solid 
Radium·228, Activity, Solid 
Radium·228, Error, •!·, solid 
Radium-228, MDA, Solid 
Radium-228, Lc, Solid 
Ruthenium·103, Activity, Solid 
Ruthenium-103, Error, +/·, Solid 

SAMPlE RESULT Q FLAGS 

0.2 
0.1 
0.0 
o.o 
0.1 
0.1 
0.4 
0.1 
0.3 
0.3 
0.3 
0.1 
D. 1 

27.2 
3.3 
0.3 
0.0 
D.9 
0.2 
0.1 
0.4 
1.0 
0.6 
0.2 
0.5 
1.2 
0.4 
0.2 
0.2 
1.5 
0.4 
0.1 
0.0 
0.1 
0.1 
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1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
l.OD 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
l.DO 
1.00 
1.00 
1.00 
1. 00 
1.00 
1.00 

pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCI/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCI/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 

10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10306 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10306 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10308 
10300 
10308 
10308 

09/28/98 0756 
09/28/98 0756 
09/28/98 0756 
09/28/98 0756 
09/28/98 0756 
09/28/98 0756 
09/28/98 0756 
09/28/98 0756 
D9!28t98 0756 
09/28/98 0756 
09/28/98 0756 
09!28!98 0756 
09!28!98 0756 
09/28/98 0756 
09/28/98 0756 
09/26/98 0756 
09!28!98 0756 
09/28/98 0756 
09/28/98 0756 
09/28/98 0756 
09/28/98 0756 
09/28/98 0756 
09/28/98 0756 
09/28/98 0756 
09/28/98 0756 
09/28/98 0756 
09/28/98 0756 
09/28/98 0756 
09/28/98 0756 
09/28/98 0756 
09!28!98 0756 
09/28/90 0756 
09/28/98 0756 
09/28/96 0756 
09/28/98 0756 

-· _______ l_ 

Ttlt an.tye11, opinion• or lnMrpr.tallont c:Gf'lllne>d In lhl1 •"P!"''ar• bt~ upot~._,...,llon•llnd ,.,erial 1~ bop",.,. c:-.nt lor -• ••clufllv6 ._,., oonli<hnlllol"'llhle 1epoi1 hal bMon m.~de lh1 lnllfJ!IIIatiMIJ &tt>plnlnn, ••cr .. lltd IIP'Itlltf~ tht "" jud~enr ol Cor• lllx"''"""' Cor• 

l ..... illl!lfit>l, ~~ 11-1 ftO ll~llblltJ' ai'ICIIflllhl no Wlll-"fJ' 61 lepftti'Oilllont, 11pr111 or ~. a1 lo t. prodoc:tlvlt)'. prup.r ~1111(11\41, 11' P"ofltlbhorleU ollny ol, .... ec>lll Of Ol:hel ml ... r11. jll!l(lel"'r, *In M Unt'J In C...,....;IIQn fdlh "'t>w:;h luch 111\l<><t l1 \J~ed 0< IIM!d U\l<m IN ''"Y '"~''""' 

wfwliiiCiot'ltf ,,.... ,.,._; ...... 1'01 b. ,.,.octuc.d ••U"' ... •• .,....,,,, ~ ,.. .,,I!Wn ...,.,... .. of Cor• hbot1rorle• 

• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• en 
* CB 
* C8 

• ca 
• ca 
• ca 
* ca 
* C(l 

• ca 
* CQ 

• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
* C1l 

* C1l 

* Gil 

* Cil 

* C!J 
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CORE LABORATORIES 

l A B 0 R A T 0 R Y T E S T RESULTS 
Job Number: 982439 

CUSTOMER: Sandia National laboratory 

Customer Sample ID .. : 042499-001 
laboratory Sample ID: 982439-13 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Ruthenium-103, MOA, Solid 
Ruthenium-103, lc, Solid 
Ruthenium-106, Activity, Solid 
Ruthenium-106, Error, +/-, Solid 
Ruthenium-106, HOA, Solid 
Ruthenium-106, lc, Solid 
Thorium-231, Activity, Solid 
Thorium-231, error+/-, Solid 
lhorium-231, HOA, Solid 
Thoriun-231, Lc, Solid 
Thorium-232, Solid 
Thorium-232, Error+/-, Solid 
Thorium-232, HOA, Solid 
Thorium-232, Lc, Solid 
Uranium-235, Activity, Solid 
Uranium 235, error+/-, Solid 
Uraniun-235, MDA, Solid 
Uranium-235, Lc, Solid 
Uranium-238, Activity, Solid 
Uranium 238, error+/-, Solid 
Uraniun-238, HDA, Solid 
Uraniun-238, Lc, Solid 
Zirconium-95, Activity, Solid 
Zirconiun-95, Error, +/-, Solid 
Zireoniun-95, MDA, Solid 
Zirconiun-95, Lc, Solid 

PROJECT: AR/COC-600799 

Date Sampled ...••. : 09/08/98 
Date Received ...•. : 09/12/98 

SAMPLE RESULT Q FLAGS MDL 

0.1 
0.2 
0.7 
0.6 
0.7 
0.1 
0.3 
0.4 
0.5 
0.4 
0.0 
0.0 

16.8 
0.4 
0.6 
0.2 
0.1 
0.3 
4.2 
2.7 
1.2 
0.6 
0.4 
0.1 
0.4 
0.0 
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Date: 01/25/99 

Time Sampled •.•.•. : 10:50 
Time Received .•.•. : 11:00 

POL DILUTION 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

ATTN: Suzi Jensen 

Sample Matrix .•••. : Soil 

UNITS BATCH DATE ANALYZED 

pCi/g 10308 09/28/98 0756 
pCi/g 10308 09/28/98 0756 
pCi/g 10308 09/28/98 0756 
pCI/g 10308 09/28/98 0756 
pCi/g 10308 09/28/98 0756 
pCi/9 10308 09/28/98 0756 
pCi/g 10308 09/28/98 0756 
pCi/g 10308 09/28/98 0756 
pCi/g 10308 09/28/98 0756 
pCI/g 10308 09/26/98 0756 
pCi/g 10308 09/28/98 0756 
pCI/g 10308 09/28/98 0756 
pCi/g 10308 09/28/98 0756 
pel/g 10308 09/28/98 0756 
pel/g 10308 09/28/98 0756 
pCi/g 10308 09/28/98 0756 
pCI/g 10308 09/28/98 0756 
pCi/g 10308 09/28/98 0756 
pCi/g 10308 09/28/98 0756 
pCi/g 10308 09/28/98 0756 
pCi/g 10308 09/28/98 0756 
pCi/g 10308 09/28/98 0756 
pCi/g 10308 09/28/98 0756 
pCi/g 10308 09/28/98 0756 
pCi/g 10308 09/28/98 0756 
pCi/g 10308 09/28/98 0756 

TECH 

* ca 
* ca 
• ca 
• ca 
* ca 
• ca 
• ca 
• ca 
• ca 
• en 
• en 
• CD 
• ca 
• ca 
• ca 
• ca 
• en 
• en 
• en 
• ca 
• ca 
• ca 
* ca 
• en 
• en 
• ca 
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CORE LABORATORIES 
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L A D 0 R A T 0 R Y T E S T R E S U L T S 

Job Nu1her: 982439 Date: 01/25/99 

CUSTOMER: Sandia National Laboratory PROJECT: AR/COC-600799 A TIN: suzi Jensen 

Customer Sample 10 •• ~ 042500-001 Date Sampled •••••. : 09/08}98 Time Sampled_,, .. ,: 10:55 Sample Matrix ••.•• : Soil 

Lnl>oo·ntory Sn"•'lc ID: 982439-14 Ootc Received~·· .• : 09/12/98 T\tne Received ••••• : \\:00 

.. 
TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q FLAGS MOl PQL DILUTION UNITS BATCH DATE ANALYZED TECH 

CA-GLR-R405 Uranh.m-234, 235, 218 
Uranium-234, Solid 0_680 1.00 pCi/g 10279 10/07/98 \458 • ca 

Uranium 234, error+/-, Solid 0.240 1.00 pCi/9 10279 10/07/98 1458 * Cil 

Uranium-235, Activity, Solid 0.0200 1.00 pCi/g 10279 10/07/98 1458 • ca 

Uranium 235, error+/-, Solid 0.0400 1.00 pCI/g 10279 10/07/98 1458 • c" 

uranlum-238, Activity, Solid 0.930 1.00 pCi/g 10279 10/07/98 1458 • ca 

Uranium 238, error+/·, Solid 0.280 1.00 pCi/9 10279 10/07/98 1456 • ca 

Uranium-234, HDA, Solid 0.0100 1.00 pCi/9 10279 10/07/98 1458 • ca 

uranlum-234, Lc, Solid 0.0100 1.00 pCi/9 10279 10/07/98 1458 • ca 

Uranium-235, HOA, Solid 0.0100 1.00 pCi/g 10279 10/07/98 1458 • co 

Uranium-235, Lc, Solid 0.0100 1.00 pCi/9 10279 10/07{98 1458 * CD 

Uranium-238, MOA, Solid 0.0200 1.00 pCi/9 10279 10/07/98 1458 • ca 

Uranium-238, Lc, Solid 0.0200 1.00 pCi/g 10279 10/07/98 1458 • ca 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actinium-228, Activity, Solid 1.1 1.00 pCi/9 10308 09/28/98 0757 • Cil 

Actlnium-228, error+/-, Solid 0.4 1.00 pCi/g 10308 09/28/98 0757 " Cil 

Actinium-228, HDA, Solid o. 1 1.00 pCi/9 10308 09/28/98 0757 • ca 

Actinium-228, lc, Solid 0.0 1.00 pCi/g 10308 09!28!98 0757 . ca 

Amerlcium-241, Activity, solid 0-2 1.00 pCi/g 10308 09/28/98 0757 • ca 

Americium-241, error+/-, Solid 0.2 1.00 pCi/9 10308 09/26/98 0757 • ca 

Americium-241, HDA, solid 0.3 1.00 pCi/g 10306 09/26/98 075 7 . ("_;;} 

Ametlcium-241, tc, Solid 0.2 1.00 pCi/g 10308 09/28/98 0757 • co 

Cerium-144, Activity, Solid 0.1 1. 00 pCi/g 10308 09/28/98 0757 • '" 
Cerium-144, Error, +/-, Solid 0.4 1.00 pCI/9 10308 09/28/98 0757 • c" 

Cerlum-144, HOA, Solid 0.3 1.00 pCi/9 10308 09/28/98 0757 • Col 

Cerium·144, Lc, Solid 0_3 1.00 pel/g 10308 09/26/98 0757 • co 

Cobalt-60, Activity, Solid 0.2 1.00 pCi/g 10308 09/28/98 0757 • <.:a 

Cobalt-60, Error, +/-, Solid 0.1 1. 00 pCi/g 10308 09/26/98 0757 • ca 

Cobalt-60, HOA, Solid 0.0 1. 00 pCi/g 10308 09/28/98 0757 • ca 

Cobalt-60, lc, Solid 0.0 1.00 pCi/9 10308 09/28/98 0757 * (o1 

Chromium·51, Activity, Solid 0.3 1.00 pCi/g 10306 09/28/98 0757 * Cil 

Chromium~51~ Error, +/·, Solid 0.5 1. 00 pCifg 10308 09/26/98 0757 . 
til 

Chromium·51, MDA, Solid 0-4 1.00 pCi/g 10308 09/28/98 0757 . ,,, 
- . -- . 
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HtVI~t~ I 
CORE LABORATORIES 

L A B 0 R A T 0 R Y T E S T R E S U l T S 
Job Nunber: 982439 

CUSTOMER: Sandia National Laboratory 

Customer Sanple ID •. : 042500-001 
laboratory Sample 10: 982439·14 

TEST METHOD PARAMETER/TEST.DESCRIPTION 

Chromium-51, Lc, Solid 
Cesh.,·134, Activity, Solid 
Cesiun-134, Error, +/·, Solid 
ceslum-134, HDA, Solid 
Cesiun·134, Lc, Solid 
Ceslum-137, Activity, Solid 
Cesium-137, Error, +/·, Solid 
Ceslum-137, HDA, Solid 
Ceslun-137, Lc, Solid 
Iron-59, Activity, Solid 
lron~59, Error, +/-, Solid 
Iron-59, HDA, Solid 
lron-59, lc, Solid 
Potassium-40, Activity, Solid 
Potasslum-40, error+/·, Solid 
Potassh•n-40, MDA, Solid 
Potasslum-40, Lc, Solid 
lead-212, Activity, Solid 
lead-212, error+{·, Solid 
Lead-212, MOA, Solid 
lead-212, Lc, Solid 
Lead-214, Activity, Solid 
lead-214, error +f·, Solid 
lead-214, HDA, Solid 
Lead-214, lc, Solid 
Radium-226, Activity, Solid 
Radlum-226, Error, +/·, Solid 
Radium-226, MDA, Solid 
Radium-226, Lc, Solid 
Radlum-228, Activity, Solid 
Radium·22B, Error, +/·, Solid 
Radium-228, HDA, Solid 
Radium-228, Lc, Solid 
Ruthenium·10l, Activity, Solid 
Ruthonium-103, Error, +/·, Solid 

SAMPLE 

PROJECT: AR/COC-600799 

Date Sampled .•.... : 09/08/98 
Date Received ..... : 09/12/98 

RESULT Q FLAGS MDL 

0.2 
0.0 
0.0 
0.0 
0.0 
0.2 
0.1 
0.0 
0.0 
0.0 
0.0 
0.1 
0.0 

22.4 
3.4 
0.5 
0.0 
0.7 
0.1 
0.1 
0.2 
1.1 
0.3 
0.2 
0.2 
1.2 
0.2 
0.0 
0.0 
1.1 
0.4 
0.1 
0.0 
0.1 
0.1 
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Date: 01/25/99 

Time sampled •••••• : 10:55 
Time Received ..•.. : 11:00 

PQL DILUTION 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
t.oo 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

ATTN: Suzi Jensen 

Sample Matrix •.••. : Soil 

UNITS BATCH DATE ANALYZED 

pCi/g 10308 09!28/98 0757 
pCi/g 10308 09/28/98 0757 
pCi/g 10308 09/28/98 0757 
pCi/g 10308 09/28/98 0757 
pCi/g 10308 09/28/98 0757 
pCi/g 10308 09/28/98 0757 
pCi/g . 10308 09/28/98 0757 
pCi/g 10308 09/28/98 0757 
pCi/9 10308 09/28/98 0757 
pCi/g 10308 09/28/98 0757 
pCl/9 10308 09/28/98 075 7 
pCi/9 10308 09/28/98 0757 
pCi/g 10308 09{28/98 0757 
pCi/9 10308 09/28/98 0757 
pCi/g 10308 09/28/98 0757 
pCI/g 10308 09/28/98 0757 
pCI/g 10308 09/28/98 075 7 
pCi/g 10308 09/28/98 0757 
pCi/g 10308 09/28/98 0757 
pCi/g 10308 09{28/98 0757 
pCi/g 10308 09!28!98 0757 
pCi/g 10308 09/28/98 0757 
pCi/g 10308 09/28/98 0757 
pCi/g 10308 09/28/98 0757 
pCi/g 10308 09/28/98 0757 
pCi/g 10308 09/28/98 0757 
pCi/g 10308 09/28/98 0757 
pCi/g 10308 09/28/98 075 7 
pCi/9 10308 09/26/96 0757 
pCi/g 10308 09/28/98 0757 
pCi/g 10308 09/28/98 0757 
pCi/g 10308 09/28/98 0757 
pCi/g 10308 09{28/98 0757 
pCi/g 10308 09/28/98 0757 
pCi/g 10308 09/28/98 0757 

TECH 

• ca 
* ca 
• co 
• co 
• ca 
• ca 
• ca 
• ca 
* CB 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
* CA 

• en 
• co 
* CD 

* ca 
• ca 
• ca 
• ca 
• ca 
* C8 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
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lABORA T 0 R y T E 5 T R E S U L T S 

Job Nunber: 982439 Date; 01/25/99 

CUSTOMER: Sandia National Laboratory PROJECT; AR/COC-600799 ATTN: Suti Jensen 
-

Customer Sample 10 •. : 042500-001 Date Sampled ...... : 09{06!98 Time Sampled •••••. : 10:55 Sample Matrix ..... : Soil 
Laboratory Sample ID: 982439-14 Date Received ••••• : 09/12/98 Time Received ..••. : 11:00 

TEST METHOD PARAMEtER/TEST DESCRIPTION SAMPLE RESUlT Q FlAGS MOL PQL DILUTION UNITS BATCH DATE ANALYZED 
·-

Ruthenium·103, HOA, Solid 0.0 1.00 pCi(g 10308 09128/98 0757 
Ruthenium-103, lc, Solid 0.1 1.00 pCi(g 10308 09/28/96 0757 
Ruthenlum-106, Activity, Solid 1.4 1.00 pCi(g 10308 09/28(98 0757 
Ruthenium-106, Error, +/-, Solid 0.6 1.00 pCI/g 10308 09/28/96 0757 
Ruthenium-lOb, MilA, Solid 0.9 1.00 pCI/g 10308 09/28/98 0757 
Ruthenium-106, Lc, Solid 0.0 1.00 pCi/g 10308 09/28/98 0757 
lhorium-231, Activity, Solid 1.0 1.00 pCi/g 10308 09/28/98 0757 
Thorium-231, error+/·, Solid 1.3 1.00 pCi/g 10308 09/28/98 0757 
Thorium-231, HOA, Solid 0.9 1.00 pCi/g 10308 09/28/98 0757 
lhorium-231, Lc, Sol ld 0.4 1.00 pCi/g 10308 09/28/98 0757 
Thorium-232, Solid 18.4 1.00 pCi/g 10308 09128!98 0757 
Thorium-232, Error+(-, Solid 51.6 1.00 pCi(g 10308 09/28/98 0757 
Thorlum-232, MOA, Solid 61.4 1.00 pCi/9 10308 09/28/98 0757 
Thorlum-232, lc, Solid 0.3 1.00 pCi(g 10308 09/28/98 0757 
Uranium-235, Activity, solid 0.2 1.00 pCi/g 10308 09!28!98 0757 
Uranium 235, error+/·, Solid o. 1 1. 00 pCi/9 10308 09/28/98 0757 
Uranium-235, MDA, Solid 0.1 1.00 pCi/g 10308 09/28/98 0757 
Uranium-235, Lc, Solid 0.3 1.00 pCi/g 10308 09!28198 0757 
uranium-238, Activity, solid 1.6 1.00 pCi/9 10308 09126196 0757 
Uranium 238, error+/·, Solid 2.0 1.00 pCi/g 10308 09/28/98 0757 
Uranium-236, MOA, Solid 2.5 1.00 pCi/g 10308 09128198 0757 
Uranium-238, Lc, Solid 0.3 1.00 pCi/9 10308 09/28/98 075 7 
Zirconium-95, Activity, Solid 0.1 1.00 pCi/g 10308 09/28/98 0757 
Zirconium~95, Error, +/-, Solid 0.0 1.00 pCi(g 10308 09/28/98 0757 
Zirconium·95, HDA, Solid 0.0 1.00 pCif9 10308 09/28/98 0757 
Zirconium-95, Lc, Solid 0.0 1.00 pCi/g 10308 09/28/98 0757 

.. 
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TECH 

• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• co 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
* ca . ca 
• co 
• ca 

----· 



Job Number: 982439 

CUSTOMER: Sandia National Laboratory 

Customer Sample ID .. : 042501·001 
laboratory sanple 10: 982439·16 

TEST METHOD PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 Uraniun·234, 235, 238 
Uraniun-234, Solid 
Uranium 234, error+/·, Solid 
Uranium·235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uraniun·238, Activity, Solid 
Uranium 238, error+/~, Solid 
Urnn i u11· 234, MOA, Solid 
Uroniun-234, Lc, Solid 
Uraniun·235, MOA, Solid 
Uranium·235, lc, Solid 
Uranium·238, MOA, Solid 
Uranium·238, Lc, Solid 

EPA 901.1 Gantna scan ( IIPGe gamna l 
Actinium·Z28, Activity, Solid 
Aetlni~n·228, error+/·, Solid 
Actinium·228, MDA, Solid 
Actinium-228, Le, Solid 
Americium·241, Activity, Solid 
Americium·241, error+/·, solid 
Americium-241, MDA, Solid 
Americium·241, Lc, Solid 
Cerium·144, Activity, Solid 
Cerium-144, Error, t/-, Solid 
Cerium-144, MDA, Solid 
Cerium·144, lc, Solid 
Cobalt-60, Activity, Solid 
Cobalt·60, Error, +/-, Solid 
Cobalt-60, MOA, Solid 
Cobalt-60, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
Chromium-51, MDA, Solid 

CORE LABORATORIES 

L A 9 0 R A T 0 R Y T E S T R E S U L T S 

PROJECT: AR/COC-600799 

Date Sampled ••••.. : 09!08!98 
Date Received ••••• : 09/12/98 

SAMPLE RESULT Q fLAGS MDL 

1.08 
0.320 
0.00 
0.0100 
1.36 
0.370 
0.0100 
0.0100 
0.0100 
0.0100 
0.0200 
0.0200 

1.3 
0.3 
0.1 
0.0 
0.0 
0.0 
0.1 
0.4 
0.4 
0.4 
0.3 
0.3 
o. 1 
0.1 
0.0 
0.0 
0.1 
0.3 
0.3 
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Date: 01{25/99 

Time sampled •••.•• : 11:00 
Time Received ••.•• : 11:00 

POL DILUTION 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

ATTN: suzi Jensen 

sample MatriK ••.•• : Soil 

UNITS BATCH DATE ANALHED 

pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCI/g 10279 10/07/98 1458 
pCI/g 10279 10/07/98 1458 
pCI/g 10279 10/07/98 1458 
pci/g 10279 10/07/98 1458 
pCI/g 10279 10/07/98 1458 
pCl/g 10279 10/07/98 1458 

pCi/g 10308 09/26/98 0904 
pCi/g 10306 09/28/98 0904 
pCi/g 10308 09!28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09!28!98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09!28!98 0904 
pCi/g 10308 09/ZB/98 0904 
pCi!g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09 !28!98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 

-
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TECH 

• ca 
• en 
• co 
• ca 
• ca 
• co 
• en 
• en 
• en 
• co 
* ea 
• ca 

• en 
• en 
• co 
* CB 
• ea 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ea 
• ca 
• ca 
• ca 
• ca 

·--· 



I 

'~------------~ 

~ijRELAB ."' 
1
". ,~ 1 ••• f' r r·· rr" !:) 

. l !, '. ~: •. ~ .J ,·", - •. !· -~~ CORE 
_,,-~===:=!_-=====,-==,,=-======================-----

L A 0 0 R A T 0 R T T E S T R E S U L T S 
Job Nllnber: 982439 Date: 01/25/99 

CUSTOMER: Sandia National Laboratory PROJECT: AR/COC·600799 A liN: Suii Jensen 

Customer Sample 10 .. : 042501-001 Date Sampled ...... : 09/08/98 Time Sampled •.•... : 11:00 Sample Matrix ..... : Soi I 

Laboratory Sample 10: 982439-16 Date Received ..••• : 09/12/98 Time Received ....• : 11:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q FLAGS MDL PQL DILUTION UNITS BATCH PATE ANALYZED 

Chromium-51, Lc, Solid 0.1 1 pCi/g 10308 09/28/98 0904 

Cesium-134, Activity, Solid 0.0 1 pCi/g 10308 09/28/98 0904 

Cesium-134, Error, +/-, Solid 0.0 1 pCi/g 10306 09/28/98 0904 

Cesium-134, MDA, Solid 0.1 1 pCI/g 10308 09/28/98 0904 

Cesiun-134, Lc, Solid 0.2 1 pCi/g 10308 09/26/98 0904 

cesium-137, Activity, Solid 0.4 1 pCi/g 10308 09/28/98 0904 

Cesium-137, £rror, +/-, Solid 0.3 1 pCi/g 10308 09/28/98 0904 

Cesiun-137, HDA, Solid 0.1 1 pCi/g 10308 09/28/98 0904 

casium-137, Lc, solid 0.2 1 pCi/g 10308 09/28/98 0904 

Iron-59, Activity, Solid 0.3 1 pCi/g 10308 09/28/98 0904 

lton-59, Error, +t~, Solid 0.2 1 pCi/g 10308 09/28/98 0904 

Iron-59, HOA, Solid 0.1 1 pCi/g 10308 09/28/98 0904 

Iron-59, Lc, Solid 0.1 1 pCi/g 10308 09/26/98 0904 

Potassium-40, Activity, Solid 22.8 1 pCi/g 10308 09/28/98 0904 

Potassiun-40, error +/·, Solid 3.0 1 pCl/g 10308 09 !28/98 0904 

Potassjum-40, HOA, Solid 0.4 1 pCi/g 10308 09/28/98 0904 
Potassium-40, Lc, Solid 0.0 1 pCi/g 10306 09/28/98 0904 
Lead-212, Activity, Solid 0.8 1 pCi/g 10308 09/28/98 0904 
Lead-212, error+/-, Solid 0.2 1 pCi/g 10308 09/ZB/96 0904 

Lead·212, HDA, Solid 0.1 1 pCi/g 10308 09/28/98 0904 

Lead-212, Lc, Solid 0.2 1 pCl/g 10306 09/28/98 0904 

Lead-214, Activity, Solid 1.5 1 pCi/g 10308 09/28/98 0904 
Lead-214, error+/-, Solid 0.5 1 pCI/g 10308 09/28/96 0904 

Lead-214, HOA, Solid 0.2 1 pCi(g 10308 09(28/98 0904 

Lead-214, Lc, Solid 0.3 1 pCi/g 10308 09/28/98 0904 
Radium-226, Activity, Solid 1.2 1 pCi/g 10308 09/28/98 0904 
Radfum·226, Error, +f·, Solid 0.3 1 pCi/g 10306 09!28198 0904 

Radium-226, HDA, Solid 0.1 1 pCi/g 10308 09/28/98 0904 
~adium-226, Lc, Solid 0.1 1 pCi/g 10308 09/28(98 0904 

Radfum-228, Activity, Solid 1.3 1 pCi/g 10308 09/28/98 0904 
Radium·228, Error, +/-, Solid 0.3 1 pCi/g 10308 09/28/98 0904 
Radium-228, MDA, Solid 0.1 1 pCi/g 10308 09/28/98 0904 
Radium-228, Lc, solid 0.0 1 pCi/g 10308 09/28/98 0904 
Ruthenium-103, Activity, Solid 0.2 1 pCi/g 10306 09/28/98 0904 
Ruthenium-103, Error, +/-, Solid 0.1 1 pCi/g 10308 09/28/98 0904 

---·· 
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CORE LABt:!:iS 
l A B 0 R A T 0 R Y T E S T R E S U l T s 

Job Nunber: 982439 Date: 01/25/99 

------------------~ ,,,,-------------------------------1 
CUSTOMER: Sandia National Laboratory 
---~<-

Customer Sample ID .. : 042501-001 
laboratory Sample ID: 982439-16 

TEST METHOD P~RAMETER/TEST DESCRIPTION 

Ruthenh.m-103, HDA, Solid 
Ruthenium-103, Lc, Solid 
Ruthenlum-106, Activity, Solid 
Ruthenium-106, Error, +/·, Solid 
Rutheni um·1 06, MDA, Solid 
Ruthenium-106, Lc, Solid 
Thorium-231, Activity, Solid 
Thoriw-231, ertor +/·, Solid 
Thorium-231, HDA, Solid 
Thorium-231, LC, Solid 
Thorfum·232, Sol fd 
Thoriw·232, Error+/-, Solid 
Thoriw-232, MDA, Solid 
Thorium·232, Lc, Solid 
Uranium-235, Activity, Solid 
Uranium 235, error +J-, Solid 
Uranium-235, HDA, Solid 
Uranium-235, Lc, Solid 
Uranlum·238, Activity, Solid 
uranium 238, error+/-, Solid 
Uranium-238, HDA, Solid 
Uranium-218, Lc, Solid 
Zirconium-95, Activity, Solid 
Zirconlum·95, Error, +/·, Solid 
Zirconlum-95, MOA, Solid 
Zlrconium·95, Lc, Solid 

PROJECT: AR/COC-600799 

Date Sampled .•.... : 09/08/98 
Date Received •..•• : 09/12/98 

SAMPLE MESULT Q FLAGS MOL 

0.0 
0.1 
0.7 
0.7 
0.4 
0.1 
0.0 
o.o 
0.7 
0.5 
6.4 

30.3 
20.9 
0.4 
0.5 
0.2 
0.1 
0.4 
7.0 
2.4 
1.3 
0.6 
0.0 
0.0 
0.0 
0.0 
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Time Sampled .••••. : 11:00 
Time Received .•••• : 11:00 

PQL DILUTION 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

ATTN: Suzi Jensen 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED TECH 

pCi/g 10308 09/28/98 0904 • ca 
pCf/9 10308 09/28/98 0904 • ca 
pCi/g 10308 09!28!98 0904 • ca 
pCi/g 10308 09/28/98 0904 • ca 
pCi/g 10308 09/28/98 0904 • ca 
pCi/g 10308 09/28/98 0904 • ca 
pCi/g 10308 09/28/98 0904 • ca 
pCi/g 10308 09/28/98 0904 • ca 
pCi/g 10308 09/28/98 0904 • ca 
pCI/g 10308 09/28/98 0904 • ca 
pCi/g 10308 D9/28/98 0904 • ca 
pCi/g 10308 09/28/98 0904 • ca 
pCi/g 10308 09/28/98 0904 • ca 
pCf/g 10308 09/28/98 0904 • ca 
pCi/g 10308 09/28/98 0904 •eo 
pCi/g 10308 09/28/98 0904 • ca 
pCi/g 10308 09/28/98 0904 • ca 
pCi/9 10308 09/28/98 0904 • ca 
pCi/g 10308 09/28/98 0904 • ca 
pCi/g 10308 09/28{98 0904 • ca 
pCi/g 10308 09/28/98 0904 • co 
pCi/g 10308 09/28/98 0904 • ca 
pCi/g 10308 09/28/98 0904 * CR 
pCi/g 10308 09/28/98 0904 • ca 
pCi/g 10308 09/28/98 0904 • ca 
pCi/g 10308 09/28/98 0904 • en 
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L A B 0 R A T 0 R r T E S T R E S U L T S 
Job NtJrber: 982439 

CUSTOMER: Sandia National Laboratory 
--------------~- c ·-

Customer Sample ID .. : 042502·001 
loborotory Sonple ID: 962439·17 

PROJECT: AR/COC·600799 

Date Sampled •••••. : 09/08/98 
Date Received ..... : 09/12/98 

Date: 01/25/99 

Time Sampled ••••.. : 11:05 
Time Received ..•.. : 11 :00 

AllN: Suzi Jensen 

Sample Matrix ..••• : Soil 

--------.-------·----------,------.-.------.------,-----.---r-------.---,--------;---
TEST METHOD PARAMETER/TEST DESCRIPTION 

CA·GLR-R405 Uranh~n-234, 235, 236 
uranium-234, Solid 

EPA 901.1 

Uranh.111 234, error +/-, Solid 
Uranium-235, Activity, Solid 
Uranium 235, error+/-, So\ id 
Uranium-238, Activity, Solid 
Uranium 238, error ~1-, Solid 
Uranium·234, HDA, Solid 
Uranium-234, Lc, Solid 
Uranium·235, MDA, Solid 
Uranium-235, Lc, Solid 
Uranlum·238, HOA, Solid 
Uranlum-236, Lc, Solid 

Gamma Scan (HPGe gamma) 
Actinium·Z26, Activity, Solid 
Actinium·228, error+/·, Solid 
Actinium·228, HDA, Solid 
Actinium·228, lc, Solid 
Amerlcium·241, Activity, Solid 
Americium·241, error+/·, Solid 
Americium-241, MOA, Solid 
Amerlcium·241, lc, Solid 
Cerium-144, Activity, Solid 
cerium-144, Error, +/·, Solid 
Cerium·144, HOA, Solid 
Cerium-144, Lc, Solid 
Cobalt·60, Activity, Solid 
Cabalt·60, Error, +/·, Solid 
Cobalt·60, HOA, Solid 
Cobalt·60, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
Chromium-51, MDA, Solid 

SAMPLE RESUlT 

0.790 
0.270 
0.100 
0.0900 
1.21 
0.340 
0.0100 
0.0100 
0.0100 
0.0100 
0.0200 
0.0200 

z.o 
0.5 
0.1 
o.o 
0.3 
0.3 
0.3 
0.2 
0.0 
o.o 
0.1 
0.1 
0.1 
0.1 
o.o 
0.0 
0.9 
0.7 
0.3 

Q FlAGS MOL PQL DilUTION 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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UNITS BATCH DATE ANALYlEO 

pCi/g 10l79 10/07/96 1458 
pCi/9 10279 10/D7/98 1458 
pCi/g 1D279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/9 10279 10/07/98 1458 
pCI/9 10279 10/07/98 1458 
pCI/g 10279 10/07/98 1458 
pCi/9 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCI/g 10279 10/07/98 1456 

pci!g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCI/g 10308 09/28/98 0904 
pCi/9 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCI/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/96 0904 
pCI/g 10306 09/28/98 0904 
pCi/9 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCI/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/96 0904 
pCi/g 10308 09/28/96 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10108 09/28/98 0904 
pCi/9 10308 09/28/98 0904 

, ...... -
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CORE LABOR.e!~~E~ 
L A B 0 R A I 0 R Y I E S I R E S U L I S 

Job Nunber: 982439 Date: 01/25/99 

CUSTOMER: Sandia National Laboratory PROJECT: AR/COC-600799 ATTN: Suzi Jensen 

Customer Sample 10 •• : 042502-001 Date Sampled .•.•.• : 09!08!98 Time Sampled •••••• : 11:05 Sample Matrix ••••. : Soil 
Laboratory Sample ID: 982439-17 Date Received •.••• : 09/12/98 Time Received ..... : 11:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q FLAGS MDL PDL DILUTION UNITS BATCH DATE ANALYZED 

Chromium-51, lc, Solid 0.1 1 pCi/g 10308 09/28/98 0904 
Cesium-134, Activity, Solid 0.2 1 pCi/g 10308 09128/98 0904 
Cesium-134, Error, •!-, Solid 0.1 1 pCi/g 10308 09/28/98 0904 
Cesium-134, MOA, Solid o. 1 1 pCi/g 10308 09/28/98 0904 
Cesium-134, Lc, Solid o. 1 1 pCi/g 10308 09/28/98 0904 
Cesium-137, Activity, Solid 0.4 1 pCi/g 10308 09!28/98 0904 
Cesium-137, Error, +!-, Solid 0.2 1 pCi/g 10308 09 !28/98 0904 
Cesium-137, HDA, Solid 0.1 1 pCi/g 10308 09/28/98 0904 
Cestum-137, lc, Solid 0.1 1 pCi/g 10308 09/28/98 0904 
Iron-59, Activity, Solid 0.0 1 pCi/g 10308 09/28/98 0904 
Iron-59, Error, +/·, Solid 0.0 1 pCi/g 10308 09/28/98 0904 
Iron-59, HDA, Solid 0.1 1 pCi/g 10308 09/28/98 0904 
Iron-59, Lc, Solid 0.0 1 pCi/g 10308 09/28/98 0904 
Potassium·40, Activity, Solid 24.3 1 pCi/g 10308 09!28!98 0904 
Potassium·40, error+/-, Solid 3.9 1 pCi/g 10308 09/28/98 0904 
Potassium-40, HDA, Solid 0.6 1 pCi/g 10308 09/28/98 0904 
Potassium-40, lc, Solid 0.0 1 pCi/g 10308 09!28/98 0904 
Lead-212, Activity, Solid 0.8 1 pCi/g 10308 09/28/98 0904 
Lead-212, error •t-, Solid 0.2 1 pCi/g 10308 09/28/98 0904 
Lead-212, MOA, solid 0.1 1 pCi/g 10308 09/28/98 0904 
Lead-212, Lc, Solid 0.2 1 pCi/g 10308 09tZ8!98 0904 
lead-214, Activity, Solid 1.4 1 pCi/g 10308 09!28!98 0904 
lead-214, error+/-, Solid 0.2 1 pCI/g 10308 09/28/98 0904 
lead-214, HDA, Solid 0.0 1 pCi/g 10308 09/28/98 0904 
Lead-214, lc, Solid 0.0 1 pCi/g 10308 09/28/98 0904 
Radium-226, Activity, Solid 1.2 1 pCi/g 10308 09/28/98 0904 
Radium-226, Error, •t-, Solid 0.3 1 pCi/g 10308 09/28/98 0904 
Radlum·226, HDA, Solid 0.1 1 pCi/g 10308 09!28!98 0904 
Radium-226, Lc, Solid o. 1 1 pCI/g 10308 09/28/98 0904 
Radium-228, Activity, Solid 2.0 1 pCi/g 10308 09/28/98 0904 
Radium-228, Error, +/-, Solid 0.5 1 pCi/g 10308 09!28!98 0904 
Radlum-228, HDA, Solid 0.1 1 pCi/g 10308 09/28/98 0904 
Radlum-228, lc, Solid o.o 1 pCi/g 10308 09/28/98 0904 
Ruthenlum-103, Activity, Solid 0.3 1 pCi/g 10308 09!28!98 0904 
Ruthenium-103, Error, +/-, Solid 0.1 1 pCi/g 10308 09/28/98 0904 
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CORE LABORATORIES 

L A 8 0 R A T 0 R Y T E S T R E S U L T s 
Job Number: 982439 Date: 01/25/99 

ATTN: Suzi Jensen CUSTOMER: Sandia National Laboratory PROJECT: AR/COC-600799 
------------"-'" ---------------- ----~--~--------------------1 

Customer Sample ID .• : 042502·001 
laboratory Sample ID: 982439-17 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Rutheniun-103, !IDA, Solid 
Ruthenitn-103, Lc, solid 
Rutheniun-106, Activity, Solid 
Rutheniun-106, Error, +f~, Solid 
Rutheniw-106, HOA, Solid 
Rutheniun-106, Lc, Solid 
Thoriun-231, Activity, Solid 
lhoritJn-231, error+(-, Solid 
lhoritJn-231, HDA, Solid 
ThoritJn-231, lc, solid 
Thorium-232, Solid 
Thorium-232, Error+/·, solid 
Thoriun-232, MDA, Solid 
ThoriliA·232, Lc, solid 
Uroniun·235, Activity, Solid 
UraniliA 235, error+/·, Solid 
UranilJn·235, MDA, Solid 
UraniliA·235, Lc, Solid 
Uranium·238, Activity, Solid 
Uranium 238, error+/·, Solid 
uranlum-238, MDA, Solid 
Uranium·238, lc, Solid 
Zirconioo-95, Activity, Solid 
Zirconlum-95, Error, +/·, solid 
Zircon hn~ 95, MDA, Solid 
Z 1 rcon h .. m- 95, Lc, Solid 

Date Sampled ...... : 09/08/98 
Date Received ..... : 09/12/98 

SAMPLE RESULT Q FLAGS MOL 

0.0 
0,0 
0.3 
0.3 
0.3 
o.o 
0.6 
0.8 
0.9 
0.3 

67.9 
65.4 
54.4 
0.2 
0.1 
0.2 
0.1 
0.4 
1.1 
6.9 
3.6 
0.4 
0.8 
0.2 
0.1 
o.o 
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Time Sampled, ..... : 11:05 
Time Received .•••• : 11:00 

PQL DILUTION 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Sample Matrix ..... : Soil 

UNITS BATCH DATE ANALYZED 

pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28(98 0904 
pCi(g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCI(g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi(g 10308 09(28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/20/98 0904 
pCi/9 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
pCi/g 10308 09/28/98 0904 
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TECH 
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• ca 
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* en 
• ca 
• ca 
• CD 

" en 
• co 
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• ca 
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• en 
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l A B 0 R A T 0 R Y T E S T R E S U l T S 
Job Number: 982439 Date: 01/25/99 

CUSTOMER: Sandia National laboratory PROJECT: AR/COC-600799 ATTN: suzi Jensen 

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

Customer sample ID •. : 042503-001 
Laboratory Sample JP: 982439-19 

TEST METHOD PARAMETER/TEST DESCRIPTION 

CA-GLR-R405 Uranium-234, 235, 238 
Uraniun·234, Solid 
Uranium 234, error+/·, Solid 
Uraniun-235, Activity, Solid 
Uranium 235, error+/~, Solid 
Uranium-238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranium-234, HDA, Solid 
Uranlun·234, lc, solid 
Uraniun·235, HDA, Solid 
Uranium-235, Lc, solid 
Uraniun-238, HDA, Solid 
Uranium-238, Le, Solid 

- EPA 901.1 Ganma Scan CHPGe gamma) 
Actinium-228, Activity, Solid 
Actinlum-228, error+/·, Solid 
Actiniun-228, HDA, Solid 
Actinlun·228, lc, Solid 
Amerlcium·241, Activity, Solid 
Amerlclum-241, error+/·, Solid 
Americlum·241, HDA, Solid 
Americium-241, Lc, Solid 
Cerlum-144, Activity, Solid 
Cerlun-144, Error, +/·, Solid 
Cerlun·144, HOA, Solid 
Cerlum-144, lc, Solid 
Cobalt-60, Activity, Solid 
Cobalt·60, Error, +/·, Solid 
Cobalt·60, HDA, Solid 
Cobalt·60, Lc, Solid 
Chromiun-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
Chromiun·51, HDA, Solid 

Date Sampled .••.•• : 09/08/98 
Date Received ...•• : 09/12/98 

SAMPLE RESULI Q flAGS MDL 

0.840 
0.290 
0.0700 
0.0800 
0.830 
0.280 
0.0100 
0.0100 
0.0100 
0.0100 
o.ozoo 
0.0300 

1.1 
o.3 
a. 1 
0.0 
o.o 
0.1 
o. I 
0.4 
0.2 
0.3 
0.3 
0.3 
o.o 
0.0 
Q_O 
o.o 
0.9 
0.8 
0.4 
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Time Sampled ....•• : 11:10 
Time Received ..••• : 11:00 

PQL DILUTION 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Sample Matrix ••.•. : Soil 

UNITS BATCH DATE ANALYZED 

pCI/g 10279 10/07/98 1458 
pCI/9 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/9 10279 10/07/98 1458 
pCi/9 10279 10/07/98 1458 
pCI/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCI/g 10279 10/07/98 1458 

pCi/9 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCi/g 10308 09!28/98 1005 
pCi/g 10308 09/28/98 1005 
pCi/g 10308 09!28/96 1005 
pCI/s 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCi/g 10306 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCi/g 10308 09!26!98 1005 
pCi/g 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCI/g 10306 09!26!96 1005 
pCi/g 10308 09/26/98 1005 
pCi/g 10308 09/26/98 1005 
pCi/g 10308 09/26/98 1005 
pCi/g 10308 09/28/98 1005 

IECII 

• en 
• en 
• en 
• ca 
• ca 
• ca 
• ca 
• en 
• en 
• ca 
* Cll 
• ca 

• Cil 

• Cil 

• en 
• CB 

* C<l 

* Cll 

• ca 
• en 
11 Cit 

* Cil 

• Cit 

• C~l 
• Cil 

• en 
• co . 

Cil 

• c;, 
• C,l 

• Col 

-
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L A B 0 R A T 0 R Y T E S T RESULTS 

Job Nunber: 982439 Date: 01/25/99 

- -
CUSTOMER: Sandia National Laboratory PROJECT: AR/COC-600799 ATTN: Suzi Jensen 

-· 

Customer Sample ID .. : 042503-001 Date Sampled .....• : 09/08/98 Time Sampled ...•.. : 11:10 Sample Matrix •.••. : Soil 
Laboratory Sample IP: 962439·19 Date Received ••••. : 09/1U98 Time Received .•... : 11:00 

TEST HETHOO PARAMETER/TEST DESCRIPTION SAMPlE RESULT Q FLAGS MOl PQL DILUTION UNITS BATCH DATE ANALYZED TECH 

Chromium-51, Lc, Solid 0.2 1 pci;g 10308 09/28/98 1005 • ta 
Cesium·134, Activity, Solid 0.2 1 pCi/g 10308 09/28/98 1005 • ca 
Cesilln-134, Error,+/-, Solid o. 1 I pCi/9 10308 09!26!98 1005 • ca 
Cesium·l34, HDA, Solid 0.1 1 pCI/g 10308 09!28/98 1005 • ca 
Cesium·134, lc, Solid 0.2 1 pCi/g 10308 09/28/98 1005 • ca 
ceslum-137, Activity, Solid 0.0 1 pCi/g 10308 09/28/98 1005 • ca 
Ceslum·137, Error, +/·, Solid 0.1 1 pCi/g 10308 09 !26!98 1005 • ca 
Cesium-137, HDA, Solid 0.1 1 pCi/g 10308 09/28/98 1005 • ca 
Cesium·137, Lc, Solid 0.2 1 pCi{g 10308 09/28/98 1005 • ca 
Iron-59, Activity, solid 0.2 1 pCi/g 10308 09{28!98 1005 • ca 
Iron-59, Error, +/·, Solid o. 1 1 pCi/g 10306 09!28!98 1005 • ca 
lron·59, HDA, Solid 0.0 1 pCi/g 10308 09/Z8t98 1005 • ca 
Iron-59, Lc, solid 0.0 1 pCi/g 10308 09/28/98 1005 • ca 
Potassium·40, Activity, Solid 0.0 1 pCi/g 10308 09/28/98 1005 • ca 
Potassium·40, error+/·, Solid 0.0 1 pCi/g 10308 09 /28!98 1005 * C8 
Potassium·40, HOA, Solid 3.4 1 pCi/g 10308 09!28!96 1005 • ca 
Potasslum-40, Lc, Sol ld 0.4 1 pCi/g 10308 09 !28/98 1005 • ca 
Lead·212, Activity, Solid 0.9 1 pCi/g 10308 09/28/98 1005 • ca 
Lead-212, error+/·, Solid 0.2 1 pCi/g 10308 09/28/98 1005 • ca 
Lead·212, MDA, Solid 0.1 1 pCi/g 10308 09!28198 1005 • ca 
Lead·212, Lc, Solid 0.2 1 pCi/g 10308 09/28/98 1005 • ca 
Lead·214, Activity, solid 1.3 1 pCi/g 10308 09/28{98 1005 • ca 
lead-214, error +/·, Solid 0.3 1 pCI/g 10308 09/28/98 1005 • ca 
lead·214, HOA, Solid 0.2 I pCf/g 10308 09128!98 1005 • ca 
Lead·Z14, lc, Solid 0.3 1 pCi/g 10308 09/28/98 1005 • ca 
Radlum-226, Activity, Solid 1.2 1 pCI/g 10308 09/28/98 1005 • ca 
Radium-226, Error, +/·, Solid 0.4 1 pCi/g 10308 09/28/98 1005 • ca 
Radium-226, HOA, Solid 0.2 1 pCi/g 10308 09/28/98 1005 • ca 
Radium·226, Lc, Solid 0.2 1 pCi/g 10306 09!28198 1005 • ca 
Radium·228, Activity, Solid 1.1 1 pCi/g 10308 09/28/98 1005 • ca 
Radlum·228, Error, +/·, Solid 0.3 1 pCi/g 10306 09{28{96 1005 • ca 
Radlum-228, MDA, Solid 0.1 1 pCI/g 10308 09/28/98 1005 • ca 
Radium·228, Lc, Solid 0.0 1 pCi/g 10308 09!28!98 1005 • ca 
Ruthenium-103, Activity, Solid 0.0 1 pCi/g 10308 09!28/96 1005 • ca 
Ruthenlun-103, Error, +f•, Solid 0.1 1 pCi/g 10306 09/28/98 1005 • ca 
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L A B 0 R A T 0 R Y T E S T RESULTS 
Job NLwuber: 982439 

CUSTOMER: Sandia National Laboratory 

Customer sample ID .• : 042503·001 
laboratory Sample ID: 982439-19 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Ruthenium·103, MOA, Solid 
Ruthenium-103, Lc, Solid 
Ruthenium-106, Activity, Solid 
Ruthenium-106, Error, +/·, Solid 
Ruthenium-106, HDA, Solid 
Ruthenium-106, lc, Solid 
Thorium-231, Activity, Solid 
Thorium-231, error+/·, Solid 
lhorium-231, MOA, Solid 
Thorium·231, lc, Solid 
Thorium-232, Solid 
Thorlum-232, Error+/-, Solid 
Thorium-232, MDA, Solid 
Thorium-232, lc, Solid 
Uranium·235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uranium-235, HDA, Solid 
Uranlum·235, Lc, Solid 
Uranlum-238, Activity, Solid 
Uranium 218, error+/-, Solid 
Uranlum-218, MOA, solid 
Uranlum-238, Lc, Solid 
Zlrconium-95, Activity, Solid 
Zirconiun-95, Error, +/·, Solid 
Zlrconium·95, HOA, Solid 
Zlrconiun-95, Lc, Solid 

SAMPLE 

PROJECT: AR/COC·60D799 

Date Sampled ••.••. : 09/08/98 
Date Received ••••• : 09/12/98 

RESULT II FLAGS MDL 

0.1 
0.2 
1.8 
0.6 
0.9 
0.0 
1.2 
0.8 
0.6 
0.4 
8.7 

16.4 
16.4 
0.3 
0.4 
0.1 
0.1 
0.4 
7.3 
3.0 
1.4 
0.6 
0.3 
0.1 
0.0 
0.0 
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Date: 01/25/99 

Time Sampled ...... : 11:10 
Time Received ••..• : 11:00 

PQL DILUTION 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

ATTN: Suzl Jensen 

Sample Matrix ••... : Soil 

UNITS BATCH DATE ANALYlED 

pCi/g 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCI/g 10308 09!28!96 1005 
pCi/g 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCi/g 10308 09!28/98 1005 
pCi/g 10308 09/28/98 1005 
pCI/g 10308 09/28/98 1005 
pCi/9 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCi/g 10308 09/28!98 1005 
pCi/g 10308 09/28{98 1005 
pCi/g 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCI/g 10308 09/28/98 1005 
pCi/g 10308 09!28!98 1005 
pCi/g 10308 09/28/98 1005 
pCi/g 10108 09/28/98 1005 
pCI/g 10308 09/28/98 1005 
pCi/9 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pGI/g 10308 09/28{96 1005 

TECH 

• ca 
• ca 
* ca 
• en 
• ca 
* ca 
• ca 
• ca 
* ca 
* Cit 

• ca 
• en 
• ca 
* CR 
* ca 
• en 
• til 

flo Cil 

• ca 
• , •. 
• en 
• en 
• en 
• en 
• Cil 

• (;I 



) 

CORE LABol:!~~;~ 
L A 8 0 R A 1 0 R Y T E S T R E S U L T S 

Job Number: 982439 Date: 01/25/99 

CUSTOMER: Sandia National Laboratory PROJECT: AR/COC-600799 ATTN: suz I Jensen 
-----------------------··---------------------------------------1 

lEST 

Customer Sample ID •. : 042504·001 
Laboratory Sample ID: 982439-20 

METHOD P~RAMETER/TEST DESCRIPTION 

Date Sampled .....• : 09/08/98 
Date Received ••••. : 09/12/98 

SAMPLE RESULT Q FLAGS MDL 

Time Sampled ...... : 11:15 Sample Matrix ••••. : Soil 
Time Received ••••• : 11:00 

PQl DILUTION UNITS BATCH DATE ANALYZED 

CA-GLR·R405 Urani um·234, 235, 238 
Uranlum-234, Solid 0.630 1 pCi/g 10279 10/07/98 1458 
Uranium 234, error+/-, Solid 0.270 1 pCi/g 10279 10/07/98 1458 
Uranlum-235, Activity, Solid 0.0100 1 pCi/g 10279 10/07/98 1458 
Uranium 235, error+/·, Solid O.D400 1 pCi/g 10279 10/07/98 1458 
Uranium·238, Activity, Solid 1.25 1 pCi/g 10279 10/07/98 1458 
Uranium 238, error+/·, Solid 0.380 1 pCi/g 10279 10/07/98 1458 
Uranium·234, MDA, Solid 0.0100 1 pCI/g 10279 10/07/98 1458 
Uranlum-214, lc, Solid 0.0100 1 pCi/g 10279 10/07/98 1458 
Uranium·235, MDA, Solid 0.0100 1 pCi/g 10279 10/07/98 1458 
Uranium-235, Lc, Solid 0.0100 1 pCI/g 10279 10/07/98 1458 
Uranium·238, HDA, Solid 0.0300 1 pCI/g 10279 10/07/98 1458 
Uranium-238, Lc, Solid 0.0300 1 pCI/g 10279 10/07/98 1458 

fPA 901. 1 Gamma Scan (HPGe gahma) 
Actlnlum-228, Activity, Solid 1.6 1 pCi/g 10308 09/26/98 1005 
Actinium-228, error+!-, Solid 0.4 1 pCi/g 10308 09/26/96 1005 
Actlnlum-228, MDA, Solid 0.1 1 pCi/g 10308 69/28/98 1005 
Actinium·228, Lc, Solid 0.0 1 pCi/g 10308 69/28/96 1005 
Americium-241, Activity, Solid 1.1 1 pCi/g 16308 09/28/98 1005 
Americium-241, error+/·, Solid 0.6 1 pCi/g 10368 69/28/98 1005 
Americium-241, HOA, Solid 0.3 1 pCi/g 10308 09/28/98 1005 
Amerlcium·241, Lc, Solid 0.2 1 pCi/g 10308 09/28/98 1005 
Cerlum-144, Activity, Solid 0.7 1 pCi/g 10308 09/28/98 1005 
Cerium·144, Error, •t·, Solid 0.4 1 pCi/g 10308 09/28/98 1005 
Cerium·144, MDA, Solid 0.2 1 pei/g 10308 09/28/98 1005 
cerlum-144, lc, Solid 0.2 1 pCI/g 10308 09/28/98 1005 
Cobalt-60, Activity, Solid 0.0 1 pCi/g 10306 09/28/98 1005 
Cobalt·60, Error, +/·, Solid 0.0 1 pCi/g 10306 09/28/98 1005 
cobalt-60, HDA, Solid 0.1 1 pCi/g 10308 09/28/98 1005 
Cobalt·60, lc, Solid 0.0 1 pCi/g 10308 09/28/98 1005 
chromium-51, Activity, Solid 0.0 1 pCi/g 10308 09/28/98 1005 
Chromium-51, Error, +/·, Solid 0.0 1 pC 1/g 10308 09/28/98 1005 
Chromium-51, MOA, solid 0.2 1 pCi/g 10308 09/28/98 1005 

.. 
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Job Nuuber: 962439 

CUSTOMER: Sandia National Laboratory 

Customer San~le 10 •• : 042504·001 
laboratory Sample 10: 962439·20 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Chromium-51, lc, Solid 
Cesium-134, Activity, Solid 
Ceslum-134, Error, +/·, Solid 
Cesium-134, HDA, Solid 
Cesium-134, Lc, Solid 
Cesium-137, Activity, Solid 
Cesium-137, Error, +/·, Solid 
Cesiun-137, HDA, Solid 
Cesium-137, lc, Solid 
lron·59, Activity, Solid 
Iron-59, Error, +f·, Solid 
lron·59, HOA, Solid 
Iron-59, lc, Solid 
Potassium·40, Activity, Solid 
Potassium·40, error+/·, Solid 
Potassium·40, HOA, Solid 
Potassium-40, Lc, Solid 
lead-212, Activity, Solid 
lead-212, error+/·, Solid 
Lead·212, HOA, Solid 
Lead·212, Lc, Solid 
lead-214, Activity, Solid 
lead-214, error+/·, Solid 
lead·214, HDA, Solid 
lead-214, lc, Solid 
Radium-226, Activity, Solid 
Radium-226, Error, +/·, Solid 
Radium-226, HOA, Solid 
Radium-226, lc, Solid 
Radium-228, Activity, Solid 
Radium-228, Error, +/·, Solid 
Radium-228, HOA, Solid 
Radium·228, lc, Solid 
Ruthenlum-103, Activity, Solid 
Ruthenium-103, Error, +/·, Solid 

,. f' , r~ .. r r ,. ... r:-. ... • · · ·.. : ·, ., f• ~1 fi""i r .. r· ..... ""~ ,_~ ....... 
' ' '.o ',: ' ', ' '·' ' h )I ,. !' . I f ,' ,' :1 
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l A 8 0 R A T 0 R Y T E S T RESULTS 

PROJECT: AR/COC-600799 

Date Sampled ••.•.• : 09/08/98 
Date Received .•••. : 09/12/98 

SAMPlE RESUlT Q FlAGS MOL 

0.0 
o.o 
o. 1 
0.1 
0.1 
0.3 
0.1 
0.0 
0.0 
0.6 
0.2 
o. 1 
0.0 

24.8 
3.7 
0.5 
0.0 
0.9 
0.2 
o. 1 
0.2 
1.6 
0.4 
0.1 
0.2 
1.2 
0.6 
0.2 
0.2 
1.6 
0.4 
0.1 
0.0 
0.1 
0.0 

Date: 01/25/99 

Time Sampled ...... : 11:15 
Time Received ..... : 11:00 

PQL DILUTION 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

ATTN: suzi Jensen 

Sample Matrix ..•.. : Soil 

UNITS BATCH DATE ANALYZED 

pCi/g 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCi/9 10308 09/lB/98 1005 
pCi/g 10308 09/26/98 1005 
pCi/9 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCi/9 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCi/g 10308 09128/98 1005 
pCI/9 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCI/g 10308 09/28/98 1005 
pCi/9 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCi/g 10308 09!28/98 1005 
pCi/9 10308 09/28/98 1005 
pCi/9 10308 09/28/98 1005 
pCi/9 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCi/9 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCI/g 10308 09/28/96 1005 
pCi/9 10308 09/28/98 1005 
pCi/g 10308 09/26/98 1005 
pCi/9 10308 09/28!98 1005 
pCi/9 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 
pCI/g 10306 09/28!96 1005 
pCi/g 10308 09!28!98 1005 
pCi/g 10306 09/28{96 1005 
pCi/9 10308 09/28/98 1005 
pCi/g 10308 09/28/98 1005 

TECH 

• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 

----- ----
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CORE LABORATORIES l ...... l ... ·U1 

L A B 0 R A T 0 R Y T E S T R E S U L T S 
Job NlOilber: 982439 Date: 01/25/99 

---
CUSTOMER: Sandia National laboratory PROJECT: AR/COC-600799 ATTN: Suzi Jensen 

-

customer Sample 10 .. : 042504·001 Date Sampled ..•..• : 09/08/98 Time Sampled .•.••. : 11:15 Sample HatriK ••••. : Soil 

laboratory Sample IO: 982439·20 Date Received ..... : 09/12/98 Time Received •.•.. : 11:00 

TEST METHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q FLAGS MOL PQ~ DllUTlOH UNITS BAlCH DATE ANAL VZED 

Ruthenium-103, HDA, Solid 0.0 1 pCi/g 10308 09/28/98 1005 

Rutheni1Jft·103, Lc, Solid 0.0 1 pCi/g 10308 09/28/98 1005 
Ruthenium·106, Activity, Solid 1.2 1 pCi/g 10308 09/28/98 1005 

Rutheni 1Jft·106, Error, +/-, Solid 0.5 1 pCi/g 10308 09/28/98 1005 

Rutheni1Jft·106, HDA, Solid 0.4 1 pCi/g 10308 09/28/98 1005 

Ruthenium-106, Lc, Solid 0.0 1 pCi/g 10308 09/28/98 1005 

lhorium-231, Activity, Solid 1.1 1 pCi/g 10308 09/28/98 1005 

Thorium-231, error+/·, Solid 1.1 1 pCi/g 10308 09/28/98 1005 

Thorlum-231, HOA, Solid 0.8 1 pCi/g 10308 09/28/98 1005 

Thorlum-231, Lc, Solid 0.3 1 pCI/g 10308 09/28/98 1005 

Thorium-232, Solid 219 1 pCI/g 10308 09/28/98 1005 

lhorium-232., Error+/·, Solid 128 1 pCi/g 10308 09/28/98 1005 

Thorium-232, HDA, Solid 58.1 1 pef/g 10308 09/28/98 1005 

lhorium-232, Lc, Solid 0.2 1 pCi/g 10308 09128/98 1005 

Uranium-235, Activity, Solid 0.2 1 pCi/g 10308 09/28/98 1005 

Uranium 235, error +/·j solid 0.1 1 pCi/g 10308 09/28/98 1005 
Uranium-235, HDA, Solid 0.1 1 pCI/g 10308 09/28/98 1005 

Uranium-235, Lc, Solid 0.3 1 pCi/g 10308 09/28/98 1005 

Uranlum-238, Activity, Solid 6.0 1 pCi/g 10308 09/28/98 1005 

Uranium 238, error +J-, Solid 2.8 1 pCI/g 10308 09!26!96 1005 
Uraniln-238, HPA, Solid 2.2 1 pCi/g 10308 09/28/96 1005 
Uranlum-238, lc, solid 0.3 1 pCi/g 10308 09/28/98 1005 
Zirconium-95, Activity, solid 0.2 1 pCi/g 10308 09/28/98 1005 
Zirconlum-95, Error, +/·, Solid 0.1 1 pti/g 10308 09/28/98 1005 

Zirconium-95, HOA, Solid 0.0 1 pCi/g 10308 09!28!96 1005 
Zirconiun-95, Lc, Solid 0.0 1 pCi/g 10308 09/28/98 1005 

-
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l A B 0 R A T 0 R Y T E S T RESULTS 

Job Number: 982439 

CUSTOMER: Sandia National laboratory 

Customer Sample ID .• : 042505·001 
laboratory Sample ID: 982439·23 

TEST METHOD PARAMETER/TEsT DESCRIPTION 

CA·GlR·R405 Uraniun·234, 235, 238 
Uranillll·234, Sal id 
Uranillll 234, error+!·, Solid 
Uranillll·235, Activity, Solid 
Uranillll 235, error +f·, Solid 
Uranillll-238, Activity, Solid 
Uraniun 238, error •t·, Solid 
Uranillll-234, HDA, Solid 
llranillll-234, lc, Solid 
Uranlllll·Z35, HDA, Solid 
Uranillll-235, lc, Solid 
Uraniun-238, HOA, Solid 
Uranillll· 238, lc, solid 

EPA 901.1 Gamma Scan ( HPGe ganma) 
Actinlum·228, Activity, Solid 
Actlnium-228, error •!·, Solid 
Actinium-228, HDA, Solid 
Actinlum-228, lc, Solid 
Americium-241, Activity, Solid 
Americium-241, error+/·, Solid 
Americfum-241, HDA, Solid 
Americium·241, lc, Solid 
cerlum-144, Activity, Solid 
Cerlum-144, Error, +/·, Solid 
Cerium·144, HDA, solid 
Cerlum-144, Lc, solid 
Cobalt·60, ActivitY, Solid 
Cobalt-60, Error, +/·, Solid 
Cobalt·60, HOA, Solid 
Cobalt·60, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
Chromium-51, HDA, Solid 

PROJECT: AR/COC-600799 

Date Sampled •...•. : 09/08/98 
Date Received •.••• : 09/12/98 

SAMPLE RESULT Q FLAGS MDL 

0.480 
0.210 
0.0400 
0.0600 
0.920 
0.300 
0.0100 
0.0100 
0.0100 
0.0100 
0.0200 
0.0300 

1.8 
0.7 
0.2 
o. 1 
0.0 
0.1 
0.1 
0.4 
o.z 
0.3 
0.3 
0.3 
0.6 
0.1 
0.0 
0.0 
1.1 
1.2 
0.8 
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Date: 01!25/99 

Time Sampled ...•.. : 11:20 
Time Received •.••• : 11:00 

PQL DILUTION 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

ATTN: Suzi Jensen 

Sample Matrix ••••• : Soil 

UNITS BATCH PATE ANALYZED 

pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCI/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pcl/g 10279 10/07/98 1458 
pci/g 10279 10/07/98 1458 
pCi/9 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 

pCi/9 10308 09/28/98 1110 
pCi/g 10308 09/28/98 1110 
pci/g 10308 09/28/98 1110 
pCi/g 10308 09/28/98 1110 
pCi/9 10308 09/28/98 1110 
pCi/9 '10308 09/28/98 1110 
pci/g 10308 09/28/98 1110 
pCi/9 10308 09!28!98 1110 
pCi/9 10308 09/28/98 1110 
pCi/g 10308 09/28/98 1110 
pCI/g 10308 09/28/98 1110 
pCi/9 10308 09/28/98 1110 
pCi/g 10308 09/28/98 1110 
pCi/9 10308 09{28/98 1110 
pCi/g 10308 09/28/98 111D 
pCI/g 10308 09/28/98 1110 
pCi{g 10308 09/28/98 1110 
pCi/g 10308 09/28/98 1110 
pCi/g 10308 09{28/98 1110 
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• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
* ca 
• ca 
• ca 

• ca 
• ca 
• ca 
* CB 
• ca 
* CB 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
* ca 
• ca 
• ca 
• ca 



Job Number: 982439 

CUSTOMER: Sandia National Laboratory 

Customer Sample ID .. : 042505·001 
Laboratory Sample 10: 982439-23 

P~RAMETER/TEST DESCR1PTION 

chromium·51, Lc, Solid 
Cesium-134, Activity, Solid 
Cesium-134, Error, +/·, solid 
Ceslum-134, MnA, solid 
Cesium-134, Lc, Solid 
cesfum-137, Activity, Solid 
Ceslum-137, Error, +(·, Solid 
Cesh.lll·137, MDA, Solid 
Ceslum-137, Lc, Solid 
Iron-59, Activity, Solid 
lron~59, Error, +/·, Solid 
lron·59, MDA, Solid 
Iron-59, Lc, Solid 
Potasslum-40, Activity, Solid 
Potassium·40, error •J~, Solid 
Potassium-40, HDA, Solid 
Potassium-40, Lc, Solid 
Lead-212, Activity, Solid 
Lead·212, error+/·, Solid 
Lead-212, MOA, Solid 
Lead·212, Lc, solid 
Lead-214, Activity, Solid 
Lead-214, error+/·, Solid 
Lead-214, MDA, Solid 
Lead·214, Lc, Solid 
Radium-226, Activity, Solid 
Rodium-226, Error, +/·, Solid 
Radium·226, MDA, Solid 
Radium-226, Lc, Solid 
Radfum-228, Activity, Solid 
Radium·228, Error, +/·, Solid 
Radium·228, HOA, Solid 
Radium-228, Lc, Solid 
Ruthenium-103, Activity, Solid 
Ruthenium·103, Error, +/·, Solid 

~ 
CORE LABORATORIES 

L A B 0 R A T 0 R Y T E S t R E S U L T S 
Date: 01/25/99 

PROJECT: AR/COC-600799 ATTN: Suzi Jensen 
-

Date Sampled ...... : 09/08/98 Time Sampled ••..•. : 11:20 Sample Matrix .•.•. : Soil 
Date Received ..•.. : 09/12198 Time Received ••.•• : 11:00 

SAMPLE RESULT Q FLAGS MDL POL DILUTION UNITS BATCH OATE ANALYZED 

0.3 1.00 pCi/g 10308 09/28/98 1110 
0.0 1.00 pCf/g 10308 09/28/98 1110 
0.0 1.00 pCi/g 10308 09/28/98 1110 
o.o 1.00 pCI/g 10308 09/28/98 1110 
o. 1 1.00 pCi/g 10308 09/28!98 1110 
0.0 1.00 pCi/9 10308 09/28/98 1110 
o.o 1.00 pCi/g 10308 09!28!98 1110 
0.1 1.00 pCi/g 10308 09/28(98 1110 
0.1 1.00 pCI/g 10308 09/28/98 1110 
o.J 1.00 pCi/g 10308 09/28/98 1110 
0.3 1.00 pCi/g 10308 09/28/98 1110 
0.2 1.00 pCf/g 10308 09!28!98 1110 
0.1 1.00 pCi/g 10308 09/28/98 1110 

24.9 1.00 pCi/g 10308 09;28/98 1110 
3.3 1.00 pCi/9 10308 09/28/98 11\0 
0.4 1.00 pCi/g 10308 09!28!98 1110 
0.0 1.00 pCi/9 10308 09/28!98 1110 
0.8 1.00 pCi/g 10308 09/28/98 1110 
0.2 1.00 pCi/g 10308 09/28/98 1110 
0.1 1.00 pCi/9 10308 09/28/98 1110 
0.3 1.00 pCi/g 10308 09!28!98 1110 
1.1 1.00 pCi/g 10308 09;28/98 1110 
0.3 1.00 pCi/9 10308 09/28/98 1110 
0.2 1.00 pCi/g 10308 09/28/98 1110 
0.2 1.00 pti/9 10308 09/28/98 1110 
1.3 1.00 pCi/9 10308 09/28/98 1110 
o.s 1.00 pCi/g 10308 09/28/98 1110 
0.2 1.00 pCi/9 10306 09/28/98 1110 
0.2 1.00 pCi/g 10308 09/ZB/98 1110 
1.8 1.00 pCi/g 10308 09/28/98 1110 
0.7 1.00 pCi/g 10308 09!26!96 1110 
0.2 1.00 pCi/g 10308 09/28/98 1110 
0.1 1.00 pCi/g 10308 09/28198 1110 
0.1 1.00 pCi/g 10308 09/28/98 1110 
0.2 1.00 pCi/g 10308 09/26!98 1110 

'"·--
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TECH 

• ca 
• ca 
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* en 
* Cit 

• ca 
• ca 
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• en 
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l A 9 0 R A T 0 R Y T E S T R E S U l T S 
Job Nunber: 982439 Date: 01/25/99 

CUSTOMER: Sandia National laboratory PROJECT: AR/COC·600799 ATTN: Sutl Jensen 

Customer Sample ID •• : 042505·001 Date sampled •.•.•• : 09/08/98 Time Sampled ..•..• : 11:20 Sample Hatrlx ..... : Soil 
laboratory Sample 10: 982439·23 Date Received ..••• : 09/12/98 Time Received •.•.• : 11:00 

TEST METHOD PARAMETER/TEST DESCRIPtiON SAMPLE RESULT Q FLAGS MOL PQL DILUTION UNITS BATCH DATE ANAL VZEO TECH 

RutheniiAII· 103, HOA, Solid 0.1 1.00 pCi/9 10308 09/28/98 1110 • ca 
Rutheniun·10l, Lc, Solid 0.3 1.00 pCi/g 10308 09/28/98 1110 • ca 
Ruthenllln· 106, Activity, Solid 0.1 1.00 pCI/g 10308 09/28/98 1110 • ca 
RutheniiAII· 106, Error, +/·, Solid 0.2 1.00 pCi/9 10308 09/28/98 1110 • ca 
Rutheni~A~~·106, HOA, Solid 0.3 1.00 pCi/g 10308 09/28/98 1110 • ca 
Ruthenl~~n·106, lc, Solid 0.0 1.00 pCi/9 10308 09126196 1110 • ca 
Thorium·231, Activity, Solid 0.6 1.00 pCi/9 10308 09/28/98 1110 • ca 
Thorlum·2ll, error +/·, Solid 0.6 1.00 pCI/9 10308 09/28/98 1110 • ca 
Thorium·231, MDI\, Solid 0.6 1.00 pCi/g 10308 09/28/98 1110 • ca 
Thorium·Z31, Lc, Solid 0.4 1.00 pCi/9 10308 09/28/98 1110 • ca 
Thorium·232, solid 6.9 1.00 pCi{g 10308 09/28/98 1110 • ca 
Thorium·232, Error+/·, Solid 17.9 1.00 pCi/g 10308 09/28/98 1110 • ca 
Thorium-232, MDA, Solid 18.4 1.00 pCi/9 10308 09/28/98 1110 • ca 

Thorium·232, Lc, Solid 0.4 1.00 pCi/9 10308 09/28/98 1110 • ca 
Uranium·235, Activity, Solid 0.4 1.00 pCi/9 10308 09/28/98 1110 • co 

Uranium 235, error+/·, Solid 0.2 1.00 pCi/9 10308 09/28/98 1110 • co 
Uranium-235, MDA, Solid 0.1 1.00 pCI/9 10308 09/28/98 1110 • ca 
Uranium·235, tc, Solid 0.4 1.00 pCi/9 10308 09128/98 1110 • ca 
Uranium·238, Activity, Solid 6.6 1.00 pCiJg 10308 09/28/98 1110 • ca 
Uranium 238, error+/·, solid 2.4 1.00 pCiJg 10308 09/ZB/98 1110 • ca 
uranlum·238, MDA, Solid 1.2 1.00 pCi/9 10308 09/26/98 1110 * ca 
Uranium-238, Lc, Solid 0.5 1.00 pCi/g 10308 09/28/98 1110 • ca 
Zirconium·95, Activity, solid 0.3 1.00 pCiJg 10308 09/28/98 1110 • ca 
Zirconium·95, Error, +f·, Solid 0.1 1.00 pCi/9 10308 09/28/98 1110 • ca 
Zirconium·95, HDA, Solid o.o 1.00 pCI/g 10308 09/28/98 1110 • ca 
Zirconium·95, Lc, solid 0.0 1.00 pCi/g 10308 09/28/98 1110 • ca 

-
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CORE LABORATORIES 

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

Job Number: 982439 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 .. : 042506-001 
Laboratory Sample ID: 982439-24 

TEST METHOO PARAMETER/TEST DESCRIPTION 

CA-GlR-R405 Uranium-234, 235, 238 
Uranium-234, Solid 

EPA 901.1 

Uranium 234, error+/-, Sol ld 
Uranium-235, Activity, Solid 
Uranium 235, error+{-, Solid 
Uranium-238, Activity, Solid 
Uranium 238~ error+/-, Solid 
Uranium-234, MOA, solid 
Uronium-234, Lc, Solid 
Uraniun-235, HOA, Solid 
Uranium-235, lc, Solid 
Uranium-238, HOA, Solid 
Uranlum-238, lc, solid 

Gnmna Scan ( fiPGe ganma) 
Actlniun-226, Activity, Solid 
Actinium-228, error+/-, Solid 
Actinium-226, MDA, Solid 
Actinium·228, Lc, Solid 
Americium-241, Activity, Solid 
Americium-241, error+/-, solid 
Americium-241, HOA, Solid 
Anoericfum-241, Lc, Solid 
Cerium·144, Activity, Solid 
Cerlun-144, Error, +/·, Solid 
Cerium-144, HDA, Solid 
Cerium·144, Lc, Solid 
Cobalt·60, Activity, Solid 
Cobalt·60, Error, +/-, Solid 
Cobalt•60, HDA, Solid 
Cobalt·6D, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, •1-, Solid 
Chromium-51, HDA, Solid 

L A B 0 R A T 0 R Y T E S T R E S U L T S 

PROJECT: AR/COC-600799 

Date Sampled ...... : 09/08!98 
Date Received •.... : 09/12/96 

SAMPlE RESUlt Q flAGS MDL 
~ 

0.680 
0.270 
0.0600 
0.0800 
0.760 
0.280 
0.0100 
0.0100 
0.0100 
0.0100 
0.0300 
0.0300 

0.9 
0,3 
0.1 
o.o 
0.0 
0.2 
0.2 
0.2 
0.2 
0.4 
0.3 
0.3 
o. 1 
0.1 
0.0 
0.0 
1.1 
0.5 
0.2 

Page 66 

Date: 01/25/99 

Time Sampled •..•.• : 11:25 
Time Received ..... : 11:00 

PQL DILUTION 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

ATTN: Suzi Jensen 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED 

pCi/g 10279 10/07/96 1458 
pCi/g 10279 10/07/98 1456 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/98 1458 
pCi/g 10279 10/07/96 1458 
pCi/g 10279 10/07/98 1456 
pCi/g 10279 10/07/98 1458 
pCI/g 10279 10!07/96 1458 
pCf/g 10279 10/07/98 1458 
pCi/g 10279 10/07/96 1456 
pCi/g 10279 10/07/98 1458 

pCi/g 10306 09/28/96 1110 
pCi/g 10308 09!28!96 1110 
pCi/g 10306 09/28/98 1110 
pCi/g 10308 09!28/98 1110 
pCi/g 10308 09{26/98 1110 
pCi/g 10308 09/26/98 1110 
pCi/g 10308 09/26/98 1110 
pCi/9 10308 09!26!96 1110 
pCi/g 10306 09/28/98 1110 
pCi/g 10308 09/26/98 1110 
pCi/9 10308 09/28/98 1110 
pCi{g 10308 09/28/98 1110 
pCi/g 10308 09/28/98 1110 
pCi/9 10308 09!28!98 1110 
pCi/g 10306 09/28/98 1110 
pCi/g 10308 09/28/96 1110 
pCi/g 10308 09/28/98 1110 
pCi/g 10306 09/28/98 1110 
pCi/g 10306 09{26/96 1110 

-
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Job Number: 982439 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 .. : 042506·001 
Laboratory Sample ID: 982439-24 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Chromium-51, Lc, Solid 
Cesium·134, Activity, Solid 
Ceslum·134, Error, +/-, solid 
Ceslum·134, HDA, Solid 
Cesium·134, Le, Solid 
Cesium-137, Activity, Solid 
Cesium-137, Error, +/·, Solid 
Cesium-137, HOA, Solid 
Cesium-137, Lc, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, +/·, Solid 
Iron-59, HOA, Solid 
Iron-59, lc, solid 
Potassium·40, Activity, Solid 
Potasslum·40, error+/·, Solid 
Potassium·40, MDA, Solid 
Potassium·40, Lc, Solid 
Lead-212, Activity, Solid 
Lead-212, error +f·, Solid 
lead-212, HOA, Solid 
Lead-212, lc, Solid 
Lead·214, Activity, Solid 
Lead-214, error •1·, Solid 
Lead-214, HDA, Solid 
Lead·214, Lc, Solid 
Radlum-226, Activity, Solid 
Radium-226, Error, +{-, Solid 
Radium-226, HOA, Solid 
Radium-226, Lc, Solid 
Radium-228, Activity, Solid 
Radium·228, Error,+/-, solid 
Radium·228, HOA, Solid 
Radlum-228, Lc, Solid 
Ruthenium-103, Activity, Solid 
Ruthenium·103, Error, +/·, solid 

CORE LABORATORIES 

L A 8 0 R A T 0 R Y T E S T RESULTS 
Date: 01/25/99 

PROJECT: AR/COC·600799 ATTN: suzi Jensen 

Date sampled .....• : 09/08/98 Time Sampled ...••• : 11:25 Sample Hatri~ ••••• : Sol l 
Date Received ....• : 09/12/98 Time Received ••••• : 11:00 

SAHPLE RESULT Q FLAGS HDL PQL OJ LUT ION UNITS BATCH DATE ANALYZED 

0.1 1.00 pei/g 10308 09/28/98 1110 
0.1 1.00 pCi/g 10308 09/28/98 1110 
0.1 1.00 pCi/g 10308 09/28/98 1110 
o.o 1.00 pci/g 10308 09/28/98 1110 
0.1 1.00 pCi/g 10308 09/28/98 1110 
0.1 1.00 pCi/g 10308 09/28/98 1110 
0.0 1.00 pcl/g 10308 09/28/98 1110 
0.0 1.00 pCI/g 10308 09/28/98 1110 
0.0 1.00 pCi/g 10308 09/28/98 1110 
o.z 1.00 pCI/g 10308 09 !28/98 1110 
0.1 1.00 pCi/g 10308 09/28/98 1110 
0.1 1.00 pCi/g 10308 09/28/98 1110 
o.o 1.00 pCi/g 10308 09/28/98 1110 

22.2 1.00 pCifg 10308 09(28196 "10 
3.4 1.00 pCi/g 10308 09(28/98 1110 
0.5 1.00 pcl/g 10308 09/28/98 1110 
o.o 1.00 pCI/g 10308 09/28/98 1110 
0.8 1.00 pCi/g 10308 09/28/98 1110 
0.1 1.00 pci/g 10308 09/28/98 1110 
0.1 1.00 pCifg 10308 09/28/98 1110 
0.2 1.00 pCj(g 10308 09/28/98 1110 
1.0 1.00 pCifg 10308 09!28(98 1110 
0.3 1.00 pei/g 10308 09/26/96 1110 
0.2 1.00 pCi/g 10308 09/28/98 1110 
0.2 1.00 pCi/g 10308 09/28/98 1110 
1.2 1.00 pCi/9 10308 09/28/98 1110 
0.3 1.00 pCi/9 10308 09(28/98 1110 
0.1 1.00 pCi/g 10308 09/28/98 1110 
0.1 1.00 pCi/g 10308 09/28/98 1110 
0.9 1.00 pCi/g 10308 09/28/98 1110 
0.3 1.00 pCi/g 10308 09/28/98 1110 
0.1 1.00 pCi/g 10308 09/28/98 1110 
o.o 1.00 pCi/g 10308 09!28!98 1110 
0.0 1.00 pCi/g 10308 09/28/98 1110 
o.o 1.00 pCi/g 10308 09/28/98 1110 

-
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l A 8 0 R A T 0 R Y T e s T RESUlTS 

Job Nunber: 982439 Date: 01/25/99 

PROJECT: AR/COC·600799 ATTN: Suzi Jensen CUSTOMER: Sandia National Laboratory 
··------------------------------------------1 

Customer Sample (0 •• : 042506·001 
laboratory San~le 10: 982439·24 

lEST METHOD PARAMETER/TEST DESCRIPTION 

Ruthenium-103, HDA, Solid 
Ruthenium·103, lc, Solid 
Ruthenium-106, Activity, solid 
Ruthenium-106, Error, +/·, Solid 
Ruthenium-106, MDA, solid 
Ruthenium-106, lc, Solid 
Thorium-231, Activity, Solid 
Thotlum·231, error+/·, Solid 
Thorium-231, HOA, Solid 
Thorium-231, lc, Solid 
Thorium-232, solid 
Thorium-232, Error+/·, Solid 
Thorium-232, HDA, Solid 
Thorium-232, lc, Solid 
Uranlum-235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uranium·235, HOA, Solid 
Uranlum-235, lc, Solid 
Uranium·238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranium-238, HPA, Solid 
Uranium-238, lc, Solid 
Zlrconium-95, Activity, Solid 
Zirconlum-95, Error, +/·, Solid 
Zirconium-95, HDA, Solid 
Zitconium-95, Lc, Solid 

Date Sampled ....•. : 09/08/98 
Date Received ...•. : 09/12/98 

SAMPlE RESULT Q fLAGS MOL 

o.o 
0.0 
0.2 
0.2 
0.4 
0.0 
0.4 
0.6 
0.7 
0.3 
0.0 
0.0 

29.3 
0.1 
0.2 
0.1 
0.0 
0.2 
2.4 
3.1 
2.7 
0.3 
0.4 
0. I 
0.0 
0.0 

Time Sampled .•.••. : 11:25 
Time Received ••... : 11:00 

PQL DILUTION 

1.00 
1.00 
1.00 
1.00 
1. 00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1. 00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1. 00 
1.00 

Sample Matrix ..... : Soil 

-
UNITS BATCH DATE ANAl VZED TECH 

pCi/g 10308 09/28/98 1110 • ca 
pCi/g 10308 09128/98 1110 * CA 

pCi/g 10308 09/28/98 1110 • ca 
pCi/g 10308 09/28/98 1110 • ca 
pCi/g 10308 09/28/98 1110 • ca 
pCi/g 10308 09/28/98 1110 * ca 
pCi/g 10308 09/28/98 1110 * ca 
pCi/g 10308 09/28/98 1110 • ca 
pCi/g 10308 09/28/98 1110 * ca 
pCi/g 10308 09/28/98 1110 • en 
pCi/g 10308 09/28/98 1110 • ca 
pCI/g 10308 09/28/98 1110 • ca 
pCi/g 10308 09!28/98 1110 • ca 
pCi/g 10308 09/28/98 1110 * ca 
pCi/g 10308 09/28/98 1110 * ca 
pCi/g 10308 09/28/98 1110 ,_. ca 
pCi/g 10308 09/28/98 1110 * Cil 

pC 1/g 10308 09/28/98 1110 • ca 
pCi/g 10308 09/28/98 1110 * ca 
pCi/g 10308 09/28/98 1110 • ca 
pCi/g 10308 09/28/98 1110 • ca 
pCi/g 10308 09/28/98 1110 * ca 
pCi/g 10308 09/28/98 1110 • ca 
pCi/g 10308 09126!96 1110 * CD 
pCi/9 10308 09128/98 1110 • ca 
pCi/g 10308 09/28/96 1110 • {'t\ 

____ _l ______________ J_ _____ J_]_ _ _j ____ .. --''------'----' ---- _j___ ___ L-_ ---- . -· --
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LADORA T 0 R Y T E S T R E S U L T S 

Job Nunber: 982439 Date: 01/25/99 

CUSTOMER: Sandia National Laboratory PROJECT: AR/COC-600799 ATTN: Suzi Jensen 
-

Customer Sample 10 •. : 042507-001 Date Sampled ••••.• : 09!08!98 Time Sampled .••.•. : 13:30 Sample Matrix •.... : Soil 
Laboratory Sample 1D: 982439-26 Date Received ..... : 09/12/98 Time Received ••••• : 11:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT a FLAGS MDL POL DILUTION UNITS BATCH DATE ANALYZED 

CA-GLR-R405 Uranium-234, 235, 238 
uranll .. -234, Solid 0.970 1 pCi/g 10279 10/07/98 1458 
Uranium 234, error+/·, Solid 0.300 1 pCi/g 10279 10/07/98 1458 
Uranium-235, Activity, Solid 0.00 1 pCi/g 10279 10/07/98 1458 
uranium 235, error+/·, Solid 0.0100 1 pCi/g 10279 10/07/98 1458 
Uranium-238, Activity, Solid 0.610 1 pCI/g 10279 10!07!98 1458 
Uranium 238, error+/-, Solid 0.220 1 pCi/g 10279 10/07/98 1458 
Uranium-234, MDA, Solid 0.0100 1 pCI/g 10279 10/07/98 1458 
Uranium·234, Lc, Solid 0.0100 1 pCi/g 10279 10/07/98 1458 
Uranium-235, MDA, Solid 0.0100 1 pCi/g 10279 10/07/98 1458 
uranium-235, Lc, Solid 0.0100 1 pCi/g 10279 10/07/98 1458 
Uranium-238, MOA, Solid 0.0200 1 pCi/g 10279 10/07/98 1458 
Uranium-238, Lc, Solid 0.0200 1 pCi/g 10279 10/07/98 1458 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actinium-228, Activity, Solid 1.2 1 pCi/g 10308 09/28/98 1307 
Actinium-228, error+/·, Solid 0.5 1 pCi/g 10308 09!28!98 1307 
Actinium-228, MDA, Solid 0.2 1 pCi/g 10308 09/28/98 1307 
Actinium-228, Lc, Solid 0.1 1 pCi/g 10308 09/28/98 1307 
Americium·241, Activity, Solid o. 1 1 pCi/g 10308 09/28/98 1307 
Americium-241, error+/·, Solid 0.1 1 pCi/g 10308 09/28/98 1307 
Americium-241, MDA, Solid 0.1 1 pCi/g 10308 09/28/98 1307 
Americlum-241, Lc, Solid 0.4 1 pCi/g 10308 09!28!98 1307 
Cerlum-144, Activity, Solid 0.0 1 pCi/g 10308 09/28/98 1307 
cerium-144, Error, +/·, Solid 0.0 1 pCi/g 10308 09/28/98 1307 
Cerium-144, MOA, Solid 0.4 1 pCI/g 10308 09!26!98 1307 
Cerium-144, Lc, Solid 0.4 1 pCI/g 10308 09/28/98 1307 
Cobait-60, Activity, Solid 0.1 1 pCi/g 10308 09/28/98 1307 
Cobalt-60, Error, +/-, solid 0. I 1 pCI/g 10308 09!28!98 1307 
Cobalt-60, MnA, Solid 0.0 1 pCi/g 10308 09/28/98 1307 
Cobalt-60, Lc, Solid 0.0 1 pCI/g 10308 09!28!98 1307 
Chromium-51, Activity, Solid 0.2 1 pCi/g 10308 09!28!98 1307 
thromium-51, Error, •1-, Solid 0.4 1 pCI/g 10308 09/28/98 1307 
Chromium·51, MDA, Solid 0.4 I pCi/g 10308 09/28/98 1307 

.. 
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Job Number: 982439 

--· 

CUSTOMER: Sandia National laboratory PROJECT: AR/COC-600799 

Customer Sample 10 .. : 042507-001 Date Sampled ...... : 09{08{98 Time 
laboratory Sample 10: 982439-26 Date Received ••••• : 09/12/98 Time 

----
TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q flAGS MOL 

Chromium-51, Lc, solid 0.2 
Cesium-134, Activity, Solid 0.0 
Cesium-134, Error, +/·, Solid 0.1 
Cesium-134, HDA, Solid 0.1 
cesium-134, lc, solid 0.2 
Cesiun-137, Activity, Solid 0.2 
Cesium-137, Error, +/-, Solid 0.2 
Cesium-137, MOA, Solid 0.1 
Cesium·137, lc, Solid 0.1 
Iron-59, Activity, Solid 0.6 
Iron-59, Error, +!-, Solid 0.2 
Iron-59, HDA, Solid 0.0 
Iron-59, lc, Solid 0.0 
Potassium-40, Activity, Solid 22.9 
Potassium-40, error~;~, Solid 3.0 
PotassiYn-40, HDA, Solid 0.3 
Potassium-40, Lc, Solid o.o 
Lead-212, Activity, Solid 0.9 
Lead-212, error+/·, Solid 0.2 
lead-212, HOA, Solid 0.1 
lead-212, lc, Solid 0.4 
Lead-214, Activity, Solld 1.6 
Lead-214, error +I·, Solid 0.6 
lead-214, HDA, Solid 0.2 
lead-214, lc, Solid 0.4 
Radium-226, Activity, Solid 1.4 
Radium-226, Error, +/·, Solid 0.4 
Radium-226, HPA, Solid 0.2 
Radium-226, lc, solid 0.3 
Radium-228, Activity, Solid 1.2 
Radium-228, Error, +/·, Solid 0.5 
Radium-228, HOA, Solid 0.2 
Radium-228, lc, Solid 0.1 
Ruthenium-103, Activity, Solid 0.1 
Ruthenium-103, Error, +/·, Solid o. 1 

-
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ru•n_ ... ~-~ 

CORE LABORATORIES 

Date: 01/25/99 

ATTN: Suzi Jensen 

Sampled ...... : 13:30 Sample Metrix •...• : Soil 
Received .... _: 11:00 

PQL DILUTION UNITS BATCH DATE ANAlYZED 

1 pCi{g 10308 09/28!98 1307 
I pCi/g 10308 09/28/98 1307 
1 pCi(g 10308 09/26/96 1307 
1 pCi/g 10306 09/28/98 1307 
1 pCi/g 10308 09/26/98 1307 
1 pCI/g 10308 09/28/98 1307 
1 pCi/g 10308 09/28/98 1307 
1 pCi{g 10308 09!28!98 1307 
1 pCi/g 10308 09!28!98 1307 
1 pC 1/g 10308 09/28/96 1307 
1 pCI/g 10306 09/26/96 \307 
1 pCi/g 10308 09/28/98 1307 
1 pCi/g 10308 09/28/98 1307 
1 pCi/g 10308 09/28/98 1307 
1 pCi/g 10308 09/28/98 1307 
1 pCi/g 10308 09/28/98 1307 
1 pCi/g 10308 09/28/98 1307 
1 pCi/g 10308 09/28/98 IJ07 
1 pCi/9 10308 09/28/98 1307 
1 pCi/g 10308 09/28/98 1307 
1 pCi/g 10308 09/28/98 IJ07 
1 pCi/9 10308 09/28/98 1307 
1 pCi!g 10308 09/28/98 1307 
1 pCi/g 10308 09/28/98 1107 
1 pCi/g 10308 09/28/98 1307 
1 pCi/g 10308 09!28/98 1307 
1 pCi/g 10308 09/28/98 1307 
1 pCi/g 10308 09/28/98 1307 
1 pCi/g 10308 09/28/98 1307 
1 pCi/g 10308 09/28/98 1307 
1 pCi/g 10308 09/28/98 1307 
1 pCi/g 10308 09/28/98 1307 
1 pCi/g 10308 09!28!98 1307 
I pCi/g 10308 09/28/98 1307 
1 pCi/g 10308 09/28/98 1307 
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.- ·c: • r •. , T~ :1 
' · ... :; ... (.'. ~: .. 

JlEIDS_fJJ 
CORE LABOR~Rid 

-------
LABOR A T 0 R y T E S T RESULTS 

Job Nuuibcr: 962439 Date: 01/25/99 

-
CUSTOMER: sandia National Laboratory PROJECT: AR/COC-600799 ATTN: Suz i Jensen 

---

Customer Sample ID .• : 042507·001 Date Sampled ...••• : 09/08/98 Time Sampled .••••. : 13:30 Sample Matrix ••••• : Soil 
Laboratory Sample ID: 962439-26 Date Received ...•. : 09/12/98 Time Received .•••• : 11:00 

TEST HETIIOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q FLAGS MDL PQL DILUTION UNITS BATCH DATE ANALYZED 

Ruthenlum-103, MDA, Solid D. 1 1 pCi/g 103D6 D9/28/98 1307 
Ruthen i urn· 103, Lc, Solid 0.2 1 pCi/g 10308 09/28/98 1307 
Rutheniun-106, Activity, Solid 1.1 1 pCI/g 10308 09/28/98 1307 
Ruthenium-106, Error, +t·, Solid 1.2 1 pCi/g 10308 09/28/96 1307 
Ruthen i Ull" 106, MOA, Solid 1.0 1 pCi/g 10308 09/28/98 1307 
Ruthenium-106, Lc, Solid 0.2 1 pCi/g 10308 09/28/98 1307 
Thorium-231, Activity, Solid 3.6 1 pCi/g 10308 09!28/98 1307 
Thorium-231, error+/·; Solid 1.4 1 pCi/g 10308 09/28/98 1307 
lhorlun-231, MOA, Solid 1.0 1 pCi/g 10308 09/28/98 1307 
lhorlum-231, Lc, Sol fd 0.6 1 pCi/g 10306 09/28/98 1307 
Thorium-232, solid 17.8 1 pCi/g 10308 09/28/98 1307 
Thorium-232, Error+/-, Solid 22.9 1 pCi/g 10306 09/28/98 1387 
lhorium-232, HDA, Solid 20.3 1 pCi/g 10308 09/28/98 1307 
Thorium-232, Lc, Solid 0.4 1 pCi/9 10308 09/28/98 1307 
Uranium-235, Activity, Solid 0.3 1 pCi/g 10306 09/28/98 1307 
Uranium 235, error+/-, Solid 0.2 1 pCi/g 10308 09/28/98 1307 
Uranium· 235, HOA, Solid 0.1 1 pCi/g 10308 09/28/98 1307 
UranfU11·235, Lc, Solid 0.5 1 pCi/9 10306 09/28/98 1307 
Uranium-238, Activity, Solid 4.3 1 pCi/g 10]08 09!28!98 1307 
Uranium 238, error +f·, Solid 1.5 1 pCi/9 10308 09/28/96 1307 
Uranlum-238, MOA, Solid 1.0 1 pCi/g 10308 09/28/98 1307 
Uraniun-238, Lc, Solid 0.5 1 pCi/g 10308 09!26!98 1307 
Zirconium-95, Activity, Solid o.o 1 pCi/g 10308 09/28/98 1307 
Zltconium-95, Error, +/·, Solid 0.1 1 pCi/9 10308 09/28/98 1307 
Zirconiun-95, MDA, Solid 0.1 1 pCi/g 10306 09!26!98 1307 
Zirconiun-95, Lc, Solid 0.1 1 pCi/g 10306 09/26!98 1307 
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lnlernal Lab o- P g~/ 
Batch No. () 0) o tJ 

b f.: ) ~6 -4:>- J ~ ~ ( ~ 6 %) 
ANALYSIS REQUEST AND CHAIN OF ~USTODY 

SARMIR No. 

Original To Accompany Samples, 
Laboratory Copy (While) 

1'1 Copy To Accompany Samples, 
Retumlo SMO (Blue) 

2"~ Copy SMO Suspense Copy 
(Yellow) 

) 

AR/COC-j 
Page 1 of 1-

GcJDitff5 .. I 

LA8liSE 

3"1 Copy Field f ff'ink) 



Projoct Name: _'"1.-~ P, 

_ Loc_;llipn _I Tech Area N If\ 
Building Wh!\ Room f-.1 I t't 

Sample No. -
Fraclion 

[j nA ?l;??.nnA 

~ n. rA 

ER Sample 10 or 
Sample Location Detail 

T,IAnt• ~~a A ~R-147·5 

T,IAnr L??AA.~R-149-S 

Original To Accompany vu ... ,...~~. 
Laboratory Copy (While) 

ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) Page 1-ol z_ 

AR/COC- I (:,oD'l.O?J 

... · 

>-'ro)ecv rasK 

OalefTime 
Collected 

Reference LOV (available at SMO\ 

.!! ,. C()n~emrt::r i"' llfl_Ei ~ 
E~ Preser- as ~E 8_ 
cl'j::;: Type Volume valive >. 

~F-

I 

·&Method 

0 228A , 1 ~'1:. l tD'O soil M 500ml Nni1R GR SA Gamma SDIH:. 

0 228A I~ . r..~tll' illS' soil M SOOml None GR SA Gamma spec 

. 

LAB USl '· ,. 
. \ 

•,'• 

. 

LAB USE 

lllb 
S.mple 

ID 

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

2"" Copy SMO Suspense Copy 
(Yellow) 

J'" Copy Field Copy (Pink) 



.:a."• Sandia National Laboratories 
I r I ,J Radiation Protection Sample Diagnostics 

Sample Analysis Request Fom1·~ . 
Page_L_of _j_ 

To be completed bv Customer 

Customer: :1J~M, Con~J 
Organization: Gt~:S ' l ( 4] 

Project Location: L'L '{; 14 ''. . .......... .. 

Phone: t "6 \1-l.S qq; 
Date Results Needed: 9 -I I -Cf..i 

Suspect Isotopes: LA,.; t:-
Case Number: 1 L L 5', 11-V 3 C (. ;, uO fl.{J 0 :::·;:~:;::j~~:::::::::::::::::::::::::::·:::t·· .... . 0 :;;:::::;;::::::;:::;;;::::::: ············ --- .............. . 

o . J ·' ••·•'\'!::>··· " ·· ,. · t:J Other ;:·•·· 

O ,,..,~rlf}Y1 tot(t :·.\.~·:?/!! < •. i 11'61 ,.;· .. .. · ... · ·.· ·'"····· Itt prJJ_,"f )';) ··:"· :~l,;.i-!'t:->.:::::::: 1::; <H:): I Yli . . : /If . ;· .·. . ::·:·:;:; ' 
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L c s --::==-.. /';Urv-'l(J r s rex_ 1 E ' »Y* w/d;:_ , .. , 

Relinquished by 'l(? 1 w-..__--- Date q-/~ · 9'.&>-' Received by ( _.-!- Date 71 If" I 7J' 
Relinquished by-~'--:;,~------ Date <2/tt L 7 )' Received by /2.£./5; ./ - Date__!) -II I !"if' 
Relinquished by------- Date ' ' Received by (_/ Date 

1 
' 

Relinquished by------- Date ____ Received by-~----- Dale--~-

IU'SIJ-II(,D2-112 1 



~**T*****************~********~********T**************T******~*~7~~T~*~** 
• Sandia National Laboratories * 
• Radiation Protection Sample Diagnostics Program [806 Labo~atc=Y] * 
• 9-10-98 5:12:32 PM 
k***********T************************************************************ 

- ~ Analyzed by: 7- <71.11 J 7 o Reviewed by ~(Y} q /If /']? : 
**********Y******** ****~* **J******************** ******************* 
:ustomer : J.COPLUND/R.PARKER (6133 MO) 
Customer Samole ID 042495-004 
Lab Sample ID 80188101 

Samole Description 
samiJle Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
847.000 

9-08-98 
9-10-98 

LAB02 
6ooo I 

SOLID SAMPLE 
gram 

10:30:00 AM 
3:29:07 PM 

6003 seconds 

Comments: 
**********%************************************************************** 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

";~238-- -----------/ -5~58E:=oi~ 
-----------

9.87E-01 5.75E-01 
/~ RA-226 1. 52E+OOV' 5.87E-01 S.OBE-01 ( I . 

PB-214 7.77E-01 5.83E-Ol 4.51E-02 ~ . +L:fvk BI- 214 7.29E-01 :::..82E-01 3.86E-02 
PB-210 Not Detected --------- 3.31E+01 } fV,~ 

"'-.TH-232 8.46E-01:/ 4. 02E- 01.,.- 1.35E-01 ' :i k~ I , • J 

RA-228 9.36E-01 2.63E-01 1.28E-01 l AC-228 8.96E-01 2.49E-01 2.18E-01 
TH-228 6.83E-01 4.81E-Ol 4.73E-01 I 

I RA-224 9.87E-Ol 2.95E-01 s_o3E-02 l:;::. [;):! P3-212 8.75E-01 5.44E-01 3. 4 7E- 02 
31-212 9.91E-01 4.05E-01 3.01E-01 
TL-208 7.78E-01 2.81E-01 6.22E-02 

-......_u -r 
-~ ::0 2.02E-01~' 1. 94E- 01 2.26E-01 

TH-231 Not Detected --------- 2.14E+00 
?A-231 Not Detected - - - - - - - - - 3.71E+00 
TH-227 Not Detected --------- 3.36E-01 
R..ll.-223 Not Detected --------- 2.13E-01 
RN-219 Not Detected - - - - - - - ~ - 3.34E-01 
PB-211 Not Detected --------- 7.91E-01 
TL-207 Not Detected --------- 1.27E+Ol .. 
AM-241 Not Detect~d --------- 4.58E-01 
PU-239 Not Detected --------- 4.25E+02 
NP-237 Not Detected --------- 2.93E-01 
PA-233 Not Detected - - - - - - - - - 5.40E-02 
TH-229 Not Detected --------- 2.40E-01 



{Summary Report] - Sample ID: : 80188101 

Nuclide 
Name 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MDA 
(pCi/gram 

AG-108m Not Detected --------- 3.84E-02 
AG-llOm Not Detected --------- 2.67E-02 
BA-133 Not Detected --------- 6.39E-02 _ n 
BE-7 Not Detected --------- 2.33E-01 11'7 o/.:;[;;·.-~-fl 
CD-109--------~2~.8~l~:~.~8~8~--~7~.~c~7~--&8~:--------9.94E-Ol/~ ~~~ 
CD-115 Not Detected --------- 1.26E-01 ? J 
CE-139 Not Detected --------- 2.86E-02 - 1/u 9.f' 
CE-141 Not Detected --------- 5.24E-02 
CE-144 Not Detected --------- 2.32E-01 
C0-56 Not Detected --------- 3.12E-02 
C0-57 Not Detected --------- 2.92E-02 
C0-58 Not Detected --------- 2.87E-02 
C0-60 Not Detected --------- 3.22E-02 
CR-51 Not Detected --------- 2.26E-01 
CS-134 Not Detected / --------- 4.61E-02 
CS-137 Not DetectedV --------- 2.92B-02 __ 
EU-152 Not Detected --------- 8.75E-02 
EU-154 Not Detected --------- 1.76E-01 
EU-155 Not Detected --------- 1.45E-01 
FE-59 Not Detected --------- 6.36E-02 
GD-153 Not Detected --------- 9.93E-02 
HG-203 Not Detected --------- 3.05E-02 
I-131 Not Detected --------- 3.13E-02 
IR-192 Not Detected --------- 2.57E-02 
K-40 1.80E+01 2.61E+00 2.37E-01 
KR-85 Not Detected --------- 7.70E+00 
MN-52 Not Detected --------- 3.05E-02 
MN-54 Not Detected --------- 3.28E-02 
M0-99 Not Detected --------- 3.86E-01 
NA-22 Not Detected --------- 4.06E-02 
NA-24 Not Detected --------- 3.49E-01 
NB-95 Not Detected --------- 2.38E-01 
ND-147 Not Detected --------- 2.04E-01 
NI·57 Not Detected --------- 7.83E-02 
NP-239 Not Detected --------- 1.30E-Ol 
RU-103 Not Detected --------- 2.74E-02 
RU-106 Not Detected --------- 2.53E-01 
SB-122 Not Detected --------- 6.38E-02 
SB-124 Not Detected. --------- 2.84E-02 
SB-125 Not Detected --------- 7.37E-02 
SN-113 Not Detected --------- 3.52E-02 
TA-182 Not Detected --------- 1.41E-Ol 
TA-183 Not Detected --------- 5.32E-Ol 
TC-99m Not Detected --------- 1.3BE+Ol 
TL-201 Not Detected --------- 2.89E-01 
XE-133 Not Detected --------- 2.74E-01 
Y-88 Not Detected --------- 2.24E-02 
ZN-65 Not Detected --------- 9.83E-02 
ZR-95 Not Detected --------- 5.51E-02 



**TY++******~**************************Y************************r~**~T~~~ 

* Sandia National Laboratories T 

* Radiation Protection Sample Diagnostics Program [806 Laboratory] T 

* 9-11-98 7:59:22 AM ~ 
******************~~'*************************************************** 

* 
-· .. Analyzed by: 

k***************** ~ 

Customer 
Customer Samole 
Lab Sample ID 

j~l /9? Reviewed by:~ qjtl f46' : ******£~*~~******************* *****************T 
: J.COPLUND/R.PARKER (6133/ MO) 

042498-004 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

80188102 

MARINELLI 
960.000 

9-08-98 
9-10-98 

LAB02 
Gooo J 

SOLID SAMPLE 
gram 

10:45:00 AM 
5:14:44 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram 

------· ----------- ---------- -----------
U-238 8. 84E- 01,...r 5.42E-01 5.68E-01 
RA-226 1.96E+OOY 6.77E-01 5.24E-01 
PB-214 8.20E-01 4.97E-01 4.04E-02 
BI-214 7.30E-01 1.30E-01 3.81E-02 
PB-210 Not Detected --------- 3.12E+Ol 

TH-232 9.63E-01/ 4.48E-01 1.29E-01 
RA-228 8. 71E-01.,/ 2.96E-01 1.25E-01 
AC-228 9.24E-01 2.19E-01 1. 94E-01 
TH-228 9.32E-01 2.51E-01 4.21E-01 ·- RA-224 1.02E+00 3.11E-01 6. 32E- 02 
PB-212 9.25E-01 1.48E-01 3.35E-02 
BI-212 1.20E+00 6.95E-01 2.SBE-01 
TL-208 8.23E-01 1.45E-01 5.78E-02 

U-235 Not DetectedV --------- 2.15E-01 
TH-231 Not Detected --------- 2.10E+OO 
PA-231 Not Detected --------- 3.53E+00 
TH-227 Not Detected --------- 3.24E-01 
RA-223 Not Detected.· --------- 2.07E-01 
RN-219 Not Detected - - - - - - - - - 3.26E-01 
PB-211 Not Detected --------- 7.33E-01 
TL-207 Not Detected --------- 1.20E+01 

AM-241 Not Detected --------- 4.24E-01 j$-r:;J 
PU-239 Not Detected --------- 4 .14E+02 tf;r 'u/( 
NP-237 J.ec: 01 :.28E o: 3.18E-01 
PA-233 Not Detected ---------

5.11E-02 ? 01 d TE-229 Not Detected --------- 2.32E-01 f II 1 



[Summary Report] - Sample ID: : 80188102 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
KR- 85 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
}.'"B-95 
ND-147 
NI-57 
N?-239 
RU-103 
RU-106 
53-122 
SB-124 
SB-125 
SN-113 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 

Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 

Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 

Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected/ 
1.24E-02V 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
2.03E+01 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 

2-sigma 
Error 

8.83E-03 

2.90E+00 

MDA 
(pCi/gram 

3.66E-02 
2.80E-02 
6.l3E-02 
2.29E-01 
1.08E+00 
1.23E-01 
2.70E-02 
5.08E-02 
2.27E-01 
2.92E-02 
2.86E-02 
2.86E-02 
3.11E-02 
2.20E-01 
4.30E-02 
1. 50E-02 
8.57E-02 
1.69E-01 
1.41E- 01 
6.44E-02 
9.75E-02 
2.90E-02 
3.10E-02 
2.41E-02 
2.05E-01 
7.10E+00 
3.48E-02 
3.07E-02 
3_78E-01 
3.BOE-02 
3.62E-01 
2.32E-01 
2.05E-01 
6.94E-02 
1.27E-01 
2.62E-02 
2.48E-01 
G.llE-02 
2.59E-02 
7.07E-02 
3.25E-02 
1. 36E- 01 
4.98E-Ol 
1. 56E+01 
2.81E-01 
2.75E-01 
1.93E-02 
8.99E-02 
5.05E-02 



*~*****************~*t**~****************Y~************~*************~*** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] * 
* 9-10-98 8:43:55 PM * 
************************************************************************* 

: Analyzed by: ~ 9./11 }f'J' Reviewed by:~ q /tt fq d : 
****************~~*******4***1***************** * ******************* 
Customer : J.COPLUND/R.PARKER (6133/ MO) 
Customer S~~ole ID 042527-004 
Lab Sample ID 80188103 

Samole Description 
Sample Quantity 
Samole Date/Time 
AcqUire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MAR.Ilii'"ELLI 
861.000 

9-08-98 
9-10-98 

LAB02 
6ooo I 

SOLID SAMPLE 
gram 

10:46:00 AM 
7:00:58 PM 

6003 seconds 

Comments: 
***************Y********************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error {pCi/grarn 

------- ----------- ---------- -----------
U-238 5.96E-01v' 3.9BE-01 S.BlE-01 
RA-226 Not Detectedv"' --------- 5.44E-Ol-
PB-214 S.HE-01 1.41E-01 4.12E-02 
BI-214 7.73E-Ol 3.64E-01 4.08E-02 
PB-210 Not Detected --------- 3.35E+Ol 

TH-232 8.75E-01v" l. 38E+00 1.38E-01 
RA-228 Not Detected V"" --------- 1.35E-Ol-
AC-228 9.20E-Ol 3.85E-Ol 2.15E-01 
TH- 22 8 1.06E+00 2.90E-01 4.38E-01 - RA-224 9.21E-Ol 3.46E-Ol 5.68E-02 
?B-212 9.30E-Ol 1.56E-Ol 3.58E-02 
BI-212 1.08E+00 3.35E-Ol 2.94E-01 
TL-208 8.77E-01 1. 75E-Ol 6.13E-02 

U-235 9. 09E-02V 8.90E-02 1.38E-01 
TH-231 Not Detec-:ed --------- 2.20E+00 
?A- 231 Not Detec:ed --------- 3.79E+00 
TH-227 Not Detec::ed --------- 3.45E-01 
RA-223 Not Detected; --------- 2.20E-01 
?-.N -219 Not Detected --------- 3.53E-01 
PB-211 Not Detected --------- 7.93E-01 
TL-207 Not Detec::ed --------- 1.27E+Ol 

AM-241 Not Detected --------- 4.43E-01 
PU-239 Not Detected --------- 4.39E+02 
NP-237 Not Detected --------- 3.20E-Ol 
PA-233 Not Detected --------- 5.52E-02 
TH-229 Not Detected --------- 2.45E-01 

~· 



[Summary Report] - Sample ID: : 80188103 

Nuclide 
Name 

AG-108m 
AG-llOm 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-132 
K-40 
KR-85 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-H7 
NI-57 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN- 65 
ZR-95 

Activity 
foCi/gram 

Not Detec::ed 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

7. 64E- 03V, 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detecced 
Not Detected 

2.11E+Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detecced 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected: 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

7.19E-03 

3.04E+00 

MDA 
(pCi/gram 

3.98E-02 
2.84E-02 
6.49E-02 
2.39E-01 
1.09E+00 
1.32E-01 
2.86E-02 
5.48E-02 
2.39E-01 
3.14E-02 
3.00E-02 
2.89E-02 
3.42E-02 
2.37E-01 
4.71E-02 
1. 36E- 02 
9.01E-02 
l.B3E-01 
1.45E-01 
6.86E-02 
1. 03E- 01 
3.19E-02 
3.25E-02 
2.68E-02 
2.27E-01 
7.63E+00 
3.69E-02 
3.33E-02 
3.93E-01 
4.13E-02 
4.33E-01 
2.51E-01 
2.21E-01 
7.41E-02 
1.31E-Ol 
2.71E-02 
2.77E-Ol 
6.94E-02 
2.89E-02 
7.64E-02 
3.61E-02 
1.45E- 01 
5.25E-01 
2.06E+Ol 
2.99E-01 
2.94E-01 
2.13E-02 
9.76E-02 
5.64E-02 



*~*************~*************~******************************~~*******TTT* 

~ Sandia Nat.ional Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laborato~] * 
• 9-10-98 10:30:20 PM * 
CW+********************************~************************************* 

: Analyzed by: ~ 7,l;t/.S'.r' Reviewed by:'f]!r! Cf/tf /CJ ~ : 
****************** *****~~* ******************* ************~**~**7 
:ustomer : J.COPLUND/R.PARKER (6133 MOl 
:ustomer Sample ID 042504-004 
~ab Sample ID 80188104 

3ample Description 
3ample Quantity 
3ample Date/Time 
~cquire Start Date/Time 
Jetector Name 
~lapsed Live/Real Time 

MARINELLI 
892.000 

9-08-98 
9-10-98 

LAB02 
6000 I 

SOLID SAMPLE 
gram 

11:15:00 AM 
8:46:12 PM 

6003 seconds 

:omments: 
***************************************r********************************* 

Nuclide 
Name 

U-238 
RA-226 
PB-214 
BI-214 
PB-210 

TH-232 
RA-228 
AC-228 
TH-228 

-RA-224 
PB-212 
BI-212 
TL-208 

U-235 
T:l-231 
PA-231 
T:l-227 
::U.-223 
RN-219 
PB-211 
TL-207 

AM-241 
PU-239 
NP-237 
PA-233 
T""n- 229 

Activity 
(pCi/gram 

2-sigma 
Error 

MDA 
(pCi/gram 

-6 ~ ~~E= Ol-- €/>;1 VOtJ~ 
~~~~~==::~~~~========~4=.~2~3E~-~02~~----~-

4.00E-02 f.J71:. C.CI!Z. 
Not 

Not Detected....-
B. 46E· 01 ,_.---
B.OlE-01 
8.64E-01 
8 .12E· 01 
7.55E-01 
l.01E+OO 
7 .llE-01 

1. 31E- 01 v' 
Not Detected 
Not Detect.ed 
Not Detected 
Not Detected. 
Not Detected 
Not Detected 
Not Detected 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

---------

---------
2.61E-01 
2.17E-01 
2.40E-01 
2.44E-01 
1.97E-01 
4.612-01 
l.36E-01 

l. 94E-01 
---------
---------
---------
---------
---------
---------
---------
---------
---------
-·-------
---------
---------

3.24E+01 

1.27E-Ol 
1.35E-01 
2.07E-01 
4.23E-01 
5.44E-02 
3.83E-02 
2.92E-01 
5.60E-02 

2.25E-01 
2.15E+OO 
3.56E+00 
3.17E-01 
2.32E-01 
3.32E-Ol 
7.73E-Ol 
1.27E+Ol 

4.46E-01 
4.25E+02 
3.37E-01 
5.21E-02 
2.51E-01 



[Summary Report] - Sample ID: : 80188104 

Nuclide 
Name 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MDA 
(pCi/gram 

AG-108rn Not Detected --------- 3.67E-02 
AG-110rn Not Detected --------- 3.21E-02 
BA-133 Not Detected --------- 6.20E-02 n 
3E-7 Not Detected --------- 2.26E-01tJ--U.~ 
CD-109~------~l~-~G~1~E~t~9~9~----~s~-~7~G~E~G~:~--------1.15E+00 ~\ ' 

g:g~ ~~~ g~~~~~~~ :===:==== ~:~~~=g~ ~9/u/ir 
CE-141 Not Detected --------- 5.32E-02 ~ 
CE-144 Not Detected --------- 2.33E-Ol 
C0-56 Not Detected --------- 2.95E-02 
C0-57 Not Detected --------- 2.98E-02 
C0-58 Not Detected --------- 2.92E-02 
C0-60 Not Detected --------- . 3.2BE-02 
CR-51 Not Detected --------- 2.28E-01 
CS-134 Not Detected / --------- 4.25E-02 
CS-137 S.OOE-02{ 2.93E-02 2.17E-02 
EU-152 Not Detected --------- 8.94E-02 
EU-154 Not Detected --------- 1.70E-01 
EU-155 Not Detected --------- 1.48E-01 
FE-59 Not Detected --------- 6.72E-02 
GD-153 Not Detected --------- l.OSE-01 
HG-203 Not Detected --------- 2.93E-02 
I-131 Not Detected --------- 3.14E-02 
IR-192 Not Detected --------- 2.52E-02 
K-40 1.99E+Ol 2.87E+00 2.16E-01 
KR-85 Not Detected --------- 7.31E+OO 
MN-52 Not Detected --------- 3.28E-02 
MN-54 Not Detected --------- 1.23E-02 
M0-99 Not Detected --------- 3.99E-01 
NA-22 Not Detected --------- 3.82E-02 
NA-24 Not Detected --------- 3.97E-Ol 
NB-95 Not Detected --------- 2.33E-01 
~~-147 Not Detected --------- 2.05E-01 
NI-57 Not Detected --------- 5.96E-02 
NP-239 Not Detected --------- 1.32E-01 
RU-103 Not Detected --------- 2.62E-02 
RU-106 Not Detected --------- 2.66E-01 
SB-122 Not Detected --------- 6.52E-02 
SB-124 Not Detected,· --------- 2.63E-02 
SB-125 Not Detected --------- 7.33E-02 
SN-113 Not Detected --------- 3.29E-02 
TA-182 Not Detected --------- 1.37E-01 
TA-183 Not Detected --------- 5.25E-01 
TC-99m Not Detected --------- 2.31E+01 
TL-201 Not Detected --------- 3.10E-01 
XE-133 Not Detected --------- 3.06E-01 
Y-88 Not Detected --------- 2.23E-02 
ZN-65 Not Detected --------- 9.39E-02 
ZR-95 Not Detected --------- 5.06E-02 

'· ... 



***************************************'**************~******T**T******** 
• Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] * 
* 9-11-98 12:16:51 AM * 
**********T******~** W****T*******T********************T**************** 

: Analyzed by: 7'/11 J!o Reviewed by. CJ/l/ /1··j : ******~******T**T* * *********~*~**************** * ********************* 
:ustomer : J.COPLUND/R.PARKER (6133 SMO) 
customer Sample ID 042508-004 
Lab Sample ID 80188105 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
916.000 

9-08-98 
9-10-98 

LAB02 
6ooo I 

SOLID SAMPLE 
gram 
2:10:00 PM 

10:32:44 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error {pCi/gram ) 

------- ----------- ---------- -----------
U-238 5. B4E-01 v' 4.24E-01 5.25E-Ol 
RA-226 1. 87E+00 Y S.BSE-01 5.31E-01 
PB-214 Not Detected --------- 4.76E-02 
BI-214 7.76E-01 6.02E-01 3.81E-02 
PB-210 Not Detected --------- 3.19E+01 

TH-232 7.80E-Ol~ 3.72E-Ol 1.23E-01 
RA-228 8.52E-Ol 2.3BE-01 1.41E- 01 
AC-228 9.43E-01 2.39E-Ol 2.03E-Ol 
TH-228 7.39E-01 2.20E-Ol 4.34E-01 

- RA-224 8.77E-01 2.39E-01 5.75E-02 
PB-212 8.57E-01 1.41E-Ol 3.64E-02 
BI-212 8.16E-Ol 2.95E-Ol 2.35E-01 
TL-208 B.36E-01 6.69E-01 5.7BE-02 

U-235 Not Detected.......- --------- 2 .15E-01-
TH-231 Not Detected --------- 2.12E+OO 
PA-231 Not Detected --------- 3.50E+OO 
TH-227 Not :Jetected --------- 3.26E-Ol 
RA-223 Not Detected 

__ .., ______ 
2.13E-01 

RN-219 Not Detected --------- 3.38E-01 
P3-211 Noc Detected --------- 7.73E-Ol 
TL-207 Not Detected --------- 1.21E+Ol 

AM-241 Not Detected 
________ .. 

4.35E-01 oP~~~ PU-239 Not Detected --------- 4.19E+02 ~~ ~ 
NP-237 t. sc: :1 :.SSE c: :2.86E-Ol 
PA-233 Not Detected --------- 5.23E·02 ~1;.,;1f TH-229 Not Detected --------- 2.36E-Ol I 



[Summary Report] - Sample ID: : 80188105 

Nuclide 
Name 

AG-10Bm 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
KR-85 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
{pCi/gra..rn ) 

2-sigrna 
Error 

Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 

Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 

Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected / -- - - - - - - -
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected · ---------
Detected ---------
Detected ---------
Detected ---------
1.89E+01 2.71E+00 
Detected ---------
Detected ---------
Detected ---------
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected· 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 

MDA 
(pCi/gram 

3.55E-02 
2.71E-02 
6.33E-02 
2.23E-01 
9.73E-01 
1.23E- 01 
2.69E-02 
5.00E-02 
2.26E-01 
3.14E-02 
2.83E-02 
2.96E-02 
3.l5E-02 
2.l5E-01 
4.43E-02 
2.91E-Q2..-
8.SOE-02 
l.64E-01 
l.39E-01 
6.56E-02 
9.86E-02 
2.94E-02 
3.08E-02 
2.45E-02 
2.19E-01 
7.27E+OO 
3.46E-02 
3 .11E-02 
3.69E-01 
4.01E-02 
3.90E-01 
2 .37E-01 
2.06E-01 
8.33E-02 
1. 25E-01 
2.64E-02 
2.55E-01 
6.31E-02 
2.56E-02 
6.86E-02 
3.41E-02 
1.36E-01 
5.09E-01 
1. 95E+01 
2.80E-01 
2.81E-01 
2.09E-02 
9.16E-02 
5.09E-02 



***~*************************7************~**********T***********rT****** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Labora~c~J * 
* 9-11-98 2:03:23 AM * 
*~~*************************************************************T*******y 

- ~ Analyzed by: 90111 / 9/' Reviewed by~ 0'j/f (C? f : 
******************* * ****~!*~****************~T * *~*********T********* 
Customer : J.COPLUND/R.PARKER (6133 MOl 
Customer Sample ID 042526-004 
Lab Sample ID 80188106 

Sample Description 
Sample Quantity 
Samnle Date/Time 
AcqUire Start Date/Time 
Detector Name 

MARINELLI 
817.000 

9-08-98 
9-11-98 

LAB02 
6ooo I 

SOLID SAMPLE 
gram 
2:10:00 PM 

12:19:13 AM 

Elapsed Live/Real Time 6003 seconds 

Comments: 
********************************************~**************************** 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

-------
---8~o83=o~v-

---------~ -----------
U-238 6.04E-01 7.07E-01 
RA-226 2 .20E+OO/ 1.01E+00 5.30E-01 
PB-214 8.38E-OJ. J..22E-01 4.40E-02 
BI-214 7.59E-01 4.46E-Ol 4.03E-02 
PB-210 Not Detected --------- 3.45E+01 

TH-232 9. 70E-01 v' 4.77E-01 1.39E-Ol 
RA-228 Not Detected¥ --------- l. 41E- 01 
AC-228 1. 02E+00 2.60E-01 2.27E-01 

-- TH-229 8.25E-01 2.42E-01 4.72E-01 
RA-224 9.49E-01 2.93E-01 5.76E-02 
PB-212 9.22E-01 1.58E-Ol 3.90E-02 
3I-212 l. 053+00 4.17E-01 3 .13E-Ol 
TL-208 7.99E-01 1. 64E- 01 6.21E-02 

·J-235 Not Detected/ --------- 2.38E-01-
TH-231 Not Detected --------- 2.30E+00 
PA-231 Not Detected --------- 3.82E+OO 
TH-227 Not Detected --------- 3.55E-01 
RA-223 Not Detected. --------- 2.25E-Ol 
RN-219 Not Detected --------- 3.74E-01 
PB-211 Not Detected --------- 8 .22E-01 
TL-207 Not Detected --------- 1. 31E+Ol 

AM-241 Not Detected --------- 4.74E-Ol 
PU-239 Not Detected --------- 4.38E+02 
NP-237 Not Detected --------- 3.62E-01 
PA-233 Not Detected --------- 5.53E-02 
TH-229 Not Detected --------- 2.46E-01 



(Summary Report] - Sample ID: : 80188106 

Nuclide 
Name 

Activity 
(pCi/gram l 

2-sigrna 
Error 

MDA 
(pCi/gram 

AG-108m Not Detected --------- 4-04E-02 
AG-110m Not Detected --------- 3_06E-02 
BA-133 Not Detected --------- 6.82E-02 ~d 
BE-7 Not Detected --------- 2.47E-01 n~ 
CD- 10 9 .._. ----%2:-,.-fc;;;;::.;;::,.,.,-flo9-flo9---':;,...,...;J~9H::;..,,..;:;..;::;-----1 . 2 3 E+ 0 0 ,.v;;::r-d:'vfll..< 
CD-115 Not Detected --------- 1.43E-01 'l 1 / 
CE-139 Not Detected --------- 2.97E-02 'l(ll r,r 
CE-141 Not Detected --------- 5.60E-02 
CE-144 Not Detected --------- 2.44E-01 
C0-56 Not Detected --------- 3.30E-02 
C0-57 Not Detected --------- 3.05E-02 
C0-58 Not Detected --------- 3.10E-02 
C0-60 Not Detected --------- 3.35E-02 
CR-51 Not Detected --------- 2.41E-01 
CS-134 Not Detected --------- 4.73E-02 
CS-137 Not Detected~ --------- 3.25E-O~ 
EU-152 Not Detected --------- 9.16E-02 
EU-154 Not Detected --------- 1.86E-01 
EU-155 Not Detected --------- 1-49E-01 
FE-59 Not Detected --------- 7_17E-02 
GD-153 Not Detected --------- 1.04E-01 
HG-203 Not Detected --------- 3.15E-02 
I-131 Not Detected --------- 3.42E-02 
IR-192 Not Detected --------- 2.66E-02 
K-40 2.01E+01 2.95E+OO 2.30E-01 
KR-85 Not Detected --------- 7.72E+00 
MN-52 Not Detected --------- 3.61E-02 
MN-54 Not Detected --------- 3.65E-02 
M0-99 Not Detected --------- 4.25E-01 
NA-22 Not Detected --------- 4.01E-02 
NA-24 Not Detected --------- 4.79E-01 
NB-95 Not Detected --------- 2_62E-01 
ND-147 Not Detected --------- 2.23E-01 
NI-57 Not Detected --------- 7.71E-02 
NP-239 Not Detected --------- 1.34E-01 
RU-103 No~ Detected --------- 2_70E-02 
RU-106 Not Detected --------- 2.69E-01 
SB-122 Not Detected --------- 6.89E-02 
SB-124 Not Detected --------- 2.83E-02 
SB-125 Not Detected --------- 7.88E-02 
SN-113 Not Detected --------- 3.65E-02 
TA-182 Not Detected --------- 1.49E-01 
TA-183 Not Detected --------- 5.60E-01 
TC-99m Not Detected --------- 2.60E+01 
TL-201 Not Detected --------- 3.02E-01 
XE-133 Not Detected --------- 3.01E-01 
Y-88 Not Detected --------- 2.36E-02 
ZN-65 Not Detected --------- 1.01E-01 
ZR-95 Not Detected --------- 5.64E-02 



-TT****************************************************~********~~*~w~w~~ 
Sandia National Laboratories 

Radiation Protection Sample Diagnostics Program [806 Laborato=v] y 

9/10/98 6:05:44 PM • y 

.******************************************************************~**~*~ 

A.'1alyzed by: ~ 1 ~llfJ Reviewed by:rf)§.l Cj(t/ ~~ 'g : 
************r**** *******'!* ***************T*** * ***********T******* 

2ustomer : J.COPLUND/R.PARKER (6133/ MO) 
:ustomer Samole ID 042512-004 
~ab Sample ID 80188107 

>ample Description 
>ample Quantity 
>ample Date/Time 
~cquire Start Date/Time 
)etector Name 
~lapsed Live/Real Time 

MARINELLI 
927.000 

9/08/98 
9/10/98 

LAB01 
6ooo I 

SOLID SAMPLE 
gram 
2:20:00 PM 
4:25:26 PM 

6004 seconds 

::orrunents: 
*****************************************************************~~****** 

Nuclide Activity 2-sigma MDA 
Name (pCi/grarn Error (pCi/gram 

------- ----------- ---------- -----------
U-238 9.41E-00lv 4.l3E-001 5.03E-001 
R..ll.- 22 6 2 .26E+OOOV 2.46E+000 5.61E-001 
PB-214 1.08E+DOO 1. 94E- 001 4.52E-002 
BI-214 9 .llE- 001 1.69E-001 6.35E-002 
PB-210 Not Detected --------- 8.33E+000 

TH-232 1. 21E+000 v 6.16E-001 1.54E-001 
R.:n.- 22 8 1.25E+000.,..- 8.12E-001 l.SOE-001 
AC-228 Not Detected --------- 9.05E-002 
T3- 22 8 9.07E-001 2.84E-001 4.95E-001 

-'A-224 1.58E+000 4.52E-001 7.03E-002 
3-212 1.20E+000 1.01E+OOO 4.33E-002 

3I-212 1.46E+000 6.76E-001 3.59E-001 
TL-208 1.11E+000 2.33E-001 7.46E-002 

u-233 Not Detected.-- --------- 2.l6E-001~ df~ 
':"::l-23: 7. SlE+OOO JJ: 
~A-23::. Not Detected --------- 1. 40E+000 

f-9(tt/7d -:-:J:-227 Not Detected -- - - - - - - - 3.26E-001 
?_Z\.-223 Not Detected -- - - - - - - - 1.43E-001 
RN- 219 Not Detected - - - - - - - - - 3.76E-001 
PB-2U. Not Detected --------- 8.51E-001 
TL-207 Not Detected --------- 1.45E+001 

.~1'1- 241 Not Detected - - - - - - - - - 2.07E-001 
?U-239 Not Detected --------- 3.90E+002 
N?-237 Not Detected --------- 2.74E-001 
?A-233 Not Detected - - - - - - - - - 5.90E-002 
TR-229 Not Detected -- - - - - --- 1.80E-001 

-



[Summary Report] - Sample ID: : 80188107 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected~ 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.65E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected· 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigrna 
Error 

2.54E+000 

MDA 
(pCi/gram 

4.32E-002 
3.08E-002 
4.96E-002 
2.53E-001 
8.97E-001 
1.38E-001 
2.55E-002 
4.92E-002 
2.07E-001 
3.48E-002 
2.65E-002 
3.44E-002 
3.87E-002 
2.55E-001 
3.56E-002 
3.42E-002-
7.97E-002 
2.07E-001 
1.22E-001 
B.OBE-002 
7.25E-002 
3.20E-002 
3.34E-002 
2.84E-002 
3.39E-001 
4.91E-002 
1.97E-002 
4.14E-001 
4.51E-002 
3.58E-001 
1. 71E-001 
2.32E-001 
1. SSE- 001 
2.87E-002 
2.97E-001 
6.96E-002 
2.89E-002 
8.23E-002 
3.66E-002 
3.69E-002 
1.70E-001 
2.35E-001 
8. 72E+OOO 
l.SSE-001 
1. 67E- 001 
3.41E-002 
1.18E-001 
6.26E-002 



~Y******Y***T*************r**************************************T*****~y 
• Sandia National Laboratories .. 
• Radiation Protection Sample Diagnostics Program [806 Labora~ory] .-
• 9/10/98 7:48:04 PM * 
~*****Y*~********************~******************************************* 

: Analyzed by: r 9/ll /9.1 Reviewed by:~ 9/1( (L0 'E : 
:+***************** *********l****************** ********************* 
:Ustomer : J. COPLUND/R. PARKER ( 6133 MO) 
:ustomer Samnle I : 042515-004 
~ab Sample ID 80188108 

3ample Description 
3ample Quantity 
3amole Date/Time 
Acquire Start Date/Time 
:)etector Name 
3lapsed Live/Real Time 

MARINELLI 
874.000 

9/08/98 
9/10/98 

LABOl 
6ooo I 

SOLID SAMPLE 
gram 
2:35:00 PM 
6:07:46 PM 

6003 seconds 

Comments: 
*************************~~********************************************** 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram ) 

------- ----------- ---------- -----------
U-238 3.90E-00lv' 4.19E-001 S.OlE-001 
RA-226 1. 88E+OOOv' 3.11E+OOO 5.47E-001 
PB-214 9.06E-001 2. 72E- 001 5.03E-002 
BI-214 7.96E-001 1. 89E-001 6.55E-002 
PB-210 Not Detected --------- 8.20E+000 

TH-232 9. 42E- 001:::- 5.03E-001 1. SlE- 001: 
RA-228 9.59E-001 3.02E-001 1.62E-001 
AC-228 9.21E-001 2.59E-001 8.83E-002 
TH-228 l.OSE+DOO 7.27E-001 4.50E-001 

- RA-224 1.15E+DOO 4.08E-001 6.82E-002 
PB-212 9.84E-00l. 2.04E-001 3.94E-002 
BI-212 1.19E+000 5.89E-001 3.73E-00l. 
TL-208 8.44E-001 2.00E-001 6.56E-002 

U-235 l.08E-001/ 1.76E-001 2. 04E-001-
TE-231 Not Detected --------- 7.38E+OOO 
PA-231 Not Detected --------- 1.36E+OOO 
TH-227 Not Detected --------- 3.12E-001 
RA·223 Not Detect:ed --------- 1.38E-001 
RN- 219 Not Detected' --------- 3.53E-00l. 
PB-211 Not Detected --------- 8.16E-001 
TL-207 Not Detected --------- 1.45E+001 

A.!.1- 2 41 Not Detected --------- 2.05E-001 
PU-239 Not Detected --------- 3.71E+002 
NP-237 Not Detected --------- 2.58E-00l. 
PA-233 Not Detected --------- 5.65E-002 
TH-229 Not Detected --------- 1.76E-001 



[Summary Report] - Sample ID: : 80188108 

Nuclide Activity 2-sigma 
Name (pCi/gram ) Error 

------- ---------- ----------
AG-108m Not Detected ---------
AG-110m Not Detected ---------
31>.-133 Not Detected ---------
BE-7 Not Detected ---------
CD-109 Not Detected ---------
CD-115 Not Detected ---------
CE-139 Not Detected ---------
CE-141 Not Detected ---------
CE-144 Not Detected ---------
C0-56 Not Detected ---------
C0-57 Not Detected ---------
C0-58 Not Detected ---------
C0-60 Not Detected ---------
CR-51 Not Detected ---------
CS-134 Not Detected ---------
CS-13 7 L32E-002v 8.15E-003 
EU-152 Not Detected ---------
EU-154 Not Detected ---------
EU-155 Not Detected ---------
FE-59 Not Detected ---------
GD-153 Not Detected ---------
HG-203 Not Detected ---------
I-131 Not Detected ---------
IR-192 Not Detected ---------
K-40 1. 89E+001 2.77E+000 
MN-52 Not Detected ---------
MN-54 Not Detected ---------
M0-99 Not Detected ---------
NA-22 Not Detected ---------

---------

MDA 
· (pCi/grarn 

4.15E-002 
3.49E-002 
4.90E-002 
2.39E-001 
8.46E-001 
1. 34E-001 
2.53E-002 
4.67E-002 
1.97E-001 
3.46E-002 
2.62E-002 
3.33E-002 
4.25E-002 
2.40E-001 
3.62E-002 
1. 73E-002 
7.84E-002 
2.01E-001 
1.20E-001 
8.24E-002 
6.97E-002 
3.17E-002 
3.46E-002 
2.67E-002 
3.89E-001 
4.28E-002 
2.25E-002 
4.11E-001 

NA-24 Not Detected 
N3-95 r 1 a-. 9"' ..... 2.::: n n~ _. . -... = .z ---
ND-H7 Not Decected 

4.71E-002 Pe ~J 
4.01E-001 ,~ )~ 

--------~~~~~--~~~~~------9.40E-002t/~ ( ~Lc 
2.34E-001 ? I ---------

NI-57 Not Detected ---------
iW-103 Not Detected ---------

1.50E-001 'T,;;t SJ 
2.73E-oo2 r-

RU-106 Not Detected --------- 2.95E-001 
SB-122 Not Detected --------- 6.79E-002 
SB-124 Not Detected --------- 2.88E-002 
SB-125 Not Detected --------- 7.91E-002 
SN-113 Not Detected --------- 3.69E-002 
SR-85 Not Detected· --------- 3.75E-002 
TA-182 Not Detected --------- 1.83E-001 
TA-183 Not Detected --------- 2.35E-001 
TC-99m Not Detected --------- 9.83E+000 
TL-201 Not Detected --------- 1.54E-001 
XE-133 Not Detected --------- 1.66E-001 
Y-88 Not Detected --------- 3.08E-002 
ZN-65 Not Detected --------- 1.25E-001 
ZR-95 Not Detected --------- 5.81E-002 



-· 

~*****~**~***************Y****TTTT**************Y****************T*~***** 
* Sandia National Laboratories T 

* Radiation Protection Sample Diagnostics Program [806 Laborato=yl * 
* 9/10/98 9:30:10 PM * 
****************r***************************~***************************T 

:Analyzed by: ? f.~1).f )J Reviewed by:~ Ci/!t (46 : 
******************* *****1:* ******************* * *****'************* 
:ustomer : J.COPLUND/R.PARKER (6133/ MO) 
:ustomer Sample I : 042518-004 
Lab Sample ID 80188109 

3amole Description 
Sample Quantity 
Samole Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
886.000 

9/09/98 
9/10/98 

LAB01 
6ooo I 

SOLID SAMPLE 
gram 

10:00:00 AM 
7:49:55 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram ) 

-------
.., __________ _,.._ .. ______ -----------

U-238 Not Detected~ --------- 4.57E-001 
RA-226 1.73E+OOO 8.84E-00l 5 .13E- 001 
PB-214 7.55E-001 2.82E-001 4.45E-002 
B:!:-214 7.10E-001 1.47E-00l 6.55E-002 
PB-210 Not Detected --------- 7.65E+000 

TH-232 8. 09E-00l V' 4.19E-001 1. 41E-001 
RA-228 8.20E-OQ1/ 2.93E-001 1.66E-001 
AC-228 S.SOE-001 2.51E-001 8.51E-002 
TH-228 9.59E-001 3.04E-001 4.69E-001 
RA-224 1.12E+000 4.10E-001 7.48E-002 
PB-212 8.34E-001 1.53E-00l 3.84E-002 
BI- 212 8.43E-001 5.45E-00l 3.65E-001 
TL-208 7.35::-001 1. SSE- DOl 7.08E-002 

U-235 1.3sE-001v 1. 64E- 001 1. 91E- 001 ,...---
TH-231 Not Detected --------- 7.02E+000 
PJ-!.-231 Not Detected --------- 1.27E+000 
TH-227 Not Detected --------- 2.84E-001 
RA-223 Not Detected --------- 1.23E- 001 
RN-219 Not Detected --------- 3.47E-001 
PB-211 Not Detected --------- 7.70E-001 
TL-207 Not Detected --------- 1.31E+001 

A..l\1- 241 Not Detected --------- 1.96E-001 
PU-239 Not Detected --------- 3.44E+002 
NP-237 Not Detected --------- 2.39E-001 
PA-233 Not Detecr.ed --------- 5.54E-002 
TH-229 Not Detected --------- 1.62E-001 

-



[Summary Report] - Sample ID: : 80188109 

Nuclide 
Name 

AG-10Bm 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-14.7 
NI-57 
RU-103 
RU-105 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram l 

Not Detected 
Not Detected 
Not Detected 

L15E-001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma. 
Error 

1.71E-001 

Not Detected / 
2-43E-002V 2.50E-002 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.00E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected . 
Not Detected' 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

3.03E+000 

MDA 
(pCi/gram 

3.89E-002 
3.37E-002 
4.50E-002 
1.33E-001 
7.91E-001 
1.00E-001 
2.36E-002 
4.27E-002 
1.8BE-001 
3.36E-002 
2.39E-002 
3.26E-002 
4.2BE-002 
2.30E-001 
3.49E-002 
2.19E-002-----
7.17E-002 
l.87E-001 
l..llE-001 
7.77E-002 
6.62E-002 
2.97E-002 
2.92E-002 
2.60E-002 
3.64E-001 
4.01E-002 
l. 79E-002 
3.29E-001 
4.72E-002 
1.. 57E- 001 
1.34E-001 
2.13E-001 
1.06E-001 
2.72E-002 
2.BOE-001 
5.14E-002 
2.90E-002 
7.50E-002 
3.40E-002 
3.39E-002 
1. 72E-001 
2.03E-001 
1.24E+OOO 
1. 22E- 001 
1.24E-001 
2.59E-002 
1.14E-001 
5.93E-002 



*********************•*****************~***T***************************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] * 
* 9/10/98 11:12:41 PM * 
*********T***********T*************************************************** 

:Analyzed by: 9 1/lt/FJ Reviewed by:~ cr/t! /-4 F : 
***T*************** *****'*'*************~***~*** ********************* 
Customer : J.COPLUND/R.PARKER (6133/ MD) 
Customer Sample I : 042520-004 
Lab Sample ID 80188110 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
975.000 

9/09/98 
9/10/98 

LAB01 
6000 I 

SOLID SAMPLE 
gram 

10:20:00 Jl.M 
9:32:24 PM 

6004 seconds 

( -/ r) •. 
eft/ I {..--- / I i(.. 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/grarn ) E:::-ror (pCi/grarn 

------- ----------- ---------- -----------
U-238 Not Detecte~ --------- 5.24E-001 <c. >2. '! 
RA-226 1.95E+000 8 .13E- 001 4. 72E-001 
PB- 214 8.14E-001 1.61E-001 4.76E-002 
BI-214 7.37E-001 2.27E-001 5.77E-002 
?B-210 Not Detect. ad --------- 7.58E+OOO 

TH-232 9. 4lE- 001~ S.OSE-001 l.32E-001 
RA-228 8.44E-D01 7.09E-001 1.60E-001 
AC-228 1.00E+000 2.57E-001 8.06E-002 
TB-228 8.15E-001 2.58E-001 4.98E-001 
RA-224 1.22E+000 7.63E-001 7.90E-002 
?B-212 9.48E-001 7.46E-001 3.84E-002 
BI-212 9.55E-00l 5.28E-001 3.52E-001 
TL-208 8.80E-001 1.98E-001 6.45E-002 

U-235 1.45E-001v 1.69E-001 1.96E-001 
TH-231 Not Detected --------- 7.08E+OOO 
PA-231 Not Detected --------- l.29E+OOO 
TH-227 Not Detected --------- 2.91E-001 
RA-223 Not Detected --------- 1.28E-001 
RN-219 Not Detected --------- 3.44E-001 
PB-211 Not Detected --------- 7.81E-001 
TL-207 Not Detected --------- 1.46E+001 

AM-241 Not Detected --------- 1.87E-001 
?U-239 Not Detected 

________ .. 
3.51E+002 

NP-237 NOt Detected --------- 2.44E-001 
PA-233 Not Detected --------- 5.53E-002 
TH-229 Not Detected --------- 1. 65E- 001 



[Summary Report] - Sample ID: : 80188110 

Nuclide 
Name 

AG-10Bm 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-H7 
NI-57 
RU-103 
RU-106 
S3-122 
S3-124 
S3-:25 
SN-113 
SR-85 
T_l\.-182 
T.!,-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected v 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detect:ed 
Not Detected 

2.20E+001 
Not Detected 
Not Detect:ed 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detect:d 
Not Detected 
Not Detect:d 
Not Detected · 
Not Detected 
Not Detected 
Not Detected 
Not Detect:ed 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigrna 
Error 

3.23E+000 

MDA 
(pCi/grarn 

3.77E-002 
3.0BE-002 
4.47E-002 
2.34E-001 
8.09E-001 
1.03E-001 
2.43E-002 
4.39E-002 
1.88E-001 
3 .14E- 002 
2.42E-002 
3.30E-002 
3.82E-002 
2.23E-001 
3.37E-002 
3. 42E- 002-
7.19E-002 
l.BlE-001 
1.11E-001 
7.46E-002 
6.58E-002 
2.91E-002 
2.89E-002 
2.63E-002 
3.34E-001 
4.09E-002 
3.60E-002 
3.32E-001 
4.75E-002 
1.90E-001 
1.3BE-001 
2.09E-001 
l.OBE-001 
2.63E-002 
2.78E-001 
5.73E-002 
2.82E-002 
7.74E-002 
3.45E-002 
3.45E-002 
1. 64E-001 
1. 95E-001 
1.44E+OOO 
1.24E-001 
1.24E- 001 
2.88E-002 
1.12E-001 
5.66E-002 



TTw********************************T****~**~************T~T+*YT~r~******~ 

* Sandia National Laboratories ~ 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] * 
* 9/11/98 12:55:13 AM * 
****************************************************************T******~T 

: Analyzed by: ?-: 9 ;; 1 1 '1 J Reviewed by~ q /tl ( C, 8 : 
******************* *****4~* ****************** +Y******************~* 
Customer : J.COPLUND/R.PARKER (613 /SMO) 
Customer Sample ID 042522-004 
Lab Sample ID 80188111 

Sample Descriotion 
Sample Quantity 
Samole Date/Time 
A=qliire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
918.000 

9/09/98 
9/10/98 

LAB01 
6ooo I 

SOLID SA.."1PL3 
gram 

11:00:00 AM 
11:14:55 PM 

6003 seconds 

Comments: 
*******************************************************~*******~********* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram } Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detectedv --------- 4.95E-001 
R..l\.- 226 1.56E+OOOv ' 7.27E-001 4.64E-001 
PB-214 6.41E-001 1.34E-001 4.73E-002 
BI-214 6.52E-001 1.44E-001 6.042-002 
PB-210 Not Detec"c:ed --------- 7.22E+OOO 

' TH-232 8.45E-001o;/ 4.40E-001 1. 35E-001 
RA-228 8.67E-001 3.93E-001 1.46E-001 
AC-228 7.69E-001 1. 40E+000 9.45E-002 
7H-228 6.49E-001 2.29E-001 4.10E-001 
RA-224 9.81E-001 3.66E-001 9.30E-002 
?B-212 7.68E-001 6.38E-001 3.78E-002 
3I-212 Not Detected --------- 2.91E-001 
TL-208 7.02E-001 1. 77E-001 6.37E-002 

U-235 1.19E-001" 1.57E-001 1. 833-001,--
T:~-231 Not Detected --------· 6.70E+OOO 
PA-231 Not Detected 

,. __ ..,. _____ 
1. 20E+OOO 

TH-227 Not Detected --------- 2.63E-001 
RA-223 Not Detected --------- 1. 21E- 001 
RN-219 Not Detected· --------- 3.34E-001 
?3-211 Not Detected --------- 7.78E-001 
TL-207 Not Detected --------- 1.26E+001 

AM-241 Not Detected --------- 1. 87E- 001 
PU-239 Not Detected --------- 3.39E+002 
NP-237 Not Detected --------- 2.28E-001 
?A-233 Not Detected --------- 5.27E-002 
TH-229 Not Detected --------- 1.58E-001 

-



[Summary Report) - Sample ID: : 80188111 

Nuclide 
Name 

AG-108rn 
AG-110rn 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
?E-59 
GD-153 
HG-203 
I-131 
IR-192 
:C-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-105 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
T.l),.-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/ gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected , 

7.70E-002V 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.84E+001 
Not De:::ected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected· 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

4.64E-002 

2.78E+000 

MDA 
(pCi/gram 

3.62E-002 
3.78E-002 
4.35E-002 
2 .13E- 001 
7.51E-001 
9.84E-002 
2.34E-002 
4.00E-002 
1. BSE-001 
3.17E-002 
2.31E-002 
3.33E-002 
3.76E-002 
2.22E-001 
3.04E-002 
2.25E-002 
6.89E-002 
1.75E-001 
1. 05E- 001 
7.01E-002 
6.30E-002 
2.62E-002 
2.87E-002 
2.60E-002 
3.40E-001 
3.54E-002 
3.45E-002 
3.45E-001 
4.33E-002 
1.89E-001 
1.30E-001 
2.07E-001 
1.03E-001 
2.62E-002 
2.78E-001 
5.38E-002 
2.56E-002 
7.35E-002 
3.31E-002 
3.30E-002 
1. 54E-001 
1.97E-001 
1.57E+000 
1.18E-001 
1. 21E- 001 
2.85E-002 
1. 06E- 001 
5.26E-002 



*r************************************WTTT************TT*r***~~**TT~TY~T* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Labora~8~) * 
* 9/11/98 2:37:47 AM * 
***~******************************************~*********~********T~r**Y** 

: Ailalyzed by: ? f /ttj-r J Reviewed by· '7/ I ( (L] '2 
****************** ******~** ********************* 
Customer : J.COPLUND/R.PARKER (6133 SMOl 
Customer Sample ID 042524-004 
Lab Sample ID 80188112 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
918.000 

9/09/98 
9/ll/98 

LAB01 
6ooo I 

SOLID SAMPLE 
gram 

11:15:00 JI.M 
12:57:27 AM 

6003 seconds 

Comments: 
*********************************************************~*************** 

Nuclide 
Name 

U-238 
RA- 226 
PB-214 
BI-214 
PB-210 

TH-232 
RA-228 
AC-228 
'!'H-228 

- P..A-224 
PB-212 
BI-212 
TL-208 

Activity 
(pCi/gram } 

9.46E-001...-
9 .68E-001/ 
9.28E-001 
9.85E-001 
1.31E+000 
9.50E-00l 
9.07E-001 
9.26E-001 

2-sigma 
Error 

---------
5.02E-001 
3.21E-001 
9.59E-001 
3.13E-001 
6.64E-001 
2.02E-001 
4.89E-001 
1.93E-001 

MDA 
(pCi/gram 

4.82E-002 
6.45E-002 
8.24E+OOO 

l.SlE-001 l 
1.54E-001 
9.57E-002 
S.OOE-001 
7.22E-002 
3.94E-002 
3.95E-001 
6. 71E- 002 

t. 11 ± c ,q7& 

:> bka- .. ~ \3 

3, 2 b .±.\.L 
? t,}:: ~ -1. ?. sc 

Not Detected/ ---------
,.. .... ? ..... "'"" ..... 1 --. ..... ? ........ 

U-235 1.01E-001~ ~~~~ 
'!'B- 2 31----;...,....;~~;..&.f,._-+.-5-:!.;;.....-e-&~--- 7 . 9 4E+ 0 0 0 /t)o-1 Jl.e_Au,/t -·---·0 ... 0 - ................ I .....- .......... 

Not Detected ---------
No~ Detected ---------

?A-231 1.32E+OOO /}_ 0 /11 ~~~ T3·227 3.02E-001 /l/1 I 
Not Detected ---------?..A-223 1.41E-001 
Not Detected· ---------RN-219 3.63E-001 
Not Detected ---------PB-211 8.25E-001 
Not Detected ---------TL-207 1.44E+001 

ll.M- 241 
PU-239 
NP-237 
PA-233 
TH-229 

Not 
Not 
Not 
Not 
Not 

Detected 
Detected 
Detected 
Detected 
Detected 

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

2.18E-001 
3.70E+002 
2.66E-001 
5.71E-002 
1. 88E- 001 



[Summary Report] - Sample ID: : 30188112 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
53-122 
SB-124 
S3-125 
SN-1:.3 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

3 .96E-002 / 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1. 90E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected . 
Not Detected' 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

..3-J:,SE- 0 02 

2.88E+000 

MDA 
(pCi/gram 

3.89E-002 
3.64E-002 
4.52E-002 
2.42E-001 
8.95E-001 
l.llE-001 
2.57E-002 
4.74E-002 
2.02E-001 
3.54E-002 
2.52E-002 
3.32E-002 
3.93E-002 
2.28E-001 
3.61E-002 
2.35E-002_,...--
7.65E-002 
1. 82E- 001 
1.20E-001 
7.72E-002 
7.73E-002 
2.99E-002 
3.02E-002 
2.68E-002 
3.63E-001 
4.53E-002 
3.59E-002 
3.60E-001 
4.47E-002 
2.24E-001 
1.46E-001 
2.11E-001 
l.19E-001 
2.78E-002 
2.77E-001 
5.73E-002 
2.80E-002 
7.733-002 
3.53E-002 
3.61£-002 
1.67E-001 
2.31E-001 
2.01E+OOO 
1.42E-001 
1. 49E- 001 
3.16E-002 
1.17E-001 
S.BOE-002 



sr 2001-coc po.en 
Internal Lab 
Balch No. 

Dept. No./MaU Stop: 6133/MS 1147 1;,., 

ProjecVTask Manager: 228A/John-Cepland 

Project Name: 228A 
Record Center Code: 1309/228AIOA T 

bK- ;3g b C,f- /50 
ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of:: 

ARICOC- 1._ __ 60_0_8_3_5 _ 

• J . 
I 

., 

P3rameter & Method Requested 

LAO USE 

~~~~~~~~~~~~~~~~~~~~~~=r~~~;!~~~~~~~~~l!l!~ EDD~es DNo 

Raw data package ~Yes ONo 

• Send a separate report 
• Please note hold limes on VOC samples 

l-..r:I~~L~!l!i-D2:m--I--UJ~~-------ll.~~-H-/...hl11-£§.!1:::.:.1.:1!L.~ • COC 11600900 releases #600835 

Original To Accompany Samples, 
Laboratory Copy (While) 

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

2"• Copy SMO Suspense Copy 
(Yellow) 

3'° Copy Field Copy (Pin~) 



sF 2ooH::oc (1U-911 

Tech Area --------1 
Room 

ER Sample ID or 
Sample Location Detail 

ANALYSIS REQUEST AND CHAIN OF CUSTODY {Continuation) 
AR/COC-

DatefTime 
Collec\ed 

Preser-
Volume vative 

none G 



Sl' IOU\ ·COC 1 
) 

Project Name: 228A 

Location I Tech Area 
---~--

lluildiny M ~oom !'!~ 

Sample No. - ER Sample ID or 
Fraction Sample Location Oelail 

TJAnl ·148-S 0 

•un••••·<> 0 

T .... ., 0 

T .... ., 0 

11 T ~· 0 

041525-nns T. •uM·uR-150·S 0 

) 
ANAL YSJS REQUEST AND CHAIN OF CUSTODY (Continuation) Page~ or~ 

ci z 
~ 
Vi 
a: 
w 

228A 

22BA 

228A 

220A 

228A 

228A 

DatefTirne 
Collected 

9/9/98 1105 

9_/9/98 1115 

9/9/98 1115 

9/9/98 1115 

9/9/98 1120 

9/9/98 1120 

??RA' '"h., '-Uf''""u Case No.: 7225.2203 

Rehm•11ce LOV [availa~le at SMO) 
t,.Q} nan ·~• 

2>< 

~~~~ us Preser- "' Ero 0.8_ 
~;;; Type Volume vative E>. 

~ .... 
soil G 16oz 4C G SA 

soil G 16oz none G SA 

soil G 16oz 4C G SA 

soil G 4oz 4C G SA 

soil G 16oz none G SA 

soil G 16oz 4C G SA 

AR/COC- L 600835 

I 
LAA USE 

& Method Lob 
S•mpl 

• 
10 

RCRA meta1s11 ota• U 

gamma spec; Jso U 

RCRA '""'~'~', ..,,.,1 U; HE; SVOC 

VOC'S 

gamma spec; lso u 

RCRA MBlal511 Ol"' U ~~~l 
'.;R!~~ 

m~~~~ 
I'§'f. 
Ji'iiJ.~: 

~;Jill 
' ' 



Job Number: 982440 

CUSTOMER: Sandia National Laboratory 

Customer Sample ID •. : 042508·001 
Laboratory sample 10: 982440·1 

TEST METHOD PARAMETER/TEST DESCRIPTION 

CA-GLR·R405 Uraniun-234, 235, Zl8 
Uraniun-234, Solid 
Uraniun 234, error+/·, Solid 
Uraniun-235, Activity, Solid 
Uraniun 235, error +/-, Solid 
Uraniun-238, Activity, Solid 
Uraniun 238, error+/·, Solid 
Uraniun-234, HDA, Solid 
Uraniun·234, Lc, Solid 
Uraniun-235, HDA, Solid 
Uranhn·235, Lc, Solid 
Uraniun-238, MOA, Solid 
Uraniun-238, lc, Solid 

I 

EPA 901.1 Gamma Scan CHPGe gamma) 
Actinium-228,:Activity, Solid 
Actiniun·228,i error+/·, Solid 
Actinium·ZZB,IMDA, Solid 
Actinium-228, 1 Lc, Solid 
Americium·241, Activity, Solid 
Americium-241, error •!·, Solid 
Americium-241, MOA, Solid 
Americiun·241~ Lc, Solid 
Cerium-144, Activity, Solid 
Cerium-144, Error, +/·, Solid 
Cerium-144, HOA, Solid 
cerium-144, Lc, Solid 
Cobalt-60, Activity, Solid 
Cobalt-60, Error, +/·, Solid 
Cobalt-60, HOA, Solid 
Cobalt-60, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
Chromium-51, ~DA, Solid 

) 

CORE LABORATORIES 

L A B 0 R A T 0 R Y T E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC-600835 ATTN: Suzi Jensen 

Date Sampled ....•• : 09/08/1998 Time Sampled ....•• : 14:00 Sample Matrix ...•• : Soil 
Date Received ••••• : 09/12/1998 Time Received .•... : 11:00 

SAMPLE RESULT Q FLAGS MOL POL DILUTION UNITS BATCH DATE ANAL Y2ED 

0.830 pCi/g 10281 10/07/1998 1719 
0.300 pCi/g 10281 10/07/1998 1719 
0.0600 pCi/g 10281 10/07/1998 1719 
0.0800 pCi/g 10281 10/07/1998 1719 
0.900 pei/g 10281 10/07/1998 1719 
0.300 pCi/g 10281 10/07/1998 1719 
0.0100 pCi/g 10281 10/07/1998 1719 
0.0100 pCl/g 10281 10/07/1996 1719 
0.0200 pCi/g 10281 10/07/1996 1719 
0.0200 pei/g 10281 10/07/1998 1719 
0.0100 pei/g 10281 10/07/1998 1719 
0,0100 pel/g 10281 10/07/1998 1719 

2.4 pei/g 10293 09/26/1998 0258 
1.2 pCI/g 10293 09/26/1998 0258 
0.2 pel/g 10293 09/26/1998 0258 
0.3 pCI/g 10293 09/26/1998 0258 
0.0 pCi/g 10293 09/26/1998 0258 
0.1 pel/g 10293 09/26/1998 0258 
0.0 pCi/g 10293 09/26/1998 0258 
0.4 pCI/g 10293 09/26/1998 0258 
0.3 pCi/g 10293 09/26/1998 0258 
0.6 pCI/g 10293 09/26/1998 0258 
0.2 ptl/g 10293 09/26/1998 0258 
0.5 pCI/g 10293 09/26/1998 0258 
0.5 pCi/g 10293 09/26/1998 0258 
0.2 pCi/g 10293 09/26/1998 0258 
0.0 pCi/g 10293 09/26/1998 0258 
0.1 pCi/g 10293 09/26/1998 0258 
0.1 pCi/g 10293 09/26/1998 0258 
0.5 pCI/g 10293 09/26/1998 0258 
0.3 pCi/g 10293 09/26/1996 0258 
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TECH 

• ca 
* ca 
* ca 
• ca 
• ca I * C8 
* ca 
• ca 
• ca 
• ca 
• ca 
• ca 

* ca 
• ca 
• ca 
• ca 
* ca 
* ca 
• ca 
* eo 
* ca 
• ca 
* CB 
• ca 
• c• 
* CB 
• ca 
* ca 
• ea 
• ca 
* ca 



Job Number: 982440 

CUSTOMER: Sandia National Laboratory 

Customer Sample ID,.: 042526-001 
Laboratory Sample 10: 982440·4 

CORE LABORATORIES 

L A D 0 R A T 0 R Y T E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC-600835 ATTN: Sutl J~nsen 

Date Sampled ..•••. : 09/08/1998 Time Sampled •••... : 14:00 Sample Matti~ ••••• : Soil 
Date Received,,,,,: 09/12/1998 Time Received ••••• : 11:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q FLAGS MDL PaL DILUTION UNITS BATCH DATE ANALYZED I TECH 
.... -· ·--·· ... -----·-· -- .. . ... .. ···--- -··--

CA•GLR·R405 Uraniun-234, 235, 238 
Uranium-234, Solid 0.820 1.00 pCi/g 10281 10/07/1998 1719 • ca 
uranium 234, error+/·, Solid 0.270 1.00 pCf/g 10281 10/0711998 1719 * ca 
Uraniun-235, Activity, Solid 0.0500 1.00 pCi/g 10281 10/07/1998 1719 * ca 
Uranium 235, error+/·, Solid 0.0600 1.00 pCI/g 10281 10/07/1998 1719 * ca 
Uraniun-238, Activity, Solid 0.840 1.00 pCi/g 10281 10/07/1998 1719 • co 
Uranium 238, error +/·, Solid 0.270 1.00 pCi/g 10281 10/07/1998 1719 • ca 
uranium-234, HDA, Solid 0.0100 1.00 pCi/g 10281 10/0711998 1719 * ca 
Uranlun·234, Lc, Solid 0.0100 1.00 pCi/g 10281 10/07/1998 1719 * ca 
Uranium-235, HDA, Solid 0.0200 1.00 pCI/g 10281 10/07/1998 1719 * ca 
Uranlum-235, Lc, Solid 0.0200 1.00 pCI/g 10281 10/07/1998 1719 • ca 
Uranium·238, MOA, Solid 0.0100 1.00 pCI/g 10281 10/07/1998 1719 • ca 
Uranlun-238, Lc, Solid 0.0100 1.00 pCi/g 10281 10/07/1998 1719 • ca 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actinium-228, Activity, Solid 2.3 1.00 pCI/g 10293 09/26/1998 0258 •co 
Actinium-228, error+/·, Solid 0.8 1.00 pCI/g 10293 09/2611998 0258 • ca 
Actiniun-228, HOA, Solid 0.2 1.00 pCi/g 10293 09/26/1998 0258 •ca 
Actlnium-228, Lc, Solid 0.1 1.00 pCI/g 10293 09/26/1998 0258 • ca 
Americium-241, Activity, Solid 0.0 1.00 pCI/g 10293 09/26/1998 0258 • ca 
Americium-241, error+/·, Solid 0.2 1.00 pCi/g 10293 09/2611998 0258 • co 
Americium·241, MDA, Solid 0.2 1.00 pCi/g 10293 09/26/1998 0258 • ca 
Americium-241, Lc, Solid 0.2 1,00 pCI/g 10293 09/26/1998 0258 • ca 
cerium-144, Activity, Solid 0.4 1.00 pCi/g 10293 09/26/1998 0258 • ca 
Cerium-144, Error, +/•, Solid 0.5 1.00 pCi/g 10293 09/26/1998 0258 • ca 
Cerium·144, MOA, Solid 0.2 1.00 pCi/g 10293 09/26/1998 0258 • ca 
terium-144, Lc, Solid 0.3 1.00 pCI(g 10293 09/26/1998 0258 • ca 
Cobalt-60, Activity, Solid 0.2 1.00 pCi/g 10293 09/26/1998 0258 • ca 
Cobalt·60, Error, +/·, Solid 0.1 1.00 pCI/g 10293 09/26/1998 0258 * CB 

Cobalt-60, HDA, Solid o.o 1.00 pCi/g 10293 09!26!1996 0258 • ca 
Cobalt-60, Lc, Solid 0.0 1.00 pCi/g 10293 09/26/1998 0258 • ca 
Chromium-51, Activity, Solid 0.3 1.00 pCi/g 10293 09(26/1998 0258 • ca 
Chromium-51, Error, •1-, Solid 1 • 1 1.00 pCi/g 10293 09/26!1998 0258 • ca 
Chromium-51, HDA, Solid 0.4 1.00 pCi/g 10293 09/26/1996 0258 • ca 
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4"' 

' 
Job Number: 982440 

CUSTOMER: Ssndia National laboratory 

customer Sample 10 •. : 042509·001 
laboratory Sample ID: 982440·7 

TEST METHOD PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 Uranium-234, 235, 238 
Uranium-234, Solid 
Uranium 234, error+/·, Solid 
Uranium-235, Activity, Solid 
Uranium 235, error+/·, Solid 
uranium·238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranium·234, ~DA, Solid 
Uranium-234, Lc, Solid 
Uranium-235, HDA, Solid 
Uranium-235, lc, Solid 
Uranium-238, HDA, Solid 
Uronium-238, lc, Solid 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actinium-228, Activity, Solid 
Actinlum·228, error+/·, Solid 
Actinium·228, HOA, Solid 
Actinium-228, Lc, Solid 
Americium·241, Activity, Solid 
Americium·241, error +/•, Solid 
Americium-241, MDA, Solid 
Americium·241, lc, Solid 
Cerium-144, Activity, Solid 
Cerium-144, Error, +/·, Solid 
Cerium-144, HDA, Solid 
Cerium-144, Lc, Solid 
Cobalt·60, Activity, Solid 
Cobait·60, Error, +/·, Solid 
Cobalt·60, MDA, Solid 
Cobalt·60, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
Chromium-51, HDA, Solid 

) ) 

CORE LABORATORIES 

l A B 0 R A T 0 R Y T E S T RESUlTS 
Date: 03/31/1999 

PROJECT: AR/COC·60083S ATTN: Suzl Jensen 

Date sampled ...... : 09/06/1996 Time Sampled .••.•• : 14:10 Sample Matrix ••••• : Soil 
Date Received ...•. : 09/12/1998 Tim~ Received ...•. : II :00 

SAMPLE RESULT 0 FLAGS MOL POL DILUTION UNITS BATCH DATE ANALYZED 

0.640 1.00 pCi/g 10281 10/07/1998 171\1 
0.240 1.00 pCi/g 10281 10/07/1996 1719 
0.00 1.00 pCi/g 10261 10/07/1998 1719 
0.0100 1.00 pCi/g 10281 10/07/1998 1719 
0.890 1.00 pCI/g 10281 10/07/1998 1719 
0.290 1.00 pCI/g 10281 10/07/1998 1719 
0.0100 1.00 pCi/g 10281 10/07/1998 1719 
0.0100 1.00 pCi/g 10281 10/07/1998 1719 
0.0200 1.00 pCi/g 10261 10/07/1996 1719 
0.0200 1.00 pCI/g 10281 10/07/1998 1719 
0.0100 1.00 pCI/g 10281 10/07/1998 1719 
0.0100 1.00 pCI/g 10281 10/07/1998 1719 

1.5 1.00 pCI/g 10293 09/26/1998 0820 
0.4 1.00 pCi/g 10293 09/26/1998 0820 
0.1 1.00 pCI/g 10293 09/26/1998 0820 
o.o 1.00 pCI/g 10293 09/26/1998 0820 
o.o 1.00 pCI/g 10293 09/26/1998 0820 
0.3 1.00 pCI/g 10293 09/26/1998 0820 
0.2 1.00 pCi/g 10293 09/26/1998 0620 
0.5 1.00 pCI/g 10293 09/26/1998 0820 
0.4 1.00 pCi/g 10293 09/26/1998 0820 
0.4 1.00 pCi/g 10293 09/26/1998 0820 
0.4 1.00 pCi/g 10293 09/26(1998 0820 
0.3 1.00 pCi/g 10293 09/26/1998 0820 
0.0 1.00 pCi/g 10293 09/26/1998 0820 
0.0 1.00 pCi/g 10293 09/26/1998 0820 
0.0 1.00 pCi/g 10293 09/26( 1998 0820 
0.0 1.00 pCi/g 10293 09/26/1998 0820 
2.0 1.00 pCilg 10293 09/26(1996 0620 
1.2 1.00 pCI/g 10293 09/26/1998 0820 
0.5 1.00 pCi(g 10293 09(26(1998 0620 
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Job Number: 962440 

CUSTOMER: Sandia National la~oratory 

: 
Customer Sample ID •• : 042510·001 
laboratory Sample 10: 982440·8 

TEST METHOD PARAMETER/TEST OESCRIPTIOH 

' 

CA·GlR·R405 Uranium·2J4, 235, 238 
Uranium·234, Solid 
Uranium 234, error+/·, Solid 
Uranium·235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uranium-238, Activity, solid 
Uraniun 238, error+/·, Solid 
Uranium·234, ~DA, Solid 
Uranium•234, lc, Solid 
Uranium·235, HDA, Solid 
Uranium·235, Lc, Solid 
Uranium-236, HOA, Solid 
Uranium·238, lc, Solid 

I 
Gamma Scan !MfGe gamma) 
Actinfum-228,\Activity, solid 
Actinium-228, error+/·, Solid 
Actinium-228, MOA, Solid 
Actinlum·228,ilc, Solid 

EPA 901.1 

Americfum·241f Activity, Solid 
Americium-241 1 error+!·, Solid 
Amerfclum-2411 MDA, Solid 
Amerlcium-241 Lc, Solid 
cerium-144, A tivity, Solid 
Cerium-144, Error, +/·, Solid 
Cerium-144, ~A, Solid 
Cerium-144, L , Solid 
cobalt-60, Activity, Solid 
Cobalt-60, Erlor, +/·, Solid 
Cobalt-60, MD , Solid 
Cobalt-60, Lei Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
Chromium-51, MDA, Solid 

I 

CORE LABORATORIES 

l A 8 0 R A T 0 R Y T E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC-600835 ATTN: Suzl Jensen 

Date Snmpled .•.... : 09/08/1998 Time Sampled •••••• : 14:05 Sample Matrix .•.•• : Soil 
Date Received ••••• : 09/12/1996 Time Received ••••• : 11:00 

SAMP~E RESULT Q FLAGS MOL PQL DILUTION UNITS BATCH DATE ANALYlED 

1.33 1.00 pCi/g 10281 10/07/1996 1719 
0.380 1.00 pCi/g 10261 10/07/1998 1719 
0.0700 1.00 pCi/g 10281 10/07/1998 1719 
0.0800 1 .oo pCi/g 10281 10/07/1996 1719 
0.670 1.00 pCi/g 10281 10/07/1998 1719 
0.290 1 .oo pCi/g 10261 10/07/1996 1719 
0.0100 1.00 pCi/g 10281 10/07/1998 1719 
0.0100 1.00 pCi/g 10261 10/07/1996 1719 
0.0200 1.00 pCi/g 10281 10/07/1996 1719 
0.0200 1.00 pCi/g 10281 10/07/1998 1719 
0.0100 1.00 pCf/g 10281 10/07/1996 1719 
0.0100 1.00 pCi/g 10281 10{07/1998 1719 

1.3 1.00 pCi/g 10293 09/26/1998 0829 
0.4 1.00 pCi/g 10293 09/26/1998 0829 
0.1 1 .oo pCi/g 10293 09/26/1998 0829 
o.o 1.00 pCi/g 10293 09/26/1998 0829 
0.0 1.00 pCi/g 10293 09{26/1996 0629 
o.o 1.00 pCi/g 10293 09!26/1998 0829 
0.2 1.00 pCi/g 10293 09/26/1996 0629 
0.1 1.00 pCi/g 10293 09/26/1996 0829 
0.4 1.00 pCi/g 10293 09/26/1998 0829 
0.6 1.00 pCi/g 10293 09/26/1996 0829 
0.4 1.00 pCf/g 10293 09/26/1996 0829 
0.3 1.00 pCi/g 10293 09/26/1996 0829 
0.0 1.00 peltg 10293 09/26/1998 0829 
0.0 1.00 pCi/g 10293 09/26/1998 0829 
0.1 1.00 pCf/g 10293 09/26/1996 0629 
o.o 1.00 pCi/g 10293 09/26!1996 0829 
0.3 1.00 pCi/g 10293 09/26/1998 0829 
0.3 1.00 pCi/g 10293 09/26/1998 0829 
0.4 1.00 pCi/g 10293 09/26{1998 0629 
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Job Number: 962440 

CUSTOMER: Sandia National laboratory 

customer Sample 10 •. : 042511·001 
laboratory Sample ID: 982440-10 

TEST METHOD PARAMETER/TEST DESCRIPTION 

CA·GlR·R405 Uranium-234, 235, 238 
Uranium-234, Solid 
Uranium 234, error+/·, Solid 
Uranium-235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uranium-238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranium-234, MDA, Solid 
Uranium-234, lc, Solid 
Uranium-235, MDA, Solid 
Uranium-235, lc, Solid 
Uranium-238, HDA, Solid 
Uranium-238, Lc, Solid 

EPA 901.1 Gamma Scan (NPGe gamma) 
Actinium•228, Activity, Solid 
Actinium-228, error+/·, Solid 
Actlnium-228, MOA, Solid 
Actinium-228, lc, Solid 
Americium-241, Activity, Solid 
Americium-241, error+/·, Solid 
Amerlcium-241, MDA, Solid 
Americium-241, lc, Solid 
Cerium-144, Activity, Solid 
Cerium•t44, Error, +/·, Solid 
Cerium-144, MOA, Solid 
Cerium-144, tc, solid 
Cobalt-60, Activity, Solid 
Cobalt-60, Error, +/·, Solid 
Cobalt-60, MOA, Solid 
Cobolt-60, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
Chromium-51, MOA, Solid 

CORE LABORATORIES 

l A 8 0 R A T 0 R Y T E S T RESUlTS 
Date: 03/31/1999 

PROJECT: AR/COC-600835 ATTN: Suzi Jensen 

Date Sampled .••••. : 09/08/1998 Time Sampled •••.•• : 14:15 Sample Matrix ..... : Soil 
Date Received ..•.. : 09/12/1998 Time Received •.•.. : 11:00 

SAMPLE RESULT Q FLAGS MDL PQL DILUTION UNITS BATCH DATE ANALYZED 

0.830 1 pCi/g 10281 10/07/1998 1719 
0.290 1 pCi/g 10281 10/07/1998 1719 
0.0700 1 pCi/9 10281 10/07/1998 1719 
0.0800 1 pCI/g 10281 10/07/1998 1719 
1.05 1 pCI/g 10l81 10/07;1998 1719 
0.320 1 pCI/g 10281 10/07/1998 1719 
0.0100 1 pCi/g 10281 10/07/1998 1719 
0.0100 1 pCi/g 10281 10/07/1998 1719 
0.0200 1 pCI/g 10281 10/07/1998 1719 
0.0200 1 pCi/g 10281 10/07/1998 1719 
0.0100 1 pCi/g 10281 10/07/1998 1719 
0.0100 1 pCi/g 10281 10/07/1998 1719 

1.6 1 pCi/g 10293 09/26/1998 0931 
0.5 1 pCi/g 10293 09/26/1998 0931 
0.2 1 pCI/g 10293 09/26/1998 0931 
0.1 1 pCI/g 10293 09/26/1998 0931 
0.0 1 pCi/g 10293 09/26/1998 0931 
0.2 1 pCi/g 10293 09/26/1998 0931 
0.1 I pCi/9 10293 09/26/1998 0931 
0.5 1 pCi/g 10293 09/26/1998 0931 
0.2 1 pCi/g 10293 09/26/1998 0931 
0.8 1 pCI/g 10293 09/26/1998 0931 
0.4 1 pCi/g 10293 09/26/1998 0931 
0.4 1 pCf/g 10293 09/26/1998 0931 
0.1 1 pCi/g 10293 09/26/1998 0931 
0.0 1 pCi/g 10293 09/26/1998 0931 
o.o 1 pCI/g 10293 09/26/1996 0931 
0.0 1 pCi/g 10293 09/26/1998 0931 
0.5 1 pCi/g 10293 09/26/1998 0931 
1.6 1 pCI/g 10293 09/26/1998 0931 
0.8 1 pCi/g 10293 09/26/1998 0931 
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LADORA T 0 R Y T E S T RESULTS 
Job Number: 982440 Date: 03/31/1999 

CUSTOMER: Sondin Nationol Laborotory PROJECT: AR/COC-600835 ATTN: suzi Jensen 

Customor Somplc 10 •• : 042512·001 Date Sampled ....•. : 09/08/1998 Time Sampled •..••• : 14:20 Sample Matrix ••••• : Soil 
laboratory Saorple 10:

1 

982440·11 Date Received ..••. : 09/12/1998 Ti~ R@c~iv~d ..... : 11:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q FLAGS MOL PQL DILUTION UNITS BATCH DATE ANALYZED TEC 
------- . ··--

I 

' CA·GLR·R405 Uronlum-234, 235, 238 
Uranium-234, Solid 1.37 1 pCi/g 10281 10/07/1998 1719 • c 
Uranium 234, error+/-, Solid 0.380 1 pCi/g 10261 10/07/1998 1719 • c 
Uranium·235, Activity, Solid D. 110 1 pCi/g 10281 10/07/1998 1719 • c 
Uronium 235, error+/·, Solid 0.100 1 pCI/g 10281 10/07/1998 1719 • c 
uranium-238, Activity, Solid 1.57 1 pCi/g 10281 10/07/1998 1719 • c 
Uranium 238, error+/·, Solid 0.410 1 pCi/g 10281 10/07/1998 1719 • c 
Uranium-234, MDA, Solid 0.0100 1 pCI/g 10281 10/07/1998 1719 . ( 
Urnnium-234, Lc, sol ld 0.0100 1 pCi/g 10281 10/07/1998 1719 . ( 
Uronium-235, MDA, Solid 0.0200 1 pCi/g 10281 10/07/1998 1719 . ' 
Uranium-235, Lc, Solid 0.0200 1 pCI/g 10281 10/07!1998 1719 . ( 
Uranium·238, HDA, Solid 0.0100 1 pei/g 10281 10/07/19911 1719 • c 
Urani un-238, lc, Sol ld 0.0100 1 pCl/g 10281 10/07/1998 1719 • c 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actinium-228, Activity, Solid 2.4 1 pCi/g 10293 09/26/1998 0931 • c 
Actinfum-228, error+/-, Solid 0.5 1 pCi/g 10293 09/26/1998 0931 • c 
Actfnium-228, HOA, Solid 0.1 1 pCI/g 10293 09/26/1998 0931 • c 
Actinium-228, Lc, Solid 0.0 1 pCi/g 10293 09/26/1998 0931 • c 
Americium-241, Activity, Solid 0.2 1 pCi/g 10293 09/26/1998 0931 • c 
Americlum-241, error+/·, Solid 0.2 1 pCI/g 10293 09/26/1998 0931 • c 
Americium-241, HDA, Solid 0.2 1 pCi/g 10293 09/26/1998 0931 • c 
Americlum-241, lc, Solid 0.2 1 pei/g 10293 09/26/1998 0931 • c 
Cerium-144,, Activity, Solid 0.1 1 pCI/g 10293 09/26/1998 0931 • c 
Cerium-144, Error, +/·, Solid 0.2 1 pCi/g 10293 09/26/1998 0931 • c 
Cerlum·144, HOA, Solid 0.2 1 pCi/g 10293 09/26/1998 0931 • c 
Cerium-144, lc, Solid 0.2 1 pCI/g 10293 09/26/1998 0931 • c 
Cobalt-60, Activity, Solid 0.1 1 pCI/g 10293 09/26/1996 0931 • c 
Cobalt·60, Error, +/·, Solid 0.1 1 pCi/g 10293 09/26/1998 0931 • c 
Cobalt·60, HOA, Solid o.o 1 pCi/g 10293 09/26/1996 0931 • c 

Cobalt-60, lc, Solid 0.0 1 pCi/9 10293 09/26/1996 0931 • c 
chromium-51, Activity, Solid 0.4 1 pCi/g 10293 09/26/1998 0931 • c 

Chromium-51, Error, +/·, Solid 0.6 1 pCI/g 10293 09/26/1996 0931 • c 
Chromium-51, MDA, Solid 0.5 1 pCi/g 10293 09/26/1998 0931 • c 
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CORE LABORATORIES 

L A 8 0 R A T 0 R Y T E S T RESULTS 
Job Number: 982440 Oate: 03/31/1999 

r-----------------------------------------~---------------------------------------------------~ 
PROJECT: AR/COC-600835 ATTN: Suzi Jensen CUSTOMER: Sandia National Laboratory 

Customer Sample JD •. : 042513·001 
laboratory Sample ID: 982440·14 

TEST HETHOO PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 Uranium-234, 235, 238 
Uronium-234, Solid 
Uranium 234, error •t·, Solid 
Uranium-235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uranium-238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranium·234, MDA, Solid 
Uranium-234, Lc, Solid 
Uranium·235, MOA, Solid 
Uranium·235, Lc, Solid 
Uranium-236, MDA, Solid 
Uranium·238, Lc, Solid 

EPA 901.1 Gamma Scan CHPGe gamma) 
Actinium·228, Activity, Solid 
Actlnium·226, error •1·, Solid 
Actlnium·228, MOA, solid 
Actinium·228, lc, Solid 
Amerieium-241, Activity, Solid 
Americium-241, error •1·, solid 
Americium·241, MDA, solid 
Americium·241, Lc, Solid 
Cerlum·144, Activity, Solid 
Cerlum-144, Error, +/·, Solid 
Cerium·144, MDA, Solid 
Cerium-144, Lc, Solid 
Cobalt-60, Activity, Solid 
Cobalt·60, Error, +/·, Solid 
Cobalt·60, MDA, Solid 
Cobalt-60, Lc, Solid 
chromium-51, Activity, Solid 
Chromium•51, Error, +/·, Solid 
Chromium·51, HOA, Solid 

Date Sampled ....•• : 09/08/1998 Time Sampled ...•.• : 14:30 Sample Matrix ••••• : Soil 
Date Received .••.• : 09/12/1998 Time Received ••••• : 11:00 

SAMPLE RESULT Q flAGS MDL PaL DILUTION UNITS BATCH DATE ANALYZED TECH 

1.14 1.00 pCi/g 10281 10/07/1998 1719 • ca 
0.360 1.00 pCI/g 10281 10/07/1998 1719 • ca 
0.0800 1.00 pCI/g 10281 10/07/1998 1719 • ca 
0.0800 1.00 pCI/g 10281 10/07/1998 1719 • ca 
0.990 1.00 pCi/g 10281 10/07/1998 1719 • ca 
0.320 1.00 pCI/g 10261 10/07/1998 1719 • ca 
0.0100 1.00 pCi/g 10281 10/07/1998 1719 • ca 
0.0100 1.00 pCi/g 10281 10/07/1998 1719 • ca 
0.0200 1.00 pCi/g 10281 10/07/1998 1719 • ca 
0.0200 1.00 pCI/g 10281 10/07/1998 1719 • ca 
0.0100 1.00 pCI/g 10281 10/07/1998 1719 • ca 
0.0100 1.00 pCi!g 10281 10/07/1998 1719 • ca 

1.9 1.00 pCI/g 10293 09/26/1998 1033 • ca 
0.6 1.00 pCi/g 10293 09/26/1998 1033 • co 
o.z 1.00 pel/g 10293 09/Z6/1996 1033 • ca 
0.1 1.00 pCi/g 10293 09126/1996 1033 • ca 
0.3 1.00 pCi/g 10293 09/26/1998 1033 • ca 
0.2 1.00 pCf!g 10293 09/26/1998 1033 • ca 
0.1 1.00 pCi/g 10293 09/26/1998 1033 • ca 
0.5 1.00 pCi/g 10293 09/26/1998 1033 * ca 
o. 1 1.00 pCi/g 10293 09/26/1998 1033 • ca 
0.2 1.00 pCf/g 10293 09/26/1998 1033 * ca 
0.3 1.00 pCf/g 10293 09/26/1998 1033 • ca 
0.3 1.00 pCI/g 10293 09/26/1998 1033 • ca 
0.5 1.00 pCi/g 10293 09/26/1998 1033 • co 

0.1 1.00 pCi/g 10293 09/Z6/1998 1033 • ca 
0.0 1.00 pCI/g 10293 09/26/1998 1033 • ca 
0.0 1.00 pCi/g 10293 09/26/1998 1033 • ca 
1.8 1.00 pCf/g 10293 09/26/1998 1033 • ca 
1.4 1.00 pei/g 10293 09/26/1998 1033 • co 
0.6 1.00 pCi/g 10293 09/26/1998 1033 • ca 
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Job Number: 982440 

CUSTOMER: Sandia National Laboratory 

Customer Sample lD •• : 042514·001 
Laboratory Sample ID:;982440·15 

TEST METHOD PARAMETER/TEST DESCRIPTION 

I 

CA·GLR·R405 Uraniun-234, 235, 238 
Uraniun-234, Solid 
Uraniun 234, error+/-, Solid 
Uraniun-235, Activity, Solid 
Uraniun 235, error+/·, Solid 
Uraniun-238, Activity, Solid 
Uraniun 238, error+/-, Solid 
Uraniun-234, MDA, Solid 
Uraniun-234, Lc, Solid 
Uraniun-235, MOA, Solid 
Uraniun-235~ Lc, Solid 
Uraniun-2381 MOA, Solid 
Uraniun·238; Lc, Solid 

EPA 901.1 Gamma scan (HPGe gamma) 
Actiniun·228, Activity, Solid 
Actinium·228, error+/·, Solid 
Actiniun·228, MDA, Solid 
Actiniun-228, Lc, Solid 
Americium-241, Activity, Solid 
Americlun·241, error+/·, Solid 
Americlun-241, MOA, Solid 
Americlum-241, Lc, Solid 
Ceriun-144, Activity, Solid 
Cerium-144, Error, +/·, Solid 
Cerium·144, MOA, Solid 
Cerium·144, Lc, Solid 
Cobalt-60, Activity, Solid 
Cobalt-60, Error, +/·, Solid 
Cobalt·60, MOA, Solid 
Cobalt·60, Lc, Solid 
Chromiun-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
Chromiun·51, MDA, Solid 

CORE LABORATORIES 

L A B 0 R A T 0 R Y T E S T RESULTS 
Date: D3/31/1999 

PROJECT: AR/COC-600835 ATTN: Suzl Jensen 

Date Sampled ..•..• : 09/08/1998 Time Sampled •••••. : 14:33 Sample Matrix ••••• : Soil 
Date Received .•••• : 09/12/1998 Time Received ••••. : 11:00 

SAMPLE RESULT Q FLAGS MDL POL DILUTION UNITS BATCH DATE ANALYZED 

0.830 1.00 pCi/g 10281 10/07/1998 1719 
0.270 1.00 pCI/g 10281 10/07/1998 1719 
0.0900 1.00 pCI/g 10281 10/07/1998 1719 
0.0900 1.00 pCi/g 10281 10/07/1998 1719 
0.770 1.00 pCI/g 10281 10/07/1998 1719 
0.260 1.00 pCi/g 10281 10/07!1998 1719 
0.0100 1.00 pCI/g 10281 10/07/1998 1719 
0.0100 1.00 pCitg 10281 10/07/1998 1719 
0.0200 1.00 pCi/g 10281 10/07/1998 1719 
0.0200 1.00 pCi/g 10281 10/07/1998 1719 
0.0100 1.00 pCftg 10281 10/07/1998 1719 
0.0100 1.00 pCitg 10281 10/07/1998 1719 

1.7 1.00 pCi/g 10293 09/26/1998 1033 
0.4 1.00 pCi/g 10293 09/26/1998 1033 
0.1 1.00 pCitg 10293 09/26/1998 1033 
0.0 1.00 pCi/g 10293 09/26/1998 1 033 
0.3 1.00 pCi/g 10293 09/26/1998 1033 
0.4 1.00 pCftg 10293 09/26/1998 1033 
0.4 1.00 pCftg 10293 09/26/1998 1033 
0.3 1.00 pCI/g 10293 09/26/1998 1033 
0.5 1.00 pCI/g 10293 09/26/1998 1033 
0.3 1.00 pCI/g 10293 09/26/1998 1033 
0.2 1.00 pCftg 10293 09/26/1998 1033 
0.2 1.00 pCitg 10293 09/26/1998 1033 
0.1 1.00 pCi/g 10293 09/26/1998 1033 
0.1 1.00 pCi/g 10293 09/26/1998 1033 
o.o 1.00 pCi/g 10293 09/26/1998 1033 
0.0 1.00 pCI/g 10293 09/26/1998 1033 
1 . 1 1.00 pCI/g 10293 09/26!1998 1033 
0.6 1.00 pCI/g 10293 09/26/1998 1033 
0.2 1.00 pCitg 10293 09/26/1998 1033 

Page 44 

I~ ........ ,_ .... ...._._. ,. ••• -.. .. - •·-·••• .. ~ -·• .. •- .... , ..... - -··•••••-· "''"'"""- ...._.,_, "" ... --- ... -- __ .......__.,_ ...................... _...._... ......... ---..... ............................ -

TECH 

* ca 
• ca 
* CB 
• ca 
• ca 
* ca 
• ca 
* ca 
• ca 
• ca 
• ca 
• co 

• ca 
• c • • c • • c 
• c • • c • • c • • c • • c a 
• c • • c • • c • • c • • c a 
• c a 
• c a 
• c a 
• c a 
• c a 



) 

ffiULAB CORE LABORATORIES 

L A B 0 R A T 0 R Y T E S T RESULTS 
Job Hunber: 982440 Date: 03/31/1999 

CUSTOMER: Sandia National laboratory PROJECT: AR/COC-600835 ATTN: SUll Jensen 

Customer Sample 10 •• : 042515·001 Date Somp\ed ....•. : 09/0B/1998 Time Sampled ..•••. : 14:35 Sample Matrix ••••• : Sol\ 
Laboratory Sample 10: 982440-17 Date Received ...•• : 09/12!1998 Time Received ..•.• : 11:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q FlAGS MOL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

CA·GLR·R405 uranh.m-234, 235, 238 
uranhm-234, so\ id 1.03 1 pCf!g 10281 10/07/1998 1719 • ca 
Uraniun 234, error •t·, Solid 0.330 1 pCi/g 10281 10/07/1998 1119 • ca 
Uraniun·235, Activity, solid 0.0100 1 pCi/9 10281 10/0711998 1719 • ca 
Uranium 235, error+/·, Solid 0.0400 1 pCi/g 10281 10/07/1998 1719 • ca 
Uranium-238, Activity, Solid 1.09 I ptl/g 10261 10/07/1998 1719 • ca 
uranium 238, error •t·, Solid 0.330 1 pCi/9 10281 10/07/1998 1719 • ca 
Uranium-234, HOA, Solid 0.0100 1 pCi/g 10281 10/07/1998 1719 • ca 
Uranium-234, Lc, Solid 0,0100 I pCi/g 10281 10/07/1998 1719 • ca 
Uranium-235, MDA, Solid 0.0200 1 pCI/g 10281 10/07/1998 1719 • ca 
uranium-235, lc, Solid 0.0200 1 pCi/9 10281 10/07/1998 1719 • co 
Uraniun-238, HOA, Solid 0.0100 I pCI/g 10281 10/07/1998 1719 • ca 
Uranium-238, lc, Solid 0.0100 1 pCi/9 10281 10/07/1998 1719 • ca 

EPA 901.1 Gamma Scan (HPGe gamma) • Actlnium·2Z8, Activity, Solid 2.1 1 pCI/9 10293 09/26/1996 1140 • ca 
Actinfum-228, error+/·, Solid 0.4 1 pel/9 10293 09/26/1998 1140 • ca 
Actlnlum·228, HDA, Solid 0.1 1 pCI/g 10293 09/26/1996 1140 • ca 
Actlnium·228, Lc, Solid 0.0 1 pef/9 10293 09/26/1998 1140 • ca 
Amerlcium-241, Activity, Solid 0.2 I pCI/g 10293 09/26/1998 1140 • ca 
Amerlcium-241, error •t·, Solid 0,2 1 pCI/9 10293 09/2611998 I 140 • ca 
Amerlclum-241, HDA, Solid 0.1 1 pCi/9 10293 09/26/1998 1140 • co 
Americlum-241, lc, Solid 0.5 1 pCI/9 10293 09/26/1998 1140 • ca 
Cerium-144, Activity, Solid 0.4 1 pCi/g 10293 09/26/1998 1140 •ea 
Cerium-144, Error, +/·, Solid 0.4 1 pCI/9 10293 09/26/1998 1140 • ca 
Cerlum-144, HOA, Solid 0.4 1 pCI/g 10293 09/26/1998 1140 • ca 
Cerium-144, Lc, Solid 0.4 1 pCI/g 10293 09/2611998 1140 • ca 
Cobalt-60, Activity, Solid 0.0 1 pCi/g 10293 09/26/1998 1140 • ca 
Cobalt-60, Error, •1-, Solid 0.0 1 pCi/g 10293 09/26/1998 1140 • ca 
Cobalt-60, HOA, Solid 0.0 1 pCi/g 10293 09/26/1998 1140 • ca 
Cobalt-60, lc, Solid o.o 1 pCI/9 10293 09/26/1998 1140 • ca 
cnromlum-51, Activity, Solid 1.6 1 pCi/g 10293 09/26/1998 1140 • ca 
Chromium-51, Error, +/·, Solid 1.9 1 pCI/9 10293 09/26/1998 1140 • C8 
Chromium-51, HDA, Solid 1.0 1 pCi/9 10293 09/26/1996 1140 • ca 
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Jcb Number: 982440 

CUSTOMER: Sandia Notional lob~ratory 

Customer Sample JD •• : 042516·001 
Laboratory Sample ID: 982440·20 

TEST HETHOO PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 uranium-234, 235, 238 
Uranium-234, Solid 
Uranium 234, error+/·, Solid 
uranlum-235, Activity, Solid 
Uranium 235, error •t·, Solid 
Uranium-238, Activity, Solid 
Uranium 238, error +/·, Solid 
Uranium-234, HDA, Solid 
Uranium-234, Lc, Solid 
Uranium-235, MDA, Solid 
uranium-235, Lc, Solid 
Uranium-238, HOA, Solid 
Uranium-238, Lc, Solid 

EPA 901.1 Gamma scan (HPGe gamma) 
Actinium-228, Activity, Solid 
Actlnium-228, error+/·, Solid 
Actinlum-228, MOA, Solid 
Actinium-228, Lc, Solid 
Americlum-241, Activity, Solid 
Amerlclum·241, error+/·, Solid 
Americlum-241, MDA, Solid 
Americium-241, Lc, Solid 
Cerium-144, Activity, Solid 
C~rium-144, Error, +/·, Solid 
Cerlum-144, MDA, Solid 
Cerlum·144, Lc, Solid 
Cobalt-60, Activity, Solid 
Cobalt·60, Error, +/·, Solid 
Cobalt·60, MDA, Solid 
Cobalt·60, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
Chromium-51, MOA, Solid 

CORE LABORATORIES 

l A 8 0 R A T 0 R Y T E s T R E S U l T S 
Dote: 03/3\f\999 

PROJECT: AR/COC-600835 ATTN: Suzi Jensen 

Dote Sampled ..•••• : 09/08/1998 Time Sampled •••••• : 14:45 Sample MatriK ••.•• : Soil 
Oote Received ••..• : 09/12/1998 Time Received .•••. : 11:00 

SAMPLE RESULT Q FLAGS HDl POl DilUTION UNITS BATCH DATE ANAlYZED 

0.800 1.00 pCI/g 10281 10/07/1998 1719 
0.290 1.00 pti/g 10281 10/07/1998 1719 
0.0100 1.00 ptl/g 10281 10/07/1998 1719 
0.0300 1.00 pCI/g 10281 10/07/1998 1719 
1.00 1.00 pCI/g 10281 10/07/1998 1719 
0.320 1.00 ptl/g 10281 10/07/1990 1719 
0.0100 1.00 pCI/g 10281 10/07/1998 1719 
0.0100 1.00 ptltg 10281 10/07/1998 1719 
0.0200 1.00 pCi/g 10281 10/07/1998 1719 
0.0200 1.00 pCi/g 10281 10/07/1998 1719 
0.0100 1.00 pCI/s 10281 10/07/1998 1719 
0.0100 1.00 pCI/g 10281 10/07/1998 1719 

1.6 1.00 pCi/g 10293 09/26/1998 1140 
0.4 1.00 pCitg 10293 09/26(1998 1140 
0.1 1.00 pCi/g 10293 09/26/1998 1140 
0.0 1.00 pCi/g 10293 09/26/1998 1140 
0.7 1.00 ptlfg 10293 09!26/1998 1140 
0.7 1.00 pCI/g 10293 09/26/1998 1140 
0.3 1.00 pCI/g 10293 09/26/1998 1140 
0.3 1.00 pCI/g 10293 09/26/1998 1140 
o. 1 1.00 pCI/g 10293 09!26/1998 1140 
0.3 1.00 pCI/g 10293 09/26/1998 1140 
0.3 1.00 pCI/g 10~93 09/26/1998 1140 
0.3 1.00 pCI/g 10293 09/26/1998 1140 
0.3 1.00 pCI/g 10293 09/26/1998 1140 
0.1 1.00 pCI/g 10293 09/26!1998 1140 
o.o 1.00 pCi/g 10293 09/26/1996 1140 
0.0 1.00 pCI/g 10293 09/26/1998 1140 
0.3 1.00 pCi/g 10293 09/26!1998 1140 
0.2 1.00 pCI/g 10293 09/26/1998 1140 
0.2 1.00 ptl/g 10293 09/26/1998 1140 

----~ 
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Job Number: 982440 

CUSTOMER: sandia National Laboratory 

customer Sample 10 •• : 042517-001 
Laboratory Sample ID: 982440-21 

TEST METHOD PARAMETER/TEST DESCRIPTION 

CA-GLR·R405 Uranium·234, 235, 238 
uranlum-234, Solid 
Uranium 234, error+/-, Solid 
Uranlum·235, Activity, Solid 
Uranium 235, error •t-, Solid 
Uranium·238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranlum-234, HDA, Solid 
Uranium·234, Lc, Solid 
uranium-235, MDA, Solid 
Uranium·23S, Lc, Solid 
Uranlum·238, HDA, Solid 
Uranlum-238, lc, Solid 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actinium·228, Activity, Solid 
Actfofum-228, error+/·, Solid 
Actinium-228, HOA, Solid 
Actfnium-228, Lc, Solid 
Americium-241, Activity, Solid 
Americlum-241, error+/·, Solid 
Amerlctum·241, HOA, Solid 
Americfum-241, lc, Solid 
Cerium·144, Activity, solid 
Cerfum·144, Error, +/·, Solid 
Cerium-144, HDA, Solid 
Cerium-144, lc, Solid 
Cobalt-60, Activity, Solid 
Cobalt-60, Error, +/·, Solid 
Cobalt•60, HDA, Solid 
Cobalt-60, Lc, solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
Chromium-51, HDA, Solid 

) ) 

CORE LABORATORIES 

L A 8 0 R A T 0 R Y T E S T RESULTS 
Date: 03!31/1999 

PROJECT: AR/COC-600835 ATTN: suzl Jensen 

Date Sampled ••.•.. : 09/08/1998 Time Sampled •••••• : 14:50 Sample Matrix ••••• : Soil 
Date Received .•.•• : 09/12!1998 Time Received ••.•. : 11:00 

SAMPLE RESULT 0 FLAGS MDL PQL DILUTION UNITS BATCH DATE ANALYlED 

0.850 1.00 pCi/g 10281 10/07/1998 1719 
0.300 1.00 pCI/g 10281 10/07/1998 1719 
0.110 1.00 pCI/g 10281 10/07/1998 1719 
0.100 1.00 pCi/9 10281 10/07/1998 1719 
0.850 1.00 pCi/g 10281 10/07/1998 1719 
0.290 1.00 pCifg 10281 10/07/1998 1719 
0.0100 1.00 pCi/g 10281 10/07/1998 1719 
0.0100 1.00 pCifg 10281 10/07/1998 1719 
0.0200 1.00 pCf/9 10281 10/07/1998 1719 
0.0200 1.00 pCI/g 10281 10/07/1998 1719 
0.0100 1.00 pCI/g 10281 10/07/1998 1719 
0.0100 1.00 pCitg 10281 10/07/1998 1719 

1.2 1.00 pCI/g 10293 09/26/1998 1249 
0.3 1.00 pCI/g 10293 09/Z6/1998 1249 
0.1 I .00 pCI/g 10293 09/26/1998 1249 
o.o 1.00 pCI/g 10293 09/26/1998 1249 
0.1 1.00 pCifg 10293 09/26/1998 1249 
0.2 1.00 pCI/g 10293 09/26/1998 1249 
o. 1 1.00 pCI/g 10293 09/Z6/1998 1249 
0.5 1.00 pCI/g 10293 09/26/1998 1249 
0.2 1.00 pCifg 10293 09/26/1998 1249 
0.4 1.00 pCI/g 10293 09/26/1998 1249 
0.3 1.00 pCI/g 10293 09/26/1998 1249 
0.4 1.00 pCi/g 10293 09/26/1998 1249 
0.2 1.00 pCi/g 10293 09/26/1998 1249 
0.1 1.00 pCi/g 10293 09/26/1998 1249 
0.0 1.00 pCI/g 10293 09/26/1998 1249 
0.0 1.00 pCi/g 10293 09/26/1998 1249 
0.7 1.00 pCi/g 10293 09/26!1998 1249 
0,7 1.00 pCi/g 10293 09/26/1998 1249 
0.5 1.00 pCI/g 10293 09/26/1998 1249 
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Job Number: 982440 

' CUSTOMER: Sandia National Laboratory 

Customer Sample ID •• : 042518·001 
laboratory Sample ID: .982440·22 

TEST HETHOO PARAMETER/TEST DESCRIPTION 

CA·GLR-R405 Uranium-234, 235, 238 
uranium-234, Solid 
Uranium 234, error+/·, Solid 
Uranium-235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uranium-238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranium-234, HDA, Solid 
uranium-234, lc, Solid 
Uranium-235, MDA, Solid 
Uranium-235, lc, Solid 
Uranium-238, HOA, Solid 
Uranium-238, lc, solid 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actinium-228, Activity, Solid 
Actinium-228, error+/·, Solid 
Actinium-228, MDA, Solid 
Actinium-228, lc, Solid 
Americium-241, Activity, Solid 
Americium-241, error+/·, Solid 
Americium-241, HOA, Solid 
Americium-241, lc, Solid 
Cerium-144, Activity, Solid 
cerium-144, Error, +/·, Solid 
Cerium-144, HOA, Solid 
Cerium-144, lc, Solid 
Cobalt-60, Activity, Solid 
cobalt-60, Error, +/·, Solid 
Cobalt-60, HDA, Solid 
Cobalt-60, lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
Chromium-51, HDA, Solid 

CORE LABORATORIES 

l A B 0 R A T 0 R Y T E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC-600835 ATTN: SUl I Jensen 

Date Sampled .•••.. : 09/09/1998 Time Sampled •.•••• : 10:00 Sample Matrix ••.•• : Soil 
Date Received .•••. : 09/12/1998 Time Received ••••• : 11:00 

SAMPLE RESULT Q FlAGS MDL PQL DILUTION UNITS BATCH DATE ANALY2ED 

0.780 1.00 pCI/g 10281 10/07/1998 1719 
0.280 1.00 pCI/g 10281 10/0711998 1719 
0.0600 1.00 pCI/g 10281 10/07/1998 1719 
0.0700 1.00 pCI/g 10281 10/07/1998 1719 
0.630 1.00 pCI/g 10281 10/07/1998 1719 
0.240 1.00 pCi/g 10281 10/07/1998 1719 
0.0100 1.00 pCI/g 10281 10/07/1998 1719 
0.0100 1.00 pCI/g 10281 10/07/1998 1719 
0.0200 1.00 pCI/g 10281 10/07/1998 1719 
0.0200 1.00 pti/g 10281 10/07/1998 1719 
0.0100 1.00 pCI/g 10281 10/07/1998 1719 
0.0100 1.00 pCi/g 10281 10/07/1998 1719 

1.3 1.00 pCI/g 10293 09/26/1998 1249 
0.4 1.00 pCI/g 10293 09/26/1998 1249 
0.1 1.00 pCI/g 10293 09/26/1998 1249 
0.0 1.00 pCI/g 10293 09!26/1998 1249 
0.7 1.00 pCi/g 10293 09/26!1998 1249 
0.6 1.00 pCI/g 10293 09/26/1998 1249 
0.4 1.00 pCI/g 10293 09!26/1998 1249 
0.4 1.00 pCI/g 10293 09/26/1998 1249 
0.4 1.00 pCI/g 10293 09/26/1998 1249 
0.3 1.00 pCi/g 10293 09/26!1998 1249 
0.2 1.00 pCI/g 10293 09/26/1998 1249 
0.2 1.00 pCi/g 10293 09/26/1998 1249 
0.1 1.00 pCI/g 10293 09/26/1998 1249 
0.1 1.00 pCI/g 10293 09/26/1998 1249 
0.0 1.00 pCI/g 10293 09/26/1998 1249 
o.o 1.00 pCI/g 10293 09!26/1998 1249 
0.6 1.00 pCi/g 10293 09/26/1998 1249 
0.6 1.00 pCI/g . 10293 09/26/1998 1249 
0.4 1.00 pCi/g 10293 09/26/1998 1249 
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Job Number: 982440 

CUSTOMER: Sandi a Nat ionall laboratory 

Customer Sample 10 •. ': 042519·001 
laboratory Sample ID: 982440·25 

TEST METHOD PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 Uranium-234, 235, 238 
Uranium·234, Solid 
Uranium 234, error+/·, Solid 
Uranium-235, Activity, Solid 
Uranium 235, error +/~, Solid 
Uranium·Z38, Activity, Solid 
Uranium 238, error+/·, Solid 
uranium·234, HDA, Solid 
Uronium·234, Lc, Solid 
Uranium·Z35, MDA, Solid 
Uranium·235, Lc, Solid 
Uranium·Z38, HDA, Solid 
Uranfum·Z38, Lc, Solid 

EPA 901.1 Gamma Sc~n (HPGe gamma) 
Actinium·228, Activity, Solid 
Actinlum·228, error+/·, Solid 
Actlnium·228, MOA, Solid 
Actinium·228, lc, Solid 
Americium·241, Activity, Solid 
Amerielum·241, error •!·, Solid 
Americium·241, HDA, Solid 
Americium·241, lc, Solid 
Cerium·144, Activity, Solid 
Cerium·144, Error, •1·, Solid 
Cerium·144, HDA, Solid 
Cerium·144, Lc, Solid 
Cobolt·60, Activity, Solid 
Cobalt·60, Error, +f·, Solid 
Cobalt·60, HOA, Solid 
Cobalt·60, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
Chromium-51, MOA, Solid 

) 

CORE LABORATORIES 

l A 0 0 R A T 0 R Y T E S T RESULTS 
Date: D3/3T/1999 

PROJECT: AR/COC·600835 ATTN: Suzl Jensen 

Date Sampled ...•.. : 09/09/1998 Time Sampled •••••. : 10:15 Sample Matrix ..•.. : Soil 
Date Received ..•.. : 09/12/1998 Time Received •.••• : 11:00 

SAMPLE RESULT a FLAGS MDL POL DILUTION UNITS BATCH DATE ANALYZED 

0.670 1.00 pCi/9 10281 10/07/1998 1719 
0.240 1.00 pCi/9 10281 10/07{1998 1719 
0.0500 1.00 pCi/g 10281 10/07/1998 1719 
0.0600 1.00 pCI/g 10281 10/07/1998 1719 
0.680 1.00 pCi/g 10281 10/07/1998 1719 
0.240 1.00 pCifg 10281 10/07/1998 1719 
0.0100 1.00 pCI/g 10281 10{07{1998 1719 
0.0100 1.00 pCi/9 10281 10/07/1998 1719 
0.0200 1.00 pCI/g 10281 10/07/1998 1719 
0.0200 1.00 pCi/g 10281 10/07/1998 1719 
0.0100 1.00 pCi/g 10281 10/07/1998 1719 
0.0100 1.00 pCi/9 10281 I0/07/1998 1719 

0.7 1.00 pCI/g 10293 09/26/1998 1359 
0.3 1.00 pCi/9 10293 09/26/1998 1359 
0.1 1.00 pCf/g 10293 09/26/1998 1359 
0.0 1,00 pCI/9 10293 09/26/1998 1359 
0.4 1.00 pCi/9 10293 09/26/1998 1359 
0.5 1.00 pCI/g 10293 09/26{1998 1359 
0.4 1.00 pCi/9 10293 09/26/1998 1359 
0.3 1.00 pel/g 10293 09/26{1998 1359 
0.3 1.00 pCI/g 10293 09/26/1998 1359 
0.5 1.00 pCI/g 10293 09/26/1998 1359 
0.4 1.00 pCi/g 10293 09/26/1998 1359 
0.3 1.00 pCi/9 10293 09/26/1998 1359 
o.o 1.00 pCf/9 10293 09/26/1998 1359 
0.0 1.00 pCI/g 10293 09/26{1998 1359 
0.1 1.00 pCi/9 10293 09/26/1998 1359 
0.0 1.00 pCi/9 10293 09/26/1998 1359 
1. 7 1,00 pCI/g 10293 09/26{1998 1359 
0.5 1.00 pCI/g 10293 09/26/1998 1359 
0.1 1.00 pCI/9 10293 09/26/1998 1359 
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Job Number: 982440 

CUSTOMER: Sandia National' Laboratory 

Customer Sample ID •• : 042520·001 
Laboratory Sample ID: 982440·27 

TEST METHOD PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 uranium-234, 235, 238 
Uranium-234, Solid 
Uranium 234, error +/·, Solid 
uranium-235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uranium-238, Activity, Solid 
uranium 238, error+/·, Solid 
Uranium-234, MOA, Solid 
Uranium-234, Lc, Solid 
Uranium-235, MOA, Solid 
Uranium-235, Lc, Solid 
Uranium·2~8, MOA, Solid 
uranium-2~8, Lc, Solid 

I 
EPA 901.1 Gamma Searl (HPGe gamma) 

Actinium-228, Activity, Solid 
Actinium-228, error+/·, Solid 
Actinium-228, HOA, Solid 
Actinium-228, Lc, Solid 
Americium"241, Activity, Solid 
Americium-241, error+/·, Solid 
Americium-'241, HOA, Solid 
Americium-:241, Lc, Solid 
Cerium-14/i, Activity, Solid 
Cerium-14~, Error, +/·, Solid 
Cerium·144, MOA, Solid 
Cerium·144, Lc, Solid 
Cobalt-60,: Activity, Solid 
Cobal t-60,1 Error, +/·, Solid 
Cobal t·60,! MOA, Solid 
Cobal t·60,, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
Chromlum-5

1

1, MOA, Solid 

CORE LABORATORIES 

L A 8 0 R A T 0 R Y T E S T R E S U L T S 
Date: 03/31/1999 

PROJECT: AR/COC-600835 ATTN: Suzi Jensen 

Date Sampled .•.•.• : 09/09/1998 Time Sampled •••••• : 10:20 Sample Matrix ••••• : Soil 
Date Received •.•.• : 09/12/1998 Time Received ••••• : 11:00 

SAMPLE RESULT Q FLAGS MDL PQL DILUTION UNITS BATCH DATE ANALYZED 

0.960 1 pei/g 10279 10/0711998 1458 
0.310 1 pCi/g 10279 10/07/1998 1458 
0.140 1 pei/g 10279 10/07/1998 1458 
0.110 1 pCi/g 10279 10/07 !1998 1458 
0.870 1 pei/g 10279 10/07/1998 1458 
0.290 1 pei/g 10279 10/07!1998 1458 
0.0100 1 pei/g 10279 10{07!1998 1458 
0.0100 1 pei/g 10279 10/07/1998 1458 
0.0100 1 pei/g 10279 10/07/1998 1458 
0.0100 1 pCi/g 10279 10/07/1998 1458 
0.0200 1 pCi/g 10279 10/07/1998 1458 
0.0300 1 pei/g 10279 10/07/1998 1458 

2.3 1 pCf!g 10306 09/26/1998 1504 
0.7 1 pCf/g 10306 09/26!1998 1504 
0.2 1 pCf/g 10306 09/26!1998 1504 
0.1 1 pei/g 10306 09/26/1998 1504 
0.2 1 pCi/g 10306 09/26/1998 1504 
0.2 1 pCi/g 10306 09/26!1998 1504 
0.1 1 pei/g 10306 09/26/1998 1504 
0.4 1 pCi/g 10306 09126/1998 1504 
0.3 1 pCi/g 10306 09/26/1998 1504 
0.6 1 pCf!g 10306 09/26/1998 1504 
0.4 1 pCf/g 10306 09/26/1998 1504 
0.4 1 pCf/g 10306 09126!1998 1504 
0.0 1 pCi/g 10306 09/26/1998 1504 
0.0 1 pCi/g 10306 0912611998 1504 
0.0 1 pCi/g 10306 09/2611998 1504 
0.0 1 pCf/g 10306 09/2611998 1504 
0.9 1 pCI/g 10306 09/2611998 1504 
0.8 1 pCf/g 10306 09/26/1998 1504 
0.5 1 pel/g 10306 09{2611998 1504 

---
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Job Number: 982440 

CUSTOMER: Snndio National laboratory 

Customer Sample 10 •• : 042521·001 
laboratory Sample ID: 982440·30 

TEST METHOD PARAMETER/TEST DESCRIPTION 

CA·GlR·R405 Uranium·234, 235, 238 
uranium-234, Solid 
Uranium 234, error+/·, Solid 
UraniLn-235, Activity, Solid 
Uranium 235, error+/-, Solid 
Uranium-238, Activity, Solid 
Uranium 238, error+/-, Solid 
Uranium-234, HDA, Solid 
Uranium-234, lc, Sol ld 
Urani um-235, MDA, Solid 
Uranium•235, lc, Solid 
Uranium·Z38, MDA, Solid 
Uranium·2J8, le, Solid 

EPA 901. 1 Gamma Scan CHPGe gamma) 
Actinlum·228, Activity, Solid 
Actlnium·Z28, error+/·, Solid 
Actinfum·226, HDA, Solid 
Actinium·228, lc, Solid 
Americium·Z41, Activity, Solid 
Amerlclum-241, error+/·, Solid 
Americium·241, HOA, solid 
Americlum-241, lc, Solid 
Cerium-144, Activity, Solid 
Cerium·144, Error, +/·, Solid 
Cerium·144, MDA, Solid 
Cerium-144, lc, Solid 
Cobalt-60, Activity, Solid 
Cobalt·60, Error, +/·, Solid 
Cobalt·60, HOA, Solid 
Cobalt·60, lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
Chromium-51, HDA, Solid 

) 

CORE LABORATORIES 

L A B 0 R A T 0 R Y T E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC-600835 ATTN: Suzl Jensen 

Date sampled,,,,,,: 09/09/1998 Time Sampled •••.•• : 10:22 Sample Hotrix .•.•• : Soil 
Date Received ..•.• : 09/12/1998 Time Received •..•• : 11:00 

SAMPLE RESULT Q FLAGS MOl POl DILUTION UNITS BATCH DATE ANALYZED 

0.720 1.00 pCI/g 10279 10/07/1998 1456 
0.260 1.00 pCI/g 10279 10/07/1998 1458 
0.0500 1.00 pCI/g 10279 10/07/1998 1458 
0.0700 1.00 pCI/g 10279 10/07/1998 1458 
0.800 1.00 pCI/g 10279 10/07/1998 1458 
0.270 1.00 pCi/g 10279 10/07/1998 1458 
0.0100 1.00 pCI/g 10279 10!07/1998 1458 
0.0100 1.00 pCi/9 10279 10/07/1998 1458 
0.0100 1.00 pCi!g 10279 10/07/1998 14511 
0.0100 1.00 pCI/g 10279 10/07!1998 1458 
0.0200 1.00 pCi/g 10279 10/07/1998 1458 
0.0200 1.00 pCI/g 10279 10/07!1998 1456 

1.8 1.00 pCi/g 10306 09/26!1998 1501 
0.5 1.00 pCf/g 10306 09/26/1998 1501 
0.1 1.00 pCI/g 10306 09/26!1998 1501 
0.0 1.00 pCI/g 10306 09/26/1998 1501 
0.4 1.00 pC(/g 10306 09/26/1998 1501 
0.4 1.00 pCI/g 10306 09/26!1998 1501 
0.3 1.00 pCI/g 10306 09/26/1998 1501 
0.2 1.00 pCi/g 10306 09/26/1998 1501 
1.1 1.00 pCI/g 10306 09/26/1998 1501 
0.5 1.00 pCI/g 10306 09/26/1998 \501 
0.2 1.00 pCf/g 10306 09/26/1998 1501 
0.2 1.00 pCi/g 10306 09/26/1998 1501 
0.2 1.00 pCf/g 10306 09/26/1998 1501 
0.1 1.00 pCI/g 10306 09/26/1998 1501 
0.0 1.00 pCI/g 10306 09/26/1998 1501 
0.0 1.00 pCI/g 10306 09/26/1998 1501 
1.4 1.00 pCf/g 10306 09/26/1998 1501 
0.7 1.00 pCi/g 10306 09/26/1998 1501 
0.4 1.00 pCi/g 10306 09/26!1998 1501 
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Job Number: 982440 

CUSTOMER: sandia National Laboratory 

Customer Saq>le ID •• :! 042522·001 
Laboratory Saq>le ID:I982440-32 

' 

TEST METHOD P~RAMETER/TEST DESCRIPTION 

: 
CA·GLR·R405 uranlum-234·, 235, 238 

Uranium·234, Solid 
uranium 234, error+/·, Solid 
uranium·235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uranium-238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranium·234, HDA, Solid 
Uranium·234, Lc, Solid 
Uranium·235•, HOA, Solid 
Uranium·235,, Lc, Solid 
Uranhn·238, HDA, Solid 
Uranium·238, Lc, Solid 

; 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actfnium·228, Activity, Solid 
Actfnfum·228, error+/·, Solid 
Actinium·228, HOA, Solid 
Actfnium-228, Lc, Solid 
Americlum·241, Activity, Solid 
Amerlclum-241, error+/·, Solid 
Americium-241, MDA, Solid 
Americium-241, Lc, Solid 
Cerlun-144, Activity, Solid 
Cerium-144,' Error, +/·, Solid 
Cerlum-144, MOA, Solid 
Cerlum-144, lc, Solid 
Cobalt·60, Activity, Solid 
Cobalt-60, Error, +/·, Solid 
Cobalt·60, MDA, Solid 
Cobalt-60, Lc, Solid 
Chromium-51, Activity, Solid 
Chromlum·51, Error, +/·, Solid 
Chromium-51, HOA, Solid 

CORE LABORATORIES 

L A B 0 R A T 0 R Y T E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC-600835 ATTN: Suzi Jensen 

Date Sampled •••••• : 09/09/1998 Time Saq>led •••••• : 11:00 Saq>le Matrix •••.• : Soil 
DBte Received ••••• : 09/12/1998 Time Received ••••• : 11:00 

SAMPLE RESULT Q FLAGS MOL POL DILUTION UNITS BATCH DATE ANALYZED 

0.820 1 pCi/g 10279 10/07/1998 1458 
0.280 1 pCi/g 10279 ID/07/1998 1458 
0.0300 1 pCi/g 10279 10/07/1998 1458 
0.0500 1 pCf/g 10279 10/07/1998 1458 
0.700 1 pCf/g 10279 10/07/1998 1458 
0.240 1 pCi/g 10279 10/07/1998 1458 
0.0100 I pCI/g 10279 10/07/1998 1458 
0.0100 1 pCf/g 10279 10/07/1998 1458 
0.0100 1 pCf/g 10279 10/07/1998 1458 
0.0100 1 pCf/g 10279 10/07/1998 1458 
0.0200 1 pCi/g 10279 10/07/1998 1458 
0.0200 1 pCf/g 10279 10/07/1998 1458 

1.2 1 pCf/g 10306 09/26/1998 1939 
0,6 1 pCf/g 10306 09/26/1998 1939 
0.2 1 pCI/g 10306 09/26/1998 1939 
0.1 1 pCi/g 10306 09/26/1998 1939 
0.2 1 pCi/g 10306 09/26!1998 1939 
0.2 1 pCI/g 10306 09/26!1998 1939 
0.1 1 pCI/g 10306 09/2.6/1998 1939 
0.5 1 pCi/g 10306 09/26/1998 1939 
0.8 1 pCI/g 10306 09/26/1998 1939 
0.5 1 pCI/g 10306 09/26/1998 1939 
0.2 1 pCI/g 10306 09/26/1998 1939 
0.3 1 pCI/g \0306 09/26/1998 1939 
0.1 1 pCI/g 10306 09/26/1998 1939 
0.1 1 pCi/g 10306 09/26/1998 1939 
0.0 1 pCi/g 10306 09/26/1998 1939 
0.0 1 pCI/g 10306 09/2611998 1939 
1.3 1 pCi/g 10306 09/26/1998 1939 
0.9 1 pCf/g 10306 09/26/1998 1939 
0.4 1 pCI/g 10306 09/26/1998 1939 
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Job Number: 982440 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 •• : 042523·001 
laboratory Sample 10: 962440-35 

TEST METHOD PARAMETER/TEST DESCRIPTION 

CA·GLR-R405 Uranium-234, 235, 236 
Uranium·234, Solid 
Uranium 234, error+/·, Solid 
Uranium-235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uranlum-238, Activity, Solid 
uranium 236, error+/·, Solid 
Uranium-234, HOA, Solid 
uranium-234, Lc, Solid 
Uranium·235, HOA, Solid 
Uranium·235, Lc, Solid 
uranium·236, HOA, Solid 
Uranium·238, Lc, Solid 

EPA 901. 1 Gamma Scan CHPGe gamma) 
Actinium·Z28, Activity, solid 
Actinium-228, error+/·, Solid 
Actinium-228, HOA, Solid 
Actinium-228, Lc, Solid 
Americium·241, Activity, Solid 
Americium-241, error+/·, Solid 
Americium-241, HDA, Solid 
Americium-241, lc, Solid 
Cerium·144, Activity, Solid 
Cerium-144, Error, +/·, Solid 
Cerfum·144, HOA, Solid 
Cerium-144, lc, Solid 
Cobalt-60, Activity, Solid 
Cobalt-60, Error, +/·, Solid 
Cobalt-60, HDA, Solid 
cobalt-60, Lc, Solid 
chromium·51, Activity, Solid 
Chromium-51, Error, •!·, Solid 
Chromium-51, HDA, Solid 

CORE LABORATORIES 

L A 8 0 R A T 0 R Y T E s T ~ESULTS 
Date: 03/31/1999 

PROJECT: AR/COC•600835 ATTN: Suzi Jensen 

Oate Sampled •••.•• : 09/09/1996 Time sampled •.•••• : 11:05 Sample Matrix ..••• : Soil 
Date Received .•..• : 09/12/1996 Time Received •.••• : 11:00 

SAMPLE RESULT Q FLAGS MOL PCL DILUTION UNITS BATCH DATE ANALYZED 

0.570 1.00 pCI/g 10279 10/07/1998 1458 
0.250 1.00 pCI/g 10279 10/07/1996 1458 
0.100 1.00 pCi/g 10279 10/07/1998 1458 
0.0900 1.00 pCl/g 10279 10/07/1998 1458 
0.950 1 .oo pCi/g 10279 10/07/1996 1456 
0.310 1.00 pCf/g 10279 10/07/1998 1458 
0.0100 1.00 pCI/g 10279 10/07/1998 1458 
0.0100 1 .GO pCi/g 10279 10/07/1998 1458 
0.0100 1.00 pCi/g 10279 10/07/1998 1458 
0.01()0 1.00 pCI/g 10279 10/G7/1998 1458 
0.0200 1.00 pCi/g 10279 10/07/1998 1458 
0.0300 1.00 pCI/g 10279 10{07/1998 1458 

1.1 1.00 pCi/g 10306 09/26/1998 1940 
0.5 1.00 pCI/g 10306 09/26/1998 1940 
0.2 1.00 pCI/g 10306 09/Z6/1998 1940 
0.1 1.00 pCI/g 10306 09/26/1998 1940 
0.1 1.00 pCi/g 10306 09/26/1998 1940 
0.4 1.00 pCi/g 10306 09/26/1998 1940 
0.4 1.00 pCI/g 10306 09/26/1998 1940 
0.3 1.00 pCi/g 10306 09/26/1998 1940 
0.0 1.00 pCi/g 10306 09/26/1998 1940 
0.1 1.00 pCi/g 10306 09/26/1998 1940 
0.2 1.00 pCI/g 10306 09/26/1998 1940 
0.2 1.00 pCI/g 10306 09/26/1998 1940 
0.3 1.00 pCI/g 10306 09/26/1998 1940 
o. 1 1.00 pCl/g 10306 09/Z6/1998 1940 
0.0 1.00 pCI/g 10306 09/Z6/1996 1940 
0.0 1.00 pCI/g 10306 09/26/1998 1940 
1.8 1.00 pCI/g 10306 09/Z6/1998 1940 
1.2 1.00 pCI/g 10306 09/26/1996 1940 
0.5 1.00 pCi/g 10306 09/26/1996 1940 
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Job Nunber: 982440 

CUSTOMER: sandia National Laboratory 

Customer Sample ID •• : d4Z524·001 
Laboratory Sample iD: ~82440·37 

TEST METHOO PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 Uranium·234, 235, 238 
uranium-234, solid 
Uranium 234, error •!·. Solid 
Uranium-235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uranium-238, Activity, Solid 
Uranium 238, error +J~, Solid 
Uranium·234, HDA, Solid 
Uranium·2l4, Lc, Solid 
Uranium-235, HOA, Solid 
Uranlum-235, Lc, Solid 
Uranium-238, HOA, Solid 
Uranium-238, Lc, Solid 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actinium·228, Activity, Solid 
Aetlnium·228, error+/·, Solid 
Actinium·228, HOA, solid 
Actinium-228, Lc, Solid 
Americium-241, Activity, Solid 
Amerlclum-241, error +1·, Solid 
Americium-241, MOA, Solid 
Americium-241, Lc, Solid 
Cerium·144, Activity, Solid 
Cerium-144, Error, +/·, Solid 
Cerium-144, HOA, Solid 
Cerium-144, Lc, Solid 
Cobalt-60, Activity, Solid 
Cobalt-60, Error, +/·, Solid 
Cobalt-60, HOA, Solid 
Cobalt-60, lc, Solid 
Chromi~51, Activity, Solid 
Chromlum·51, Error, +/·, solid 
Chromium·51, HOA, Solid 

CORE LABORATORIES 

l A B a R A T 0 R Y T E S T RESUlTS 
Date: 03/31/1999 

PROJECT: AR/COC-600835 

Date Sompled ••.••. : 09/09/1998 Time Sampled •••••• : 11:15 
Date Received ..••. : 09/12/1998 Time Received .•.•• : 11:00 

SAMPLE RESULT Q FLAGS MDL PQL DILUTION 

1.64 1 
0.440 1 
0.0400 1 
0.0700 1 
2.38 1 
0.560 1 
0.0100 1 
0.0100 1 
0.0100 1 
0.0100 1 
0.0200 1 
0.0300 1 

1.5 1 
0.5 1 
0.2 1 
0.1 1 
0.1 1 
0.3 1 
0.1 1 
0.6 1 
0.5 , 
0.4 1 
0.3 1 
0,4 I 
0.1 1 
0.0 1 
0.0 1 
0.0 1 
0.8 1 
0.5 I 
0.3 1 
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ATTN: Suzi Jensen 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALTZED 

pCi/g 10279 10/07/1998 1458 
pCi/g 10279 10/07/1998 1458 
pCI/g 10279 10/07/1998 1458 
pCi/g 10279 10/07/1998 1458 
pCI/g 10279 10/07/1998 1458 
pCifg 10279 10/07/l998 1458 
pCI/g 10279 10/07/1998 1458 
pCI/g 10279 10/07/1998 1458 
pCi/g 10279 10/07/1998 1458 
pCi/g 10279 10/07/1998 1458 
pCi/g 10279 10/07/1998 1458 
pCf/g 10279 10/07/1998 1458 

pCi/g 10306 09/26/1998 2047 
pCI/g 10306 09/26!1998 2047 
pCi/g 10306 09/2611998 2047 
pCI/g 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCi/g 10306 09/26/1998 2047 
pCi/g 10306 09/26/1998 2047 
pCi/g 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCi/g 10306 09/26/1998 204 7 
pCi/g 10306 09/26/1998 2047 
pCi/g 10306 09/26/1998 2047 
pCifg 10306 09(2611998 2047 
pCi/g 10306 09/26/1998 2047 
pCifg 10306 09/26/1998 2047 
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CORE LABORATORIES 

l A B 0 R A T 0 R Y T E S T R E S U l T s 
Job Number: 982440 Date: 03/31/1999 

CUSTOMER: Sandia National Jaboratory PROJECT: AR/COC·600835 ATTN: Suzi Jensen 

r-------------~--------------~----------------------------------------------------------

' customer Sample ID .• : 042525·001 
laboratory Sample 10: .982440·40 

TEST METHOD PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 Uranium·234, 235, 238 
Uranium·234, Solid 
uranium 234; error +f·, Solid 
Uranium·235, Activity, Solid 
Uranium 235_, error +/·, Solid 
Uranium·238, Activity, Solid 
Uranium 238, error •!·, Solid 
Uranium·234, MDA, solid 
Uranium·234, Lc, Solid 
Uranlum·235, MOA, Solid 
Uranium·235, lc, Solid 
Uranium·238, HDA, Solid 
Uranium·238, lc, Solid 

EPA 901.1 Gamma Scan (HPGe gamma) 
Aetinium·228, Activity, Solid 
Actlnium·228, error+/·, solid 
Actinium·228, MDA, Solid 
Actinfum·228, le, solid 
Americium·241, Activity, Solid 
Amerlclum·241, error+/·, Solid 
Amerlclum·241, HDA, Solid 
Americium·241, lc, Solid 
Cerium·144, Activity, Solid 
Cerium·144, Error, +/·, Solid 
Cerium·144, MDA, Solid 
Cerlum·144, Lc, Solid 
Cobalt·60, Activity, Solid 
Cobalt·60, Error, +/·, Solid 
Cobalt·60, HDA, Solid 
Cobalt·60, Lc, Solid 
Chromium·51, Activity, Solid 
Chromium-51, Error, +f·, Solid 
Chromium·51, MDA, Solid 

Date Snmpled .•.•.• : 09/D9/1998 Time Sampled ..••.. : 11:20 
Date Received ....• : 09/12/1998 Time Received •.... : 11:00 

SAMPLE RESULT 0 FLAGS MDL POL DILUTION 

1.19 1.00 
0.370 1.00 
0.0900 1.00 
0.100 1.00 
2.47 1.00 
0.580 1.00 
0.0100 1.00 
0.0100 1.00 
0.0100 1.00 
0.0100 1.00 
0.0300 1.00 
0.0300 1.00 

1.3 1.00 
0.4 1.00 
0.1 1.00 
0.0 1.00 
1.0 1.00 
0.6 1.00 
0.3 1.00 
0.2 1.00 
0.4 1.00 
0.5 1.00 
0.4 1.00 
0.3 1.00 
0.2 1.00 
0.1 1.00 
0.0 1.00 
0.0 1.00 
1.5 1.00 
0.7 1.00 
0.3 1.00 
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Sample Matrix .•.•• : Soil 

UNITS BATCH DATE ANALYZED 

pCi/g 10279 10/07/1998 1458 
pCf/g 10279 10!07/1998 1458 
pCI/9 10279 10/07/1998 1458 
pCf/9 10279 10/07/1998 1458 
pCI/g 10279 10/07/1998 1458 
pti/g 10279 10/07/1998 1458 
pCI/g 10279 10/07/1998 1458 
pCI!g 10279 10/07/1998 1458 
pCf/g 10279 10/07/1998 1458 
pCI/g 10279 10/07/1998 1458 
pCI/g 10279 10/07/1998 1458 
pCi/g 10279 10/07/1998 1458 

pCI/g 10306 09!26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCI/9 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCf/g 10306 09/26/1998 2047 
pCI/9 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCf/g 10306 09/26/1998 2047 
pCf/g 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCf!g 10306 09/26/1998 204 7 
pCf/9 10306 09/26/1998 2047 
pCi/g 10306 09/26/1998 2047 
pCi/9 10306 09/26/1998 2047 
pCi/g 10306 09/26!1996 2047 
pCf!g 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCi/g 10306 09/26/1998 2047 
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Sf 2001·COG (IO 97) 

Internal Lall 
Balch No 

Dept No./Mait Stop: 6133/MS 1147 ,,_., 

Ptojcci!Task Manager: 228A/John-Cepland 

Project Name: 228A 

Record Center Code: 1309/228AIDA T 

Logbook Rei. No.: ER-014 

042508-001 

Original 

Tech Area 

Room 

ER Sample ID or 
Sample location Detail 

T JAOU-228A-GR-133-S 

To Accompany Samples, 
Laboralory Copy (White) 

c;r- ;3g ~a- ;5o 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

SARIWR No. 

1'1 Copy To Accompany Samples, 
Retum to SMO (I:Jiue) 

2"• Copy SMO Suspense Copy 
(Yellow) 

Page 1 ol :: 

ARICOC·!._ __ 60_0_8_3_5 _ 

LAO USf: 

Parameter & Method Requested 

~~- -·----- ··- -· 

3"
1 

Copy Field Copy (f'tnk) 



Sr 2001·COC {10·97) ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) 
AR/COC-

Tech Area ,...: 0 c:"- z c.s ~ 
ER Sample ID or 

!:.c iii DalerTime Preser- "' en-
~~ "'" Sample Location Detail "'"' 0:: Collected Type Volume vative 0 w !Ill'-rn 

0 228A soli none G SA 
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ANALYSIS REQUl::::;T AND CHAIN OF CUSTODY (Continuation) 

AR/COC-

) 

PageJ of~ 
600835 

,~-,---~----=----------------, 
Project Name: 228A ProrectrTask 228A/John Coplanrl Case No.: 7.77~ "o~ I 

Location I 
lluildiny ~ 

Sample No -
Fraction 

Tech Area NA 
-----1 

Room NA 
ER Sample IU or 

Sample Location Detail 

"'.J c"-
C.E 
.5:5 
"'o "'"' "'o 

0 

0 

0 

-. 
ci 
z 
.'!) 
u; Daleffime 
oc Collected UJ 

228A 9/ru98 1105 
228A 9/9198 1115 
228A 

B~'"'' .,.,.;e LOV [available atj)NJ__Q}_ .I 
Conlainer lAn USE 

.!!!>< 

~~~ ns Preser~ "' Parameter & Method 'IA<i '---;:;;--Em 0.8_ Sampl c\1:;i; lype Volume vative E,., 
"'~'- • IJl ID 

soli G_ 16oz 4C G SA RCRA m~•ao»t o ""'I U 

soil G 16oz none 

soil 4C G SA RCRA meraosto oral u; HE; svoc 9/9/98 1115 _G_ 16oz 
0 228A 

91~81115 
soil G_ 4oz 4C 

.o 228A 9/9198 1120 soli G 16oz none 

G SA gamma spec; lso U I 
~~m-~tTIMW-~~~~--~-lrt-uwlt~~~-~~~~~~14c---t~:s::~h:~;:~·sras--pec;:--rsou------~~ 

0 228A 9/9/98 1120 soli G 16oz 4G G SA RCRA NICI31SII otal U ·~w•, 

:;;:~:;~ 
~--------ll-------------1--l---l------~f---l----l'··,.---l----~--r---~----------~~ 

~~;; iV 

.. LAB USE 

I''' 
•·· .i• ,':- · ;·":;•.:";·.- .. · -' .,-,•·::·.. • _,:· ·.·.· .. ,. ': ,,,,,.,c,·:': 

·, •,' ' .. . • . . . __ : . '~~ _·. ' .:. : ;,;. ! . "'": : " 
Original To """v'"f'""Y '" 1•• Copy To A, ., Samples. 2"" Copy SMO Suspense Copy 3"' Copy rield Copy (l'ink) 

Laboratory Copy (While) Relurn lo SMO (Blue) (Yellow) 



) r-------, 

Job Number: 982440 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •• : 042508·001 
Laboratory Sample ID: 982440·1 

TEST METHOD 

CA·GLR·R405 

EPA 901.1 

PARAMETER/TEST DESCRIPTION 

uranium·Z34, 235, 238 
Uranium·234, Solid 
Uranium 234, error+/·, Solid 
Uranium·235, Activity, Solid 
Uranium 235, error +/·, Solid 
Uranium·238, Activity, Solid 
Uranium 238, ,rror +/·, Solid 
Uranium·234, "DA, Solid 
Uranium·234, Lc, Solid 
Uranium·235, MnA, Solid 
Uranium·235, ~c, Solid 
Uranium·238, ~A, Solid 
Uranium·238, rc, Solid 

Gamma scan <HrG• gamma> 
Actinium·228, Activity, Solid 
Actlnlum·228, error+/·, Solid 
Actinium·228, ~A, Solid 
Actlnium-228,1 lc, Solid 
Americium·241 1 Activity, Solid 
Americium·241' error +/•, Solid 
Americlum·241t MDA, solid 
Americlum·241; Lc, Solid 
cerium·144, Activity, Solid 
Cerlum·144, Etror, +/•, Solid 
Cerium·144, ~A, Solid 
Cerium·144, Lt, Solid 
Cobalt·60, ActiVIty, Solid 
Cobalt•60, Ertor, +/·, Solid 
Cobalt·60, ~A, Solid 
Cobalt·60, Lc, Solid 
Chromium·51, Activity, Solid 
Chromium·51, Error, +/·, Solid 
Chromlum·51, ~A, Solid 

I 

CORE LABORATORIES 

l A B 0 R A 1 0 R Y T E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC·600835 

Date Sampled •....• : 09/08/1998 Time sampled .•..•. : 14:00 
Date Received ..... ; 09/12/1998 Time Received ••••• : 11:00 

ATTN: Suzf Jensen 

Somple Matrix •.••• : Soil 

I 
SAMPLE RESULT Q FLAGS MDL DILUTION UNITS BATCH DATE ANALYZED TECH I 

0.830 
0.300 
0.0600 
0.0800 
0.900 
0.300 
0.0100 
0.0100 
0.0200 
0.0200 
0.0100 
0.0100 

2.4 
1.2 
0.2 
0.3 
0.0 
0.1 
0.0 
0.4 
0.3 
0.6 
0.2 
0.5 
0.5 
0.2 
0.0 
0.1 
0.1 
0.5 
0.3 

Page 4 

pCI/g 
pCI/9 
pCi/g 
pCI/g 
pCI/g 
pCI/g 
pCI/g 
pCl/g 
pCI/g 
pCI/g 
pCI/g 
pCI/g 

pCI/g 
pel/g 
pCI/g 
pCI/g 
pCI/g 
pCi/9 
pCI/g 
pCI/g 
pCI/g 
pCI/g 
pCI/g 
pCI/g 
pCi/g 
pCI/g 
pCI/g 
pCI!g 
pCI/g 
pCI/g 
pCi/g 

... -~-J ....... --~ •. ~' ' •• ~__.. ................. ·-~-· ••••. ~. ·'. 

10281 
10281 
10281 
10281 
10281 
10281 
10281 
10281 
10281 
10281 
10281 
10281 

10293 
1()293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 

10/07/1998 1719 •co 
10/07/1998 1719 * ca 
10/07/1998 1719 • ca 
10/07/1998 1719 • ca 
10/07!1998 1719 • ca 
10/07/1998 1719 • ca 
10/07/1998 1719 • ca 
10/07/1998 1719 • ca 
1()/07/1998 1719 * ca 
10/07/1998 1719 * ca 
10/0711998 1719 * ca 
10/07/1998 1719 * ca 

09/Z6/1998 0258 * ca 
09/26/1998 0258 • ca 
09/26/1998 0258 * ca 
09/26/1998 0258 • ca 
09/Z6/1998 0258 • ca 
09126/1998 0258 • ca 
09/26/1998 0258 • ca 
09/26/1998 0258 * ca 
09/26/1998 0258 • ca 
09/26/1998 0258 • ca 
09/26/1998 0258 • ca 
09/26/1998 0258 • ca 
09/26/1998 0258 • ca 
09/26/1998 0258 • ca 
09/26/1998 0258 • ca 
09/26/1998 0258 • ca 
09/26/1998 0258 * ca 
09/26/1998 0258 * ca 
09/26/1998 0258 • ca 



Job Number: 982440 

CUSTOMER: Sandia National Laboratory 
. 

Customer Sample ID .• : 042508-001 
Laboratory Sample ID: 982440-1 

I 

TEST HETHOO PARAMETER/TEST DESCRIPTION 

chromium-51, (c, Solid 
cesium-134, Activity, Solid 
Cesium-134, Error, +/·, Solid 
Cesium-134, MDA, Solid 
Cesio.rn-134, Lc, Solid 
Cesium-137, Activity, Solid 
Cesium·137, Error, +/·, Solid 
Cesium·137, MDA, Solid 
cesium-137, Lc, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, +/·, Solid 
lron·59, MDA,ISolid 
Iron-59, lc, folid 
Potassium·40,[Activity, Solid 
Potassium·40, error+/·, Solid 
Potassio.rn-40,: MDA, Solid 
Potassium·40, 'Lc, Solid 
lead·212, Activity, Solid 
Lead-212, error+/·, Solid 
Lead·212, MOAt Solid 
lead·212, Lc, Solid 
lead-214, Activity, Solid 
lead·214, error+/·, Solid 
Lead-214, MDA; Solid 
lead-214, Lc,,solid 
Radium·226, Activity, Solid 
Radium·226, Error, +f·, Solid 
Radio.rn-226, HDA, Solid 
Radium-226, Lc, Solid 
Radium·228, Activity, Solid 
Radium-228, Error, +/·, Solid 
Radium·228, MDA, Solid 
Radium·228, lc, Solid 
Ruthenio.rn·103, Activity, Solid 
Ruthenium·103, Error, +/·, Solid 

CORE LABORATORIES 

L A B 0 R A T 0 R Y T E S T RESULTS 
oate: 03/31/1999 

PROJECT: AR/COC-600835 

Date San~led .•.... : 09/06/1998 Time Sampled •.•••• : 14:00 
Date Received •.•.. : 09/12/1998 Time Received ••••• : 11:00 

SAMPLE RESULT Q FLAGS MOL POL DILUTION 

0.3 
0.0 
0. I 
0.0 
0.2 
0.4 
0.3 
0.1 
0.3 
0.6 
0.2 
0.0 
0.0 

41.3 
4.7 
0.5 
0.1 
1.5 
0.2 
0.1 
0.4 
2.4 
0.5 
0.1 
0.4 
3.2 
1.0 
0.2 
0.4 
2.4 
1.2 
0.2 
0.3 
0.0 
0.0 

Page 5 

ATTN: Suzl Jensen 

Sample Matrix ...•. : Soil 

UNITS BATCH DATE ANALYZED 

pClfg 10293 09126!1998 0258 
pCi/g 10293 09/26/1998 0258 
pCI/g 10293 09/26!1998 0258 
pCi/g 10293 09/26/1998 0258 
pCi/g 10293 09/26/1998 0258 
pCi/g 10293 09/26/1998 0258 
pCi/g 10293 09/26/1998 0258 
pCi/g 10293 09/26/1998 0258 
pei/g 10293 09126/1998 0258 
pCltg 10293 09126/1998 0258 
pCI/g 10293 09/26/1998 0258 
pCI/g 10293 09/26/1998 0258 
pCi/g 10293 09/26/1998 0258 
pCI/g 10293 09/2611998 0258 
pCI/g 10293 09/26/1998 0258 
pCI/9 10293 09/26/1998 02511 
pCI/g 10293 09/26!1998 0258 
pCI/g 10293 09/26/1998 0258 
pCltg 10293 0912611998 02511 
pCI/g 10293 09/26/1998 0258 
pCI/g 10293 09/26/1998 0258 
pel/g 10293 09/26/1998 0258 
pCI/g 10293 09/26/1998 0258 
pCI/g 10293 09/26/1998 0258 
pCI/g 10293 09/26/1998 0258 
pCltg 10293 09/26/1998 0258 
pCI/g 10293 09/26/1998 0258 
pCI!g 10293 09/26/1998 0258 
pCI/g 10293 09/26!1998 0258 
pCI/g 10293 09/26/1998 0258 
pCI/g 10293 09/26/1996 0258 
pCI/g 10293 09/26/1998 0258 
pCltg 10293 09/26/1998 0258 
pCltg 10293 09/26/1998 0258 
pCI/g 10293 09/26/1996 0256 

·••' -··• ... ~ . .., ••~·~·-..t•·-~·• -·• ,.... ...... aool .... •--·-• .. ~--~-"'- ,.,_;, ... ,..,.... .. .,...._.., ____ I.•J.a.~lo-, ..J .. , .•. ~•-••-.1 

TECH 

• ca 
• ca 
• ca 
*ca 
* ea 
* ca 
• ca 
* ca 
• ca 
• ca 
• ca 
• ca 
•u 
* ca 
* ca 
* ca 
* ca 
* ca 
* ca 
• ca 
• ca 
* ca 
• ea 
• ca 
• ca 
* ca 
* ca 
• ca 
* ca 
• ea 
• ca 
• ca 
* ca 
* ca 
• ca 



) 

Job Number: 982440 

CUSTOMER: Sandia National la~ratory 

Customer Sample ID •. : 042508·001 
Laboratory Sample ID: 98,2440·1 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Ruthenium•103, HDA, Solid 
Ruthenium-103, Lc, Solid 
Ruthenium-106, Activity, Solid 
Ruthenium·106, Error, +{·, Solid 
Ruthenium-106, HOA, Solid 
Ruthenium-106, LC, Solid 
Thorium-231, Activity, Solid 
Thorium-231, error+/·, Solid 
Thorium·231, MOA, Solid 
ThoriUJJ·2J1, Lc, Solid 
Thorium-232, Solid 
Thorium·232, Error+/·, Solid 
Thorium-232, HDA, Solid 
Thorlum-232, Lc, Solid 
Uranium-235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uronium·235, HOA, Solid 
Uranium-235, Lc, Solid 
Uranium·238, A~tivity, Solid 
uranium 238, error+/·, Solid 
Uranium-238, MDA, Solid 
Uranium·238, lc, Solid 
Zirconium·95, Activity, Solid 
Zirconium-95, Error, +/·, Solid 
Zirconium·95, MOA, Solid 
Zirconium-95, Lc, Solid 

) 

CORE LABORATORIES 

L A B 0 R A T 0 R Y T E S T R E S U L T S 
Date: 03/31/1999 

PROJECT: AR/COC-600835 ATTN: Suzi Jensen 

Date San1pled ...... : 09/08/1998 Time Sampled ...... : 14:00 Sample Matrix ••••• : soli 
Date Received ..... : 09/12/1998 Time Received •.•.. : 11:00 

SAMPLE RESULT Q FLAGS MOL PQL DILUTION UNITS BATCH DATE AHALYlEO 

o.o pCi/g 10293 09/26/1998 0258 
0.2 pCi/g 10293 09/26/1998 0258 
2.9 pCI/g 10293 09126/1998 0258 
\.6 ptl/g 10293 09/26/1998 0258 
0.7 pCI/g 10293 09/26/1998 0258 
0.2 pCi/g 10293 09/26/1998 0258 
1.4 pCI/g 10293 09/26/1998 0258 
0.7 pCi/g 10293 09!26/1998 0258 
0.4 pti/g 10293 09/26/1998 0258 
0.6 pCI!g 10293 09/26/1998 0258 

17.4 pCi/g 10293 09/26/1998 0258 
44.3 ptf/g 10293 09/26/1998 0258 
15.7 pCI/g 10293 09/26/1998 0258 
0.7 pCi/g 10293 09/26/1998 0258 
0.8 pCi/g 10293 09/26/1998 0258 
0.3 pel/g 10293 09/2611998 0258 
0.1 pCi/g 10293 09/26/1998 0258 
0.6 pCi/g 10293 09/26/1998 0258 
8.0 pCi/g 10293 09/26/1998 0258 
4.6 pCi/g 10293 09/26!1998 0258 
1.0 pCi/g 10293 09/26/1998 0258 
0.9 ptf/g 10293 09/26/1998 0258 
0.4 pCi/g 10293 09/26/1998 0258 
0.4 pCf/g 10293 09/26/1998 0258 
o. 1 pCI/g 10293 09/26!1998 0258 
0.3 pCi/g 10293 09/26/1998 0258 

Page 6 

n....,..., ........ ~ .................. _'-" .................................................. ~- .......... - ................. _.. t~~_..._ .............................. ~-c-Ubor~ Cat• 

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

TECH 

• ca 
• ca 
• ca 
• ca 
* CB 
• ca 
• ca 
• ca 
• ca 
*co 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ea 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 



CORE 

L A 0 0 R A T 0 R Y T E S T RESULTS 
Job Number: 982440 Date: 03/31/1999 

--·-·'-•'• 

cusTOMER: Sandia National Laboratory PROJECT: AR/COC-600635 

Customer Sample 10 •. : 042526·001 
Laboratory Sample 10: 982440·4 

TEST METHOD PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 Uranium·234, 235, 238 
Uranium·234, Solid 
Uranium 234, error+/-, Solid 
Uranium·235, Activity, Solid 
Uranium 235, error +f-, Solid 
Uranium-238, Activity, Solid 
Uranium 238, error +/·, Solid 
Uranlum-234, MOA, Solid 
Uranium-234, Lc, Solid 
Uranium-235, MDA, Solid 
Uranium·235, Lc, Solid 
Uranlum-238, MDA, Solid 
Uranlum·236, Le, Solid 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actlnium-228, Activity, Solid 
Actinlum·2211, error+/·, Solid 
Actinium-228, MDA, Solid 
Actinium·228, Lc, Solid 
Americium·241, Activity, Solid 
Americium•241, error+{-, Solid 
Americlum·241, MDA, Solid 
Americium·241, Lc, Solid 
Cerium·144, Activity, Solid 
cerium-144, Error, +/-, solid 
Cerlum-144, HOA, Solid 
Cerium-144, lc, Solid 
Cobal t·60 1 Activity, Solid 
Cobalt·60, Error, +/·, Solid 
Cobalt·60, HOA, Solid 
Cobalt·60, Lc, Solid 
chromium-51, Activity, Solid 
Chromium·51, Error, +/·, Solid 
Chromium-51, HOA, Solid 

Date Sampled •..•.• : 
Date Received .•••• : 

SAMPLE RESULT Q FLAGS 

0.820 
0.270 
0.0500 
0.0600 
0.840 
0.270 
0.0100 
0,0100 
0.0200 
0.0200 
0.0100 
0.0100 

2.3 
0.8 
0.2 
0.1 
0.0 
0.2 
0.2 
0.2 
0.4 
0.5 
0.2 
0.3 
0.2 
0.1 
0.0 
o.o 
0.3 
1.1 
0.4 
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·-· --· ····-·- .. ---_.. ......... -----·· ..... ....._ ·---~ ..... ~ ...... 

09/08/1998 Time Sampled •••.•. : 14:00 
09/12/1998 Time Received •••.• : 11:00 

MDL PQL DILUTION 

1.00 
1,00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1 .oo 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

LABORATORIES 

ATTN: suzf Jensen 

Sample Hatrfx ••••• : Sofl 

UNITS BATCH DATE ANALYlED TEcH 

pCI/g 10281 10/07/1998 1719 * ca 
pCI/g 10281 10/07/1998 1719 • ca 
pCi/g 10281 10/07/1998 1719 * ca 
pCI/g 10281 10/07/1998 1719 *eo 
pCI/g 10281 10/07/1998 1719 • ca 
pCI/g 10281 10!07!1996 1719 * Cit 
pCI/g 10281 10/07/1998 1719 • ca 
pCI/g 10281 10/07/1998 1719 • ca 
pCI/g 10281 10/07/1998 1119 * ca 
pCi/g 10281 10/0711998 1719 * ca 
pCI/g 10281 10/07/1998 1719 •ca 
pCI/g 10281 10/07/1998 1719 •ea 

pCI/g 10293 09/26/1998 0258 • ca 
pCI/g 10293 09/26/1998 0258 • ca 
pCI/g 10293 09/26/1998 0258 • ea 
pCI/g 10293 09/26/1998 0258 * !:& 
pCi/g 10293 09/26/1998 0258 * ca 
pCI/g 10293 09/26/1998 0258 * ea 
pCI/g 10293 09!26!1998 0258 • ca 
pCI/g 10293 09/26/1996 0258 • ca 
pCf/g 10293 09/26/1996 0258 * ca 
pCI!g 10293 09/26/1998 0258 • <a 
pCi/g 10293 09/26/1996 0258 • ca 
pCI/g 10293 09!26{1998 0256 tt CB 

pCi/g 10293 09/26/1996 0258 • ca 
pCI/g 10293 09/26/1996 0258 * !:::8 

pCi/g 10293 09/26/1998 0258 • ca 
pel/g 10293 09/26/1998 0258 • ca 
pei/g 10293 09/26/1998 02511 • ca 
pCi/g 10293 09/26/1996 0258 • ca 
pCi/g 10293 09/26/1998 0258 • ta 

-~~- -

..-



) 

Job Number: 982440 

CUSTOMER: Sandia National Laboratory 

Customer Sample ID .. : 042526·001 
Laboratory Sample 10: 982440-4 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Chromium·51, Lc, Solid 
Cesium·134, Activity, Solid 
Cesium-134, Error, +/·, Solid 
Cesium-134, MDA, Solid 
Cesium-134, Lc, Solid 
Cesium-137, Activity, Solid 
Cesium·137, Error, +/·, Solid 
Cesium-137, HOA, Solid 
Cesium-137, Lc, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, +/-, Solid 
Iron-59, HOA, Solid 
Iron-59, lc, Solid 
Potasslum-40, Activity, Solid 
Potasslum·40, error+/·, Solid 
Potassium-40, MDA, Solid 
Potassium-40, Lc, Solid 
Leod-212, Activity, Solid 
Lead-212, error+/·, Solid 
lead·212, HDA, Solid 
Lead-212, lc, Solid 
Lead-214, Activity, solid 
Lead·214, error+/·, Solid 
lead-214, HOA, Solid 
Lead-214, Lc, Solid 
Radium·226, Activity, Solid 
Radium-226, Error, •1·, Solid 
Radlum-226, HOA, Solid 
Radlum-226, Lc, Solid 
Radium·228, Activity, Solid 
Radium-228, Error, •t·, Solid 
Radium·228, MDA, Solid 
Radium-228, Lc, Solid 
Ruthenium•\03, Activity, Solid 
Ruthenium•103, Error, +/·, Solid 

) 

CORE 

L A B 0 R A T 0 R ¥ T E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC-600835 

Date Sampled .•..•. : 09/08/1998 Time Sampled ....•• : 14:00 
Date Received ..... : 09!12/1998 Time Received ••••. : 11:00 

SAMPLE RESULT Q FLAGS MDL PQL DILUTION 

0.3 1.00 
0.1 1.00 
0.1 1.00 
0.1 1.00 
0.2 1.00 
0.3 1.00 
0.2 1.00 
0.0 1.00 
0.1 1.00 
1.0 1.00 
0.3 1 .oo 
o.o 1.00 
0.0 1.00 

45.7 1.00 
5.7 1.00 
0.3 1.00 
0.0 1.00 
1.8 1.00 
0.2 1.00 
o. 1 1.00 
0.3 1.00 
2.3 1.00 
0.4 1.00 
0.1 1.00 
0.2 1.00 
1.9 1.00 
0.5 1.00 
0.1 1.00 
0.2 1.00 
2.3 1 .oo 
0.8 1.00 
0.2 1.00 
0.1 1.00 
0.2 1.00 
0.1 1.00 
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) 

LABORATORIES 

ATTN: Suzi Jensen 

Sample Matrix •.••. : Soil 

UNITS BATCH DATE ANALVZEP 

pCI/g 10293 09/26!1998 0258 
pCi/g 10293 09/26/1998 0258 
pCI/g 10293 09/26/1998 0258 
pCI/g 10293 09/26/1998 0258 
pCI/g 10293 09/26/1998 0258 
pCi/g 10293 09/26/1998 0258 
pCI/g 10293 09/26/1998 0258 
pcltg 10293 09/26/1998 0258 
pCI/g 10293 09/26/1998 0258 
pCI/g 10293 09/26/1998 0258 
pcl/g 10293 09/26/1998 0258 
pCI/g 10293 09/26/1998 0258 
pCI/g 10293 09/26/1998 0258 
pCI/g 10293 09/2611998 0258 
pCI/g 10293 09/26/1998 0258 
pCI/g 10293 09/26/1998 0258 
pCI/g 10293 119/2611998 0258 
pCl/9 10293 09/26/1998 0258 
pCi/g 10293 09/26/1998 0258 
pcl/g 10293 09/26/1998 0258 
pCI/g 10293 09/26/1998 0258 
pCI/g 10293 09/26/1998 0258 
pcl/g 10293 09/26/1998 0258 
pCI/g 10293 09/26/1998 0258 
pcl/g 10293 09/26/1998 0258 
pCI/g 10293 09/26/1998 0258 
pCI/g 10293 09/26/1998 0258 
pcl/g 10293 09/26/1998 0258 
pCI/g 10293 09/26/1998 0258 
pCi/g 10293 09/26/1998 0258 
pci/g 10293 09/26/1998 0258 
pCI/g 10293 09/26/1998 0258 
pCi/g 10293 09/26/1998 0258 
pCi/g 10293 09/26/1998 0258 
pCi/g 10293 09/26/1998 0258 

Tne~ ....... -~ ..... ......,.,~~~ .. ~ _..._..,._.m-n.llariii..W~~"' hchrll fDr.t~oM•~W....,..,....,_HI~hN .,....._. The .... ~• ..... •••....,,._,. ,..._,~_,CM,. I.M::oo<MoriH Co-• 

w.....,_._.... __ _..., ........... ..., ... _ .... .._, • ......,. ..... .,......, ...... ......._ ................................................................................ ......,_ ...... __ .. Mr ....... 
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Job Number: 982440 

CUSTOMER: Sandia National Laboratory 

Customer Sample ID •• : 042526·001 
Laboratory Sample ID: 982440·4 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Ruthenium·103, HOA, Solid 
Ruthenium-103, Lc, Solid 
Ruthenium-106, Activity, solid 
Ruthenium-106, Error, +/·, Solid 
Ruthenium-106, HDA, Solid 
Ruthenium-106, Lc, Solid 
Thorium-231, Activity, Solid 
Thorium-231, error+/·, Solid 
Thorium·231, HDA, Solid 
Thorium-231, Lc, Solid 
Thorium-232, Solid 
Thorium-232, Error+/·, Solid 
Thorium-232, HDA, Solid 
Thorium-232, Lc, Solid 
Uranium-235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uranium-235, HDA, Solid 
Uranium-235, Lc, Solid 
Uranium-238, Activity, Solid 
Uranium 238, error +/·, Solid 
Uranium-238, HOA, Solid 
Uranium-238, Lc, Solid 
Zirconium-95, Activity, Solid 
Zirconium-95, Error, +/·, Solid 
Zirconium-95, HDA, Solid 
Zirconium-95, Lc, Solid 

CORE LABORATORIES 

L A B 0 R A T 0 R Y T E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC-600835 ATTN: Suzi Jensen 

Date Sampled .•.••. : 09/08/1998 Time Sampled •.•••• : 14:00 Sample Matrix ••••• : Soil 
Date Received ••••• : 09/12/1998 Time Received ••••. : 11:00 

SAMPLE RESULT Q FLAGS MDL PQL DILUTION UNITS BATCH DATE ANALYZED 

0.0 1.00 pCI/g 10293 09/26/1998 0258 
0.1 1.00 pCI/g 10293 09/26/1998 0258 
o.o 1.00 pCI/g 10293 09/26/1998 0258 
0.0 1.00 pCi/g 10293 09/26/1998 0258 
0.2 1.00 pCI/g 10293 09/26/1998 0258 
0.0 1.00 pCi/g 10293 09/26/1998 0258 
1.4 1.00 pCI/g 10293 09/26/1998 0258 
2.0 1.00 pCI/g 10293 09/26/1998 0258 
0.8 1.00 pCI/g 10293 09/26/1998 0258 
0.5 1.00 pCI/g 10293 09/26/1998 0258 

16.8 1.00 pei/g 10293 09/26/1998 0258 
46.5 1.00 pCI/g 10293 09/26/1998 0258 
33.2 1.00 pCI/g 10293 09/26/1998 0258 

0.2 1.00 pCI/g 10293 09/26/1998 0258 
0.2 1.00 pCI/g 10293 09/26/1998 0258 
0.3 1.00 pCI/g 10293 09/26/1998 0258 
0.1 1.00 pCi/g 10293 09/26/1998 0258 
0.6 1.00 pCi/g 10293 09/26/1998 0258 
5.4 1.00 pef/g 10293 09/26/1998 0258 
6.0 1.00 pCI/g 10293 09/26/1998 0258 
2.6 1.00 pei/g 10293 09/26/1998 0258 
0.5 1.00 pCI/g 10293 09/26/1998 0258 
0.7 1.00 pCI/g 10293 09/26/1998 0258 
0.2 1.00 pCI/g 10293 09/26/1998 0258 
0.0 1.00 pCI/g 10293 09/26/1998 0258 
0.0 1.00 pCi/g 10293 09/26/1998 0258 

~------_j _____________ __j_ ____ ___L__I_ 
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) 

Job Number: 982440 

CUST~ER: Sandia National laboratory 

Customer Sample JD •. : 042509·001 
laboratory Sample 10: 982440·7 

TEST METHOD PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 Uranium-234, 235, 238 
Uranium·234, Solid 
Uranium 234, error+/-, Solid 
Uranium-235, Activity, Solid 
Uranium 235, error+{·, solid 
Uranium·238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranium-234, MDA, Solid 
Uranium·234, lc, Solid 
Uranium·Z35, HOA, Solid 
Uranium·235, Lc, Solid 
Uranium·238, MDA, Solid 
Uranium·238, lc, Solid 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actinium·228, Activity, Solid 
Actinium·228, error +/•, Solid 
Actinium·228, MDA, Solid 
Actinium·228, lc, Solid 
Americium·241, Activity, Solid 
Americium-241, error •t·, Solid 
Amoricium-241, MOA, Solid 
Americium·241, Lc, Solid 
Cerium·144, Activity, Solid 
Cerium·144, Error, +/·, Solid 
Cerium·144, MOA, Solid 
Cerium·l44, Lc, Solid 
Cobalt·60, Activity, Solid 
Cobalt·60, Error, +/·, Solid 
Cobalt·60, HOA, Solid 
Cobalt-60, lc, Solid 
Chromium-51, Activity, Solid 
Chromium·51, Error, +/·, Solid 
Chromium·51, HDA, Solid 

CORE LABORATORIES 

l A 8 0 R A T 0 R Y T E S T RESUlTS 
Date: 03/31/1999 

PROJECT: AR/COC·b00835 ATTN: SU%1 Jensen 

Date Sampled ...... ; 09{08/1998 Time Sampled .•.••. : 14:10 Sample Matrix ••••. : Soil 
Date Received ..••. : 09/12/1998 lime Received .•••• : 11:00 

SAMPLE RESULT Q FLAGS MOL PQL DILUTION UNITS BATCH DATE ANALVZEO 

0.640 1.00 pCI/g 10281 10/07{1998 1719 
0.240 1.00 pCi/g 10281 10/07{1998 1719 
0.00 1.00 pCI/g 10281 10{07!1996 1719 
0.0100 I .Do pCi/g 10281 10/07/1998 1719 
0.890 1.00 pCI/9 10281 10/07/1998 1719 
0.290 1.00 pCi/9 10281 10/07{1998 1719 
0.0100 1.00 pCI/g 10281 10/07{1998 1719 
0.0100 1.00 pCI/g 10281 10/07 {1998 1719 
0.0200 1.00 pCi/g 10281 10/07/1998 1719 
0.0200 1.00 pCi/g 10281 10/07{1998 1719 
0.0100 1.00 pCi/9 10281 10/07/1998 1719 
0.0100 1.00 pCf/g 10281 10/07/1998 1719 

1.5 1.00 pCI/9 10293 09/26/1998 0820 
0.4 1.00 pCi/g 10293 09126{1998 0820 
0.1 1.00 pCi/9 10293 09/26{1998 0820 
0.0 1.00 pCI/9 10293 09/26{1998 0820 
0.0 1.00 pCi/9 10293 09/26/1998 0820 
0.3 1.00 pCi/9 10293 09/26{1998 0820 
0.2 1.00 pCf/g 10293 09/26/1998 0820 
0.5 1.00 pCi/g 10293 09/26/1998 0820 
0.4 1.00 pCi/9 10293 09/26/1998 0820 
0.4 1.00 pCi/g 10293 09/26{1998 0820 
0.4 1.00 pCi/g 10293 09/26{1998 0820 
0.3 1.00 pCI/9 10293 09/26/1998 0820 
0.0 1.00 pCf/9 10293 09/26/1998 0820 
0.0 1.00 pCf/g 10293 09/26{1998 0820 
0.0 1.00 pCi/g 10293 09/26/1998 0820 
0.0 1.00 pCi/g 10293 09/26/1998 0820 
2.0 1.00 pCi/g 10293 09/26/1998 0820 
1.2 1.00 pCi/g 10293 09/26/1996 0820 
0.5 1.00 pCi/g 10293 09/26/1998 0820 
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Job Number: 982440 

CUSTOMER: Sandia National Laboratory 

Customer Sample ID .. : 042509-001 
Laboratory Sample ID: 962440·7 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Chromium-51, Lc, Solid 
Ceslum-134, Activity, Solid 
Ceslum·134, Error, +/·, Solid 
Cesium·134, HDA, Solid 
Cesium·134, Lc, Solid 
Cesium-137, Activity, Solid 
Cesium-137, Error, +/·, Solid 
Cesium·tl7, HOA, Solid 
Cesium-137, Lc, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, +/-, Solid 
lron·59, HOA, Solid 
lron·59, lc, Solid 
Potassium-40, Activity, Solid 
Potasslum·40, error+/·, Solid 
Potasslum•40, HOA, Solid 
Potasslum·40, Lc, Solid 
Lead·212, Activity, solid 
Lead-212, error +/·, Solid 
Lead·212, HOA, Solid 
Lead-212, Lc, Solid 
Lead-214, Activity, Solid 
Lead-214, error +/·, Solid 
Lead·214, HOA, Solid 
Lead·214, lc, Solid 
Radium·226, Activity, Solid 
Radium·226, Error, +/·, Solid 
Radium·226, HOA, Solid 
Radium·226, Le, solid 
Radium·228, Activity, Solid 
Radium·228, Error, +/·, Solid 
Radium·228, MDA, Solid 
Radium·228, Lc, Solid 
Ruthenium-103, Activity, Solid 
Ruthenium·103, Error, +/·, Solid 

CORE 

L A 8 0 R A I 0 R Y I E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC·600635 

Date Sampled •...•• : 09/06/1996 Time Sampled •••••• : 14:10 
O•te Received ..•.• : 09/12/1998 lime Received ••••• : 11:00 

SAMPLE RESULT Q FLAGS MOL PaL DILUTION 

0.2 1.00 
0.3 1.00 
0.2 1.00 
0.1 1.00 
0.2 1.00 
0.3 1.00 
0.1 1.00 
0.0 1.00 
0.1 1.00 
0.4 1.00 
0.2 1.00 
0.1 1.00 
0.1 1.00 

21.1 1.00 
3.1 1.00 
0.4 1.00 
0.0 1.00 
1.0 1.00 
0.2 1.00 
0.1 1.00 
0.3 1.00 
1.8 1.00 
0.4 1.00 
0.2 1.00 
0.2 1.00 
1. 7 1.00 
0.4 1.00 
0.1 1.00 
0.1 1.00 
1. 5 1.00 
0.4 1.00 
0.1 1.00 
0.0 1.00 
0.2 1.00 
0.2 1.00 
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LABORATORIES 

ATTN: Sutl Jensen 

Sample Matrix .•.•• : Soil 

UNITS BATCH DATE ANAL YlED 

pCi/g 10293 09/26/1998 0820 
pCI/g 10293 09/26/1998 0820 
pCI/g 10293 09/26/1998 0820 
pCf/g 10293 09/Z6/1998 0820 
pCi/g 10293 09/26/1998 0820 
pCI/g 10293 09/26/1998 0820 
pCi/g 10293 09/26/1998 0820 
pCi/g 10293 09(26(1998 0820 
pCifg 10293 09/26/1998 0820 
pCi/g 10293 09/Z6!1998 0820 
pCI/g 10293 09/26/1998 0820 
pCi/g 10293 09/26/1998 0820 
pCi(g 10293 09/26/1998 0820 
pCi/g 10293 09/26/1998 0820 
pCI/g 10293 09/26/1998 0820 
pCI/9 10293 09/26/1998 0820 
pCI/g 10293 09/26/1998 0820 
pCi(g 10293 09/26/1998 0820 
pCI/g 10293 09/26/1998 0820 
pCI/g 10293 09/26/1998 0820 
pCi/g 10293 09/26/1998 0820 
pCf/g 10293 09/26/1998 0820 
pCi(g 10293 09/26/1998 0820 
pCI/g 10293 09/26/1998 0820 
pCi/g 10293 09/26/1998 0820 
pCI/g 10293 09/26/1998 0820 
pei/g 10293 09/26/1996 0620 
pCifg 10293 09{26/1996 0820 
pCi/g 10293 09/26/1998 0620 
pCi/g 10293 09/26/1996 0820 
pCi/g 10293 09/26/1998 0820 
pCi/g 10293 09/26/1998 0820 
pCilg 10293 09126/1998 0820 
pCi/g 10293 09/26/1998 0820 
pCi/g 10293 09/26/1996 0620 
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) 

Job Number: 982440 

CUSTOMER: Sandia National laboratory 

Customer Sample ID •• : 042509·001 
laboratory sample ID: 982440-7 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Ruthenium-103, HDA, Solid 
Ruthenium·103, Lc, Solid 
Ruthenium·106, Activity, Solid 
Ruthenium-106, Error, +/·, Solid 
Ruthenium-106, HDA, Solid 
Ruthenium-106, lc, Solid 
Thorium-231, Activity, Solid 
Thorium-231, error •!·, Solid 
Thorium-231, HDA, Solid 
Thorium·231, Lc, Solid 
Thorium-232, Solid 
Thorium-232, Error+/·, Solid 
Thorium·232, MDA, Solid 
Thorium-232, Lc, Solid 
Uranium·235, Activity, Solid 
Uranium 215, error+/·, Solid 
Uranium-235, HDA, Solid 
uranlum-235, Lc, Solid 
Uranium-238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranium·238, MOA, Solid 
Uranium-238, Lc, Solid 
Zirconium-95, Activity, Solid 
Zirconium-95, Error, •!·, Solid 
Zirconium-95, MOA, Solid 
Zirconlum-95, Lc, Solid 

) 

CORE LABORATORIES 

l A 0 0 R A I 0 R Y I E S T RESUlTS 
Date: 03/31/1999 

PROJECT: AR/COC-600835 ATTN: Suzi Jensen 

Date Sampled .....• : 09/08/1998 Time Sampled •..•.• : 14:10 Sample Matrix ••••• : Soil 
Date Received •.•.. : 09/12/1998 Time Received •..•• : 11:00 

SAMPLE RESULT Q FLAGS MDL PQL DILUTION UNITS BATCH DATE ANALYZED 

0.1 1.00 pCl/g 10293 09/26!1998 0820 
0.2 1.00 pCi/g 10293 09/26/1996 0620 
2.5 1.00 pCi/g 10293 09/26!1998 0820 
1.3 1.00 pCi/g 10293 09/26!1998 0820 
1.2 1.00 pCi/g 10293 09/26/1998 0820 
0.1 1.00 pCI/g 10293 09/26/1998 0820 
0.5 1.00 pCi/g 10293 09/26/1998 0620 
0.4 1.00 pCi/g 10293 09/26/1998 0820 
0.5 1.00 pCi/g 10293 09/26/1998 0820 
0.3 1.00 pCi/9 10293 09/26/1998 0820 
7.4 1.00 pCi/g 10293 09/Z6/1998 0820 

64.6 1.00 pCi/g 10293 09/26/1998 0820 
28.7 1.00 pCi/g 10293 09/26/1998 0820 
0.5 1.00 pCi/g 10293 09/26/1998 0820 
0.3 1.00 pCI/g 10293 09/26/1998 0820 
0.3 1.00 pCi/g 10293 09/26/1998 0820 
0.2 1.00 pCi/g 10293 09/26/1998 0820 
0.5 1.00 pCi/g 10293 09/26/1998 0820 
5.0 1.00 pCi/g 10293 09/26/1998 0820 
2.9 1.00 pCi/g 10293 09/26/1998 0820 
1 . 1 1.00 pel/g \0293 09/26/1998 0820 
0.4 1.00 pCi/g 10293 09/26/1998 0820 
0.0 1.00 pel/g 10293 09/26/1998 0820 
0.0 1.00 pCi/g 10293 09/26/1998 0820 
0.1 1.00 pCi/g 10293 09/26/1998 0820 
o.o 1.00 pCI/g 10293 09/26/1998 0820 
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Job Number: 982440 

CUSTOMER: Sandia National La~oratory 

I 
I 

Customer Sample ID •. : 042510-001 
Laboratory Sample ID: 9~2440·8 

TEST METHOD PARAMETER/TEST DESCRIPTION 
' 

! 
CA·GLR·R405 Uranium·234, 235, 238 

Uranium-234, Solid 
uranium 234, error+/·, Solid 
Uranium-235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uranium-238, Activity, Solid 
Uranium 238, rrror +/·, Solid 
Uranlum-234, DA, Solid 
Uranium·234, . c, Solid 
Uranium·235, HDA, Solid 
Uranium-235, lc, Solid 
Uranium-238, MDA, Solid 
Uranium-238, tc, Solid 

.... "'" '"['' ,..., Actinium-228, Activity, Solid 
Actlnium·22B, error+/·, Solid 
Actinium-228, MDA, Solid 
Actinlum-228, Lc, solid 

EPA 901.1 

... ,,,, .. ,.,! "''''''· .. ,,, Amerlcium•241 error+/·, Solid 
Americlum-241 HOA, Solid 
Americium-241 Lc, Solid 
Cerium-144, A tivity, Solid 
cerlum-144, Error, +t·, Solid 
Cerium-144, ~A, Solid 
Cerium-144, L , Solid 
Cobalt-60, Activity, Solid 
Cobal t-60, Ertor, +/·, Solid 
Cobalt·60, MD , Solid 
Cobalt-60, Lcl Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
Chromium-51, HOA, Solid 

I 

CORE LABORATORIES 

L A 8 0 R A I 0 R Y I E S I R E S U L I S 
Date: 03/31/1999 

PROJECT: AR/COC-600635 

Date S-~led ..•..• : 09/06/1996 Time Sampled •••••. : 14:05 
Date Received ••••• : 09/12/1998 Time Received •.••. : 11:00 

SAMPLE RESULT Q FLAGS MOL PQL DILUTION 

1.33 1.00 
0.380 1.00 
0.0700 1.DO 
0.0800 1.00 
0.870 1.00 
0.290 1.00 
0.0100 1.00 
0.0100 1.00 
0.0200 1.00 
0.0200 1.00 
0.0100 1.00 
0.0100 1.00 

1.3 1.00 
0.4 1.00 
0.1 1.00 
o.o 1.00 
0.0 1.00 
o.o 1.00 
0.2 1.00 
0.1 1.00 
0.4 1.00 
0.6 1.00 
0.4 1.00 
0.3 1.00 
0.0 1.00 
o.o 1.00 
0.1 1.00 
o.o 1.00 
0.3 1.00 
0.3 1.00 
0.4 1.00 
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ATTN: Suzi Jensen 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED 

pCi/g 10261 10/07/1998 1719 
pCi/g 10281 10/07/1998 1719 
pCi/9 10281 10/07/1998 1719 
pCi/g 10281 10/07/1998 1719 
pCi/g 10281 10/07/1998 1719 
pCi/9 10281 10/07/1998 1719 
pCI/g 10281 10/07/1998 1719 
pCI/g 10281 10/07/1998 1719 
pCi/g 10281 10/07/1998 1719 
pCI/g 10281 10/07/1998 1719 
pCi/g 10281 10/07/1998 1719 
pei/g 10281 10/07/1998 1719 

pCi/g 10293 09!26/1998 0829 
pCI/g 10293 09/26/1998 0829 
pCI/g 10293 09/26/1998 0829 
pCI/9 10293 09/26/1998 0829 
pCI/g 10293 09/26/1998 0829 
pCi/g 10293 09/26/1998 0829 
pCi/g 10293 09/26/1998 0829 
pCi/g 10293 09/26/1998 0829 
pCi/9 10293 09/26/1998 0829 
pCi/g 10293 09126/1998 0829 
pel/g 10293 09/26/1996 0829 
pCi/g 10293 09/26/1998 0829 
pCI/9 10293 09/26/1998 0629 
pCi/g 10293 09/26/1998 0629 
pCI/g 10293 09/26/1998 0829 
pCi/g 10293 09/26/1996 0829 
pCI/g 10293 09/26/1998 0829 
pCi/g 10293 09/26/1998 0829 
pei/g 10293 09/26/1998 0629 
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Job Number: 982440 

CUSTOMER: Sandia National Laboratory 

customer sample 10 .. : 042510-001 
Laboratory Sample ID: 982440·8 

! 

TEST METHOD PARAMETER/TEST DESCRIPTION 
' 

Chromium-51, LC~ Solid 
Cesium·1l4, Activity, Solid 
Cesium-134, Error, +/-, Solid 
Cesium·134, HDA, Solid 
Cesium-134, Lc,' Solid 
Ceslum-137, Activity, Solid 
cesium·137, Error, +/·, Solid 
Cesium·137, HPA, Solid 
Cesium-137, Lc,' Solid 
Jron·59, Activity, Solid 
Iron-59, Error,:+/-, Solid 
Iron-59, HDA, Solid 
lron·59, Lc, Solid 
Potassium·40, Attivity, solid 
Potassium•40, error+/·, Solid 
Potassium·40, HDA, Solid 
Potassium•40, lc, Solid 
Lead-212, Activity, Solid 
Lead·ZIZ, error+!·, Solid 
Lead·212, HDA, Solid 
Lead·212, Lc, Solid 
Lead·Z14, Activity, Solid 
Lead·214, error,+/·, Solid 
Lead-214, HOA, Solid 
Lead-214, Lc, Solid 
Radium-226, Activity, Solid 
Radlum·Z26, Error, +/·, Solid 
Radium·226, HDA, Solid 
Radlum·226, lc,,Solid 
Radium-228, Activity, Solid 
Radium-228, Error, +/-, solid 
Radium·228, HOA, solid 
Radium·228, Lc, Solid 
Ruthenium·10l, Activity, Solid 
Ruthenium-103, Error, +/·, Solid 

CORE LABORATORIES 

L A B 0 R A T 0 R Y T E S T RESULTS 
Dote: D3/31t1999 

PROJECT: AR/COC-600835 ATTN: SU%1 Jensen 

Dote sampled .•.. .-: 09/08/1998 Time Sampled ..••.• : 14:05 Sample Matrix ••••. : Soft 
Date Received •.•.. : 09/12/1998 Time Received .•.•. : 11:00 

SAMPLE RESULT a FLAGS MDL PaL DILUTION UNITS BATCH DATE ANALYZED 

0.1 1.00 pCi/g 10293 09/26/1998 0829 
0.1 1.00 pCf/g 10293 09/26/1998 0829 
0.1 1.00 pCi/9 10293 09/26/1998 0829 
0.0 1.00 pCf/g 10293 09/26/1998 0829 
0.1 1.00 pCf/g 10293 09/26/1998 0829 
0.2 1.0D pCi/g 10293 09/26!1998 0829 
0.1 1.00 pCI/g 10293 09/26/1998 0829 
o.o 1.00 pCi/9 10293 09/26/1998 0829 
0.0 1.00 pCI/g 10293 09/26/1998 0829 
0.2 1.00 pCf!g 10293 09/26/1998 0829 
0.1 1.00 pCf/g 10293 09/26/1998 0829 
0.1 1.00 pCi/g 10293 09/26/1998 0829 
0.0 1.00 pCf/9 10293 09/26/1998 0829 

19.5 1.00 pCi/g 10293 09!26!1998 0829 
3.3 1.00 pCf!g 10293 09/26/1998 0829 
0.5 1.00 pCi/g 10293 09/26/1998 0829 
0.0 1.00 pCf/g 10293 09/26/1998 0829 
0.7 1.00 pCi/9 10293 09/26/1998 0829 
0.2 1.00 pCI/g 10293 09/26/1998 0829 
0.1 1.00 pCI/g 10293 09/26/1998 0829 
0.3 1.00 pCi/g 10293 09!2611998 0829 
1.8 1.00 pCI/g 10293 09/26/1998 0829 
0.2 1.00 pCf/g 10293 09/26/1998 0829 
o.o 1.00 pCI/g 10293 09/26/1998 0829 
0.0 1.00 pCI/g 10293 09/26/1998 0829 

1.3 1.00 pCI/g 10293 09/26!1998 0829 
0.3 1.00 pCI/g 10293 09!26/1998 0829 

0.0 1.00 pCI/9 10293 09/26/1998 0829 

0.0 1.00 pCi/g 10293 09/2611998 0829 

1.3 1.00 pCi/g 10293 09/26/1998 0829 
0_4 1.00 pCi/9 10291 09/26/1998 0829 

0.1 1.00 pCi/g 10291 09/26/1998 0829 

0.0 1.00 pCi/g 10293 09/Z6/1998 0829 

0.2 1.00 pCI/g 10293 09/26/1998 0829 

0.1 1.00 pCi/9 10293 09/26/1998 0829 
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CORE LABORATORIES 
. 

l A B 0 R A T 0 R Y T E S T R E S U l T S 
Job Number: 982440 Date: 03/31/1999 

1---------+------------------------------------,·-·----·--------j 
CUSTOMER: Sandia National Laboratory 

I 

Customer Sample ID •• : 042510-001 
Laboratory Sample 10: 9q2440-8 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Ruthenium·103, MOA, Solid 
Ruthenium·103, Le, Solid 
Ruthenium·106, Activity, Solid 
Ruthenium·106; Error, +/·, Solid 
Ruthenium·106, HOA, Solid 
Ruthenium·106, lc, Solid 
Thorium·231, Activity, Solid 
Thorium·Zl1, error+/·, Solid 
Thorium·211, MOA, Solid 
Thorium·231, Lc, solid 
Thorium·Z32, Solid 
Thorium·232, Error+/·, Solid 
Thorlum·232, MOA, Solid 
Thorium·232, Lc, Solid 
uranlum·235, Activity, Solid 
Uranium 235, error +f·, Solid 
Uranlum·235, HOA, Solid 
Uranlum·235, Lc, Solid 
Uranium·238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranlum·238, MOA, Solid 
Uranium·238, Lc, Solid 
Zlreonlum·95, Activity, Solid 
Zlrconium·95, Error, +/·, Solid 
Zirconlum·95, MDA, Solid 
Zirconium·95, Lc, Solid 

PROJECT: AR/COC-600635 

Date Sampled ...... : 09/08/1998 Time Sampled ..•••• : 14:05 
Date Received •...• : 09/12/1998 Time Received ••.•• : 11:00 

SAMPLE RESULT Q FLAGS HDL POL DILUTION! 

o.o 1.00 
0.0 1.00 
2.1 1.00 
0.7 1.00 
1.1 1.00 
o.o 1.00 
1.3 1.00 
1.4 1.00 
1.1 1.00 
0.4 1.00 
0.0 1.00 
0.0 1.00 

51.6 1.00 
0.2 1.00 
0.3 1.00 
0.1 1.00 
0.1 1.00 
0.2 t.oo 
4.7 1.00 
3.6 1.00 
2.7 I .00 
0.3 1.00 
0.2 1.00 
0.1 1.00 
o.o 1.00 
0.0 1.00 
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ATTN: Suzl Jensen 

Sample Matrix •••.• : Soil 

UNITS BATCH DATE ANALYZED 
···-

pel/g 10293 09/26/1998 0829 
pei/g 10293 09/26/1998 0829 
pCi/g 10293 09/Z6/1998 0829 
pCi/g 10293 09/26/1998 0829 
pCi/g 10293 09/26/1998 0829 
pCi/9 10293 09/26/1998 0829 
pCi/g 10293 09/26/1998 0829 
pCi/g 10293 09/26/1998 0829 
pCi/g 10293 09/26/1998 0829 
pCi/g 10293 09/26/1998 0829 
pCi/g 10293 09/26/1998 0829 
pCI/g 10293 09/26/1998 0829 
pCi/g 10293 09/26/1998 0829 
pCi/g 10293 09/26/1998 0829 
pCI/g 10293 09/26/1998 0829 
pCI/g 10293 09/26/1998 0829 
pCi/g 10293 09/26/1998 01129 
pCI/g 10293 09/26/1998 0829 
pCI/g 10293 09/26/1998 0829 
pCI/g 10293 09/26/1998 0829 
pei/g 10293 09/26/1998 0829 
pCi/g 10293 09/26/1998 0829 
pCI/g 10293 09/26/1998 0829 
pCi/g 10293 09/26/1998 0829 
pCi/g 10293 09/26/1998 0829 
pCi/g 10293 09/26/1998 0829 

h...,........,_.~_........M .......................................... ., ..... ..,..._. ............ _....._ .. ..,... ... .._._..Thl~•.,.,_.•~ .... _.lwlletl.,_._,c..Lebor .... C.. 
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CORE LABORATORIES 

l A B 0 R A T 0 R Y T E S T R E s U l T S 
Job Number: 982440 Pate: 03/31/1999 

r---------------------------~-----------------------------------------------------~~--~~ 
CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •• : 042511·001 
Laboratory Sample 10: 982440-10 

TEST HETHOO PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 Uranium-234, 235, 238 
Uranium·234, Solid 
Uranium 234, error+/-, Solid 
Uranium-235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uranium-238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranium-234, HDA, Solid 
Uranium-234, Lc, Solid 
Uranium-235, HOA, Solid 
Uranium-235, Lc, Solid 
Uranium-238, HOA, Solid 
Uranlum-238, lc, Solid 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actinium-228, Activity, Solid 
Actinium-228, error+/·, Solid 
Actinium-228, HOA, Solid 
Actinium·228, Lc, Solid 
Americium-241, Activity, Solid 
Americium-241, error+/-, solid 
Americium-241, HDA, Solid 
Americium·241, Lc, Solid 
Cerium·144, Activity, Solid 
Cerium-144, Error, +/•, Solid 
Cerium-144, HDA, Solid 
Cerium-144, Lc, Solid 
Cobalt-60, Activity, Solid 
Cobalt-60, Error, +/·, Solid 
Cobalt-60, HDA, Solid 
Cobalt-60, lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
Chromium-51, HDA, Solid 

PROJECT: AR/COC-600835 

Oate Sampled .....• : 09/08/1998 Time Sampled .••••• : 14:15 
Oate Received ...•. : 09/12/1998 Time Received ••••. : 11:00 

SAMPlE RESUlT a FLAGS HOL PQL DILUTION 

0.830 1 
0.290 1 
0.0700 1 
0.0800 1 
1.05 1 
0.320 1 
0.0100 1 
0.0100 1 
0.0200 1 
0.0200 1 
0.0100 1 
0.0100 1 

1.6 , 
0.5 1 
0.2 1 
0.1 1 
0.0 1 
0.2 1 
0.1 1 
0.5 1 
0.2 1 
0.8 1 
0.4 1 
0,4 1 
0.1 1 
0.0 1 
0.0 1 
0.0 1 
0.5 1 
1.6 1 
0.8 1 
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ATTN: suzi Jensen 

Sample Hatri~ ..•.• : Soil 

UNITS BATCH DATE ANALYZED TECH 

pCi/g 10281 10/07/1998 1719 • ca 
pei/g 10281 10/07/1998 1719 • ca 
pCi/g 10281 10/0711998 1719 • ca 
pCi/g 10281 10/07/1998 1719 • ca 
pCf/g 10281 10/07/1998 1719 • ea 
pCi/g 10281 10/07/1998 1719 • ca 
pCi/g 10281 10/07/1998 1719 • ca 
pCi/g 10281 10/07/1998 1719 • ca 
pei/g 1028\ \0/07/1998 17\9 * ca 
pef/g 10281 10/07/1998 1719 • ca 
pCi/g 10281 10/07/1998 1719 • ca 
pCI/9 10281 10/07/1998 1719 • ca 

pCI/g 10293 09/26/1998 0911 • ca 
pCi/g 10293 09/26/1998 0931 • ca 
pCf!g 10293 09/26/1998 0931 • ca 
pei/g \0293 09/26/1998 0931 • ca 
pef/g 10293 09/26/1998 0931 • ca 
pef/g 10293 09/26/1998 0931 • ca 
pCi/g 10293 09/26/1998 0931 • ca 
pCi/g 10293 09/26/\998 0931 • ca 
pCf/g 10293 09/26/1998 0931 • ea 
pCi/g \0293 09/26/1998 0931 • ca 
pCi/g 10293 09/26/1998 0931 • ca 
pel/g 10293 09/26/1998 0911 • ca 
pCi/g 10293 09/26/1998 0931 • ca 
pcl/g 10293 09/26/1998 0931 • ca 
pCi/g 10293 09/26/1998 0931 • ca 
pCi/g 10293 09/26/1998 0931 • ca 
pCi/g 10293 09/26{1998 0931 • ca 
pei/g \0293 09/2611998 093\ * ca 
pCi/g 10293 09/26/1998 0931 • ca 

I <PI-~•••• ............. ••••-•..,. ---~ ._. ••~h- ...... _..,. .... ~ .... ~."-•·• •·-··• .... ._......__. ...... 10.. ,..._........,. - --~·-· .,. .... ~--'..__ •• ~ ~-" •~• ,_. w .,._ -~ - - ......... ., ----~ '"""' -- ._ •• ....1.,. ~ ·- .._. _.. ..... ,....-

l 



Job Number: 962440 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •• : 042511·001 
Laboratory sample 10: 982440·10 

TEST HETHOO PARAMETER/TEST DESCRIPTION 

Chromium·51, Lc, Solid 
Cesium·\34, Activity, solid 
Cesium·134, Error, +/·, Solid 
Cesium·134, HDA, Solid 
Cesium·134, Lc, Solid 
Ceslum·137, Activity, Solid 
Ceslum·137, Error, +/·, Solid 
Cesium·137, MDA, Solid 
Cesium·137, Lc, Sol ld 
lron·59, Activity, Solid 
lron·59, Error, +/·, solid 
lron·59, MDA, Solid 
lron·59, Lc, Solid 
Potassium·40, Activity, Solid 
Potasslum·40, error+/·, Solid 
Potassium·40, MOA, Solid 
Potassium·40, Lc, Solid 
Lead·212, Activity, Solid 
Lead·212, error +/·, Solid 
Lead·212, MOA, Solid 
Lead·212, Lc, Solid 
Lead·214, Activity, solid 
Lead-214, error+/·, Solid 
Lead·214, MDA, solid 
Lead·214, Lc, Solid 
Radium·226, Activity, Solid 
Radium·226, Error, +/·, Solid 
Radium·226, MDA, Solid 
Radlum·226, Lc, Solid 
Radium·226, Activity, Solid 
Radium·228, Error, +/·, Solid 
Radlum-226, MDA, Solid 
Radium·228, Lc, Solid 
Ruthenlum·103, Activity, Solid 
Ruthenlum-103, Error, +/·, Solid 

CORE LABORATORIES 

L A P 0 R A T 0 R Y T E S T RESULTS 
Date: 03/31/1999 

··-· 

PROJECT: AR/COC·600835 ATTN: Suzi Jensen 

Date Sampled ..•..• : 09/08/1998 Time Sampled •••••• : 14:15 Sample Matrix ••••• : Soil 
Date Received ••••• : 09!12/1998 Time Received ••••. : 11:00 

SAMPLE RESULT Q fLAGS MOL PQL DILUTION UNITS BATCH DATE ANALYZED I TECI 
··-

0.4 1 pCI/g 10293 09/26/1998 0931 * Cl 
0.1 1 pel/g 10293 09/26/1998 0931 ° Cl 
0.1 1 pel/g 10293 09/26/1998 0931 ° Cl 
0.1 1 pCI/g 10293 09/26/1998 0931 * Cl 
0.1 1 pCi/g 10293 09/26/1998 0931 *e< 

0.4 1 pCI/g 10293 09/26/1998 0931 • c• 
0.1 1 pCI/g 10293 09/26/1998 0931 * CB 
0.0 1 pCi/g 10293 09/2611998 0931 * tl! 
0.0 1 pCI/g 10293 09/26/1998 0931 • te 
0,0 1 pCI/g 10293 09/26/1998 0931 O Cl 

0.0 \ pCI/g 10293 09/26/1998 0931 . '" o. 1 1 pCI/g 10293 09/26/\998 0931 * CE 
0.0 1 pCI/g 10293 09/26/1998 0931 ° CE 

23.6 1 pei/g 10293 09/26/1998 0931 * Cl 
3.1 1 pCI/g 10293 09/26/1998 0931 • co 
0.4 1 pCI/g 10293 09/26/1998 0931 • ca 
0.0 1 pCi/g 10293 09/26/1998 0931 * ca 
1.0 1 pei/g 10293 09!26!1998 0931 • co 
0.2 1 pCI/g 10293 09/26/1998 0931 * eo 
0.1 1 pCI/g 10293 09/26/1998 0931 • co 
0.3 1 pCI/g 10293 09/26/1998 0931 • ca 
1.4 \ pCI/g \0293 09/26/\998 0931 •u 
0.3 1 pCI/g 10293 09/26/\998 0931 * CB 
0.1 1 pCI/g 10293 09{26/1998 0931 • ca 
0.3 1 pCI/g 10293 09/26/1998 0931 • ca 
1. 9 1 pei/g 10293 09/26/1998 0931 * CB 

0.5 1 pCI/g 10293 09/26/1998 0931 * C8 
0.2 1 pCI/g 10293 09/26/1998 0931 * C8 

0.2 1 pCi/g 10293 09/26/1998 0931 • c • 
1.6 1 pCi/g 10293 09/26/1998 0931 • ce 
0.5 1 pCI/g 10293 09/26/1998 0931 • en 
0.2 1 pCI/g 10293 09/26/1998 0931 * CD 

o. 1 1 pCI/g 10293 09/26/1998 0931 • <• 
o.o 1 pCI/g 10293 09/26{1998 0931 • ca 
0.0 1 pelts 10293 09{26{1998 0931 * ca 

---- ----- ------- -
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CORE LABORATORIES 

L A 9 0 R A T 0 R Y T E s T RESULTS 
Jab Number: 982440 Date: 03/31/1999 

. 

PROJECT: AR/COC-600835 ATTW: Suzi Jensen CUSTOMER: Sandia National La~oratory 
~------------~---------------------------------------------------------------------------

Customer Sample 10 .. : 042511·001 
Laboratory Sample 10: 9~2440·10 

TEST HETHOO PAR~ETER/TEST DESCRIPTION 

RUthenium-lOll HOA, Solid 
Ruthenium·103 1 Lc, Solid 
Ruthonium-106, Activity, Solid 
Ruthenium-106, Error, +/·, Solid 
Ruthenium-106, MDA, Solid 
Ruthcnium·106, lc, Solid 
Thorium·231, Activity, Solid 
Thorhn-231, error+/ .. , Solid 
Thorium-231, MDA, Solid 
Thorium·Zl1, lc, Solid 
Thorium-232, Solid 
Thorium·232, Error+/·, Solid 
Thorium-232, HDA, Solid 
Thorlum-232, tc, Solid 
Uranium·235, Activity, Solid 
Uranium 235, ~rror +/·, Solid 
Uranium-235, ~DA, Solid 
Uranium-235, ~c, Solid 
Uranlum-238, Activity, Solid 
Uranium 238, ~rror +/·, Solid 
Uranium·Z38, HoA, Solid 
Uranium-238, ~c, Solid 
Zirconium-95, 1

1

Activity, Solid 
Zirconium·95,

1

Error, +/·, Solid 
Zlrconlum·95,

1

MOA, Solid 
Zirconium-95, lc, Solid 

I 

Dote Snmpled .•.... : 09/06/1998 Time Sampled •••• ,.: 14:15 
Date Received ..... : 09/12/1998 Time Received .•..• : 11:00 

SAMPLE RESULT Q FLAGS HDL PQL DILUTION 

0.0 1 
0.1 1 
1.2 1 
1.2 1 
0.9 1 
0.2 1 
0.0 1 
0.0 1 
0.6 1 
0.5 1 
7.6 1 

45.0 1 
23.1 1 
o.s 1 
0.4 1 
o.z 1 
0.1 1 
0.4 1 
6.4 1 
5.6 1 
1.4 1 
0.6 1 
0.5 1 
0.3 1 
0.1 1 
0.1 1 

Sample Matrix ••.•• : Soil 

UWITS BATCH DATE ANALYlED TECH 

pCi/g 10293 09{26/1996 0931 • ca 
pCi/g 10293 09/26/1996 0931 • ca 
pCI/g 10293 09/26/1996 0931 • ca 
pti/g 10293 09/26/1998 0931 • ca 
pCi/g 10293 09/26/1996 0931 • ca 
pCi/g 10293 09{26/1998 0931 • ca 
pCi/g 10293 09/26!1996 0931 • ca 
pCI/g 10293 09/26/1996 0931 • ca 
pCI/g 10293 09/26/1998 0931 • ca 
pCi/g 10293 09/26/1996 0931 • ca 
pCI/g 10293 09/26/1996 0931 • ca 
pCi/g 10293 09/26/1998 0931 • ca 
pCi/g 10293 09/26/1998 0931 • ca 
pCi/g 10293 09/26/1998 0931 • ca 
pCi/g 10293 09/26!1998 0931 • ca 
pCi/g 10293 09/26/1996 0931 • ca 
pCi/g 10293 09/26/1998 0931 • ca 
pCi/g 10293 09/26/1998 0931 • ca 
pCi/g 10293 09/26/1998 0931 • ca 
pCI/g 10293 09/26/1998 0931 • ca 
pCI/g 10293 09/26/1998 0931 • ca 
pCI/g 10293 09/26/1998 0931 • ca 
pCi/g 10293 09/26/1998 0931 • ca 
pCi/g 10293 09/26/1998 0931 • ca 
pCi/g 10293 09/26/1998 0931 • ca 
pCI/g 10293 09/26!1998 0931 * C8 

L_ ________ L-------~-------------------L----------~----L_ ________ _L __________ L_ ____ L_ ____ _L ____ _L ________ ~- ~ 
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Job Number: 982440 

CUSTOMER: Sandia National Laboratory 

Customer Sample ID •• : 042512·001 
Laboratory Sample ID:

1 
982440·11 

TEST HETHOO PARAMETER/TEST DESCRIPTION 
< 

I 
CA·GLR·R405 Urani un· 234', 235, 238 

Uranium-234, Solid 
Uranium 234, error +/·, Solid 
Uraniun-235·, Activity, Solid 
Uranium 235, error+/·, Solid 
Uranium-238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranium-234, HOA, Solid 
Uranium-234, Lc, Solid 
Uranium-235:, HDA, Solid 
Uranium-235, lc, Solid 
Uranlum-2311, HOA, Solid 
Uranium-238, lc, Solid 

: 
EPA 9D1.1 Gamma Scan (HPGe gamma) 

Actinium·228, Activity, Solid 
Actinium-228, error+/·, Solid 
Aetinium-228, HDA, Solid 
Actlnlum-228, Lc, Solid 
Amerlcium-2~1. Activity, Solid 
Americlum-241, error+/·, Solid 
Americium-241, HOA, Solid 
Americium-241, lc, Solid 
Cerium-144,; Activity, Solid 
Ceriun-144,'. Error, +/-, Solid 
Cerium-144,' HOA, Solid 
Cerium-144, lc, Solid 
Cobalt-60, Activity, Solid 
Cobalt-60, Error, •I·, Solid 
Cobalt-60, HOA, Solid 
Cobalt-60, lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/-, Solid 
Chromium-51, HOA, Solid 

CORE LABORATORIES 

L A B 0 R A T 0 R Y T E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC-600835 ATTN: Suzi Jensen 

Date Sampled •.•••• : 09/08/1998 Time Sampled •••.•• : 14:20 Sample Matrix •••.• : Soil 
Date Received •.•.• : 09/12/1998 Time Received .••.. : 11:00 

SAMPlE RESUlT a FlAGS foiDl PQl DILUTION UNITS BATCH DATE ANALVZED 

1.37 1 pCi/g 10281 10/D7/1998 1719 
0.380 1 pCi/g 10281 10/07/1998 1719 
0.110 1 pCi/g 10281 10/07/1998 1719 
0.100 1 pCl/g 10281 10/07/1998 1719 
1.57 1 pCI/g 10281 10/07/1998 1719 
0.410 1 pCI/g 10281 10/07/1998 1719 
0.0100 1 pCI/g 10281 10/07/1998 1719 
0.0100 1 pCI/g 10281 10/07/1998 1719 
0.0200 1 pCi/g 10281 10/07/1998 1719 
0.0200 1 pCi/g 10281 10/07/1998 1719 
0.0100 1 pCI/g 10281 10/07/1998 1719 
0.0100 1 pCl/g 10281 10/07/1998 1719 

2.4 1 pCl/g 10293 09/26/1998 0931 
0.5 1 pCI/g 10293 09/26/1998 0931 
0.1 1 pCl/g 10293 09/26/1998 0931 
0.0 1 pCI/g 10293 09/26/1998 0931 
0.2 1 pCI/g 10293 09/26/1998 0931 
0.2 1 pCi/g 10293 09/26/1998 0931 
0.2 1 pCi/g 10293 09/26/1998 0931 
0.2 1 pCi/g 10293 09/26/1998 0931 
0.1 1 pCi/g 10293 09/26/1998 0931 
0.2 1 pCl/g 10293 09/26/1998 0931 
0.2 1 pCi/g 10293 09/26/1998 0931 
0.2 1 pCi/g 10293 09/26/1998 0931 
0.1 1 pCi/g 10293 09/26/1998 0931 
0. 1 1 pCi/g 10293 09!26/1998 0931 
0.0 1 pCi/g 10293 09/26/1998 0931 
0.0 1 pCi/g 10293 09/26/1998 0931 
0.4 1 pCl/g 10293 09/26/1998 0931 
0.6 1 pCi/g 10293 09/26/1998 0931 
0.5 1 pCf/g 10293 09/26/1998 0931 
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Job Number: 982440 

CUSTOMER: Sandia National LJboratory 

Customer Sample ID •• : 042512·001 
Laboratory Sample 10: ~82440·11 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Chromium-51, Lc, Solid 
Cesium·134, Activity, Solid 
Cesium-134, Error, +/·, Solid 
Cesium-134, HOA, Solid 
Cesium·134, Lc, Solid 
Ceslum·137, Activity, Solid 
Cesium·137, Error, +/·, Solid 
Cesium-137, HOA, Solid 
Cesium·137, Lc, Solid 
lron·59, Activity, Solid 
lron·59, Error, +/·, Solid 
Iron-59, HDA, Solid 
Iron-59, lc, Solid 
Potassium-40, Activity, Solid 
Potassium·40, error+/·, Solid 
Potassium-40, MDA, Solid 
Potassium-40, le, Solid 
lead-212, Activity, Solid 
Lead-212, error +f·, Solid 
lead-212, MDA, Solid 
Lead-212, lc, Solid 
lead-214, Activity, Solid 
lead-214, error+/·, Solid 
Lead-214, MOA, Solid 
Lead-214, Lc, Solid 
Radium-226, Activity, Solid 
Radium-226, Error, +/·, Solid 
Radium·226, HDA, Solid 
Radium-226, Lc, Solid 
Radium·228, Activity, Solid 
Radium-228, Error, +/·, Solid 
Radium·228, MDA, Solid 
Radium-228, Lc, Solid 
Ruthenlum-103, Activity, Solid 
Ruthenium-103, Error, +/·, solid 

CORE LABORATORIES 

LABORATORY l E S l RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC-600835 ATTN: suzl Jensen 

Date sampled •..... : 09/08/1998 Time Sampled .••••. : 14:20 Sample Matrix •••.• : Soil 
Date Received .•... : 09!12/1998 Time Received ••••• : 11:00 

SAMPLE RESULT a FLAGS MDL PaL DILUTION UNITS BATCH DATE ANALYZED 

0.2 1 pCi/9 10293 09/26/1998 0931 
0.1 1 pCI/9 10293 09/26/1998 0931 
0.1 1 pCI/9 10293 09/26/1998 0931 
0.1 1 pCi/g 10293 09/26/1998 0931 
0.2 1 pCI/9 10293 09/26/1998 0931 
0.2 1 pCI/g 10293 09/26/1998 0931 
0.1 1 pCI/g 10293 09/26/1996 0931 
0.0 1 pCI/g 10293 09126/1998 0931 
0.0 1 pCI/g 10293 09/26/1998 0931 
0.1 1 pCI/g 10293 09/26/1996 0931 
0.1 1 pCI/9 10293 09/26/1998 0931 
0.1 1 pCI/g 10293 09/26/1998 09l1 
0.0 1 pCI/9 10293 09/26/1998 0931 

18.9 1 pCI/g 10293 09/26/1998 0931 
3.2 1 pCI/g 10293 09/26/1996 0931 
0.5 1 pel/9 10293 09126/1998 0931 
0.0 1 pCI/g 10293 09/26/1998 0931 
1.3 1 pCI/g 10293 09/26/1998 0931 
0.2 1 pCI/g 10293 09/26/1998 0931 
0.1 1 pCi/g 10293 09/26/1996 0931 
0.3 1 pCi/9 10293 09/26/1998 0931 
1.5 1 pCI/g 10293 09/26/1998 0931 
0.3 1 pCI/g 10293 09/26/1998 0931 
0.1 1 pCI/g 10293 09/26/1998 0931 
0.2 1 pCI/g 10293 09/26/1998 0931 
1.2 1 pCI/g 10293 09/26/1998 0931 
0.3 I pCi/9 10293 09/26/1998 0931 
0. 1 1 pCI/9 10293 09/26/1996 0931 
0.1 1 pCi/9 10293 09/26/1998 0931 
2.4 1 pCi/9 10293 09/26/1998 0931 
0.5 1 pCI/g 10293 09/26/1998 0931 
0.1 1 pCI/9 10293 09!26/1998 0931 
0.0 1 pCI/g 10293 09/26/1998 0931 
0.0 1 pCI/g 10293 09/26/1998 0931 
0.0 1 pCi/g 10293 09/26/1998 0931 
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Job Number: 982440 

CUSTOMER: Sandia National Laboratory 

customer sample ID •• : 042512·001 
Laboratory Sample ID: 982440·11 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Ruthenlum·103, MDA, Solid 
Ruthenium·103, Lc, Solid 
Ruthenium·106, Activity, Solid 
Ruthenlum·106, Error, +/·, Solid 
Ruthenium·106, MDA, Solid 
Ruthenium·106, Lc, Solid 
Thorium·231, Activity, Solid 
Thorium·231, error+/·, Solid 
Thorium·231, MDA, Solid 
Thorium·231, Lc, Solid 
Thorium·232, Solid 
Thorium·232, Error+/·, Solid 
Thorium·232, MDA, Solid 
Thorium·232, Lc, Solid 
Uranium·235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uranium·235, MDA, Solid 
Uranium·235, Lc, Solid 
Uranium·238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranium·238, MDA, Solid 
Uranium·238, Lc, Solid 
Zirconium·95, Activity, Solid 
Zirconium·95, Error, +/·, Solid 
Zirconium·95, MDA, Solid 
Zirconlum·95, Lc, Solid 

CORE LABORATORIES 

L A B 0 R A T 0 R Y T E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC·600835 ATTN: Suzf Jensen 

Date Sampled •••..• : 09/08/1998 Time Sampled •••••• : 14:20 Sample Matrix ••••• : Soil 
Date Received .•••• : 09/12/1998 Time Received •.••• : 11:00 

SAMPLE RESULT 0 FLAGS MDL POL DILUTION UNITS BATCH DATE ANALYZED 

0.0 1 pCi/g 10293 09/26/1998 0931 
0.1 1 pCI/g 10293 09/26/1998 0931 
0.6 1 pCI/g 10293 09/26/1998 0931 
0.5 1 pCi/g 10293 09/26/1998 0931 
0.7 1 pCI/g 10293 09/26/1998 0931 
0.0 1 pCI/g 10293 09/26/1998 0931 
1.3 1 pCi/g 10293 09/26/1998 0931 
1.3 1 pCi/g 10293 09/26!1998 0931 
0.9 1 pCI/g 10293 09/26/1998 0931 
0.4 1 pCI/g 10293 09/26/1998 0931 

16.0 1 pCi/g 10293 09/26/1998 0931 
60.7 1 pCI/g 10293 09/26/1998 0931 
54.5 1 pCi/g 10293 09/26/1998 0931 
0.2 1 pCI/g 10293 09/26/1998 0931 
0.3 1 pCi/g 10293 09/26/1998 0931 
0.2 1 pCI/g 10293 09/26!1998 0931 
0.1 1 pCI/g 10293 09/26/1998 0931 
0.4 1 pCi/g 10293 09/26/1998 0931 
8.2 1 pCi/g 10293 09/26/1998 0931 
4.7 1 pCi/g 10293 09/26/1998 0931 
2.6 1 pCi/g 10293 09/26/1998 0931 
0.3 1 pCI/g 10293 09/26/1998 0931 
0.4 1 pCI/g 10293 09/26/1998 0931 
o. 1 1 pCI/g 10293 09/26/1998 0931 
o.o 1 pCI/g 10293 09/26/1998 0931 
o.o 1 pCi/g 10293 09/26/1998 0931 
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Job Number: 982440 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •• : 042513·001 
laboratory Sampl~ 10: 982440·14 

TEST HETHOO PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 Uranium-234, 235, 238 
Uranium·234, Solid 
Uraniun 234, error+/·, Solid 
Uranium·235, Activity, Solid 
Uranium 235, error +/•, Solid 
Uranium-238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranium-234, MDA, Solid 
Uranium-234, Lc, Solid 
Uranium-235, HDA, Solid 
Uranium·235, Lc, Solid 
Uranium-238, HDA, Solid 
Uranium-238, lc, Solid 

EPA 901.1 Gamma Scan {HPGe gamma) 
Actinlum-228, Activity, Solid 
Actlnium-228, error+/·, Solid 
Actinium-228, HDA, Solid 
Actinium-228, Lc, Solid 
Americlum·Z41, Activity, solid 
Americium·Z41, error +/·, Solid 
Amerlcium-241, MOA, Solid 
Amerlclum-241, Lc, Solid 
Cerlum·144, Activity, Solid 
Cetlum-144, Error, +/·, Solid 
Cerium·144, MOA, Solid 
cerium-144, Lc, Solid 
cobalt-60, Activity, solid 
Cobalt·60, Error, +/·, Solid 
Cobalt-60, MDA, Solid 
cobalt·60, Lc, solid 
chromium-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
Chromium-51, HDA, Solid 

CORE LABORATORIES 

l A B 0 R A T 0 R Y T E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC·600835 ATTN: Suzi Jensen 

Date Sampled .....• : 09/08/1998 Time Sampled .•.... : 14:30 Sample Matrix ••.•• : Soil 
Date Received ...•. : 09/12/1998 Time Received .•••• : 11:00 

SMPLE RESULT Q flAGS MDL POL DILUTION UNITS BATCH DATE ANAlYZED TECH 

1.14 1.00 pCi/g 10281 10/07/1998 1719 • ca 
0.360 1.00 pCl/g 10281 10/07/1998 1719 • ca 
0.0800 1.00 pCi/g 10281 10/07/1998 1119 • ca 
0.0800 1.00 pCi/g 10281 10/07/1998 1719 * Cll 

0.990 1.00 pCi/g 10281 10/07/1998 1719 • •• 
0.320 1.00 pCi/g 10281 10/07/1998 1719 • ca 
0.0100 1.00 pCI/g 10281 10/07/1998 1719 • ca 
0.0100 1.00 pCf/g 10281 10/07/1998 1719 • ca 
0.0200 1.00 pCi/g 10281 10/07/1998 1719 • ca 
0.0200 1.00 pCi/g 10281 10/07/1998 1719 • ca 
0.0100 1.00 pCi/g 10281 10/07/1998 1719 • ca 
0.0100 1.00 pCI/g 10281 10/07/1998 1719 ••• 

1.9 1.00 pCI/g 10293 09/26/1998 1033 • ca 
0.6 1.00 pCi/g 10293 09/26/1998 1033 • ca 
0.2 1.00 pCI/g 10293 09/26/1998 1033 • ca 
0.1 1.00 pCi/g 10293 09/26/1998 1033 • ca 
0.3 1.00 pCI/g 10293 09/26/1998 1033 •ca 
0.2 1.00 pCi/g 10293 09/26/1998 1033 • ca 
0.1 1.00 pCi/g 10293 09/26/1998 1033 • ca 
0.5 1.00 pCi/g 10293 09/26/1998 1033 • ca 
0.1 1.00 pCi/g 10293 09/26/1996 1033 • ca 
0.2 1.00 pCI/g 10293 09/Z6!1998 1033 • ca 
0.3 1.00 pCi/g 10293 09/26/1998 1033 • ca 
0.3 1.00 pCI!g 10293 09/26/1996 1033 • ca 
0.5 1.00 pCi/g 10293 09/26/1998 1033 • ca 
o. 1 1.00 pCi/g 10293 09/26/1998 1033 • ca 
0.0 1.00 pCI/g 10293 09!26/1998 1033 • c• 
o.o 1.00 pCi/g 10293 09/Z6/1996 1033 • ca 
1.8 1.00 pCI/g 10293 09/26!1998 1033 ° CD 

1.4 1.00 pCI/g 10293 09/26/1998 1033 • ca 
0.6 1.00 pCI/g 10293 09/26/1998 1033 • ca 

Page 41 



Job Number: 982440 

CUSTOMER: Sandia National Laboratory 

Customer Sample ID .. : 042513·001 
Laboratory Sample ID: 982440·14 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Chromium-51, Lc, Solid 
Cesium-134, Activity, Solid 
Cesium-134, Error, +/·, Solid 
Cesium-134, HOA, Solid 
Cesium-134, Lc, Solid 
Cesium-137, Activity, Solid 
Cesium-137, Error, +/·, Solid 
Cesium-137, HOA, Solid 
Cesium-137, Lc, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, +/·, Solid 
Iron-59, HOA, Solid 
Iron-59, Lc, Solid 
Potassium-40, Activity, Solid 
Potassium-40, error+/·, Solid 
Potassium-40, MDA, Solid 
Potassium-40, Lc, Solid 
Lead-212, Activity, Solid 
Lead-212, error+/-, Solid 
Lead-212, MDA, Solid 
Lead-212, Lc, Solid 
Lead-214, Activity, Solid 
Lead-214, error+/-, Solid 
Lead-214, MDA, Solid 
Lead-214, Lc, Solid 
Radium-226, Activity, Solid 
Radium-226, Error, +/·, Solid 
Radium-226, MDA, Solid 
Radium-226, Lc, Solid 
Radium-228, Activity, Solid 
Radium·228, Error, +/·, Solid 
Radium·228, MDA, Solid 
Radium-228, Lc, Solid 
Ruthenium-103, Activity, Solid 
Ruthenium-103, Error, +/·, Solid 

CORE 

L A B 0 R A T 0 R Y T E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC-600835 

Date Sampled .....• : 09/08/1998 Time Sampled .••..• : 14:30 
Date Received .•.•. : 09/12!1998 Time Received ••••• : 11:00 

SAMPLE RESULT Q FlAGS MOL POL DILUTION 

0.3 1.00 
0.0 1.00 
0.0 1.00 
o.o 1.00 
0.1 1.00 
0.0 1.00 
0.0 1.00 
0.0 1.00 
0.1 1.00 
0.1 1.00 
0.1 1.00 
0.1 1.00 
0.0 1.00 

23.5 1.00 
3.2 1.00 
0.4 1.00 
0.0 1.00 
1.0 1.00 
0.2 1.00 
0.1 1.00 
0.4 1.00 
1.4 1.00 
0.3 1.00 
0.2 1.00 
0.3 1.00 
1.5 1.00 
0.4 1.00 
0.1 1.00 
0.2 1.00 
1.9 1.00 
0.6 1.00 
0.2 1.00 
0.1 1.00 
0.4 1.00 
0.2 1.00 
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LABORATORIES 

ATTN: suzi Jensen 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED 

pCi/g 10293 09/26/1998 1033 
pCi/g 10293 09/26/1998 1033 
pCi/g 10293 09/26/1998 1033 
pCi/g 10293 09/26/1998 1033 
pCi/g 10293 09/26/1998 1033 
pCi/g 10293 09/26/1998 1033 
pCi/g 10293 09 !26/1998 1 033 
pCi/g 10293 09/26/1998 1033 
pCi/g 10293 09/26/1998 1033 
pCi/g 10293 09!26/1998 1033 
pCi/g 10293 09!26/1998 1033 
pCi/g 10293 09/26/1998 1033 
pei/g 10293 09/26/1998 1033 
pCi/g 10293 09!26!1998 1033 
pCi/g 10293 09/26/1998 1033 
pei/g 10293 09/26/1998 1033 
pCi/g 10293 09/26!1998 1033 
pCi/g 10293 09/26!1998 1033 
pei/g 10293 09/26/1998 1033 
pCi/g 10293 09/26!1998 1033 
pCi/g 10293 09/26/1998 1033 
pCi/g 10293 09/26/1998 1033 
pCi/g 10293 09/26/1998 1033 
pCi/g 10293 09/26/1998 1033 
pCi/g 10293 09/26!1998 1033 
pCi/g 10293 09/26/1998 1033 
pCi/g 10293 09/26/1998 1033 
pCI/g 10293 09/26/1998 1033 
pCi/g 10293 09/26/1998 1033 
pCi/g 10293 09/26/1998 1033 
pCi/g 10293 09/26/1998 1033 
pCi/g 10293 09/26/1998 1033 
pCi/g 10293 09/26/1998 1033 
pCi/g 10293 09/26/1998 1033 
pCi/g 10293 09/26/1998 1033 
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Job Number: 982440 

I 
CUSTOMER: Sandia National La9oratory 

I 

Customer Sample ID •. : 042513·001 
Laboratory Sample ID: 982440·14 

TEST HETHOO PARAMETER/TEST DESCRIPTION 

Ruthenium·103, HDA, Solid 
Ruthenium-103, Lc, Solid 
Ruthenium-106, Activity, Solid 
Ruthenium·106, Error, +/·, Solid 
Ruthenium·106 0 MDA, Solid 
Ruthenium·106; Lc, Solid 
Thorium-231, Activity, Solid 
Thorium-231, error+/·, Solid 
Thorium-231, MDA, Solid 
Thorium-231, Lc, Solid 
Thorium-232, Solid 
Thorfum·232, Error+/·, Solid 
Thorium·232, MDA, Solid 
Thorium-232, lc, solid 
Uronium·235, ~ctivity, Solid 
Uranium 235, trror +!·, Solid 
Uranium-235, MDA, solid 
Uranium·235, lc, Solid 
Uranium-238, Activity, Solid 
Uranium 238, ~rror +f·, Solid 
Uranium-238, MDA, Solid 
Uranfum·238, (c, Solid 
Zirconium-95, IActivity, Solid 
Zirconium·95,1Error, +/·, solid 
Zirconium-95, HDA, Solid 
Zirconium·95, Lc, Solid 

I 
I 

I 

) 

CORE LABORATORIES 

L A B 0 ~ A T 0 ~ Y T E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC-600835 ATTN: Suzi Jenson 

Date Sampled ...... ; 09/08/1998 Time Sampled ..•••• : 14:30 Sample Matrix ..... : Soil 
Date Received .•.•• : 09/12/1998 Time Received ..... : 11:00 

SAMPLE RESUlT a FLAGS MDL PQL DILUTION UNITS BATCH DATE ANALYZED 

0.1 1.00 pCi/g 10293 09/26/1998 1033 
0.2 1.00 pCi/g 10293 09/26/1998 1033 
1.1 1.00 pCf!g 10293 09/26/1998 1033 
1.4 1.00 pCf!g 10293 09/26/1998 1033 
1.0 1.00 pCi/9 10293 09/26/1998 1033 
0.2 1.00 pCf!g 10293 09/26/1998 1033 
0.9 1.00 pCi/g 10293 09/26/1998 1033 
0.8 1.00 pCi/g 10293 09/26/1996 1033 
0.7 1.00 pCf!g 10293 09/26/1998 1033 
0.4 1.00 pCI/g 10293 09/26/1998 1033 

49.4 1.00 pCi/g 10293 09/2611998 1033 
43.9 1.00 pCi/g 10293 09/26/1998 1033 
26.2 1.00 pCi/g 10293 09/26/1998 1033 
o.s 1.00 pti/g 10293 09/26/1998 1033 
0.7 1.00 pCi/g 10293 09/26/1998 1033 
0.2 1.00 pCi/g 10293 09/26/1998 1033 
0.1 1.00 pCI/g 10293 09/26/1998 1033 
0.4 1.00 pCi/g 10293 09/2611998 1033 
6.6 1.00 pCi/g 10293 09/26/1998 1033 
1.9 1.00 pCi/g 10293 09/26/1998 1033 
1.0 1.00 pCi/g 10293 09/Z6/1998 1033 
0.4 1.00 pCI/g 10293 09/26/1998 1033 
0.5 1.00 pCf!g 10293 09/2611998 1033 
0.2 1.00 peflg 10293 09/26/1998 1033 
0.0 1.00 pCf!g 10293 09/26/1998 1033 
o.o 1.00 pCf/g 10293 09/26/1998 1033 
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Job Number: 982440 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •• :: 042514·001 
Laboratory Sample 10:

1

982440-15 

TEST HETHOO PARAMETER/TEST DESCRIPTION 

: 
CA-GLR·R405 Uranium-234, 235, 238 

Uranium-234, Solid 
Uranium 234, error+/-, Solid 
Uranium-235, Activity, Solid 
Uranium 235 0 error +/·, Solid 
Uranium-238, Activity, Solid 
Uranium 238, error +/·, Solid 
Uranium-234~ HDA, Solid 
Uranium-234, Lc, Solid 
Uranlum-235; HDA, Solid 
Uranium-235~ Lc, Solid 
Uranium-238r HDA, Solid 
Uranium-238, Lc, Solid 

: 
EPA 901.1 Gamma scan (HPGe gamma) 

Actinium-228, Activity, Solid 
Actinlum-228, error+/·, Solid 
Actinlum-228, HDA, Solid 
Actinlum-228, Lc, Solid 
Amerlclum-241, Activity, Solid 
Americlum-241, error+/-, Solid 
Americlum-241, HDA, Solid 
Americlum-241, Lc, Solid 
Cerium-144, Activity, Solid 
Cerium-144, Error, +/·, Solid 
Cerium-144, HDA, Solid 
Cerium-144, Lc, Solid 
Cobalt-60, Activity, Solid 
Cobalt-60, Error, +/·, Solid 
Cobalt-60, HOA, Solid 
Cobalt-60, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/·, solid 
Chromium-51, HDA, Solid 

CORE LABORATORIES 

L A 8 0 R A T 0 R Y T E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC-600835 ATTN: Suzi Jensen 

Date Sampled .....• : 09/08/1998 Time Sampled •••••• : 14:33 Sample Matrix ••••• : Soil 
Date Received ..••• : 09/12/1998 Time Received •••.• : 11:00 

SAMPLE RESULT 0 FLAGS MOL POL DILUTION UNITS BATCH DATE ANALYZED TECI 

0.830 1.00 pCI/g 10281 10/07/1998 1719 * Cl 
0.270 1.00 pCi/g 10281 10/07/1998 1719 * Cl 
0.0900 1.00 pCi/g 10281 10/07/1998 1719 * Cl 
0.0900 1.00 pCi/g 10281 10/07/1998 1719 * Cl 
0.770 1.00 pCI/g 10281 10/07/1998 1719 * Cl 
0.260 1.00 pCi/g 10281 10/07/1998 1719 * Cl 
0.0100 1.00 pCI/g 10281 10/07/1998 1719 * Cl 
0.0100 1.00 pCI/g 10281 10/07/1998 1719 * Cl 
0.0200 1.00 pCI/g 10281 10/07/1998 1719 * Cl 
0.0200 1.00 pCi/g 10281 10/07/1998 1719 * Cl 
0.0100 1.00 pCI/g 10281 10/07/1998 1719 * Ci 
0.0100 1.00 pCI/g 10281 10/07/1998 1719 • c, 

1. 7 1.00 pCi/g 10293 09/26/1998 1033 * Cl 
0.4 1.00 pCI/g 10293 09126/1998 1033 * Cl 
0.1 1.00 pCi/g 10293 09/26/1998 1033 * Cl 
0.0 1.00 pCI/g 10293 09/26/1998 1033 * Cl 
0.3 1.00 pCI/g 10293 09/26/1998 1033 * Cl 
0.4 1.00 pCI/g 10293 09/26/1998 1033 * Cl 
0.4 1.00 pCI/g 10293 09/26/1998 1033 * Ci 
0.3 1.00 pCi/g 10293 09/26/1998 1033 • c, 
0.5 1.00 pCI/g 10293 09/26/1998 1033 • c, 
0.3 1.00 pCI/g 10293 09/26/1998 1033 * c, 
0.2 1.00 pCI/g 10293 09/26/1998 1033 * c, 
0.2 1.00 pCI/g 10293 09/26/1998 1033 * Cl 
0.1 1.00 pCi/g 10293 09/26/1998 1033 * Cl 
0.1 1.00 pCi/g 10293 09/26/1998 1033 * Cl 
0.0 1.00 pCi/g 10293 09/26/1998 1033 * Cl 
0.0 1.00 pCI/g 10293 09/26/1998 1033 • co 
1.1 1.00 pCI/g 10293 09/26/1998 1033 * Ci 
0.6 1.00 pCI/g 10293 09/26/1998 1033 * Cl 
0.2 1.00 pCI/g 10293 09/26/1998 1033 • co 
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Job Number: 982440 

' CUSTOMER: Sandia National la~ratory 

customer Sample 10 .• : 042514-001 
Laboratory sample ID: 982440·15 

TEST METHOO PARAMETER/TEST DESCRIPTION 

Chromium-51, Lc, Solid 
Cesium-134, Activity, Solid 
Ceslum-134, Error, +/·, Solid 
Cesium-134, HOA, Solid 
Cesium-134, Lc, Solid 
Cesium-137, Activity, Solid 
Cesium-137, Error, •!·, Solid 
Cesium-137, MDA, Solid 
Cesium-137, Lc, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, +/·, Solid 
lron·59, HDA, Solid 
Iron-59, Lc, Solid 
Potassium·40, Activity, Solid 
Potassium•40, error+/·, solid 
Potasslum-40, MDA, Solid 
Potassium•40, lc, Solid 
Lead·212, Activity, Solid 
Lead-212, error+/·, Solid 
lead·212, MOA, Solid 
lead-212, Lc, solid 
Lead-214, Activity, Solid 
Lead-214, error+/·, Solid 
Lead-214, MDA, Solid 
Lead·214, lc, Solid 
Radium-226, Activity, Solid 
Radium·226, Error, +/·, Solid 
Radium·226, MOA, Solid 
Radium·226, Lc, Solid 
Radlum-228, Activity, Solid 
Radium·228, Error, +/·, Solid 
Radium-228, HDA, Solid 
Radium-228, lc, Solid 
Ruthenium·103, Activity, Solid 
Ruthenium-103, Error, +/·, Solid 

CORE 

L A 8 0 R A I 0 R Y I E S T RESULTS 
Date: 03;>111999 

PROJECT: AR/COC-600835 

Date sampled •••••• : 09/08/1998 Time Sampled ...••• : 14:33 
Oat~ Received ..... : 09/12!1998 Time Received ••••• : 11:00 

SAMPLE RESULT Q FLAGS MDL POL DILUTION 

0.1 1.00 
0.0 1.00 
0.1 1.00 
0.1 1.00 
0.1 1.00 
0.3 1.00 
0.1 1.00 
0.0 1.00 
o.o 1.00 
0.2 1.00 
0.1 1.00 
0.1 1.00 
0.0 1.00 

23.3 1.00 
3.5 1.00 
0.5 1.00 
0,0 1,00 
0.9 1.00 
0.2 1.00 
0.1 1.00 
0.3 1.00 
1.4 1.00 
0.3 1.00 
0.1 1.00 
0.2 1.00 
1.4 1.00 
0.4 1.00 
o. I 1.00 
0.1 1.00 
1.7 1.00 
0.4 1.00 
o. I 1.00 
0.0 1.00 
0.1 1.00 
0.0 1.00 
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LABORATORIES 

ATTN: suzl Jensen 

Sample Matri~ .•••• : Soil 

UNITS BATCH DATE ANALYZED 

pCi/g 10293 09/26/1998 1033 
pCi/g 10293 09/26/1998 1033 
pCi/g 10293 09!26!1998 1031 
pCi/g 10293 09/26/1998 1033 
pCi/g 10293 09!26/1998 1033 
pCI/g 10293 09/26/1998 1033 
pCi/g 10293 09/26/1998 1031 
pCI/g 10291 09/26/1998 lOll 
pei/g 10293 09/26/1998 1033 
pCI/g 10291 09/26!1998 1033 
pCi/g 10293 09/26/1998 1033 
pCI/g 10293 09/26/1998 1033 
pCI/g 10293 09/26/1998 1033 
pCI/g 10293 09/26!1998 1033 
pCi/g 10293 09/26/1998 1033 
pCI/g 10293 09/26/1998 1033 
pCI!g 10293 09/26/1998 1031 
pCI/g 10293 09!26/1998 1033 
pCI/g 10293 09/26!1998 1033 
pCI/g 10293 09/26/1998 1033 
pCI/g 10293 09/26/1998 1033 
pCI/g 10293 09/26/1998 1033 
pCI/g 10293 09/26/1998 1033 
pCI/g 10293 09/26/1998 1033 
pCI/g 10293 09/26/1998 1033 
pCI/g 10293 09/26/1998 1033 
pCi/9 10293 09/26/1998 lOll 
pCI/g 10293 09/26/1998 1031 
pCI/g 10291 09/26/1998 1031 
pCI/g 10293 09/26/1998 lOll 
pCi/g 10293 09/26(1998 lOB 
pCI/g 10293 09/26/1998 1031 
pCi/g 10293 09/26/1998 1033 
pCI/g 10293 09/26/1998 1033 
pCI/g 10293 09/26/1998 1033 

,._.,..,..., ................. _..... ........................................... ~.,. .. dMI .. .._II~.,.....,...,....,- .. I.,.,thltiNwa .... fM......,......_..GIIinlonl•ap•aNCf,.._,e ........ Mti~IICortUibor..,_ Cor• 

L ........................................ -..,...,.,.,.,,_.. II ................. tt ........................ ..,..........,.,..., ... ...,_. ........................................... _.._.. ..... .,tt~~~t~t~._._._,,....,_ 

TECH 

* ca 
• ca 
• ca 
• ca 
• ca 
• ca 
* ca 
• co 
* ca 
• ca 
* ca 
• ca 
• ca 
• ca 
* ca 
• ca 
•ca 
•ca 
• ca 
• ca 
* ca 
• ca 
• ca 
• co 
• ca 
* ca 
• co 
• ca 
• ca 
• ca 
• ca 
0 ca 
• ca 
• ca 
° Ca 



Job Number: 982440 

CUSTOMER: Sandia National Laboratory 

Customer Sample ID •. : 042514·001 
Laboratory Sample ID: 982440·15 

TEST METHOO PARAMETER/TEST DESCRIPTION 

Ruthenium-103, MOA, Solid 
Ruthenium-103, Lc, Solid 
Ruthenium-106, Activity, Solid 
Ruthenium-106, Error, +/·, Solid 
Ruthenium-106, MOA, Solid 
Ruthonium-106, Lc, Solid 
Thorium-231, Activity, Solid 
Thorium-231, error+/-, Solid 
Thorium-231, MDA, Solid 
Thorium-231, Lc, Solid 
Thorlum·232, Solid 
Thorium-232, Error+/·, Solid 
Thorlum-212, HDA, Solid 
Thorium·232, Lc, Solid 
Uranium-235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uranium-235, MDA, Solid 
Uranium-235, Lc, Solid 
Uranium-238, Activity, solid 
Uranium 238, error+/·, Solid 
Uranium-238, HDA, Solid 
Uranlum·238, Lc, Solid 
Zirconium-95, Activity, Solid 
Zirconium-95, Error, +/·, Solid 
Zirconium-95, MDA, Solid 
Zirconium-95, Lc, Solid 

CORE LABORATORIES 

LABORATORY T E S T R E S U L T S 
Date: 03/31/1999 

PROJECT: AR/COC·600835 ATTN: SUli Jensen 

Date Sampled •.•.•• : 09/08/1998 Time Sampled •••••• : 14:33 Sample Matrix ••••• : Soil 
Date Received ..... ; 09/12/1998 Time Received ••••• : 11:00 

SAMPLE RESULT Q FLAGS MDL PQL DILUTION UNITS BATCH DATE ANALYZED TECH 

o.o 1.00 pCi/g 10293 09/26/1998 1033 * ca 
0.0 1.00 pCi/g 10293 09/26/1998 1033 * ca 
1.3 1.00 pCI/g 10293 09!26!1998 1033 * ca 
0.6 1.00 pCi/g 10293 09/26/1998 1033 • ca 
0.9 1.00 pCI/g 10293 09/26/1998 1033 * ca 
0.0 1.00 pCI/g 10293 09/26/1998 1033 * ca 
0.0 1.00 pCi/g 10293 09/26/1998 1033 • ca 
0.0 1.00 pCi/g 10293 09/26/1998 1033 * ca 
0.9 1.00 pCi/g 10293 09/26/1998 1033 •ca 
0.4 1.00 pCi/g 10293 09/26/1998 1033 • ca 

66.6 1.00 pCI/g 10293 09/26/1998 1013 • ca 
77.0 1.00 pCI/g 10293 09/26/1998 1033 * ca 
70.6 1.00 pCI/g 10293 09!26!1998 1033 *c:e 
0.3 1.00 pCI/g 10293 09/26/1998 1033 • ca 
0.2 1.00 pCI/g 10293 09/26/1998 1033 • ca 
0.1 1.00 pCi/g 10293 09/26/1998 lOll • ca 
0.0 1.00 pci/g 10293 09/26/1998 1033 * co 
0.2 1.00 pCJ/g 10293 09/26/1998 1033 * ca 
5.6 1.00 pCi/g 10293 09/26/1998 1033 * ca 
4.7 1.00 pci/g 10293 09/26/1998 1033 • ca 
2.8 1.00 pCI/g 10293 09/26/1998 1033 • ca 
0.4 1.00 pCI/g 10293 09/26/1998 1033 • co 
0. I I .oo pCI/g 10293 09/26/1998 1033 * ca 
0.1 1.00 pCi/g 10293 09/26/1998 1031 • ca 
0.0 1.00 pCI/g 10293 09/26/1998 1033 • ca 
o.o 1.00 pCI/g 10293 09/26/1998 1033 • ca 
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Job Number: 982440 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •. : 042515·001 
Laboratory Sample 10: 982440-17 

TEST HETHOO PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 Uranium·234, 235, 238 
Uranium·234, Solid 
Uranium 234, error+/·, Solid 
Uranium•235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uranlum·238, Activity, Solid 
Uranium 238, error •!·, Solid 
Uranlum·234, HDA, solid 
Uranium•234, lc, Solid 
Uranlum-235, HOA, Solid 
Uranium-235, lc, Solid 
Uranium-238, MDA, Solid 
Uranium-238, Lc, Solid 

EPA 901.1 Gamma Scan (HPCe gamma) 
Actinium-228, Activity, Solid 
Actinium·228, error +f·, Solid 
Actlnium-228, HOA, Solid 
Actinium-228, lc, Solid 
Amerlcium-241, Activity, Solid 
Amerielum-241, error+/·, Solid 
Americlum·241, MOA, Solid 
Amerielum-241, lc, Solid 
cerium-144, Aetlvlty, Solid 
Cerium-144, Error, •1·, Solid 
Cerlum·\44, HOA, Solid 
Cerium-144, Le, Solid 
Cobalt-60, Activity, Solid 
Cobalt-60, Error, +/·, Solid 
Cobalt-60, HOA, Solid 
Cobalt-60, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
Chromium-51, MDA, Solid 

) ) 

CORE LABORATORIES 

L A B 0 R A T 0 R Y T E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC-600835 ATTN: Suzl Jensen 

Date Sampled ..•.•• : 09/08/1998 Time Sampled ..•..• : 14:35 Sample Matrix ••••• : Soil 
Date Received .••.. : 09/12/1998 Time Received .•.•• : 11:00 

SAMPLE RESULT Q FLAGS MOL POL DILUTION UNITS BATCH DATE ANALYlEO 

1.03 1 pCi/g 10281 10/07/1998 1119 
0.330 1 pCi/g 10281 10/07/1998 1719 
0.0100 1 pCl/g 10281 10(07/1996 1719 
0.0400 1 pCl/g 10281 10/07/1998 1719 
1.09 1 pCifg 10281 10/07/1998 1719 
0.330 1 pCi/g 10281 10/07/1998 1719 
0.0100 1 pCi/g 10281 10/07/1998 1719 
0. 0100 1 pCl/g 10281 10/07/1998 1719 
0.0200 I pCi/g 10281 10/0711998 1719 
0.0200 1 pCI/g 10281 10/07/1998 1719 
0.0100 1 pCl/g 10281 10/07/1998 1719 
0.0100 1 pCi/g 10281 10/07/1998 1719 

2.1 • 1 pCI/g 10293 09/26/1998 1140 
0.4 1 pCi/g 10293 09/26/1998 1140 
0.1 I pCl/g 10293 09/26/1998 1140 
0.0 1 pCI/g 10293 09/26/1998 1140 
0.2 I pCI/9 \0293 09/26/1998 1140 
0.2 1 pCi/g 10293 09/26/1998 1140 
0.1 1 pCI/g 10293 09/26/1998 \140 
0.5 1 pCi/g 10293 09/26/1998 1140 
0.4 1 pCI/g 10293 09/26/1998 1140 
0.4 1 pCi/g 10293 09/26/1998 1140 
0.4 1 pCI/g 10293 09/26/1998 1140 
0.4 I ptl/g 10293 09/26/1998 1140 
0.0 1 pCi/g 10293 09/26/1998 1140 
0.0 1 pCl/g 10293 09/26/1998 1140 
0.0 1 pCI/g 10291 09/26/1996 \140 
o.o I pCi/g 10293 09/26/1998 1140 
1.6 1 pCI/g 10293 09/26/1998 1140 
1.9 1 pCI/g 10293 09/26/1998 1140 
1.0 1 pCI/g 10293 09/26/1998 1140 
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TECH 

• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
* C& 
• ca 
• (:ft 

• ca 
• ca 
• ca 

• ca 
• ca 
• ca 
• ca 
•eo 
• ea 
• ca 
• ca 
• ca 
• ca 
• ta 
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• ea 
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• ca 
• ca 
• ca 



Job Number: 982440 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 .• : 042515·001 
Laboratory Sample ID: 962440-17 

TEST METHOD 

. 

PARAMETER/TEST DESCRIPTION 

Chromium-51, Lc, Solid 
Ceslum-134, Activity, Solid 
Cesium-134, Error, +!·, Solid 
Ceslum-134, HOA, Solid 
Cesium-134, Lc, Solid 
Ceslum-137, Activity, Solid 
Cesium-137, Error, +!·, Solid 
Cesium-137, MOA, Solid 
Cesium-137, Lc, Solid 
Iron-59, ActiVity, Solid 
lron•59, Erro~, +/·, Solid 
I ron-59, 14DA, ,Solid 
Iron-59, lc, solid 
Potassium-40, ~ctfvlty, Solid 
Potasslun-40, 1error +/-, Solid 
Potasslum-40, ~A, Solid 
Potassium-40, :Lc, Solid 
Lead-212, Acti~ity, Solid 
Lead-212, err~r +/·, Solid 
Lead·212, HOA,I Solid 
Lead-212, Lc, lsol id 
Lead-214, Activity, Solid 
Lead-214, error+/·, Solid 
Lead-214, MOA,I Sol fd 
Lead-214, Lc, ~olid 
Radium-226, Activity, Solid 
Radlum-226, E~ror, +/·, Solid 
Radium•226, MDA, Solid 
Radium-226, Ld, Solid 
Radium·228, A~tfvity, Solid 
Radium-228, Error, +/·, Solid 
Radium·228, MDA, Solid 
Radium-228, Lc, Solid 
Ruthenium-103,! Activity, Solid 
Ruthenium-103,i Error, +/·, Solid 

I 

CORE LABORATORIES 

L A 8 0 R A T 0 R Y T E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC-600635 ATTN: Suzi Jensen 
··--------------- --·--~--~------- .. --- -~-~--

Date Sampled ...... : 09/06/1996 Time Sampled .••.•• : 14:35 Sample Matrix •...• : Soil 
Date Received ..... : 09/12/1998 Time Received •.••• : 11:00 

SAMPLE RESULT Q FLAGS HDL PQL DILUTION UNITS BATCH DATE ANALYZED I TECH 

0.4 1 pCI/g 10293 09/26/1998 1140 ° Cl 
0.2 1 pCi/g 10293 09/26/1998 1140 • ea 
0.2 1 pCi/g 10293 09/26/1998 1140 •ca 
0.1 1 pCI/g 10293 09/26/1998 1140 ° Cl 
0.2 1 pCI/g 10293 09/26/1998 1140 • ca 
o.z 1 pCI/g 10293 09/26/1998 1140 • ca 
0.2 1 pCI/g 10293 09/26/1998 1140 • ca 
0.1 1 pCi/g 10293 09/26/1998 1140 • ca 
0.2 1 pCi/g 10293 09/26/1998 1140 • ca 
0.6 1 pCi/g 10293 09/26/1998 1140 • ca 
0.2 1 pCi/g 10293 09/26/1998 1140 • ca 
0.0 1 pCI/g 10293 09/26/1998 1140 • ea 
0.0 1 pCI/g 10293 09/26/1998 1140 • ea 

25.2 1 pCi/g 10293 09/26/1998 1140 • ca 
3.3 1 pCi/g 10293 09/26/1998 1140 • ca 
0.4 1 pCI/g 10293 09/26/1998 1140 • ca 
0.0 1 pCI/g 10293 09/26/1998 1140 • tl 
1.1 1 pCi/g 10293 09/26/1998 1140 • tl 
0.2 1 pCi/g 10293 09/26/1998 1140 • ca 
0.1 1 pCi/g 10293 09/26/1998 1140 • ca 
0.3 1 pCI/g 10293 09/26/1998 1140 ° Cl 
2.2 1 pCI/g 10293 09/26/1998 1140 • ca 
0.5 1 pCI/g 10293 09/26/1998 1140 • tl 

0.2 1 pCi/g 10293 09/26/1998 1140 • ca 
0.3 1 pCI/g 10293 09/26/1998 1140 • ca 
1.9 1 pCI/g 10293 09/26/1998 1140 • ca 
0.4 1 pCi/g 10293 09/Z6/1998 1140 • ca 
0.1 1 pCi/g 10293 09/26/1998 1140 • ca 
0.1 1 pCi/g 10293 09/26/1998 1140 ° Cl 
2.1 1 pCi/g 10293 09/26/1998 1140 • co 
0.4 1 pCi/g 10293 09/26/1998 1140 • ca 
0.1 1 pCi/g 10293 09/26/1998 1140 • ca 
0.0 1 pCI/g 10293 09/26/1998 1140 • ca 
0.0 1 pCI!g 10293 09/26/1998 1140 • ca 
0.0 1 pCi/g 10293 09/26/1998 1140 • ca 
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) 

Job Number: 982440 

CUSTOMER: Sandia National Laboratory 

Customer Sample ID •• : 042515-001 
laboratory Sample ID,= 982440·17 

TEST HETHOO PARAMETER/TEST DESCRIPTION 

Ruthenium-1103, HOA, Solid 
Ruthenium-103, lc, Solid 
Ruthenium-106, Activity, Solid 
Ruthenium·106, Error, •!·; Solid 
Ruthenium-106, MDA, Solid 
Ruthenium-106, Le, Solid 
Thorlum-231, Activity, Solid 
Thorium-231, error+/·, Solid 
Thorium-231, HDA, Solid 
Thorlum-231, Lc, So\ id 
Thorium-232 1 Solid 
Thorium-232, Error +f·, Solid 
Thorium-232, MDA, Solid 
Thorium-232, le, Solid 
Uranium-235, Activity, Solid 
Uranium Z3S, error+/·, Solid 
Uranium-235, HDA, Solid 
uranium-235, Lc, Solid 
Uranium-238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranlum·238, HOA, Solid 
Uranium-238, Lc, Solid 
Zitconium-95, Activity, Solid 
Zirconium·95, Error, +/·, Solid 
Zirconium-95, HOA, Solid 
Zirtonlum-95, lc, Solid 

CORE LABORATORIES 

l A 8 0 R A T 0 R Y T E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC-600835 ATTN: Suzl Jensen 

Date Sampled ...•.. : 09/08/1998 Time Sampled •••••• : 14:35 Sample Matrix ..... : Soil 
Date Received .••.• : 09/12/1996 Time Received ..••• : 11:00 

SAMPLE RESULT Q FlAGS MDL POL DILUTION UNITS BATCH DATE ANALYZED TE 

0.1 1 pCI/g 1()293 09!26/1998 1140 .. 
o. 1 1 pCI/g 10293 09!26/1998 1140 .. 
1.1 1 pCI/g 10293 09/Z6/1998 1140 .. 
0.7 1 pCi/g 10293 09/26/1998 1140 .. 
0.9 1 pCI/g 10293 09/26/1998 1140 • 
0.2 1 pCi/g 10293 09/26/1998 1140 .. 
2.0 1 pCI/g 10293 09/26/1998 1140 * 
1.3 1 ptl/g 10293 09/26/1998 1140 .. 
0.8 1 pCI/g 10293 09/26/1998 1140 • 
0.6 1 pCi/g 10293 09/26/1998 1140 • 

36.3 1 pCi/g 1()293 ()9/26!1998 114() .. 
43.6 1 pCI/g 10293 09/26/1998 1140 • 
26.9 1 pCI/g 10293 09/Z6/1998 1140 .. 
0.5 1 pCl/g 10293 09/26/1998 1140 • 
0.4 1 pCI/g 10293 09/26/1998 1140 • 
0.1 1 pCI/g 10293 09/26/1998 1140 • 
0.1 1 pCI/g 10293 09/26!1998 1140 • 
0.3 1 ptl/g 10293 09/26/1998 1140 • 
5.4 1 pCI/g 10293 09/26/1998 1140 .. 
1.9 1 ptl/g 10293 09/26/1998 1140 • 
1.1 1 pCI/g 10293 09!26/1998 1140 • 
0.5 1 ptl/g 10293 09/26/1998 1140 • 
0.2 1 ptl/g 10293 09/26/1998 1140 • 
0.1 1 pCI/g 10293 09/26/1998 1140 • 
0.1 1 pCi/g 10293 09/26/1998 1140 • 
o. 1 1 pCI/g 10293 09/26/1998 1140 • 
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CORE LABORATORIES 

L A B 0 R A T 0 R Y T E S T RESULTS 
Job Number: 982440 Date: 03/31/1999 

CUSTOMER: Sandia National Lobbratory PROJECT: AR/COC-600835 ATTN: Suzi Jensen 
f---------_.;_-----------------------------------~ .. 0.--~-~~~------! 

Customer Sample ID •• : 042516·001 
Laboratory Sample ID: 982440·20 

TEST METHOD PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 Uraniw-234, 235, 238 
Uraniw-234, Solid 
Uraniw 234, error+/·, Solid 
Uraniw-235, Activity, Solid 
Uraniw 235, error+/·, Solid 
Uraniw-238, Activity, Solid 
Uraniw 238, error+/·, Solid 
Uraniw-234, HOA, Solid 
Uraniw-234, Lc, Solid 
Uraniw·235, HOA, Solid 
Uraniw-235, Lc, Solid 
Uraniw-238, HOA, Solid 
Uraniw-238, Lc, Solid 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actiniw·228, Activity, Solid 
Actiniw-228, error+/·, Solid 
Actinium·228, MDA, Solid 
Actinium·228, Lc, Solid 
Americium·241, Activity, Solid 
Americium-241, error+/·, Solid 
Americium-241, HOA, Solid 
Americium-241, lc, Solid 
Cerium-144, Activity, Solid 
Cerium-144, Error, +/·, Solid 
Cerium-144, MOA, Solid 
Cerium-144, Lc, Solid 
Cobalt-60, Activity, Solid 
Cobalt-60, Error, +/·, Solid 
Cobalt-60, MOA, Solid 
Cobalt-60, lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
Chromium-51, HOA, Solid 

Date Sampled ..••.• : 09{08/1998 Time Sampled .••••• : 14:45 
Date Received ..•.. : 09{12/1998 Time Received ••••• : 11:0D 

SAMPLE RESULT Q FLAGS MDL POL DILUTION 

0.800 1.00 
0.290 1.00 
0.0100 1.00 
0.0300 1.00 
1.00 1.00 
0.320 1.00 
0.0100 1.00 
0.0100 1.00 
0.0200 1.00 
0.0200 1.00 
0.0100 1.00 
0.0100 1.00 

1.6 1.00 
0.4 1.00 
0.1 1.00 
0.0 1.00 
0.7 1.00 
0.7 1.00 
0.3 1.00 
0.3 1.00 
0.1 1.00 
0.3 1.00 
0.3 1.00 
0.3 1.00 
0.3 1.00 
0.1 1.00 
0.0 1.00 
0.0 1.00 
0.3 1.00 
0.2 1.00 
0.2 1.00 

-~- - -- - -- ------
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Sample Matrix .•••• : Soil 

UNITS BATCH DATE ANALYZED I TECH 

pCi/g 10281 10/07/1998 1719 • ca 
pCI/g 10281 10/07/1998 1719 • ca 
pCI/g 10281 10{07/1998 1719 • ca 
pCi/g 10281 10{07/1998 1719 • ca 
pCi/g 10281 10/07/1998 1719 • ca 
pCi/g 10281 10{07/1998 1719 • ca 
pCi/g 10281 10/07/1998 1719 • ca 
pCI/g 10281 10/07/1998 1719 • ca 
pCI/g 10281 10/07/1998 1719 • ca 
pCi/g 10281 10/07/1998 1719 •ca 
pCi/g 10281 10/07/1998 1719 * ca 
pCI/g 10281 10/07/1998 1719 • ca 

pCi/g 10293 09/26/1998 1140 • ca 
pCi/g 10293 09/26/1998 1140 • ca 
pCi/g 10293 09/26/1998 1140 • ca 
pCi/g 10293 09/26/1998 1140 • ca 
pCi/g 10293 09/26/1998 1140 • ca 
pCI/g 10293 09126/1998 1140 • ca 
pCi/g 10293 09/26/1998 1140 • ca 
pCi/g 10293 09/26/1998 1140 • ca 
pCI/g 10293 09/26/1998 1140 • ce 
pCi/g 10293 09126/1998 1140 * ca 
pCi/g 10293 09126/1998 1140 • ca 
pCI/g 10293 09/26/1998 1140 • ca 
pCi/g 10293 09/26/1998 1140 • ca 
pCI/g 10293 09/26/1998 1140 • ca 
pCi/g 10293 09/26/1998 1140 • ca 
pCI/g 10293 09/26/1998 1140 • ca 
pCI/g 10293 09/26/1998 1140 • ca 
pCi/g 10293 09/26/1998 1140 • ca 
pCi/9 10293 09{26/1998 1140 • ca 
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rouLAB CORE LABORATORIES 

l ~ 8 a R ~ T a R Y T E S T R E S U l T S 
Job Nl>tlber: 982440 Date: 03/31/1999 

CUSTOMER: Sandia National laboratory PROJECT: AR/COC-600835 ATTN: Suzi Jensen 

customer Sample ID •• : 042516·001 Date Sampled .••... : 09/06/1996 Time Sampled ..•••• : 14:45 Sample Matrix ••••• : Soil 

Laboratory Sample ID: 982440-20 Date Received .•.•. : 09/12/1998 Time Received ...•• : 11:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q FLAGS MDL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

Chromium-51, Lc, Solid 0.1 1.00 pCi/g 10293 09126/1998 1140 • ca 

Cesium·\34, Activity, Solid o.o 1.00 pCi/g 10293 09/26(1996 \\40 • ca 

Cesium-134, Error, +/·, Solid o.o 1.00 pCi/g 10293 09126/1996 1140 * ca 

Cesium·134, HDA, Solid o.o 1.00 pCi/g 10293 09/26/1998 1140 • ca 

Ceslum·\34, lc, Solid o.o 1.00 pCI/g 10293 09/26/1998 \\40 • ca 

Cesium-137, Activity, Solid 0.2 1.00 pCi/g 10293 09/26/1998 1140 • ca 

Cesium-137, Error, +{·, Solid 0.1 1.00 pCi/g 10293 09!261\996 1\40 • ca 

Ceslum-137, HOA, Solid 0.0 \,00 pCI/g \0293 09/2611998 \140 • ca 

Cesium-137, Lc, Solid o.o 1.00 pCf/g 10293 09/26/1998 1140 * ca 

Iron-59, Activity, Solid 0.3 1.00 pCi/g 10293 09/26/1996 1140 • ca 

Iron-59, Error, +/·, Solid o. \ 1.00 pCI/g 10293 09/26/1998 \140 • ca . lron·59, MDA, Solid 0.1 1.00 pCI/g 10293 09/26/1998 1140 * ca 

Iron-59, Lc, Solid 0.0 1.00 pCi/g 10293 09/26/1998 1140 • ca 

Potassium-40, Activity, Solid 22.1 1.00 pCi/g 10293 09/26/1996 1140 • ca 

Potassium-40, error+/·, Solid 3.3 1.00 pCi/9 10293 09/26/1998 1140 * ca 

Potassium-40, HDA, Solid 0.4 1.00 pCftg 10293 09/26/1998 1140 • ca 

Potassium·40, Lc, Solid o.o 1.00 pCi/g 10293 09/26/1996 1140 • ca 

Lead-212, Activity, Solid o.8 1.00 pCi/9 10293 09/26/1998 1140 • ca 

Lead-212, error+/·, Solid 0.1 1.00 pCI/g 10293 09/26/1998 1140 • ca 

Lead·212, MOA, Solid 0.1 1.00 pCi/9 10293 09/26/1996 1140 • ca 

Lead·212, Lc, Solid 0.2 1.00 pCi/g 10293 09/26/1998 1140 * ca 

lead-214, Activity, Solid 1.3 1.00 pCI/g 10293 09/26/1998 1140 *ea 

Lead·214, error+/·, Solid 0.2 1.00 pCI/9 10293 09/26/1998 1140 • ca 

Lead-214, MDA, Solid 0.0 1.00 pCi/9 10293 09/26/1998 1140 • ca 

Lead-214, lc, Solid 0.0 1.00 pCI/g \0293 09/26/1998 1\40 • CD 

Radium-226, Activity, Solid 1.2 1.00 pCi/9 10293 09/26/1998 1140 • ca 

Radlum-226, Error, +/·, Solid 0.2 1.00 pCi/9 10293 09/26!1996 1140 • ca 

Radium·226, HDA, Solid o.o 1.00 pCI/g 10293 09/26/1998 1140 * ca 

Radium-226, Lc, Solid o.o 1.00 pC(/g 10293 09/26/1998 1 "0 • ca 

Radium-228, Activity, Solid 1.6 1.00 pCi/g 10293 09/26/1998 1140 * ta 

Radium·228, Error, +/·, Solid 0.4 1.00 pCf/9 10293 09/26/1998 1140 • ca 

Radfum-226, HOA, Solid o. 1 1.00 pCi/g 10293 09/26/1998 1140 * C8 

Radium·228, Lc, solid 0.0 1.00 pCi/g 10293 09/26/1998 1140 * CD 

Ruthenium·103, Activity, Solid 0.1 1.00 pCI/g 10293 09/26/1998 1140 • ca 

Ruthenium-103, Error, +/·, Solid o.o 1.00 pCi/g 10293 09/26/1998 1140 * ca 
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CORE LABORATORIES 

L A B 0 R A I 0 R Y I E S I RESULTS 
Job Number: 982440 Date: 03/31!1999 

f-----------~---------~-----~---····-----------~------------1 
CUSTOMER: Sandia National Laboratory 

Customer Sample ID •• : 042516·001 
Laboratory Sample ID: 982440·20 

TEST HETHOO PARAMETER/TEST DESCRIPTION 

Ruthenium·103, HDA, Solid 
Ruthenium·103, Lc, Solid 
Ruthenium-106, Activity, Solid 
Ruthenium·106, Error, +/·, Solid 
Ruthenium-106, MDA, Solid 
Ruthenium-106, Lc, Solid 
Thorium-231, Activity, Solid 
Thorfum-231, error+/·, Solid 
Thorium·231, HDA, Solid 
lhorium-231, Lc, Solid 
Thorfum-232, Solid 
Thorium-232, Error+/·, Solid 
Thorfum-232, MDA, Solid 
Thorium-232, Lc, Solid 
Uranium-235, Activity, Solid 
Uranium 235, error +/·, Solid 
Uranfum·235, HOA, Solid 
Uranium-235, Lc, Solid 
Uranium-238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranium-238, HDA, Solid 
Uranfum·238, Lc, Solid 
Zfrconium·95, Activity, Solid 
Zlrconium-95, Error, +f·, Solid 
Zirconfum-95, HDA, Solid 
Zirconfum·95, Lc, Solid 

PROJECT: AR/COC-600835 ATTN: Suzi Jensen 

Date Sampled .••.•• : 09/08/1998 Time Sampled •••••• : 14:45 Sample Matrix ••••• : Soli 
Date Received .•... : 09/12/1998 Time Received .•.•• : 11:00 

SAMPLE RESULT Q FLAGS MOL PCL DILUTION UNITS BATCH DATE ANALYZED 

0.0 1.00 pei/g 10293 09/26/1998 1140 
0.0 1.00 pCi/g 10293 09/26/1998 1140 
1.5 1.00 pef/g 10293 09/26/1998 1140 
0.6 1.00 pCI/g 10293 09/26/1998 1140 
0.9 1.00 pCi/g 10293 09/26/1998 1140 
0.0 1.00 pCi/g 10293 09/26/1998 1140 
1.8 1.00 pCi/g 10293 09/26/1998 1140 
1.1 1.00 pCI/g 10293 09/26/1998 1140 
0.6 1.00 pCI/g 10293 09/26/1998 1140 
0.3 1.00 pCi/g 10293 09/26/1998 1140 

135 1.00 pCi/g 10293 09/26/1998 1140 
134 1.00 pCI/g 10293 09!26!1996 1140 
59.8 1.00 pCI/g 10293 0912611998 1140 
0.3 1.00 pCI/g 10293 09/26/1998 1140 
0.4 1.00 pCi/g 10293 09/26/1998 1140 
0.1 1.00 pCI/g 10293 09/26/1998 1140 
0.1 1.00 pCI/g 10293 09/26/1998 1140 
0.3 1.00 pCI/g 10293 09/26/1998 1140 
3.6 1.00 pCI/g 10293 09/26/1998 1140 
3.4 1.00 pCI/g 10293 09/26/1998 1140 
2.3 1.00 pCI/g 10293 09/26/1998 1140 
0.3 1.00 pCI/g 10293 09/26/1998 1140 
0.2 t.oo pCI/g 10293 09/26/1998 1140 
0.1 1.00 pCI/g 10293 09!26!1998 1140 
0.0 1.00 pCi/g 10293 09/26/1998 1140 
0.0 1.00 pCi/g 10293 09/26/1998 1140 
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Job Number: 982440 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •• : 042517·001 
Laboratory Sample ID: 982440·21 

TEST MHHOO PARAMETER/TEST DESCRIPTION 

CA·GlR·R405 Uranium-234, 235, 238 
Uranium·234, Solid 
Uranium 234, error+/·, Solid 
Uranfum·235, Activity, Solid 
Uranium 215, error+/·, Solid 
Uranium-238, Activity, Solid 
Uranium 238, error •!·, Solid 
uranfum-234, HDA, Solid 
Uranlum-234, lc, Solid 
Uranium·235, MOA, Solid 
uranlum·235, lc, Solid 
uranlum-238, HDA, Solid 
uranlum-236, Lc, solid 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actinfum-228, Activity, Solid 
Actinfum-228, error+/·, Solid 
Actfnfum-228, HDA, Solid 
Actlnium-228, lc, Solid 
Amerfefum-241, Activity, Solid 
Amerfcfum-241, error •1·, Solid 
Amerfefum-241, HDA, Solid 
Amerlcfum-241, Lc, Solid 
Cerlum-144, Activity, Solid 
Cerium-144, Error, +J-, Solid 
Cerfum·144, MOA, Solid 
Cerium-144, lc, Solid 
Cobalt-60, Activity, Solid 
Cobalt-60, Error, +/·, Solid 
Cobalt·60, HDA, Solid 
Cobalt·60, Lc, Solid 
chromium-51, Activity, solid 
Chromium-51, Error, +/·, Solid 
Chromium-51, HOA, Solid 

CORE LABORATORIES 

l A B 0 R A T 0 R Y T E S T R E S U l T S 
Date: 03/31/1999 

PROJECT: AR/COC-600835 ATTN: Suzf Jensen 

Date Sampled ...•.. : 09/08/1998 Time Sampled •••••• : 14:50 Sample Hatrlx ••••• : Soil 
Date Received ••..• : 09/12/1998 Time Received ••••• : 11:00 

SAMPlE RESULT Q FLAGS HDl POL DILUTION UNITS BATCH DATE ANALYZED 

0.850 1.00 pCi/g 10281 10/07/1998 1719 
0.300 1.00 pCI/g 10281 10/07/1998 1719 
o. 110 1.00 pCf/g 10281 10/07/1998 1719 
0.100 1.00 pCI/g 10261 10/07/1998 1719 
0.850 1.00 pCI/g 10281 10/07/1998 1719 
0.290 1.00 pCI/g 10281 10/07/1998 1719 
0.0100 1.00 pCI/g 10281 10/07/1998 1719 
0.0100 1.00 pCI/g 10281 10/07/1998 1719 
0.0200 1.00 pCI/g 10281 10/07/1998 1719 
0.0200 1.00 pCf/g 10281 10/07/1998 1719 
0.0100 1.00 pCI/g 10281 10/07/1998 1719 
0.0100 1.00 pCI/g 10281 10/07/1998 1719 

1.2 1.00 pCI/g 10293 09/2611998 1249 
0.3 1.00 pCI/g 10293 09/26/1998 1249 
0.1 1.00 pCI/g 10293 09/26/1998 1249 
0.0 1.00 pCI/g 10293 09/26/1998 1249 
0.1 1.00 pCI/g 10293 09/26/1998 1249 
0.2 1.00 pCf/g 10293 09/26/1998 1249 
0.1 1.00 pCf/g 10293 09/26/1998 1249 
o.s 1.00 pCI/g 10293 09/26/1998 1249 
0.2 1.00 pCI/g 10293 09/26/1998 1249 
0.4 1.00 pCI/g 10293 09/26/1998 1249 
0.3 1.00 pCI/g 10293 09/26/1998 1249 
0.4 1.00 pCI/g 10293 09/26/1998 1249 
0.2 1.00 pCI/g 10293 09/26/1998 1249 
0.1 1.00 pC!/g 10293 09/26/1998 1249 
0.0 1.00 pCi/g 10293 09/26/1998 1249 
0.0 1.00 pCI/g 10293 09/26/1998 1249 
0.7 1.00 pCI/g 10293 09/26/1998 1249 
0.7 1.00 pCi/g 10293 09/26/1998 1249 
0.5 1.00 pCI/9 10293 09/26!1996 1249 
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m~w CORE LABORATORIES 
l A D 0 R A I 0 R Y I E S I RESULTS 

Job Nunber: 982440 Date: 03/31/1999 

CUSTOMER: Sandia National labbratory PROJECT: AR/COC·600835 ATTN: Suzi Jensen 
' , 

Customer Sample 10 .. : 042517-001 Date Sampled ..••.• : 09/08/1998 Time Sanpled •••••• : 14:50 Sample Matrix ••••• : Soil 
laboratory Sample ID: 98?440·21 Date Received ..... : 09/12/1998 Time Received •••.• : 11:00 

TEST HETHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q FLAGS HDL PQL DILUTION UNITS BATCH DATE ANALYZED I TECH 

chromium-51, Lc, Solid 0.2 1.00 pCi/g 10293 09/26/1998 1249 * ca 
Ceslum·134, Activity, Solid 0.1 1.00 pCi/g 10293 09/26/1998 1249 * ca 
Cesium-134, Error, +/·, Solid 0.1 1.00 pCi/g 10293 09/2611998 1249 *u 
Cesium-134, HDA, Solid 0.1 1.00 pCi/g 10293 09/26/1998 1249 * ca 
Cesium-134, Lc 0 Solid 0.2 1.00 pCi/g 10293 09/26/1998 1249 * ca 
Cesium-137, Activity, Solid 0.3 1.00 pCi/g 10293 09/26/1998 1249 * ca 
Cesium-137, Error, •!·, Solid 0.2 1.00 pCi/g 10293 09/26/1998 1249 * ca 
Cesium-137, HDA, Solid 0.1 1.00 pCi/g 10293 09/26/1998 1249 • ca 
Ceslum-137, Lc~ Solid 0.2 1.00 pCI/g 10293 09/2611998 1249 * ca 
Iron-59, Activity, Solid 0.3 1.00 pei/g 10293 09/26/1998 1249 * ca 
Iron-59, Error~ +/·, Solid 0.2 1.00 pCl/g 10293 09/26/1998 1249 * ca 
lron·59, HDA, Solid 0.1 1.00 pCI/g 10293 09/2611998 1249 *ca 
Iron-59, lc, Splld o. 1 1.00 pCI/g 10293 09/26/1998 1249 • ca 
Potassium·40, ~c!ivlty, Solid 24.1 1.00 pCl/g 10293 09/26/1998 1249 • ca 
Potasslum-40, error •t·, Solid 3.0 1.00 pei/g 10293 09/26!1998 1249 * ca 
Potassium-40, ~A, Solid 0.3 1.00 pCl/g 10293 09/26/1998 1249 * ca 
Potassium·40, .c, Solid 0.0 1.00 pCI/g 10293 09/2611998 1249 * ca 
Lead-212, Actirity, sotid 0.8 1.00 pei/g 10293 09/26/1998 1249 • ca 
Lead-212, erro +/·, Solid 0.2 1.00 pCI/g 10293 09/26/1998 1249 * ca 
Lead·212, HDA,!Solid 0.1 1.00 pCI/g 10293 09/26/1998 1249 • ca 
lead-212, Lc, Solid 0.3 1.00 pCI/g 10293 09/26/1998 1249 • ca 
Lead-214, Activity, Solid 1.6 1.00 pCi/g 10293 09/26/1998 1249 * ca 
lead·214, error +/·, Solid 0.2 1.00 pCi/g 10293 09/26/1998 1249 • ca 
Lead-214, HOA,ISolid 0.0 1.00 pCI/g 10293 09/26/1998 1249 • ca 
Lead-214, Lc, Solid 0.0 1.00 pCI/g 10293 09/26/1998 1249 * ca 
Radium-226, Activity, Solid 1. 1 1.00 pCi/g 10293 09/26/1998 1249 * Cll 
Radium-226, Error, +/·, Solid 0.3 1.00 pCi/g 10293 09/26/1998 1249 * ca 
Radium-226, HDA, Solid 0.1 1.00 pCI/g 10293 09/26/1998 1249 • ca 
Radium-226, Lc~ Solid 0.2 1.00 pCi/g 10293 09/26/1998 1249 • ca 
Radium-228, Activity, Solid 1.2 1.00 pCI/g 10293 09/26/1998 1249 • ca 
Radium-228, Error, +/·, Solid 0.3 1.00 pCI/g 10293 09/26/1998 1249 • ca 
Radium-228, HDA, Solid 0.1 1.00 pCi/g 10293 09/2611996 1249 * ca 
Radium-228, lc 0 Solid o.o 1.00 pCI/g 10293 09{26/1998 12:49 • ca 
Rutheniun·103, j Activity, Solid 0.1 1.00 pel/g 10293 09/26/1998 1249 • ca 
Ruthenium-103,!Error, +/·, Solid 0.1 1.00 pCI/g 10293 09/26/1996 1249 • ca 
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ill~ LAB CORE LABORATORIES 

l A 0 0 R A I 0 R Y T E S I RESULTS 
Job NU!bcr: 982440 Date: 03/31/1999 

CUSTOMER: Sandia National laboratory PROJECT: AR/COC-600835 ATTN: Suzi Jensen 

Customer Sample ID •• : 042517·001 Date Sampled ••.••. : 09/08!1998 Time Sampled ...... : 14:50 Sample Matrix ....• : Soil 
laboratory Sample 10: 9~2440·21 Oate Received ••..• : 09/12/1998 Time Received ••..• : 11:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT a FlAGS HDL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

Ruthenium-103~ HOA, Solid 0,1 1.00 pCi/g 10293 09/26/1998 1249 • ea 
Ruthenium-103, Le, Solid· 0.2 1.00 pCi/g 10293 09/26/1998 1249 * ca 
Ruthenium-106, Activity, Solid 1.1 1.00 pCI/g 10293 09/26/1998 1249 • ca 
Ruthenium-106, Error, +/·, Solid 1.1 1.00 pCI/g 10293 09/26/1998 1249 •ca 
Ruthenium-106, MDA, solid 0.8 1.00 pCI/g 10293 09/Z6/1998 1249 • ca 
Ruthenium-106, Lc, solid 0.2 1.00 pCi/g 10293 09/26/1998 1249 • ca 
Thorium-231, Activity, Solid 0.0 1.00 pCI/g 10293 09/26/1998 1249 • co 
Thorium-231, error+/·, Solid 0.0 1.00 pCI/g 10293 09/26/1996 1249 * ca 
Thorium-231, HOA, Solid 0.8 1.00 pCI/g 10293 09/26!1998 1249 • co 
Thorium-231, lc, Solid 0.8 1.00 pCi/g 10293 09/26/1998 1249 • ca 
Thorium-232, Solid 23.1 1.00 pCi/g 10293 09!26/1998 1249 • ca I 
Thorium-232, Error+/·, Solid 26.1 1.00 pCi/g 10293 09/26/1996 1249 • ca I 

Thorium-232, ~A, Solid 21.4 1.00 pCi/g 10293 09/26/1998 1249 • ca 
I 

Thorium-232, c, Solid 0.5 1.00 pCi/g 10293 09!26/1998 1249 •ca 
Uranium-235, Activity, Solid 0.4 1.00 pCi/g 10293 09/Z6!1998 1249 • ca 
Uranium 235, error+/·, Solid 0.1 1.00 pCI/g 10293 09/26!1998 1249 • ca 
Uranium-235, HOA, Solid 0.1 1.00 pCi/g 10293 09/26/1998 1249 • eo 
Uranium-235, Le, Solid 0.4 1.00 pCi/g 10293 09!26/1996 1249 • ca 
Uranium-236, Activity, Solid 5.3 1.00 pCi/g 10293 09/26/1998 1249 • eo 
Uranium 238, error+/·, Solid 2.0 1.00 pCi/g 10293 09/26/1998 1249 • ea 
Uranlum-238, HoA, Solid 1.1 1.00 pCI/g 10293 09/Z6/1998 1249 • ca 
Uranium-238, Lc, Solid 0.6 1.00 pCi/g 10293 09/26/1998 1249 • ca 
Zirconium·95,;Aetfvity, Solid 0.3 1.00 pCI/g 10293 09/26/1998 1249 • ca 
Zirconium·95, 1 Error, +/·, Solid 0.2 1.00 pCi/g 10293 09/26/1998 1249 • ca 
Zirconium·95,'H0A, Solid 0.1 1.00 pCi/g 10293 09/26/1998 1249 • ca 
Zireonlum-95,, lc, Solid 0.1 1.00 pCI/g 10293 09/26/1998 1249 • ca 
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Job Number: 982440 

CUSTOMER: Sandia National L:aboratory 

Customer Sample ID •. : 042518·001 
Laboratory Sample ID: ,982440·22 

TEST METHOD PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 Uranium-234, 235, 238 
Uranium-234, Solid 
Uranium 234,' error +/·, Solid 
Uranium-235,, Activity, Solid 
Uranium 235,, error +/·, Solid 
Uranium-238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranium-234, HDA, Solid 
Uranium-234, Lc, Solid 
Uranium-235, HDA, Solid 
Uranium-235, Lc, Solid 
Uranium-238, HDA, Solid 
Uranium-238, Lc, Solid 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actinlum-228, Activity, Solid 
Actinium-228, error+/·, Solid 
Actinium-228, HDA, Solid 
Actinium-228, Lc, Solid 
Americlum-241, Activity, Solid 
Americium-241, error+/·, Solid 
Americium-241, MDA, Solid 
Americium-241, Lc, Solid 
Cerium-144, Activity, Solid 
Cerium-144, Error, +/·, Solid 
Cerium-144, HDA, Solid 
Cerium-144, Lc, Solid 
Cobalt-60, Activity, Solid 
Cobalt-60, Error, +/·, Solid 
Cobalt·60, HDA, Solid 
Cobalt-60, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
Chromium-51, HDA, Solid 

CORE LABORATORIES 

L A B 0 R A T 0 R Y T E S T R E S U L T S 
Date: 03/31/1999 

PROJECT: AR/COC-600835 ATTN: Suzi Jensen 

Date Sampled .•..•• : 09/09/1998 Time Sampled •••••. : 10:00 Sample Matrix •••.• : Soil 
Date Received .•.•• : 09/12/1998 Time Received ••••• : 11:00 

SAMPLE RESULT a FLAGS MDL POL DILUTION UNITS BATCH DATE ANALYZED 

0.780 1.00 pCi/g 10281 10/07/1998 1719 
0.280 1.00 pCi/g 10281 10/07/1998 1719 
0.0600 1.00 pCi/g 10281 10/07/1998 1719 
0.0700 1.00 pCi/g 10281 10/07/1998 1719 
0.630 1.00 pCi/g 10281 10/07/1998 1719 
0.240 1.00 pCi/g 10281 10/07/1998 1719 
0.0100 1.00 pCi/g 10281 10/07/1998 1719 
0.0100 1.00 pCf/g 10281 10/07/1998 1719 
0.0200 1.00 pCi/g 10281 10/07/1998 1719 
0.0200 1.00 pCi/g 10281 10/07/1998 1719 
0.0100 1.00 pCi/g 10281 10/07/1998 1719 
0.0100 1.00 pCi/g 10281 10/07/1998 1719 

1.3 1.00 pCi/g 10293 09/26/1998 1249 
0.4 1.00 pCi/g 10293 09/26/1998 1249 
o. 1 1.00 pCi/g 10293 09/26/1998 1249 
0.0 1.00 pCi/g 10293 09/26/1998 1249 
0.7 1.00 pCi/g 10293 09/26/1998 1249 
0.6 1.00 pCI/g 10293 09/26/1998 1249 
0.4 1.00 pCf/g 10293 09/26/1998 1249 
0.4 1.00 pCi/g 10293 09/26/1998 1249 
0.4 1.00 pCf/g 10293 09/26/1998 1249 
0.3 1.00 pCi/g 10293 09/26/1998 1249 
0.2 1.00 pCi/g 10293 09/26/1998 1249 
0.2 1.00 pCi/g 10293 09/26/1998 1249 
o. 1 1.00 pCf/g 10293 09/26/1998 1249 
0.1 1.00 pCi/g 10293 09/26/1998 1249 
0.0 1.00 pCi/g 10293 09/26/1998 1249 
0.0 1.00 pCi/g 10293 09/26/1998 1249 
0.6 1.00 pCi/g 10293 09/26/1998 1249 
0.6 1.00 pCi/g . 10293 09/26/1998 1249 
0.4 1.00 pCI/g 10293 09/26/1998 1249 
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Job Number: 982440 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •• : 042518·001 
Laboratory Sample 10: 982440-22 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Chromium-51, lc, Solid 
Cesium·134, Activity, Solid 
Cesium-134, Error, •!·, Solid 
Cesium-134, MDA, Solid 
Cesium-134, Lc, Solid 
cesium·137, Activity, Solid 
Cesium·137, Error, +/·, Solid 
Cesium-137, MOA, Solid 
ceslum-137, Lc, Solid 
Jron•59, Activity, Solid 
Iron-59, Error, +/·, Solid 
Iron-59, HDA, Solid 
Iron-59, lc, Solid 
Potasslum-40, Activity, solid 
Potassium-40, error+/·, Solid 
Potassium-40, HOA, Solid 
Potasslum-40, Lc, Solid 
lead-212, Activity, Solid 
Lead-212, error+/·, Solid 
Lead-212, MDA, Solid 
lead-212, lc, Solid 
Lead-214, Activity, Solid 
Lead-214, error+/·, Solid 
Lead-214, HOA, Solid 
Lead-214, Lc, Solid 
Radium-226, Activity, solid 
Radium-226, Error, +/·, Solid 
Radium-226, MDA, Solid 
Radium-226, Lc, Solid 
Radium-228, Activity, Solid 
Radium-228, Error, +/·, Solid 
Radium-228, MOA, Solid 
Radium-228, Lc, Solid 
Ruthenfum-103, Activity, Solid 
Ruthenium-103, Error, +/·, Solid 

CORE LABORATORIES 

L A 0 0 R A T 0 R Y T E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC-600635 

Date Sampled •..... : 09/09/1998 Time Sampled •.•••• : 10:00 
Date Received ....• : 09/12/1998 Time Received ••••• : 11:00 

SAMPLE RESULT a FLAGS 

0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.0 

19.4 
3.3 
0.5 
0.0 
0.7 
0.2 
0.1 
0.2 
1.4 
0.3 
0.1 
0.1 
1.4 
0.3 
0.0 
0.0 
1.3 
0.4 
o. 1 
0.0 
0.2 
0.1 

MOL PQL DILUTION 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

ATTN: Suzf Jensen 

Sample Matrix .•••• : Soil 

UNITS 

pCf/g 
pCi/g 
pCI/g 
pCI/g 
pCi/g 
pCI!g 
pCI/g 
pCI/g 
pCI/g 
pCI/g 
peltg 
pCf/g 
pCI/g 
pCl/g 
pCi/g 
pCf/g 
pCi/g 
pCI/g 
pCi/g 
pCI/g 
pCf/g 
pCI/g 
pCI/g 
pCI/g 
pCI/g 
pCI/g 
pCi/g 
pCf/g 
pCI!g 
pCi/g 
pCI/g 
pCi/g 
pCI/g 
pCi/g 
pCI/g 

BATCH 

10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 
10293 

DATE ANALTZED TECH 

09/26/1998 1249 * ca 
09/26/1998 1249 • ca 
09/26/1998 1249 • ca 
09/26/1998 1249 • ca 
09/26/1998 1249 • ca 
09/26/1998 1249 • ca 
09/26/1998 1249 • ca 
09(26/1998 1249 • ca 
09/26/1998 1249 • ca 
09/26/1998 1249 • ca 
09/26/1998 1249 • ca 
09/26/1998 1249 • ca 
09/26/1998 1249 • ca 
09/26/1998 1249 • ca 
09/26/1998 1249 • ca 
09(26/1998 1249 • ca 
09/26/1998 1249 * ca 
09/26/1998 1249 • ca 
09/26/1998 1249 • ca 
09/26/1998 1249 • ca 
09/26(1998 1249 * CB 
09/26/1998 1249 • ca 
09/26/1998 1249 • ca 
09/26/1998 1249 • ca 
09/26/1998 1249 * CB 
09/26/1998 1249 * CB 
09/26/1998 1249 • ca 
09/26/1996 1249 * CB 
09/26/1998 1249 • ca 
09/26/1998 1249 • ca 
09/26/1998 1249 • ca 
09/26/1998 1249 • ca 
09/26/1998 1249 • ca 
09/26/1998 1249 • ca 
09/26/1998 1249 • ca 

L-------~------------------------~--------~~---L---------L---------L----~-----L----~---------.----
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Jab Number: 982440 

CUSTOMER: Sondia National laboratory 

Customer Somple ID •• : 042518·001 
Laboratory Sample ID: 982440·22 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Ruthenium·103, MDA, Solid 
Ruthenlum·103, lc, Solid· 
Ruthenium·106, Activity, Solid 
Ruthenium·106, Error, +/·, Solid 
Ruthenium·106, HOA, Solid 
Ruthenium·106, lc, Solid 
Thorium·231, Activity, Solid 
Thorium·231, error +/·, Solid 
Thorium·231, HOA, Solid 
Thorlum·231, Lc, Solid 
Thorium·232, Solid 
Thorium·232, Error+/·, Solid 
Thorium·232, MDA, Solid 
Thorlum·232, Lc, Solid 
Uranium·235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uranium·235, HOA, Solid 
Uranium·235, lc, Solid 
Uranium·238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranlum·238, HOA, Solid 
Uranium·238, lc, Solid 
Zirconium·95, Activity, Solid 
Zlrconlum·95, Error,+/·, Solid 
Zirconium·95, HOA, Solid 
Zirconlum·95, lc, Solid 

CORE LABORATORIES 

l A 8 o R A T 0 R Y T E S T R E S U l T S 
Date: 03/31/1999 

PROJECT: AR/COC·600835 ATTN: Suzi Jensen 

Date Sampled .....• : 09/09/1998 Time Sampled •••••• : 10:00 Sample Matrix ••••• : Soil 
Oate Received .•••. : 09/12/1998 Time Received ••••• : 11:00 

SAMPLE RESULT 0 FLAGS MOL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

0.0 1.00 pCI/g 10293 09/26/1998 1249 * ca 
0.0 1.00 pCI/g 10293 09/26/1998 1249 * ca 
1.6 1.00 pCI/g 10293 09/26/1998 1249 * ca 
0.6 1.00 pCi/g 10293 09/26/1998 1249 * ca 
1.0 1.00 pel/g 10293 09/26/1998 1249 * ca 
0.0 1.00 pCI/g 10293 09/26/1998 1249 * ca 
1.0 1.00 pCI/g 10293 09/26/1998 1249 * ca 
1.0 1.00 pCI/g 10293 09/26/1998 1249 * ca 
0.7 1.00 pCI/g 10293 09/26/1998 1249 * ca 
0.3 1.00 pCI/g 10293 09/26/1998 1249 • ca 

145 1.00 pel/g 10293 09/26/1998 1249 * ca 
124 1.00 pCI/g 10293 09/26/1998 1249 * ca 
80.8 1.00 pCI/g 10293 09/26/1998 1249 * ca 
0.4 1.00 pCI/g 10293 09/26/1998 1249 * ca 
0.2 1.00 pCI/g 10293 09/26/1998 1249 * ca 
0.2 1.00 pCI/g 10293 09/26/1998 1249 * ca 
0.1 1.00 pCI/g 10293 09/26/1998 1249 • ca 
0.4 1.00 pel/g 10293 09/26/1998 1249 * ca 
4.0 1.00 pCI/g 10293 09/26/1998 1249 * ca 
3.9 1.00 pCI/g 10293 09/26/1998 1249 * ca 
2.5 1.00 pCI/g 10293 09/26/1998 1249 • ca 
0.3 1.00 pCI/g 10293 09/26/1998 1249 • ca 
0.4 1.00 pel/g 10293 09/26/1998 1249 * ca 
0.1 1.00 pCI/g 10293 09/26/1998 1249 • ca 
0.0 1.00 pCI/g 10293 09/26/1998 1249 * ca 
0.0 1.00 pel/g 10293 09/26/1998 1249 • ca 

---- --

Page 65 

t---··--····-·- ... -.._ .. ow/!_ .. ~ ... - ............. - ....... - .... ~ •• -~ ..... __ ........ 
, __ , .. ..._ _ __.........._ ....... _ ....... ....., .. ..,...__ ... - ....... --..---L .. 0<00 .. _ ...... ~-t .......... 



) 

mJlw 
. Job Nurber: 

' 

CUSTOMER: Sandi a Nat ionali Laboratory 

Customer Sample JD •• : 042519·001 
Laboratory Sample ID: 982440·25 

982440 

TEST HETHOO PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 Uranium·Z34, 235, 238 
Uranium-234, Solid 
Uranium 234, error+/·, Solid 
Uranlum-235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uranlum·Z38, Activity, Solid 
Uranium 238, error +f·, Solid 
Uranium·234, HDA, Solid 
Uranium·234, Lc, Solid 
Uranium-235, HOA, Solid 
Uranlum·235, Lc, Solid 
Uranium-238, HDA, Solid 
Uranium-238, lc, Solid 

EPA 901.1 Gamma Scan <HPGe gamma) 
Actlnium-228, Activity, Solid 
Actinium-228, error+/·, Solid 
Actinlum·228, HOA, Solid 
Actinium-228, lc, Solid 
Americlum-241, Activity, Solid 
Amerlcium·241, error+/·, Solid 
Americium-241, HDA, Solid 
Americium·241, Lc, Solid 
Cerium-144, Activity, Solid 
Cerium·144, Error, +/·, Solid 
Cerium·144, HDA, Solid 
Cerium·144, lc, Solid 
Cobalt-60, Activity, Solid 
Cobalt-60, Error, +/·, Solid 
Cobalt·60, HOA, Solid 
cobalt-60, tc, Solid 
chromium·S1, Activity, Solid 
Chromium·51, Error, +J·, Solid 
Chromium-51, HDA, Solid 

) ) 

CORE LABORATORIES 

l ~ B 0 R A T 0 R Y T E S T RESULTS 
Date: 03/31/1999 

PROJECT: ~R/COC·600835 ATTN: Suzl Jensen 

Date Son~lcd ...... : 09/09/1998 Time sampled •••••• : 10:15 Sample HatriK ••.•• : Soil 
Date Received ••••• : 09/12/1998 Time Received .•.•• : 11:00 

SAMPLE RESULT Q FLAGS MDL PaL DilUTION UNITS BATCK DATE ANAUZED TEl 

0.670 1.00 pCI/g 10281 10/07/1998 1719 * f 
0.240 1.00 pCI/g 10281 10/07/1998 1719 * f 
0.0500 1.00 pCI/g 10281 10/0711998 1719 * I 

0.0600 1.00 pCI/g 10281 10/07/1998 1719 * I 
0.680 1.00 pCI/g 10281 10/07/1998 1719 * I 
0.240 1.00 pCI/g 10281 10/07/1998 1719 * I 
0.0100 1.00 pCI/g 10281 10/07/1998 1719 • f 

0.0100 1.00 pCI/g 10281 10/07/1998 1719 . ( 
0.0200 1.00 pCi/g 10281 10/07/1998 1719 . ' 
0.0200 1.00 pCI/g 10281 10/07/1998 1719 • c 
0.0100 1.00 pCi/g 10281 10/07/1998 1719 • < 
0.0100 1.00 pCI/g 10281 10/07/1998 1719 • < 

0.7 1.00 pCi/g 10293 09/26/1998 1359 • f 

0.3 1.00 pCI/g 10293 09/26/1998 1359 • f 

0.1 1.00 pCi/g 10293 09/26/1998 1359 . ' 
0.0 1.00 pCi/g 10293 09/26/1998 1359 • f 

0.4 1.00 pCI/g 10293 09/26/1998 1359 • f 

0.5 1.00 pCI/g 10293 09/26/1998 1359 • f 

0.4 1.00 pCi/g 10293 09/26/1998 1359 • f 

0.3 1.00 pCI/g 10293 09!26/1998 1359 • f 

0.3 1.00 pCi/g 10293 09/26/1998 1359 • f 

0.5 1.00 pCI/g 10293 09/26/1998 1359 . ' 
0.4 1.00 pCI/g 10293 09!26/1998 1359 . ' 
0.3 1.00 pCi/g 10293 09/26/1998 1359 . ' 
0.0 1.00 pCi/g 10293 09/26/1998 1359 • c 
0.0 1.00 pCI/g 10293 09/26/1998 1359 • < 
0.1 1.00 pCi/g 10293 09/26/1998 1359 • c 
0.0 1.00 pCI/g 10293 09/26/1998 1359 • c 
1. 7 1.00 pCI/g 10293 09/26/1998 1359 • t 

0.5 1.00 pCi/g 10293 09/26/1998 1359 • c 
0.1 1.00 pCI/g 10293 09/26/1998 1359 • c 
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Job Number: 982440 

CUSTOMER: Sandia National Laboratory 

Customer Sample ID •• : 042519·001 
Laboratory Sample 10: 982440-25 

TEST HETHOO PARAMETER/TEST DESCRIPTION 

Chromium-51, Lc, Solid 
Cesium-134, Activity, Solid 
cesium·T34, Error, +/·, Solid 
Ceslum-134, HOA, Solid 
Cesium-134, Lc, Solid 
Cesium-137, Activity, Solid 
Cesium-137, Error, +/·, Solid 
Ceslum-137, HDA, Solid 
Cesium-137, Lc, Solid 
lron·59, Activity, Solid 
Iron-59, Error, +/·, Solid 
Iron-59, HOA, Solid 
Iron-59, Lc, Solid 
Potasslum-40, Activity, Solid 
Potassium-40, error+/-, Solid 
Potassium-40, HDA, Solid 
Potassium-40, Lc, Solid 
Lead-212, Activity, Solid 
Lead-212, error+/·, Solid 
Lead-212, HOA, Solid 
Lead-212, Lc, Solid 
Lead-214, Activity, Solid 
Lead-214, error +/-, Solid 
Lead-214, HDA, Solid 
Lead-214, Lc, Solid 
Radium-226, Activity, Solid 
Radium-226, Error, +/·, Solid 
Radium-226, HDA, Solid 
Radium-226, Lc, Solid 
Radium-228, Activity, Solid 
Radium-228, Error, +/·, Solid 
Radium-228, HOA, Solid 
Radium-228, Lc, Solid 
Ruthenium-103, Activity, Solid 
Ruthenium-103, Error, +/·, Solid 

CORE 

L A 8 0 R A T 0 R Y T E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC-600835 

Pate Sampled ••.••• : 09/09/1998 Time Sampled .••••• : 10:15 
Date Received ...•• : 09/12/1998 Time Received ••••• : 11:00 

SAHPLE RESULT a FLAGS HDL POL DILUTION 

o.o 1.00 
o.o 1.00 
0.0 1.00 
D. 1 1.00 
0.0 1.00 
0.2 1.00 
D. 1 I. DO 
0.0 1.00 
o.o 1.00 
0.2 1.00 
0.1 1.00 
0.1 1.00 
o.o 1.00 

20.6 1.00 
3.5 1.00 
0.5 1.00 
0.0 1.00 
0.7 1.00 
0.1 1.00 
0.1 1.00 
0.2 1.00 
1.2 1.00 
0.2 1.00 
o.o 1.00 
o.o 1.00 
1.4 1.00 
0.3 1.00 
0.1 1.00 
0.1 1.00 
0.7 1.00 
0.3 1.00 
0.1 1.00 
0.0 1.00 
0.0 1.00 
0.0 1.00 
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LABORATORIES 

ATTN: Suzl Jensen 

Sample Hatrlx •.••• : Soil 

UNITS BATCH DATE ANALYZED 

pCI/g 10293 09/26/1998 1359 
pCI/g 10293 09/26/1998 1359 
pCI/g 10293 091Z611996 1359 
pCi/g 10293 09/26/1998 1359 
pCI/g 10293 09/26/1998 1359 
pCI/g 10293 09/26/1998 1359 
pCI/g 10293 09/26/1998 1359 
pCI/g 10293 09/26/1998 1359 
pCI/g 10293 09/2611998 1359 
pCI/g 10293 09/26/1998 1359 
pCi/g 10293 09/26/1998 1359 
pCI/g 10293 09/26/1998 1359 
pCI/g 10293 09/26/1998 1359 
pCI/g 10293 09/26/1998 1359 
pCI/g 10293 09/26/1998 1359 
pCI/g 10293 09/26/1998 1359 
pCI/g 10293 09/26/1998 1359 
ptl/g 10293 09126/1998 1359 
pCI/g 10293 09/26/1998 1359 
pCI/g 10293 09/26/1998 1359 
pCI/g 10293 09/26/1998 1359 
pCI/g 10293 09/26/1998 1359 
pCI/g 10293 09/26/1998 1359 
pCi/g 10293 09/26/1998 1359 
pCI/g 10293 09/26/1998 1359 
pCI/g 10293 09/26/1998 1359 
pCI/g 10293 09/26/1998 1359 
pCI/g 10293 09/26/1998 1359 
pCi/g 10293 09/26/1998 1359 
pCi/g 10293 09/26/1998 1359 
pCI/g 10293 09/26/1998 1359 
pCI/g 10293 09/26/1998 1359 
pCi/g 10293 09/2611998 1359 
pCI/g 10293 09/26/1998 1359 
pCI/g 10293 09/26/1998 1359 
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Job Number: 982440 

CUSTOMER: Snndia National Laboratory 

customer Sample 10 •• : 042519·001 
Laboratory Sample ID: 982440-25 

TEST HETHOO PARAMETER/TEST DESCRIPTION 

Ruthenium-103, HDA, Solid 
Ruthenium·103, Lc, Solid 
Ruthenium-106, Activity, Solid 
Ruthenium~106, Error, +/-, Solid 
Ruthenium-106, HDA, Solid 
Ruthenium·106, Lc, Solid 
Thorium-231, Activity, Solid 
Thorium-231, error+(·, Solid 
Thorium-231, HDA, Solid 
Thorium·231, Lc, Solid 
Thorium·232, Solid 
Thorium-232, Error+/·, Solid 
Thorium-232, HDA, Solid 
thorium·232, lc, Solid 
Uranium·235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uranium·2J5, HDA, Solid 
Uranlum-235, Lc, Solid 
Uranium·238, Activity, Solid 
Uranium 238, error+{-, Solid 
Uranium·238, HOA, Solid 
Uranium·238, Lc, Solid 
Zirconium·95, Activity, Solid 
Zirconium·95, Error, +/·, Solid 
Zlrconlum-95, HDA, Solid 
Zirconium·95, Lc, Solid 

) ) 

CORE LABORATORIES 

l A B 0 R A T 0 R Y T E S T RESUlTS 
Date: 03/31/1999 

PROJECT: AR/COC·600835 ATTN: Suzi Jensen 

Date Samplod ...•.. : 09/09/1998 Time Sampled ..•.•• : 10:15 Sample Hatri~ ••••• : Soil 
Date Received .•... : 09/12/1998 Time Received ••••• : 11:00 

-
SAMPLE RESULT Q FlAGS HDL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

0.0 1.00 pCi/g 10293 09/26/1998 1359 • ca 
0.0 1.00 pCi/g 10293 09/26/1998 1359 • ca 
0.4 1.00 pCi/g 10293 09/26/1998 1359 * CA 
0.3 1.00 pCi/g 10293 09/26/1998 1359 • ca 
0.6 1.00 pCi/g 10293 09/26/1998 1359 • ca 
o.o 1.00 pCi/g 10293 09/26/1998 1359 • ca 
0.0 1.00 pCi/g 10293 09/26!1998 1359 • ca 
0.0 1.00 pCI/9 10293 09/26/1998 1359 • ca 
1.0 1.00 pCi/g 10293 09/26/1998 1359 • ca 
0.4 1.00 pCi/g 10293 09/26/1998 1359 • ca 

35.3 1.00 pCi/g 10293 09/26/1998 1359 • ca 
55.7 1.00 pCi/g 10293 09/26/1998 1359 *ca 
64.7 1.00 pCI/g 10293 09/26!1998 1359 * ca 
0.2 1.00 pCI/9 10293 09/26/1998 1359 • ca 
0.2 1.00 pCi/g 10293 09/26/1998 1359 * ca 
o. 1 1.00 pCi/g 10293 09/26/1998 1359 * ca 
0.1 1.00 pCi/g 10293 09/26/1998 1359 * Cll 

0.3 1.00 pCi/g 10293 09/26/1998 1359 * Cll 
2.9 1.00 pCi/g 10293 09/26/1998 1359 • ca 
3.6 1.00 pCI/g 10293 09/26/1998 1359 *co 
3.4 1.00 pCi/g 10293 09/26!1998 1359 * CA 
0.4 1.00 pCi/9 10293 09/Z6/1998 1359 • ca 
0.4 1.00 pCI/g 10293 09/26/1998 1359 * ca 
0.2 1.00 pCI/g 10293 09{26/1998 1359 * CA 
0.0 1.00 pCi/g 10293 09{26/1998 1359 * CA 
0.0 1.00 pCI/g 10293 09/26/1998 1359 • ca 
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Job Number: 962440 

CUSTOMER: Sandia National' Laboratory 

Customer Sample JD •• : 042520·001 
laboratory Sample 10: 982440·27 

TEST METIIOO PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 Uraniun-234, 235, 236 
Uranium-234, Solid 
Uranium 234, error+/·, Solid 
Uranium-235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uraniun-238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranium-234, MDA, Solid 
Uranium·234, Lc, Solid 
Uranlum-235, MDA, Solid 
Uranlum-235, Lc, Solid 
Uranium-238, MDA, Solid 
Uranlum·2~8, Lc, Solid 

I 
EPA 901.1 Gamma scan (HPGe gamma> 

Actinium-228, Activity, Solid 
Actinlum-228, error+/·, Solid 
Actlnlum•228, MDA, Solid 
Actinlum-228, lc, Solid 
Amerlclumc241, Activity, Solid 
Americlum-,241, error +/·, Solid 
Amerlchm-241, 14DA, Solid 
Amerlclun-:241, Lc, solid 
Cerium-14/i, Activity, Solid 
Cerium-14~, Error,+/·, Solid 
Cerium-144, MOA, Solid 
Cerium·141i, Lc, Solid 
Cobalt-60,: Activity, Solid 
Cobalt-60,1 Error, +/·, Solid 
Cobal t·60,i MOA, Solid 
Cobalt-60,, Lc, Solid 
Chromium-51, Activity, Sol fd 
Chromium-51, Error, +/·, Solid 
Chromlum-5

1

1, HOA, Solid 

CORE LABORATORIES 

l A B 0 R A T 0 R Y T E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC-600635 

Date Sampled •••••• : 09/09/1998 Time Sampled .••••• : 10:20 
Date Received .••.• : 09/12/1998 Time Received ••••• : 11:00 

SAMPLE RESULT a FLAGS MDL PQL OJ LUTION 

0.960 1 
0.310 1 
0.140 1 
0.110 1 
0.870 1 
0.290 1 
0.0100 1 
0.0100 1 
0.0100 1 
0.0100 1 
0.0200 1 
0.0300 1 

2.3 1 
0.7 1 
0.2 1 
0.1 1 
0.2 1 
0.2 1 
0.1 1 
0.4 1 
0.3 1 
0.6 1 
0.4 1 
0.4 1 
0.0 1 
0.0 1 
0.0 1 
0.0 1 
0.9 1 
0.8 1 
0.5 1 

Page 76 

ATTN: suzi Jensen 

Sample Matrix ••••• : soli 

UNITS BATCH DATE ANALY2ED 

pCl/g 10279 10/07/1998 1458 
pCi/g 10279 10/07/1998 1458 
pCI/g 10279 10/07/1998 1458 
pCI/g 10279 10/07/1998 1458 
pCI/g 10279 10/07/1998 1458 
pel/g 10279 10/07/1998 1458 
pCI/g 10279 10!07/1998 1458 
pel/g 10279 10/07/1998 1458 
pel/g 10279 10/07/1998 1458 
pCl/g 10279 10/0711998 1458 
pCi/g 10279 10/07/1998 1458 
pCI/g 10279 10/07/1998 1458 

pCi/9 10306 09/26/1998 1504 
pCI/g 10306 09/26/1998 1504 
pCI/9 10306 09/26/1998 1504 
pCI/9 10306 09/26/1998 1504 
pCI!g 10306 09/26/1998 1504 
pei/g 10306 09/26/1998 1504 
pCI/g 10306 09/26/1998 1504 
pCi/g 10306 09/26/1998 1504 
pCi/g 10306 09/26/1998 1504 
pCI/g 10306 09/26/1998 1504 
pel!g 10306 09/26/1998 1504 
pCI/g 10306 09/26/1998 1504 
pCi/g 10306 09/26/1998 1504 
pCI!g 10306 09/26/1998 1504 
pCI/g 10306 09/26/1998 1504 
pCi/g 10306 09/26/1998 1504 
pCI/g 10306 09/26/1998 1504 
pCI/g 10306 09/26/1998 1504 
pCI/g 10306 09{26/1998 1504 
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Job Number: 982440 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 .. : 042520·001 
Laboratory Sample 10: 982440·27 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Chromium-51, Lc, solid 
Cesium·134, Activity, Solid 
Cesiumw134, Error, +/~, Solid 
Cesium·134, MDA, Solid 
cesium·134, Lc, Solid 
Cesium-137, Activity, Solid 
Cesium·137, Error, +f·, Solid 
Cesium-137, HDA, Solid 
Cesium-137, lc, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, •t·, Solid 
Iron-59, MDA, Solid 
Iron-59, Lc, Solid 
Potassium-40, Activity, Solid 
Potassium-40, error +f·, Solid 
Potassium-40, HDA, Solid 
Potassium-40, Lc, Solid 
lead·Z\Z, Actiyity, Solid 
Lead·212, error+{·, Solid 
Lead-212, MDA, 'Solid 
Lead-212, Lc, Solid 
Lead-214, Activity, Solid 
Lead-214, error+/·, Solid 
Lead-214, MDA, Solid 
lead·Z14, Lc, Solid 
Radium-226, Activity, Solid 
Radium-226, Error, •!·, Solid 
Radium-226, MDA, Solid 
Radium-226, Lc, Solid 
Radium-228, Activity, Solid 
Radium-228, Error, +/·, Solid 
Radium-228, HOA, Solid 
Radium-228, Lc, Solid 
Ruthenium·10l, Activity, Solid 
Ruthenium-103, Error, +/·, Solid 

) ) 

CORE LABORATORIES 

L A 0 0 R A T 0 R Y T E S T RESULTS 
Date: 03{31/1999 

PROJECT: AR/COC-600835 ATTN: Suzl Jensen 

Date Sampl~d ...... : 09/09/1998 Time Sampled ...... : \0:20 Sample Matrix ••••• : Soil 
Date Received ..•.• : 09/12/1996 Time Received ••••• : 11:00 

SAMPLE RESULT a FLAGS MOL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

0.2 1 pCi/g 10306 09/26/1998 1504 * ca 
0.1 1 pCi/g 10306 09/26/1998 1504 * ca 
o. \ 1 pCI/g 10306 09126/1998 1504 • ca 
0.0 1 pCi/g 10306 09/26/1998 1504 • ca 
0.1 1 pCi/g 10306 09{26/1996 1504 * ca 
0.4 1 pCI/g 10306 09/26!1998 1504 • ca 
0.2 1 pCi/g \0306 09{26/\998 1504 *ca 
0.0 1 pCi/g 10306 09/26/1998 1504 * ca 
0.1 \ pCi/g 10306 09/26/1996 1504 • ca 
0.1 1 pCi/g 10306 09/26/1998 1504 • ca 
0.1 1 pCI/g 10306 09/26/1998 1504 • ca 
0.1 1 pCi/g 10306 09/26/1998 1504 * CD 

0.0 1 pCi/g 10306 09126/1998 1504 • ca 
24.4 1 pCI/g 10306 09/26!1996 1504 * ca 
3.3 1 pCI/g 10306 09/26{1998 1504 * ca 
0.4 1 pCi/g 10306 09/26/1998 1504 • ca 
0.0 1 pCI/g 10306 09/26/1998 1504 * Cl 

0.9 \ pCI/g 10306 09/26/\998 \504 • ca 
0.2 1 pCI/g 10306 09/26/1998 1504 * ca 
0.1 1 pCI/g 10306 09/26/1998 1504 • ca 
0.3 1 pCI/g \0306 09/26/1998 1504 * ca 
1.6 1 pCI/g 10306 09/26/1998 1504 • ca 
0.5 1 pCI/g 10306 09/26/1998 1504 • ca 
0.2 1 pCi/g 10306 09/26/1998 1504 • ca 
0.3 1 pCI/9 10306 09/26/1996 \504 • ca 
1.5 1 pCi/g 10306 09/26/1998 1504 • ca 
0.4 1 pCI/g 10306 09/26/1998 1504 * CD 

0.1 1 pCl/g 10306 09/26/1998 1504 • ca 
0.2 1 pCI/g 10306 09/26/1996 1504 • ca 
2.3 1 pCi/g 10306 09/26/1998 1504 * C8 

0.7 I pCi{g 10306 09/26/1998 1504 • ca 
0.2 1 pCI/g 10306 09/26/1998 1504 • ca 
0.1 1 pCi/g 10306 09/26/1998 1504 • ca 
0.1 1 pCI/g 10306 09/26/1998 1504 *co 
o.o 1 pCi/g 10306 09/26/1998 1504 • ca 
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mlffiw CORE LABORATORIES 

l A B 0 R A T 0 R Y T E S T RESULTS 

I 

Job Nwber: 982440 Date: 03/31/1999 

CUSTOMER: Sandia National Laboratory PROJECT: AR/COC·60D835 ATTN: Suli Jensen 

Customer Sample ID •• : o4252o-oo1 Date Sampled .•••.• : 09/09/1998 Time Sampled ••.••• : 10:20 Sample Matrix ••••• : Soil 
Laboratory Sample ID: 982440·27 Date Received .••.• : 09/12/1998 Time Received ••.•• : 11 :oo 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT a FLAGS MDL POL DILUTION UNITS BATCH DATE ANAL VZED I TECH 

Ruthenil.lll-103, HDA, Solid 0.0 1 pCi/g 10306 09/26/1998 1504 * ca 
Ruthenil.lll-103, lc, Solid o.o 1 pCi/g 10306 09/26/1998 1504 * ca 
Ruthenil.lll-106, Activity, Solid 1.2 1 pCi/g 10306 09/26/1998 1504 • ca 
Ruthenil.lll-106, Error, +/·, Solid 1.0 1 pCi/g 10306 09/26/1998 1504 *co 
Ruthenil.lll-106, HDA, Solid 0.9 1 pCi/g 10306 09/26/1998 1504 * ea 
Ruthenium-106, Lc, Solid 0.1 1 pCi/g 10306 09/26/1998 1504 • ca 
Thorium-231, Activity, Solid 0.6 1 pCi/g 10306 09/26/1998 1504 • ca 
Thoril.l11·231, error+/·, Solid 0.8 1 pCi/g 10306 09/26/1998 1504 * CB 

Thorium-231, MDA, Solid 0.7 1 pCi/g 10306 09/26/1998 1504 • ca 
Thoril.l11·231, lc, Solid 0.4 1 pCi/g 10306 09/26/1998 1504 * ca 
Thorium-232, Solid 35.7 1 pCi/g 10306 09/26/1998 1504 • ea 
Thorium· 232, Error+/·, Solid 28.9 1 pCi/g 10306 09/26/1998 1504 * ca 
Thorium-232, MOA, Solid 18.6 1 pCi/g 10306 09/26/1998 1504 * ca 
Thoril.l11·232, Lc, Solid 0.4 1 pCi/g 10306 09/26/1998 1504 * ca 
Uranium-235, Activity, Solid 0.4 1 pCI/g 10306 09/26/1998 1504 * ca 
Urani1.111 235, error+/·, Solid 0.1 1 pCi/g 10306 09/26/1998 1504 * ca 
Uranil.l11·235, MOA, Solid 0.1 1 pCi/g 10306 09/26/1998 1504 • ca 
Uranil.l11·235, lc, Solid 0.2 1 pCi/g 10306 09/26/1998 1504 • co 
Uranil.l11·238, Activity, Solid 8.4 1 pCI/g 10306 09/26/1998 1504 *to 
Uranium 238, error+/·, Solid 2.4 1 pCi/g 10306 09/26/1998 1504 • ca 
Uranium-238, HDA, Solid 1 . 1 1 pCi/g 10306 09/26/1998 1504 • ca 
Uranium-238, lc, Solid 0.5 1 pCi/g 10306 09/26/1998 1504 • <a 
Zirconil.l11·95, Activity, Solid 0.3 1 pCi/g 10306 09/26/1998 1504 • ca 
Zirconil.l11·95, Error, +/·, Solid 0.3 1 pCI/g 10306 09/26/1998 1504 • ca 
Zirconil.l11·95, MDA, Solid 0.1 1 pCI/g 10306 09/26/1998 1504 • ca 
Zirconil.l11·95, lc, Solid 0.1 1 pCI/g 10306 09/26/1998 1504 • ca 

------- --
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CORE LABORATORIES 

L A 0 0 R A T 0 R Y T E S T RESULTS 
Job Number: 982440 Date: 03{31/1999 

~----------------------------------------------------------------------------------------~ 
CUSTOMER: Sandia National Laboratory PROJECT: AR/COC·600835 ATTN: Suzl Jensen 

1----------------------------------------~----------------------------------------~--------------------------·---

Customer Sample ID •• : 042521·001 
Laboratory Sample IP: 982440·30 

TEST METHOD PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 Uranium-234, 235, 236 
Uranium·234, solid 
Uranium 234, error+/·, Solid 
uranium·235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uranium-238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranium·234, HOA, Solid 
Utanium-234, Lc, Solid 
Uranium•235, HOA, Solid 
uranium·235, Lc, Solid 
Uranium·238, MOA, Solid 
Uranium·238, Lc, Solid 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actinium·228, Activity, Solid 
Actinium·228, error +/·, Solid 
Actinium·228, MOA, Solid 
Actinium·228, lc, Solid 
Americium-241, Activity, Solid 
Americium·241, error+/·, Solid 
Americium-241, HDA, Solid 
Americium·241, Le, Solid 
Cerium·144, Activity, Solid 
Cerium-144, Error, +/·, Solid 
Cerium·144, HOA, Solid 
Cerium·144, lc, Solid 
Cobalt·60, Activity, Solid 
Cobalt·60, Error, +/·, Solid 
Cobalt·60, HDA, Solid 
Cobalt-60, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/•, Solid 
Chromium-51, HOA, Solid 

Date sampled ...•.. : 09/09/1998 Time Sampled •.•.•• : 10:22 
Date Received .•.•• : 09/12/1998 Time Received ..••• : 11:00 

SAMPLE RESULT Q FLAGS MDL POL DILUTION 

0.720 1.00 
0.260 1.00 
0.0500 1.00 
0,0700 1.00 
0.800 1.00 
0.270 1.00 
0.0100 1.00 
0.0100 1.00 
0.0100 1.00 
0.0100 1.00 
0.0200 1.00 
0.0200 1,00 

1.8 1.00 
0.5 1.00 
0.1 1.00 
0.0 1.00 
0.4 1.00 
0.4 1.00 
0.3 1.00 
0.2 1.00 
1.1 1.00 
0.5 1.00 
0.2 1.00 
0.2 1.00 
0.2 1.00 
0.1 1.00 
0.0 1.00 
0.0 1.00 
1.4 1.00 
0.7 1.00 
0.4 1.00 
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Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED TECH 

pCi/g 10279 10/07/1998 1458 * CB 
pCi/g 10279 10/07/1998 1458 • co 
pCi/g 10279 10/07/1998 1458 •ca 
pCi/g T0279 10/07/1998 1458 • ea 
pCf/9 10279 10/07/1998 1458 * CB 
pCI/g 10279 10/07/1998 1458 * CB 
pei/g 10279 10/07/1996 1458 *ca 
pCi/g 10279 10/07/1998 1458 *ca 
pCI/g 10279 10{07/1998 1458 •ce 
pCi/g 10279 10/07/1998 1458 *ca 
pCI/g 10279 10/07/1998 1458 * CB 
pelfg 10279 10/07/1998 1458 *ce 

pCi/g 10306 09/26/1998 1501 * CB 
pCi/g 10306 09/26/1998 1501 • ca 
pCf/9 10306 09/26/1998 1501 * ca 
pCi/g 10306 09/26/1998 1501 • ca 
pCi/g 10306 09/26/1998 1501 • ca 
pCi/g 10306 09/Z6/1998 1501 • ca 
pCi/g 10306 09/Z6/1998 1501 • ca 
pCi/g 10306 09/26/1998 1501 •ca 
pei/g 10306 09/26/1998 1501 • ca 
pCi/g 10306 09/26/1998 1501 • ca 
pCi/g 10306 09/26/1998 1501 • ca 
pCI/g 10306 09/l6/1998 1501 • ca 
pCi/g 10306 09!26/1998 1501 • ca 
pCi/9 10306 09/26/1998 1501 • ca 
pCI/g 10306 09/Z6/1998 1501 • ca 
pCi/g 10306 09/26/1998 1501 • ca 
pCi/9 10306 09/26/1996 1501 • ca 
pei/9 10306 09/2611998 1501 • ca 
pCi/g 10306 09/26/1998 1501 • ca 



Job Number: 982440 

CUSTOMER: Sandia National laboratory 

Customer Sample ID •• : 042521·001 
laboratory Sample ID: 982440·30 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Chromium-51, lc, Solid 
Cesium-134, Activity, Solid 
Cesium-134, Error, +/·, Solid 
Cesium-134, HDA, Solid 
Cesium-134, lc, Solid 
Cesium-137, Activity, Solid 
Cesium-137, Error, +/·, Solid 
Cesium-137, HDA, Solid 
Cesium-137, lc, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, +/·, Solid 
Iron-59, HDA, Solid 
lron·59, lc, Solid 
Potassium·40, Activity, Solid 
Potasslum·40, error +/·, Solid 
Potassium·40, HDA, Solid 
Potasslum·40, lc, Solid 
lead·212, Activity, Solid 
Lead·212, error+/·, Solid 
Lead·212, HDA, Solid 
Lead·212, Lc, Solid 
Lead·214, Activity, Solid 
lead-214, error+/-, solid 
Lead·214, HDA, Solid 
Lead-214, Lc, Solid 
Radium-226, Activity, Solid 
Radium·226, Error, +/·, Solid 
Radium·226, HDA, Solid 
Radlum·226, Lc, Solid 
Radium·228, Activity, Solid 
Radium·228, Error, +/·, Solid 
Radlum-228, HDA, Solid 
Radfum-228, Lc, Solid 
Ruthenium·103, Activity, Solid 
Ruthenium·103, Error, +/·, Solid 

' .................... 1..-...-·-·· ••• ~·-·· .... ·~ ... --.~-... ~ ~---'- ··-· ... ~ •..••. ,., . 

CORE LABORATORIES 

LABORATORY T E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC-600835 ATTN: Suzl Jensen 

Date Sampled •••••• : 09/09/1998 Time Sampled .••••• : 10:22 Sample Matrix ••••• : Soil 
Date Received .••.• : 09/12/1998 Time Received ••••• : 11:00 

SAMPLE RESULT Q FLAGS MOL PaL DILUTION UNITS BATCH DATE ANALYlED 

0.2 1.00 pCI/9 10306 09/26/1998 1501 
o.o 1.00 pCi/9 10306 09/26/1998 1501 
0.1 1.00 pCI/g 10306 09/26/1998 1501 
0.1 1.00 ptl/9 10306 09/26/1998 1501 
0.1 :.oo pCI/9 10306 09/26/1998 1501 
o. 1 1.00 pCI/9 10306 09/26/1998 1501 
o.o 1.00 pCI/9 10306 09/26/1998 1501 
o.o 1.00 pCI/g 10306 09/26/1998 1501 
o.o 1.00 pCi/9 10306 09/26/1998 1501 
0.3 1.00 pCI/g 10306 09/26/1998 1501 
0.2 1.00 pCI/9 10306 09/26/1998 1501 
0.1 1.00 pCI/9 10306 09/26/1998 1501 
o.o 1.00 pCI/9 10306 09/26/1998 1501 

20.8 1.00 pCI/9 10306 09/26/1998 1501 
3.4 1.00 pCI/g 10306 09/26/1998 1501 
0.5 1.00 pCI/g 10306 09/26/1998 1501 
o.o 1.00 pCI/9 10306 09/26/1998 1501 
1.0 1.00 pCI/9 10306 09/26/1998 1501 
0.2 1.00 pCI/g 10306 09/26/1998 1501 
0.1 1.00 pCI/g 10306 09/26/19911 1501 
0.3 1.00 pCI/g 10306 09/26/1998 1501 
1.7 1.00 pCI/g 10306 09126/1998 1501 
0.4 1.00 pCI/9 10306 09/26/1998 1501 
0.1 1.00 pCI/9 10306 09/26/1998 1501 
0.2 1.00 pel/9 10306 09/26/1998 1501 
1.0 1.00 pCI/g 10306 09/26/1998 1501 
0.6 1.00 pCi/9 10306 09/26/1998 1501 
0.2 1.00 pel/9 10306 09/26/1998 1501 
0.2 1.00 pCI/9 10306 09/26/1998 1501 
1.8 1.00 pCI/9 10306 09/26/1998 1501 
0.5 1.00 pCi/9 10306 09/26/1998 1501 
0.1 1.00 pCI/9 10306 09/26/1998 1501 
o.o 1.00 pCi/9 10306 09/26/1998 1501 
0.1 1.00 pcl/g 10306 09/26/1998 1501 
0.0 1.00 pCI/9 10306 09/26/1998 1501 

-- - ----------
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ro~ CORE LABORATORIES 

L A 8 0 R A I 0 R Y I E S I RESULTS 
Job Nunber: 962440 Date: 03/31/1999 

... 

CUSTOMER: Sandia National Laboratory PROJECT: AR/COC-600835 ATTN: Su~i Jensen 

Customer Sample ID •• : 042521·001 Date San~led ..•..• : 09/09/1998 Time Sampled •••••• : 10:22 Sample Matrix •••.• : SoH 
Laboratory Sample ID: 982440-30 Date Received ...•. : 09/12/1998 Time Received .•.•• : 11:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT a FLAGS MDL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

Ruthenium·103, HDA, Solid 0.0 1.00 pCi/g 10306 09/26/1998 1501 * ca 
Ruthenlum-103, Lc, Sal id 0.0 1.00 pCI/g 10306 09/26/1998 1501 * ea 
Ruthenium-106, Activity, Solid 2.0 1.00 pCi/g 10306 09/26/1998 1501 * ca 
Ruthenium-106, Error, +/·, Solid 0.7 1.00 pCi/9 10306 09/26/1998 1501 * CB 
Ruthenlum-106, MDA, Solid 0.2 1.00 pCI/g 10306 09/26/1998 1501 • ea 
Ruthenium-106, Lc, Solid o.o 1.00 pCI/g 10306 09/26/1998 1501 • ca 
Thorium·231, Activity, Solid 1.3 1.00 pCI/g 10306 09/26!1998 1501 • ca 
Thorium-231, error+/·, Solid 1.3 1.00 pCI/9 10306 09/26/1998 1501 * CB 
Thorium·231, HDA, Solid 0.8 1.00 pCI/g 10306 09/26/1998 1501 

I 
• c:a 

Thorium-231, Lc, Solid 0.4 1.00 pCi/g 10306 09/26/1998 1501 • ca 
Thorium·232, Solid 72.1 1.00 I>CI/9 10306 09/26/1998 1501 • !:S 

Thorium-232, Error +/·, Solid 73.3 1.00 pCI/g 10306 09/26/1998 1501 • ca 
Thorium·232, HDA, Solid 67.5 1.00 pCI/g 10306 09/26/1998 1501 • ca 
Thorium·232, Lc, Solid 0.2 1.00 pCi/g 10306 09/26/1998 1501 * ca 
Uranium-235, Activity, Solid 0.2 1.00 pCi/9 10306 09/26/1998 1501 • ea 
Uranium 235, error+/·, Solid 0.4 1.00 pCI/9 10306 09/26/1998 1501 * ca 
Uranium-235, HOA, Solid 0.1 1.00 pCI/g 10306 09/26/1998 1501 •ca 
Uranlum-235, lc, Solid 0.4 1.00 pCi/g 10306 09/26!1998 1501 • ea 
Uranium·238, Activity, Solid 6.1 1.00 pCI/g 10306 09/26/1998 1501 • ca 
Uranium 238, error+/·, Solid 4.3 1.00 pCi/g 10306 09/26/1998 1501 • ea 
Uranium-238, HOA, Solid J.O 1.00 pCI/9 10306 09/26/1998 1501 • ea 
Uranium-238, Lc, Solid 0.4 1.00 pCI/g 10306 09/26/1998 1501 * ca 
Zirconium-95, Activity, Solid 0.1 1.00 pCI/g 10306 09/26/1998 1501 • ca 
Zirconium·95, Error, +/·, Solid 0.1 1.00 pCi/9 10306 09/Z6/1998 1501 * CB 
Zirconium·95, HOA, solid 0.0 1.00 pCI/g 10306 09/26/1998 1501 • ca 
Zirconium·95, Lc, Solid 0.0 1.00 pcl/g 10]06 09/26/1998 1501 • ca 

----
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Job Number: 982440 

CUST~ER: Sandia National Laboratory 

Customer sample 10 •. ; 042522·001 
Laboratory Sample ID:, 982440·32 

I 

TEST METHOD P~RAHETER/TEST DESCRIPTION 

! 
CA•GLR·R405 Uranium·234, 235, 238 

Uranium-234, Solid 
uranium 234, error+/·, Solid 
Uranium-235, .Activity, Solid 
Uranium 235, error+/·, Solid 
Uranlum-238, Activity, Solid 
Uranium 238, error +f·, Solid 
Uranium-234', HOA, Solid 
Uranlum·234, Lc, Solid 
Uranium·235•, MDA, Solid 
uranium·235', Le, Solid 
Uranlum-238, MOA, Solid 
Uranium-238', Lc, Solid 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actlnium-228, Activity, solid 
Actinium-228, error+/·, Solid 
Actinium·228, HDA, Solid 
Actinium-228, Lc, Solid 
Americium·241, Activity, Solid 
Amerielum-241, error +/·, Solid 
Amerlclum-241, HOA, solid 
Americlum·241, Lc, Solid 
Cerlum-144,· Activity, Solid 
Cerium-144,' Error, +/·, Solid 
Cerium-144, HOA, Solid 
Cerlum-144, Lc, Solid 
Cobalt-60, Activity, Solid 
cobalt·60, Error, +/·, Solid 
Cobalt·60, HDA, Solid 
Cobalt-60, Le, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
Chromium-51, HDA, Solid 

CORE LABORATORIES 

L A B 0 R A T 0 R Y T E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC-600835 ATTN: Suzi Jensen 

Date Sampled ..•••• ; 09/09/1998 Time Sampled •.•.•. : 11:00 Sample HatriK ••... : Soil 
Date Received .•••• : 09/12/1998 Time Received ••••. : 11:00 

SAMPLE RESULT Q FLAGS MDL POL DILUTION UNITS BATCH DATE ANALYZED TEl 

0.820 1 pCI/g 10279 10/07/1998 1458 . ( 
0.280 1 pCI/g 10279 10/07/1998 1458 . ( 
0.0300 1 pCi/g 10279 10/07/1998 1458 . ( 
0.0500 1 pCI/g 10279 10/07!1998 1458 . ( 
0.700 1 pCi/g 10279 10/07!1998 1458 . ' 
0.240 1 pCI/g 10279 10/07/1998 1458 . ' 
0.0100 1 pCI/g 10279 10/07/1998 1458 • ' 0.0100 1 pCI/g 10279 10/07/1998 1458 . ' 
0.0100 1 pCi/g 10279 10/07/1998 1458 . ' 
0.0100 1 pCI/g 10279 10/07/1998 1458 . ' 
0.0200 1 pCI/g 10279 10/07/1998 1458 . ' 
0.0200 1 pCi/g 10279 10/07/1998 1458 . ' 
1.2 1 pCI/g 10306 09/26!1998 1939 . ( 
0.6 1 pCI/g 10306 09/26/1998 1939 . ' 
0.2 1 pCI/g 10306 09/26/1998 1939 * ( 
0.1 1 pCI/g 10306 09/26/1998 1939 • t 

0.2 1 pCI/g 10306 09/26/1998 1939 . ( 
0.2 1 pef!g 10306 09/26/1998 1939 . ( 
0.1 1 pCI/g 10306 09/26/1998 1939 . ( 
0.5 1 pel/g 10306 09/26/1998 1939 . ( 
0.8 1 pel/g 10306 09/2611998 1939 • c 
0.5 1 pCi/g 10306 09/26/1998 1939 • c 
0.2 1 pCI/g 10306 09/26/1998 1939 . ( 
0.3 1 pel/g 10306 09/26/1998 1939 . ( 
0.1 1 pel/g 10306 09/26/1998 1939 . ( 
o. 1 1 peifg 10306 09/26/1998 1939 • c 
0.0 1 pCI/g 10306 09126/1998 1939 • c 
0.0 1 pCI/g 10306 09/26/1998 1939 • c 
1.3 1 pCI/g 10306 09/26/1998 1939 • t 

0.9 1 pCi/g 10306 09126/1996 1939 • c 
0,4 1 pei/g 10306 09/26/1998 1939 • c 
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Job Number: 962440 

CUSTOMER: Sandia NationaiiLaboratory 

Customer Sample 10 .• : 042522·001 
Laboratory Sample IDl 982440·32 

TEST METHOO PARAMETER/TEST DESCRIPTION 

Chromium-51, Le, Solid 
Cesfum·134, Activity, Solid 
Cesium•l34, Error, +/·, Solid 
Cesium·134, HOA, Solid 
Cesium-134, Lc, Solid 
Cesium·l37, Activity, Solid 
Cesium·l37, Error, +/·, Solid 
Cesium·137, MDA, Solid 
Cesium-137, lc, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, +/·, Solid 
lron·59, MDA, Solid 
Iron-59, Lc, Solid 
Potassium·40, Activity, Solid 
Potassfum-40, error+/·, Solid 
Potassfum·40, HDA, Solid 
Potasslum-40, Le, Solid 
Lead-212, Activity, Solid 
Lead-212, error+/·, Solid 
lead-212, HDA, Solid 
Lead·212, Lc, Solid 
Lead·214, Activity, Solid 
Lead-214, error+/·, Solid 
Lead·214, HDA, Solid 
Lead·214, Lc, Solid 
Radlum-226, Activity, So\ld 
Radium-226, Error, +/·, Solid 
Radium-226, HOA, Solid 
Radium-226, Lc, Solid 
Radium-228, Activity, solid 
Radium-228, Error, +/·, Solid 
Radium-228, HOA, Solid 
Radium-228, Lc, Solid 
Ruthenium·l03, Activity, Solid 
Ruthenium-103, Error, +/·, Solid 

) 

CORE LABORATORIES 

L A 8 0 R A T 0 R Y T E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC-600835 ATTN: Suzi Jensen 

Date Sampled •.•••• : 09/09/1998 Time Sampled •••••• : 11:00 Sample Matrix ••.•• : Soli 
Date Received •.••• : 09/12/1998 Time Received •••.. : 11:00 

SAMPLE RESULT Q FLAGS MDL PQL DILUTION UNITS BATCH DATE ANALYlED 

0.2 1 pCI/g 10306 09/26/1998 1939 
0.1 1 pCI/g 10306 09/26/1998 1939 
0.1 1 pCf/g 10306 09/26/1998 1939 
0.1 1 pCI/g 10306 09/26/1998 1939 
0.1 1 pCI/g 10306 09/26/1998 1939 
0.4 1 pCi/g 10306 09/26/1998 1939 
0.2 1 ptl/g 10306 09/26/1998 1939 
0.1 1 pCi/g 10306 09/26/1998 1939 
0.2 1 pCI/g 10306 09/26/1998 1939 
0.2 1 ptl/g 10306 09/26/1998 1939 
0.1 1 pti/g 10306 09/26/1998 1939 
0.0 1 pCf/g 10306 09/26/1998 1939 
0.0 1 pCi/g 10306 09/26/1998 1939 

25.3 1 pCi/g 10306 09126/1998 1939 
3.2 1 pCI/g 10306 09/26/1998 1939 
0.3 1 pCi/g 10306 09/26/1998 1939 
0.0 1 pCf/g 10306 09/26/1998 1939 
0.9 1 pCI/g 10306 09/26/1998 1939 
0.2 1 pCI/g 10306 09/26/1998 1939 
0.1 1 pCI/g 10306 09/26/1998 1939 
0.3 1 pCI/g 10306 09/26/1998 1939 
1.4 1 pCi/g 10306 09/26/1998 1939 
0.4 1 pCI/g 10306 09/Z6/1998 1939 
0.2 1 pCI/g 10306 09/26/1998 1939 
0.3 1 pCi/g 10306 09/26/1998 1939 
1.6 1 pCI/g 10306 09/Z6/1998 1939 
0.5 1 pCI/g 10306 09/26/1998 1939 
0.2 1 pCi/g 10306 09126/1998 1939 
0.3 1 pCi/g 10306 09/26/1998 1939 
1.2 1 pCi/g 10306 09/26/1998 1939 
0.6 1 pCi/g 10306 09/26/1998 1939 
0.2 1 pCi/g 10306 09/26/1998 1939 
0., 1 pCi/g 10306 09/26/1998 1939 
0.0 1 pCi/g 10306 09/26/1998 1939 
0.0 1 ptl/g 10306 09/26/1998 1939 
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Job Nurber: 982440 

CUSTOMER: Sandia National Laboratory 

Customer Sample ID .• : 042522·001 
Laboratory Sample ID: 982440·32 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Rutheniua-103, HDA, Solid 
Rutheniua-103, Lc, Solid 
Rutheniua-106, Activity, Solid 
Rutheniua-106, Error, +/·, Solid 
Rutheniua·106, HDA, Solid 
Rutheniua·106, Lc, Solid 
Thorium-231, Activity, Solid 
Thoriua-231, error+/·, Solid 
Thorium-231, HOA, Solid 
Thorium-231, Lc, Solid 
Thorium-232, Solid 
Thoriua-232, Error+/·, Solid 
Thoriua-232, HDA, Solid 
Thoriua-232, Lc, Solid 
Uranium-235, Activity, Solid 
Uraniua 235, error+/·, Solid 
Uranlua-235, HOA, Solid 
Uraniua-235, Lc, Solid 
Uranium·238, Activity, Solid 
Uraniua 238, error+/·, Solid 
Uranium-238, HDA, Solid 
Uranium-238, Lc, Solid 
Zirconium·95, Activity, Solid 
Zirconiua-95, Error, +/·, Solid 
Zlrconium-95, HDA, Solid 
Zirconium·95, Lc, Solid 

CORE LABORATORIES 

L A B 0 R A T 0 R Y T E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC-600835 ATTN: Suzi Jensen 

Date Sampled •...•• : D9/09/1998 Time Sampled .••••• : 11:00 Sample Matrix ••••• : Soil 
Date Received ..••• : 09/12/1998 Time Received ••••• : 11:00 

~ 

SAMPLE RESULT Q FLAGS MDL POL DILUTION UNITS BATCH DATE ANALYlED TECH 

0.0 1 pCi/9 10306 09/26/1998 1939 • ca 
0.1 1 pCI/9 10306 09/26/1998 1939 • ca 
1.2 1 pCi/9 10306 09/26/1998 1939 * ca 
0.7 1 pCI/9 10306 D9/26/1998 1939 * ca 
D.8 1 pel/9 10306 09/26/1998 1939 * ca 
0.1 1 pCI/9 10306 09!26/1998 1939 * ca 
1.0 1 pCI/g 10306 09/26/1998 1939 * ca 
0.6 1 pCI/g 10306 09/26/1998 1939 • ca 
0.4 1 pCI/g 10306 09/26/1998 1939 * ca 
0.3 1 pCI/g 10306 09/26/1998 1939 • ca 

30.1 1 pCf/g 10306 09/26/1998 1939 * ca 
31.9 1 pCI/g 10306 09/26/1998 1939 * ea 
23.4 1 pCI/9 10306 09/26/1998 1939 • ca 
0.5 1 pCf/g 10306 09/26/1998 1939 * ca 
0.4 1 pel/g 10306 09/26/1998 1939 * t:B 
0.2 1 pel/g 10306 09/26/1998 1939 * ca 
0.1 1 pCI/g 10306 09/26/1998 1939 * ca 
0.4 1 pCf/g 10306 09/26/1998 1939 * ca 
6.8 1 pCI/g 10306 09/26/1998 1939 * ca 
2.8 1 pCI/g 10306 09/26/1998 1939 * ca 
1.4 1 pCI/9 10306 09/26/1998 1939 * ca 
0.6 1 pCI/g 10306 09/26/1998 1939 * ca 
0.2 1 pel/g 10306 09/26/1998 1939 * ca 
0.1 1 pelts 10306 09/26/1998 1939 • ca 
0.1 1 pel/g 10306 09/26/1998 1939 • ta 
0.1 1 pCI/9 10306 09/26/1998 1939 • 08 
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Job NLIIIber: 982440 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 .. : 042523·001 
Laboratory Sample ID: 982440·35 

TEST HETHOO PARAMETER/TEST DESCRIPTION 

CA·GlR·R405 Uranium•234, 235, 238 
Uranium·234, Solid 
Uranium 234, error •t·, Solid 
Uranium-235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uranium•238, Activity, Solid 
Uranium 238, error •t·, Solid 
Uranium-234, HDA, Solid 
Uranlum-234, Lc, solid 
Uranium-235, HDA, Solid 
Uranium-235, Lc, Solid 
Uranium·238, HOA, Solid 
Uranium-238, lc, Solid 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actlnlun·228, Activity, Solid 
Actinium·228, error+/·, Solid 
Actinlum-228, HOA, Solid 
Actlnium-228, Lc, solid 
Americium-241, Activity, solid 
Americium-241, error +/·, Solid 
Americlum·241, HOA, Solid 
Amerlcium-241, lc, Solid 
Cerium·144, Activity, Solid 
Cerlum-144, Error, +/·, Solid 
Cerlum-144, HOA, Solid 
Cerium-144, lc, Solid 
Cobalt·60, Activity, Solid 
Cobalt-60, Error, +/·, Solid 
Cobalt·60, HOA, Solid 
Cobalt-60, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
Chromium-51, HDA, Solid 

CORE LABORATORIES 

L A 8 0 R A T 0 R Y I E S T ~ESULTS 
Date: 03/31/1999 

PROJECT: AR/COC-600835 ATTN: Suzl Jensen 

Date Snmplod .....• : 09/09/1998 Time Sampled ...•.• : 11:05 Sample Matrix ••••• : Soil 
Date Received ..... : 09/12/1998 Time Received ••••• : 11:00 

SAMPlE RESULT Q FLAGS MOl POl DILUTION UNITS BATCH DATE ANALYlED 

0.570 1.00 pCi/g 10279 10/07/1998 1456 
0.250 1.00 pCi/g 1D279 10/0T/1998 1458 
0.100 1.00 pCi/9 10279 10/07/1998 1458 
0.0900 1.00 pCI/9 10279 10/07/1998 \458 
0.950 LOO pCI/g 10279 10/07/1998 1458 
0.310 1.00 pCI/9 10279 10/07/1998 1458 
0.0100 1.00 pCf/g 10279 10/07/1998 1456 
0.0100 1.00 pCi/9 10279 10/07/1998 1458 
0.0100 1.00 pCi/g 10279 10/07/1998 1458 
0.0100 1.00 pCi/g 10279 10/07/1998 1458 
0.0200 1.00 pCi/9 10279 10/07/1996 1458 
0.0300 1.00 pCi/g 10279 10/07/1998 1458 

1.1 1.00 pCi/g 10306 09/26!1998 1940 
0.5 1.00 pCi/g 10306 09/26/1998 1940 
0.2 1.00 pCi/g 10306 09/26/1998 1940 
0.1 1.00 pCi/9 10306 09126/1998 1940 
0.1 1.00 pCi/g 10306 09/26/1998 1940 
0.4 1.00 pCi/g 10306 09/26/1998 1940 
0.4 1.00 pCi/g 10306 09/26/1998 1940 
0.3 1.00 pCI/g 10306 09/26/1998 1940 
o.o 1.00 pCi/g 10306 09/26/1998 1940 
0.1 1.00 pCI/g 10306 09/26/1998 1940 
0.2 1.00 pCI/g 10306 09/26/1998 1940 
0.2 1.00 pCi/g 10306 09/26/1998 1940 
0.3 1.00 pCI/g 10306 09/26/1998 1940 
0.1 1.00 pCf/g 10306 09/26/1998 1940 
0.0 1.00 pCftg 10306 09/26/1998 1940 
o.o 1.00 pCI/g 10306 09/26/1998 1940 
1.8 1.00 pCI/g 10306 09/26/1998 1940 
1.2 1.00 pCftg 10306 09/26/1998 1940 
0.5 1.00 pCi/9 10306 09/26/1998 1940 
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Job Number: 982440 

CUSTOMER: Sandia National Laboratory 

customer Sample ID •• : 042523·001 
Laboratory Sample iO: 982440·35 

TEST METHOO PARAMETER/TEST DESCRIPTION 

Chromium-51, Lc, Solid 
Cesium-134, Activity, Solid 
Cesium-134, Error, +/·, Solid 
Cesium-134, HOA, Solid 
Ceslum·134, Lc, Solid 
Cesium-137, Activity, Solid 
Cesium·137, Error, +/·, Solid 
Ces lum-137, HDA, Solid 
Cesium-137, lc, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, +/·, Solid 
Iron-59, HOA, Solid 
Iron-59, Lc, Solid 
Potassium·40, Activity, Solid 
Potassfum~40, error+/·, Solid 
Potassium-40, HDA, Solid 
Potasslum-40, lc, Solid 
Lead-212, Activity, Solid 
Lead·212, error +/•, Solid 
Lead-212, HDA, Solid 
Lead-212, Lc, Solid 
Lead·Z14, Activity, Solid 
Lead-214, error+/·, Solid 
Lead-214, HOA, Solid 
Lead-214, Lc, Solid 
Radium·226, Activity, Solid 
Radium-226, Error, +/·, Solid 
Radlum·226, HDA, Solid 
Radium·226, Lc, Solid 
Radium-228, Activity, Solid 
Radium-228, Error, +/·, Solid 
Radium-228, HOA, Solid 
Radium-228, Lc, Solid 
Ruthenium-103, Activity, Solid 
Ruthenium-103, Error, +/·, Solid 

CORE 

LABORATORY T f s T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC-600835 

Date Sampled •••••• : 09/09/1998 Time sampled ••.••• : 11:05 
Date Received ..••• : 09/12/1998 Time Received ••••• : 11:00 

SAMPLE RESULT 0 FLAGS MDL PQL DILUTION 

0.2 1.00 
0.2 1.00 
0.1 1.00 
0.0 1.00 
0.0 1.00 
0.2 1.00 
0.1 1.00 
0.1 1.00 
0.1 1.00 
0.3 1.00 
0.2 1.00 
0.1 1.00 
0.0 1.00 

21.1 1.00 
3.5 1.00 
0.5 1.00 
0.0 1.00 
0.8 1.00 
0.2 1.00 
0.1 1.00 
0.2 1.00 
1.4 1.00 
0.4 1.00 
0.1 1.00 
0.2 1.00 
1.0 1.00 
0.3 1.00 
0.1 1.00 
0.1 1.00 
1.1 1.00 
0.5 1.00 
0.2 1.00 
0.1 1.00 
0.0 1.00 
0.0 1.00 
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LABORATORIES 

ATTN: Suzi Jensen 

Sample Matrix ••.•• : Soil 

UNITS BATCH DATE ANALYZED TECH 

pCI/9 10306 09/26/1998 1940 • ca 
pCi/9 10306 09/2611998 1940 * ca 
pCI/9 10306 09/26(1998 1940 * CB 
pCI/9 10306 09/26/1998 1940 • ea 
pCifg 10306 09(26(1998 1940 • ca 
pCI/9 10306 09(26/1998 1940 *eo 
pCi/9 10306 09(26(1998 1940 * CB 
pCifg 10306 09/26/1998 1940 • co 
pCifg 10306 09/26/1998 1940 • co 
pCft9 10306 09/26/1998 1940 * ca 
pCI/9 10306 09(26(1998 1940 * to 
pCI/9 10306 09/26(1998 1940 • ca 
pCI/9 10306 09/26/1998 1940 ° CB 
pCl/9 10306 09/26/1998 1940 * C8 
pCf/g 10306 09/26/1998 1940 * co 
pCf/g 10306 09(26/1998 1940 • ca 
pCi/g 10306 09/26/1998 1940 • co 
peflg 10306 09/26/1998 1940 • ca 
pel/g 10306 09/26/1998 1940 • ca 
pCf/g 10306 09/26/1998 1940 • ca 
pCi/9 10306 09/26/1998 1940 • co 
pCf/g 10306 09/26/1998 1940 • ca 
peflg 10306 09/26/1998 1940 *ca 
pCi/9 10306 09(26/1998 1940 • ca 
pCI/9 10306 09(26/1998 1940 * ca 
pCI/9 10306 09/26/1998 1940 * ca 
pCi/9 10306 09/26/1998 1940 0 ca 
pCI/9 10306 09/26/1998 1940 • ca 
pCifg 10306 09/26/1998 1940 • ca 
pCi/9 10306 09/26/1998 1940 • ca 
pCI/9 10306 09/Z6/1998 1940 • co 
pCi/g 10306 09/26/1998 1940 • ca 
pCi/g 10306 09/26/1998 1940 * ca 
pef/g 10306 09/26/1998 1940 • ca 
pCi/g 10306 09/26/1998 1940 • ca 



) 

Job Number: 982440 

CUSTOMER: Sandia National laboratory 

customer Sample 10 .. : 042523·001 
Laboratory Sample 10: 982440·35 

TEST METHOD 

' 

P~RAMETER/TEST DESCRIPTION 

Ruthenium·103, MDA, Solid 
Ruthenium·103, Lc, Solid 
Ruthenium·106, Activity, Solid 
Rutheniun-106, Error, +t~, Solid 
Ruthenium·106, HDA, Solid 
Ruthenium-106, lc, Solid 
Thorium-231, Activity, Solid 
Thorium-231, error +f·, Solid 
Thorium-231,' HOA, Solid 
Thorium·231, lc, Solid 
Thorlum-232, Solid 
Thorium·Z32, Error+/·, Solid 
Thorium·232, HDA, Solid 
Thorium-232,' Lc, Solid 
Uranium·235,i Activity, Solid 
Uranh111 235,

1
: error +/·, Solid 

Uranium•235,
1 

MDA, Solid 
Uranlum-235, Lc, Solid 
Uranium•238,1 Activity, Solid 
Uranium 238, error •t·, Sol ld 
Uranium-238,1 MDA, Sot ld 
Uranium·238,' Le, Solid 
Zirconium-95~ Activity, Solid 
Zlreonium-95\ Error, +/·, solid 
Zirconlum·95, HOA, Solid 
Zirconium-95 1

, Lc, Solid 
I 

i 
: 

) 

CORE lABORATORIES 

L A 8 0 R A T 0 R Y T E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC-600835 ATTN: Suzl Jensen 

Date Sampled ..•... : 09/09/1998 Time Sampled .•••.. : 11:05 Sample Matrix ••••• : Soil 
Date Received •••.. : 09/12/1996 Time Received ••••• : 11:00 

SAMPLE RESULT Q FLAGS MDL PQL DILUTION UNITS BATCH DATE AHAlY2ED 

0.0 1.00 pCi/g 10306 09/26/1998 1940 
0.0 1.00 pCi/g 10306 09/26/1998 1940 
0.4 1.00 pCI/g 10306 09/26/1998 1940 
0.3 1.00 pCI/g 10306 09/26/1998 1940 
o. 1 1.00 pCf/g 10306 09/26/1998 1940 
0.0 1.00 pCI/g 10306 09{26/1998 1940 
0.5 1.00 pCI/g 10306 09/26/1998 1940 
1.0 1.00 pelfg 10306 09/26/1998 1940 
0.9 1.00 pCf/g 10306 09/26/1998 1940 
0.3 1.00 pCl/9 10306 09/26/1998 1940 

20.5 1.00 pCI/g 10306 09/26/1998 1940 
74.5 1.00 pCI/g 10306 09/26!1998 1940 
76.1 1.00 pCI/g 10306 09/26/1998 1940 
0.3 1.00 pCI/g 10306 09/26/1998 194 0 
0.1 1.00 pCi/9 10306 09{26{1998 1940 
0.1 1.00 pCf/g 10306 09/26/1998 1940 
0.1 1.00 pCI/g 10306 09/26/1998 1940 
0.3 1.00 pCI/g 10306 09/26/1998 1940 
6.7 1.00 pCi/g 10306 09/26/1998 1940 
5.3 1.00 pCf/g 10306 09/26/1998 1940 
3.3 1.00 pCI/g 10306 09/26/1998 1940 
0.4 1.00 pCI/g 10306 09/26/1998 1940 
0.0 1.00 pCf/9 10306 09/26/1998 1940 
0.0 1.00 pCI/9 10306 09/26/1998 1940 
0.1 1.00 pCI/g 10306 09/26/1998 1940 
0.0 1.00 pCI/g 10306 09/26/1998 1940 
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Job Nl>lober: 982440 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 •. : 042524-001 
laboratory Sample lD: 962440-17 

TEST METHoD PARAMETER/TEST DESCRIPTION 

tA·GlR·R405 UraniU11·234, 235, 23& 
UraniU1J·234, solid 
UraniUll 234, 'error +/·, Solid 
UraniUll-235, Activity, Solid 
uranium 235, error +f·, Solid 
Uranium-23&, Activity, Solid 
Uranium 238, error +f·, Solid 
Uranium-234, HDA, Solid 
Uranium-234, lc, Solid 
Uranium-235, HOA, Solid 
Uranium·235, Lc, Solid 
uranium-238, HOA, Solid 
uranium-238, lc, Solid 

EPA 901.1 Gamma Stan (HPGe gamma) 
Actlnlun-228, Activity, solid 
Actiniua-228,, error+/·, Solid 
Actinium-228, HOA, solid 
Actinlum·228, Lc, Solid 
Americlum-241, Activity, Solid 
Americlum-241, error +/·, Solid 
Americium·241, HDA, Solid 
Americium-241, Lc, Solid 
cerium-144, Activity, solid 
Cerium·144, Error, +/·, Solid 
Cerlum-144, HOA, Solid 
ceriua-144, lc, Solid 
Cobalt·60, Activity, Solid 
Cobalt-60, Error, +/·, Solid 
cobalt-60, HOA, Solid 
cobalt-60, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
chromium-51, HDA, Solid 

CORE LABORATORIES 

l A B 0 R A T 0 R Y 1 E s T R E S U l T S 
Date: 03/31/1999 

PROJECT: AR/COC-600635 ATTN: Suz I Jensen 

Date Sampled ....•. : 09/09/1996 Time Sampled •••••• : 11:15 Sample Matrix ••.•• : Soil 
Date Received ••••• : 09/12/1998 Time Received ••••• : 11:00 

SAMPlE RESUlT Q flAGS Mill PQL DILUTION UNits BATCH DATE ANI.lYIED TECH 

1.64 1 pCi/g 10279 10/07/1998 1458 • ca 
0.440 1 pCf!g 10279 10/07/1998 1458 * ca 
0.0400 1 pCi/g 10279 10/07/1998 1458 • ca 
0.0700 1 pCi/g 10279 10/07/1998 1458 ° CB 
2.38 1 pCi/g 10279 10/07/1998 1458 • ca 
0.560 1 pCi/g 10279 10/07/1998 1458 ° CB 
0.0100 1 pCi/g 10279 10/07/1998 1458 • ca 
0.0100 1 pCf/g 10279 10/07/1998 1458 • ca 
0.0100 1 pCI/g 10279 10/07/1998 1458 • ca 
0.0100 1 pCI/g 10279 10/07/1998 1458 • ca 
0.0200 1 pCi/g 10279 10/07/1998 1458 • ca 
0.0300 1 pCI/g 10279 10/07/1998 14511 • ca 

1.5 1 pCI/g 10306 09/26/1998 2047 • ca 
0.5 1 pCf/g 10306 09/26/1998 2047 • ca 
0.2 1 pCI/g 10306 09/26/1998 2047 • ca 
0.1 1 pCI/g 10306 09/26/1998 2047 • ca 
0.1 1 pCi/g 10306 09/26/1998 2047 • ca 
0.3 1 pCI/g 10306 09/26/1998 2047 • ca 
0.1 1 pCI/g 10306 09/26/1998 2047 • ca 
0.6 1 pCi/g 10306 09/26/1998 2047 • ca 
0.5 1 pCI/g 10306 09/26/1998 2047 • ca 
0.4 1 pCI/g 10306 09/26/1998 2047 • co 
0.3 1 pCI/g 10306 09/26/1998 2047 • C8 
0.4 1 ptl/g 10306 09/26/1998 2047 • Ci!l 

0.1 1 pCI/g 10306 09/26/1998 2047 • ca 
o.o 1 pCI/g 10306 09/26/1991! 2047 • ca 
0.0 1 pCi/g 10306 09/26/1998 2047 • co 
0.0 1 pCI/g 10306 09/26/1998 2047 • ca 
0.8 1 pCi/g 10306 09/26/1991! 2047 • <a 
0.5 1 pCI/g 10306 09/26/1998 2047 * ea 
0.3 1 pCI/g 10306 09/26/1998 2047 • ca 
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CORE LABORATORIES 

L A 8 0 R A T 0 R Y T E S T RESULTS 
Job Number: 982440 Date: 03/31/1999 

CUSTOMER: Sandia National Laboratory PROJECT: AR/COC·600835 ATTN: Suzl Jensen 

Customer sample 10 .. : 042524·001 
laboratory Sample ID: 982440·37 

P~RAMETER/TEST DESCRIPTION 

Cht·omium·51, Lc, Solid 
Cesium·134, Activity, Solid 
Ceslum-134, Error, +/·, Solid 
Cesium·134, HDA, Solid 
Cesium·134, Lc, Solid 
Ceslum-137, Activity, Solid 
Cesium·137, Error, +/·, Solid 
Cesium·137, HDA, Solid 
Cesium·137, Lc, Solid 
lron·59, Activity, Solid 
Iron-59, Error, +/·, Solid 
lron·59, HDA, Solid 
Iron-59, Lc, Solid 
Potassium-40, Activity, Solid 
Potasslum·40, error+/·, Solid 
Potassium-40, HOA, Solid 
Potassium·40, Lc, Solid 
Lead·212, Activity, Solid 
lead·212, error+/·, Solid 
Lead·212, HDA, Solid 
lead-212, Lc, Solid 
lead·214, Activity, Solid 
Lead·214, error +/•, Solid 
Lead·214, MDA, Solid 
lead-214, lc, Solid 
Radium·226, Activity, Solid 
Radium·226, Error, +/·, Solid 
Radium•226, HDA, Solid 
Radium·226, Lc, Solid 
Radium-228, Activity, Solid 
Radium·228, Error, +/·, Solid 
Radium·228, MOA, Solid 
Radium·228, Lc, Solid 
Ruthenium-103, Activity, Solid 
Ruthenium·103, Error, +/·, Solid 

Date Sampled ...••. : 09/09/1998 Time Sampled .•... ,: 11:15 Sample Matrix ••••• : Soil 
Date Received .•... : 09/12/1998 Time Received ••••• : 11:00 

SAMPLE RESULT a flP.GS HOL PQL DILUTION UNITS BATCH DATE A~ALYZED 

o. 1 1 pCI/g 10306 09/26/1998 2047 
0.0 I pCI/g 10306 09/Z6/1998 2047 
0.1 1 pCI/g 10306 09/Z6/1998 2047 
o. 1 1 pCi/g 10306 09/26/1998 2047 
0.2 1 pCl/9 10306 09/26/1998 2047 
0.2 1 pCi/g 10306 09/26/1998 2047 
0. I 1 pCI/g 10306 09/26/1998 2047 
0.1 1 pCifg 10306 09/26/1998 2047 
0.2 I pCi/g 10306 09/26/1998 2047 
0.0 1 pCI/g 10306 09{26/1998 2047 
0.0 1 pCI/g 10306 09/26/1998 2047 
0.1 1 pCI/g 10306 09/26/1998 2047 
0.0 I pCI/g 10306 09/26/1998 2047 

22.2 1 pCi/g 10306 09/26/1998 2047 
3.0 1 pCi/9 10306 09/26{1998 2047 
0.4 1 pCI/g 10306 09/26!1998 2047 
0.0 1 pCI/g 10306 09/26/1998 2047 
1.2 1 pCi/9 10306 09/26/1998 2047 
0.2 1 ptl/g 10306 09/26/1998 2047 
o. 1 1 pCf/9 10306 09/26/1998 2047 
0.3 1 ptl/g 10306 09/26/1998 204 7 
1.5 1 pCI/9 10306 09/26/1998 2047 
0.3 1 pti/g 10306 09/26/1998 204 7 
0.1 1 pCf/g 10306 09/26/1998 2047 
0.2 1 pCI/9 10306 09/26/1998 2047 
1.2 1 pCI/g 10306 09/26/1998 2047 
0.4 1 pti/g 10306 09/26/1998 2047 
0.2 1 pCI/g 10306 09/26/1998 2047 
o.z 1 pCI/g 10306 09/26/1998 2047 
1.5 1 pCi/g 10306 09/26/1998 2047 
0.5 1 pti/9 10306 09/26/1998 2047 
0.2 1 pCI/g 10306 09/26/1998 2047 
0.1 1 pCI/g 10306 09/26/1998 2047 
0.1 1 pCi/9 10306 09/26/1998 2047 
0.1 I pCI/g 10306 09/26/1998 2047 
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ffi~LAB CORE LABORATORIES 
- -

L A B 0 R A T o R Y T E S T RESULTS 
Job NlJilber: 962440 Date: 03/31/1999 

CUSTOMER: Sandia National Laboratory PROJECT: AR/COC-600635 ATTN: Suzl Jensen 

Customer Sample ID •• : 042524·001 Date Sampled •.•••. : 09/09/1996 Time Sampled •••... : 11:15 Sample Hatrlx ••••• : Soil 
Laboratory Sample 10: 982440·37 Date Received ••... : 09/IZ/1998 Time Received ••••• : 11:00 

-· . -·· -· 
TEST HETHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q fLAGS MDL PQL DILUTION UNITS BATCH DATE ANALYZED lEt 

Ruthenium·103, HDA, Solid 0.1 1 pCI/g 10306 09/26/1998 2047 • c 
Ruthenlum-103, Lc, Solid 0.2 1 pCl/g 10306 09/26/1998 2047 * e 
Ruthenlum-106, Activity, solid 0.6 1 pCI/g 10306 09/26/1998 2047 • c 
Ruthenium·106, Error, +/·, Solid 0.4 1 pCI/g 10306 09/26/1998 2047 • c 
Ruthenium-106, MDA, Solid 0.6 1 pCI/g 10306 09/26/1998 2047 • c 
Ruthenium-106, Lc, Solid 0.1 1 pCI/g 10306 09/26/1998 2047 • c 
Thorium-231, Activity, Solid 0.7 1 pCl/g 10306 09/26/1998 2047 • c 
Thorlum-231, error+/·, Solid 0.6 1 pCI/g 10306 09/26/1998 2047 * c 
Thorium·231, HDA, Solid 0.7 1 pCi/g 10306 09/26/1998 2047 • c 
Thorlum·231, Lc, Solid 0.5 1 pCi/g 10306 09/26/1998 2047 • c 
Thorium-232, Solid 12.4 1 pCI/g 10306 09/26/1998 2047 • c 
Thorium·232, error+/·, Solid 54.2 1 pCl/g 10306 09/26/1998 2047 • c 
Thorium-232, HDA, Solid 27.3 1 pCI/g 10306 09/26/1998 2047 • c 
Thorlum-232, Lc, solid 0.6 1 pCI/g 10306 09/26/1998 2047 • c 
Uranium-235, Activity, Solid 0.4 1 pCi/g 10306 09/26/1998 2047 • c 
Uranium 235, error+/·, Solid 0.2 1 pCI/g 10306 09/Z6/1998 2047 • c 
Uranh.m·235, HOA, Solid 0.1 1 pCI/g 10306 09/26/1998 2047 • c 
Uranh.m·235, lc, solid 0.5 1 pCI/g 10306 09/26/1998 2047 • c 
Uranlum-238, Activity, Solid 4.1 1 pCI/g 10306 09/26/1998 2047 • c 
Uranium 238, error+/·, Solid 4.3 1 pCl/g 10306 09/26/1998 2047 • c 
Uranlum-238, MDA, Solid 1.8 1 pCl/g 10306 09/26/1998 2047 • c 
Uranium-238, Lc, Solid 0.7 1 pCi/g 10306 09/26/1998 2047 • c 
Zirconium·95, Activity, Solid 0.0 1 pCI/g 10306 09/26/1998 2047 • c 
Zlrconlum·95, Error, +/·, Solid 0.0 1 pCI/g 10306 09/26/1998 2047 • c 
Zlrconium-95, HDA, Solid 0.1 1 pCI/g 10306 09/26/1998 2047 • c 
Zlrconlum·95, lc, Solid 0.0 1 pCl/g 10306 09/26/1998 2047 • c 

-'-----~~--- -
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Job Nunber: 982440 

CUSTOMER: Sandia National L'aboratory 

Customer Sample ID •. : 042525·001 
Laboratory Sample 10: .982440·40 

TEST METHOD PARAMETER/TEST DESCRIPTION 

CA·GLR·R405 Uranium-234, 235, 238 
Uranium-234, Solid 
Uranium 234,' error+/·, Solid 
Uranium·235, Activity, Solid 
Uranilln 235, error+/·, Solid 
Uranium·238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranium-234, MOA, Solid 
Uranium-234, Lc, Solid 
Uronium-235, HOA, Solid 
Uranium-235, lc, Solid 
Uranium·238, MDA, Solid 
Uranium-238, Lc, Solid 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actinium-228, Activity, Solid 
Actinium·228, error+/·, Solid 
Actinium·228, MOA, Solid 
Actinium-228, Lc, solid 
Americium-241, Activity, solid 
Americium-241, error+/·, Solid 
Americlum-241, HOA, Solid 
Americium-241, Lc, Solid 
Cerium·144, Activity, Solid 
Cerium-144, Error, +/·, Solid 
Cerium·144, HOA, Solid 
Cerium·144, Lc, Solid 
Cobalt·6D, Activity, Solid 
Cobalt-60, Error, +/·, Solid 
Cobalt·60, HDA, Solid 
Cobalt-60, L,, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/·, Solid 
chromium-51, HDA, solid 

) 

CORE LABORATORIES 

lABORATORY 1 E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC-600835 ATTN: Suzi Jensen 

Date Sampled ..•.•. : 09/09/1998 Time Sampled .•••.• : 11:20 Sample Matrix ••••• : Soil 
Date Received ..••• : 09/12/1998 Time Received .•... : 11:00 

SAMPLE RESULT Q FLAGS MDL PQL DILUTION UNITS BATCH DATE ANALYZED 

1.19 1.00 pCi/g 10279 10/07/1998 1458 
0.370 1.00 peflg 10279 10/07/1998 1458 
0.0900 1.00 peflg 10279 10/07/1998 1458 
o. 100 1.00 pei/g 10279 10/0711998 1458 
2.47 1.00 peflg 10279 10/07/1998 1458 
0.580 1.00 pCl/g 10279 10/07/1998 1458 
0.0100 1.00 pCf/g 10279 10/07/1998 1458 
0.0100 1.00 pCi/g 10279 10/07/1998 1458 
0.0100 1.00 pCf/g 10279 10/07/1998 14511 
0.0100 1.00 pCI/g 10279 10/07/1998 14511 
0.0300 1.00 pei/g 10279 10/07/1998 1458 
0.0300 1.00 pCi/g 10279 10/07/1998 1458 

1.3 1.00 pCi/g 10306 09/26!1998 2047 
0.4 1.00 pel/g 10306 09/2611998 2047 
0. 1 1.00 pCf/g 10306 09/26/1998 2047 
0.0 1.00 pCi/g 10306 09/26/1998 2047 
1.0 1.00 pCi/g 10306 09/26/1998 2047 
0.6 1.00 pei/g 10306 09/26/19911 2047 
0.3 1.00 pei/g 10306 09/Z6/1998 2047 
0.2 1.00 pel/g 10306 09{26/1998 2047 
0.4 1.00 pCf/g 10306 09/26/1998 2047 
0.5 1.00 pCI/g 10306 09/26/1998 2047 
0.4 1.00 pCi/g 10306 09/26/1998 2047 
0.3 1.00 pCi/g 10306 09/26/1998 2047 
0.2 1.00 pCi/g 10306 09/26/1998 2047 
0.1 1.00 pCI/g 10306 09/26/1998 204 7 
o.o 1.00 pCi/g 10306 09/26/1998 2047 
0,0 1.00 pCf/g 10306 09/26/1998 204 7 
1.5 1.00 pCI/g 10306 09/26/1998 2047 
0.7 1.00 pCi/g 10306 09/26/1998 2047 
0.3 1.00 pCf/g 10306 09/26/1998 2047 
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Job Number: 982440 

CUSTOMER: Sandia National Laboratory 

customer Sample 10 .• : 042525·001 
Laboratory Sample ID: 982440·40 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Chromium·51, lc, Solid 
Cesium·134, Activity, Solid 
Cesium-134, Error, +/·, Solid 
Cesium-134, MPA, Solid 
Cesium·134, Lc, Solid 
Ceslum·137, Activity, Solid 
Ceslum·137, Error, +f·, Solid 
Cesium-137, HOA, Solid 
Cesium-137, Lc, Solid 
lron·59, Activity, Solid 
lron·59, Error, +/·, Solid 
Iron-59, MOA, Solid 
Iron-59, Lc, Solid 
Potasslum-40, Activity, Solid 
Potasslum·40, error+/·, Solid 
Potassium·40, HDA, Solid 
Potassium-40, lc, solid 
Lead·212, Activity, Solid 
Lead·212, error+/·, Solid 
Lead·21Z, HDA, Solid 
lead·212, Lc, Solid 
Lead·214, Activity, Solid 
lead-214, error+/·, Solid 
Lead·214, HDA, Solid 
Lead·214, Lc, Solid 
Radium-226, Activity, Solid 
Radium·226, Error, +/·, Solid 
Radium·226, HDA, Solid 
Radium-226, Lc, Solid 
Radium·228, Activity, Solid 
Radlum·228, Error, +/·, Solid 
Radium-228, MOA, Solid 
Radium-228, Lc, Solid 
Ruthenlum·103, Activity, Solid 
Ruthenium-103, Error, +/·, Solid 

CORE 

l A B 0 R A T 0 R Y T E S T RESULTS 
Date: 03/31/1999 

PROJECT: AR/COC·600835 

Date Sampled ....•. : 09/09!1998 Time Sampled •••••• : 11:20 
Date Received ..••. : 09/12/1998 Time Received ••••• : 11:00 

SAMPLE RESULT Q FLAGS 1-tOL PQL DILUTION 

o. 1 1.00 
0.0 1.00 
o. 1 1.00 
o. 1 1.00 
0.1 1.00 
0.2 1.00 
0.1 1.00 
0.0 1.00 
0.0 1.00 
0.2 1.00 
0.1 1.00 
0.1 1.00 
0.0 1,00 

25.2 1.00 
3.9 1.00 
0.5 1.00 
0.0 1.00 

45.7 1.00 
5.7 1.00 
0.3 1.00 
0.2 1.00 
0.9 1,00 
0.5 1.00 
0.2 1.00 
0.3 1.00 
1.2 1.00 
0.4 1.00 
0.2 1.00 
0.1 1.00 
1.3 1.00 
0.4 1.00 
o. 1 1.00 
o.o 1.00 
0.3 1.00 

. o. 1 1.00 
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LABORATORIES 

ATTN: suri Jensen 

Sample Matrix .•••• : Soil 

UNITS BATCH D~TE AN~LYZED I 
pCi/9 10306 09/26!1998 2047 
pCi/g 10306 09/26/1998 2047 
pCf/9 10306 09/26/1998 2047 
pCi/9 10306 09/26/1998 2047 
pCf/g 10306 09/26/1998 2047 
pCi/9 10306 09/26/1998 2047 
pCi/g 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCi/9 10306 09/26/1998 2047 
pCi/g 10306 09/26/1998 2047 
pCi/9 10306 09/26/1998 2047 
pCi/9 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCi/g 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCi/g 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCI/9 10306 09/26/1998 2047 
pCI/g 10306 09/26!1998 2047 
pCI/9 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCi/g 10306 09!26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCI/9 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCI/9 10306 09/26/1998 2047 
pCI/9 10306 09!26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCi/g 10306 09/26/1998 2047 
pCI/9 10306 09/26/1998 2047 

, ............. ....__ .... -.-.. --.. --.......... -- ... -......... _ ---··· ... -.... .......... - .. ---·~-- ______ ,.._ ......... __ ......... _ ... .., ........... .a._. ______ ............... ~ ..... y •• ~-·~·· 

TECH 

* CD 
• ca 
• co 
• ca 
• ca 
• co 
° CB 
° CB 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
* CB 
• ca 
• ~a 

• ce 
• ca 
• co 
• ca 
• ca 
• co 
• ca 
• ca 
* CB 
• co 
• ee 



) 

Job Number: 982440 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 .• : 042525·001 
Laboratory Sample ID: 982440-40 

TEST HETHOO PARAMETER/TEST DESCRIPTION 

Ruthenium-103, HDA, Solid 
~uthenium-103, Lc, Solid 
Ruthenium-106, Activity, Solid 
Ruthenium·106, Error, +/·, Solid 
Ruthenium·106, HOA, Solid 
Ruthenium-106, lc, Solid 
Thorium-231, Activity, Solid 
Thorlum-231, error+/·, Solid 
Thorium•231, HOA, Solid 
Thorium·231, Lc, Solid 
Thorium-232, Solid 
Thorium-232, Error+/·, Solid 
Thorium·232, MOA, Solid 
Thorium-232, lc, Solid 
Uranium-235, Activity, Solid 
Uranium 235, error+/·, Solid 
Uranlum-235, HDA, Solid 
Uranlum-235, lc, Solid 
Uranium-238, Activity, Solid 
Uranium 238, error+/·, Solid 
Uranlum-238, HDA, Solid 
Uranium·238, lc, Solid 
Zirconium-95, Activity, Solid 
Zirconlum·95, Error, +/·, Solid 
Zirconium·95, HOA, Solid 
Zirconlum-95, Lc, Solid 

CORE LABORATORIES 

L A B 0 R A T 0 R Y T E S T R E S U L T S 
Date: 03/31/1999 

PROJECT: AR/COC-600835 

Date Sampled ..•.•• : 09/09/1998 Time Sampled •••••• : 11:20 
Date Receivod .•••• : 09/12/1998 Time Received •••.• : 11:00 

SAIIPLE RESULT Q FLAGS MDL POL DILUTION 

0.0 1.00 
o.o 1.00 
1.4 1.00 
0.6 1.00 
1.0 1.00 
0.0 1.00 
2.5 1.00 
1.8 1.00 
0.8 1.00 
0.3 1.00 

193 1.00 
115 1.00 
55.7 1.00 

0.2 1.00 
o. 1 1.00 
0.2 1.00 
0.1 1.00 
0.4 1.00 
5.3 1.00 
3.3 1.00 
2.2 1.00 
0.2 1.00 
0.1 1.00 
0.1 1.00 
0.1 1.00 
0.0 1.00 

ATTN: suzi Jensen 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED 

pCi/g 10306 09/26/1998 2047 
pCi/g 10306 09/26/1998 2047 
pCi/9 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCI/g 10306 09!26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCi/g 10306 09/26!1998 204 7 
pCI/g 10306 09!2611998 204 7 
pCi/g 10306 09/26/1998 2047 
pCi/g 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCi/g 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pel/g 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 204 7 
pCi/g 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCi/g 10306 09/26/1998 2047 
pCI/g 10306 09126/1998 2047 
pCi/g 10306 09/26/1998 2047 
pCi/g 10306 09/26/1998 2047 
pCi/g 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 204 7 
pCi/g 10306 09/26/1998 2047 
pCI/g 10306 09/26/1998 2047 
pCi/g 10306 09/26/1998 2047 

TE 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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SF 2001· 

51/ptiFUdll f!-$1J blut 

lnlernal Lab 
Balch No. 

Depl No./Mail Slop: 6133/MS 1147 

ProjecVTask Ma~ager: 228A/John Copland 

Project Name: 228A 
Record Center Code: 1309/228AIDAT 

b/../~ ID w~ (//1 }{,R~j~Q-r;..£f-/5o\ 
ANAL -lsJS REQU.EST AND CHAIN OF CUSTOD~ 

) 

Page 1 of 

AR/COC-j ,_ _6_0_0_8_36_ 

Parameter & Method Requested 

Raw data package !S[Yes DNo 

• Send a separale report 

r-_:-~--l~~=;~=:::=~==+~*~~=======+~Q:~~~~~~~~~~ • Please nole hold limes on VOC samples 
• COC 11600800 releases 11600836 

r-~~~~~~-+--~~~---------r~~~~U-~~~~ 

Original To Accompany Samples, 
Laboralory Copy (While) 

1'1 Copy To Accompany Samples, 
Rerum to SMO (Blue) 

2"d Copy SMO Suspense Copy 
(Yellow) 

3'd Copy Field Copy (Pink) 



SF 2001-COC Cf0-971 ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) 
AR/COC-

!liLt 0 
c z LA8Use 

Room ·e.r= 
~ .5~ 

ER Sample 10 or l§ Ill Preser- Lob 

Sample t:ocallon Oelall a: valive Sompl 
w • 

10 
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Job Number: 982441 

CUSTOMER: Sandin National laborntory 
---. 

Customer Sample 10 .. : 042533·009 
Laboratory Sample 10: 982441·6 

TEST METHOD PARAMETER/TEST DESCRIPTION 
-

EPA 901.1 Gamma Scan (HPGe gamma) 
Actinium-226, Activity, Total 
Actinium·ZZ8, error +/·, Total 
Actinium-228, MDA, Total 
Actinium-228, Lc, Total 
Americium·Z41, Activity, Total 
Americium-241, error+/·, Total 
Americium·241, MOA, Total 
Amerlcium·241, lc, Total 
Cerium-144, Activity, Total 
Cerium-144, Errort +/·, Total 
Cerium·l44, MDA, Total 
Cerium·144, Lc, Total 
Cobalt·60, Activity, Total 
Cobalt-60, Error, +/·, Total 
Cobalt~6o, MOA, total 
Cobalt-60, lc, Total 
Chromium-51, Activity, Total 
Chromium-51, Error, +/·, Total 
Chromium-51, MDA, Total 
Chromium·51, lc, Total 
Ceslum-134, Activity, Total 
Cesium-134, Error, +/·, Total 
Cesium·134,,.MD~, Total 
cesium-134, Lc, Total 
cesium-137, Activity, Total 
cesium-137, Error, +/·, Total 
ceslum-137, MPA, Total 
Cesium-137, Lc, Tots! 
Jron-59, Activity, Total 
Iron-59, Error, +/·, Total 
Iron-59, HOA, Total 
Iron-59, Lc, Total 
Potassium·40, Activity, Total 

) 

AMENDED REPORT 
CORE LABORATORIES 

) 

A 8 0 R A T 0 R Y T E S T RESULTS 
Dote: 01/20/99 

PROJECT: AR/COC-600836 ATTN: suz i Jensen 

Date sampled ...... : 09/GB/98 Time Sampled ...••. : 15:09 Sample Matrix ..... : ~ater 
Date Received ..... : 09/IZ/98 Time Receiv~d ..... : II :00 

SAMPLE RESULT Q FLAGS MOL PQL DILUTION UNITS BATCH DATE ~NALYZEO 
-

20.6 pCi/l 10325 09/30/98 1604 
16.3 pCi/l 10325 09/30/98 1804 
7.9 pCi/L 10325 09/30/98 1804 
0.0 pCi/L 10325 09/30/98 1804 
1.2 pC i /l 10325 09/30/98 1804 
5.1 pCi/l 10325 09/30/96 1804 
5.6 pCi/l 10325 09/30/98 1804 
0.0 pCi/L 10325 09/30/98 1804 
0.0 pCi/l 10325 09/30/98 1804 
0.0 pCi/l 10325 09/30/98 1804 
6.9 pCi/L 10325 09/30!98 1804 
0.0 pCi/l 10325 09/30/98 1804 
6.3 pCi/l 10325 09/30/98 1804 
2.9 pCi/l 10325 09/30/98 1804 
1.3 pCi/L 10325 09/30/98 1804 
0.0 pCi/L 10325 09/30/98 1804 

29.2 pCi/L 10325 09130/98 1804 
16.9 pCi/L 10325 09/30/98 1804 
10.9 pCi/L 10325 09/30/96 1804 
0.0 pCi/L 10325 09/30/96 1804 
1.8 pCi/l 10325 09/30/98 1804 
2.2 pCi/L 10325 09/30/98 1804 
2.4 pCi/l 10325 09/30/98 1604 
0.0 pCi/l 10325 09/30/98 1804 
2.4 pCi/L 10325 09!30{96 1804 
1.7 pCi/l 10325 09{30!98 1604 
1.1 pCI/L 10325 09/30/98 1804 
0.0 pCi/l 10325 09/30/98 1804 

13.2 pCi/L 10325 09130196 1804 
8.2 pCi/l 10325 09!30{96 1804 
3.8 pGi/L 10325 09/30/98 1804 
0.0 pCi/L 10325 09{30/98 1804 

171 pCi/l 10325 09/30/98 1604 

··-

TECH 

• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• CB 
• co 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• co 
• ca 
• ca 
• <B 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca . co 

- -- -~--



AMENDED REPORT 
CORE LABORATORIES 

LABORATORY T E S T R E S U l T S 
Job Number: 982441 Date: 01/20/99 

------------------------------~----------------------~-------------------------------------------
CUSTOMER: Sandia National laboratory PROJECT: AR/COC-600836 ATTN: Suzi Jensen 
--------~~~--·------------------------------------------------------

Customer Sample ID .. : 042533-D09 
laboratory Sample ID: 982441-6 

Date Sampled ...... : 09/08/98 
Date Received •.... : 09/12/98 

Time Sampled ..•... : 15:D9 
Time Received .•... : 11:00 

Sample Matrix .••.. : ~ater 

---------.------------------------.---------..---.---------.---------.----.-----,----,---------,---
TEST METHOD PARAMETER/TEST DESCRIPTION 

Potassium-40, error+/·, Total 
Potassium-40, MDA, Total 
Potassium-40, lc, Total 
lead-212, Activity, Total 
lead-212, error •1-, Total 
Lead-212, HDA, Total 
le•d-212, Lc, Total 
Lead-214, Activity, Total 
Lead-214, error •1·, Total 
lead-214, MDA, Total 
Lead·214, lc, Total 
Radium-226, Activity, Total 
Radlum-226, Error, •1-, Total 
Radium-226, MDA, Total 
Radium-226, Lc, Total 
Radium-228, Activity, Total 
Radium-228, Error, +/·, Total 
Radlum-228, MDA, Total 
Radium-228, lc, Total 
Ruthenium·103, Activity, Total 
Ruthenium-103, Error, +!-, Total 
Ruthenium·103, MDA, Total 
Ruthenium·103, Lc, Total 
Ruthenium-106, Activity, Total 
Ruthenium·1D6, Error, +/·, Total 
Ruthenium·1fi6, 'MoA, Total 
Ruthenium,106, Lc, Total 
Thorium-231, Activity, Total 
Thorium-231, error+/·, Total 
Thorium-231, HOA, Total 
Thorium-231, Lc, Total 
Thorium-232, Total 
Thorium-232, Error+/·, Total 
Th.orium-232, MDA, Total 
Thorium·232, Lc, Total 

SAMPlE RESUlT Q flAGS 

91.8 
29.0 
0.0 
8.7 
2.9 
2.6 
0.1 

38.3 
13.1 
5.0 
D.1 

38.5 
12.8 
5.3 
0.0 

20.6 
16.3 
7.9 
0.0 
1.3 
7.3 
2.4 
0.0 

18.1 
26.9 
21.7 
0.0 
7.9 

13.2 
14.4 
0.0 

229 
1020 
1110 

0.0 

MOL PQL DILUTION UNITS 

pCi/l 
pCi/L 
pCi/L 
pCi/l 
pCi/l 
pCi/l 
pCi/l 
pCi/L 
pCi/l 
pCi/L 
pCi/l 
pti/l 
pCi/l 
pCi/L 
pti/L 
pCi/L 
pCi/l 
pCi/l 
pCi/L 
pCi/L 
pCi/l 
pCl/l 
pCi/L 
pCi/l 
pCi/l 
pCi/l 
pCi/l 
pti/L 
pCi/l 
pCi/l 
pCi/L 
pCi/L 
pCi/L 
pCi/L 
pCi/l 

BATCH DATE ANAl YZEO TECH 

10325 09/30/98 1804 • CB 
10325 09/30/98 1804 • ca 
10325 09/30/98 1804 • ca 
10325 09/30/98 1804 * ta 
10325 09/30/98 1804 • ca 
10325 09/30/98 1804 * ca 
10325 09/30/98 1804 • CB 
10325 09/30/98 1804 • ca 
10325 09/30/98 1804 * CB 
10325 09/30/98 1804 • ea 
10325 09/30/98 1804 • ca 
10325 09/30/98 1804 • C8 
10325 09/30/98 1804 • CB 
10325 09/30/98 1804 • ca 
10325 09/30/98 1804 • CB 
10325 09/30/98 1804 • ca 
10325 09{30{98 1804 • ca 
10325 09/30/98 1804 • ca 
10325 09/30/98 1804 • ca 
10325 09/30/98 1804 • ea 
10325 09/30/98 1604 • ca 
10325 D9/30/98 1804 • ca 
10325 09/30/98 1804 • CB 
10325 09/30/98 1804 • ca 
10325 09/30/98 1804 • ca 
10325 09/30/98 1804 • CB 
10325 09/30/98 1804 • co 
10325 09/30/90 1804 • en 
10325 09/30/98 1804 • ea 
10325 09/30/98 1804 . ca 
10325 09/30/96 1804 • en 
10325 09/30/98 1804 • ca 
10325 09{30!96 1804 • en 
10325 09/30/98 1804 • ca 
10325 09/30/90 H\04 • en 

'--------'-~--------------'---------'--..J---'--------'--------'----'~----'----- ------------------~--
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CORE LABORATORIES 
-

- ----- - . .. 

L A B ORATORY T E S T RESULTS 
Job Number: 98241.1 Date: 01!20{99 

-----
CUSTOMER: Sandia ~ational laboratory PROJECT: AR/COC-600636 ATTN: suzi Jensen 

--

Customer Sample ID •. : 042533·009 Date Sampled ...... : 09!08!98 Time Sampled ...... : 15:09 Sample Matrix ••... : Water I 

laboratory Sample 10: 982441-6 Date Received ..... : 09/12/98 Time Received ..... : 11 :00 

I 
TEST METHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q flAGS MOL POl DILUTION UNITS BATCH DATE ANALYZED TECH 

-
Uraniun-235, Activity, Total 8.4 pCi/l 10325 09/30/98 1804 • ca 
Uranlun 235, error ,..,_, Total 3.8 pCi/L 10325 09/30/98 1804 • ca 
Uraniun-235, MOA, Total 2.1 pCi/l 10325 09/30!98 1804 • ca 
Uraniun-235, Lc, Total D. 1 pCi/l 10325 09/30/98 1804 • ca 
Uraniun-236, ActivHy, Totat 93.2 pCi/l 10325 09{30!98 1804 • ca 
Uraniun 238, error -tt-, Total 91.2 pCi/l 10325 09/30/98 1804 • ca 
Uraniun-238, MOA, Total 72.1 pCI/L 10325 09/30/98 1804 • ca 
Uranium-238, Lc, Total 0.1 pCi/L 10325 09/30/98 1804 • ca 
Zirc:oniun-95, Activity, Total 10.6 pCi/L 10325 09/30/98 1804 • ca 
Zlrconium-95, Error, •!-, Total 9.4 pCi/l 10325 09/30/98 1804 • ca 
Zirconiun-95, MDA, Total 3.9 pCi/l 10325 09/30/98 1804 • ca 
Zirconiun-95, Lc, Total 0.0 pCi/l 10325 09/30/98 1804 • ca 

~-

.. . 

... ------- --~-
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CORE LABORATORIES AMENDED REPORT 
l A B 0 R A T 0 R Y T E S T RESULTS 

Job Number: 982441 Date: 01/20/99 

-------------------------------------------------------------------------------------------------------------
CUSTOMER: Sandia National laboratory 

Customer Sample ID .. : 043069-001 
laboratory Sample ID: 982441-11 

TEST HETHOO 

EPA 901.1 

PARAMETER/TEST DESCRIPTION 

Gamna Scan (HPGe ganmal 
Actiniun-228, Activity, Total 
Actinium-228, error +/-, Total 
Actinium·228, HOA, Total 
Actlniun-228, lc, lotnl 
Arncrichn-241, Activity, Totnl 
Americit-n-241 1 error+/ .. , Total 
Americium-241, HDA, Total 
Americium·241, Lc, Total 
cerlum-144, Activity, Total 
cerium·144, Error, +/·, Total 
Ceriun-144, MOA, Total 
ceriun-144, lc, Total 
cobalt·6D, Activity, Total 
Cobalt·60, Error, +/·, Total 
Cobalr"60, MDA, Total 
Cobalt·60, Lc, Total 
Chromium-51, Activity, Total 
chromium-51, Error, +/-, Total 
chromium-51, MDA, Total 
Chromium-51, lc, Total 
Cesium·134, Activity, Total 
Cesiun-134, Error, +/·, Total 
Cesium·134, .. HD_A, Total 
Cesium-134, lc, Total 
Cesium·137, Activity, Total 
Cesium-137, Error, +/-, Total 
Cesium·137, HDA, Total 
Cesiun-137, lc, Total 
Iron-59, Activity, Total 
lron·59, Error, +/·, Total 
Iron-59, MOA, Total 
Iron-59, lc, Total 
Potassiun-40, Activity, Total 

PROJECT: AR/COC-600836 
--

Date Sampled ..•... : 09/09/98 
Oat@ Received .•••• : 09!12/98 

SAMPLE RESULT a FlAGS MDL 

12. 1 
9.5 
6.2 
0.0 
3.6 
3.3 
2.4 
0.1 

18.7 
15.3 
8.5 
0.1 
3.9 
4.5 
2.6 
0.0 

35.0 
20.3 
11.7 
0.1 
1.0 
1.9 
1.7 
0.1 
1.3 
1.9 
1.7 
0.0 

16.1 
9.8 
3.4 
0.0 

184 

Page 5 

ATTN: suzi Jensen 

Time Sampled •..... : 13:05 Sample Matrix ...•. : Uater 
Time Received ••••• : 11:00 

PQl DILUTION UNITS BATCH DATE ANAlYZED 
-----

pCi/l 10325 09/30/98 1653 
pCi/l 10325 09/30/98 1653 
pCi/l 10325 09/30{98 1653 
pCitl 10325 09/30/98 1653 
pCi/l 10325 09/30{98 1653 
pCi/L 10325 09/30/98 1653 
pCi/L 10325 09/30/98 1653 
pCi/l 10325 09/30/98 1653 
pCi/l 10325 09/30/98 1653 
pCl/l 10325 09/30{98 1653 
pCi/l 10325 09/30/98 1653 
pCi/l 10325 09/30/98 1653 
pCi/l 10325 09/30/98 1653 
pCi/l 10325 09/30/98 1653 
pCl/l 10325 09/30/98 1653 
pCi/l 10325 09/30/98 1653 
pCi/l 10325 09/30/98 1653 
pCi/l 10325 09/30/98 1653 
pCi/l 10325 09/30/98 1653 
pCi/l 10325 09/30/98 1653 
pCi/l 10325 09/30/98 1653 
pCi/l 10325 09/30/98 1653 
pCi/l 10325 09/30{98 1653 
pCI/l 10325 09/30/98 1653 
pCi/l 10325 09/30/98 1653 
pCi/1 10325 09/30/98 1653 
pCi/l 10325 09/30/98 1653 
pCi/l 10325 09/30/98 1653 
pCi/l 10325 09/30/98 1653 
pCi/l 10325 09/30/98 1653 
pCi/l 10325 09/30/98 1651 
pCi/l 10325 09/30/98 1653 
pCi /l 10325 09/30/98 1653 

-

lebO!' .. - • _.....,_ IISU,...I na re~otWI<Iy lind ...._k .. no_.,.,.,,~ Of I~IMntei!Ofll. llpo'IU or mpll•. 14 10 "'- productlvily, prOpJr opertliolll. 
''141'$ Qlllo>y 011. gU. coer or oilier rt"'''"'· j>ll~>erly, ll.ooH ..,, 111•'111n cu11110< '""' ,.,u, .. ~oro r, ~'"to '"I'"'' rt "\"'' '" "•'•v·l "'""' '"' ,,,.1 ,.. , 
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CORE LABORATORIES 
--------~·-~. -·-·-- ----- -- . --- - -- ------~--- ------- ----- ----------------~--------- ~----

L A 8 0 R A T 0 R Y T E S T R E S U L T S 
Job Number: 982441 

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

CUSTOMER: Sandia NationAl Laboratory PROJECT: AR/COC-600836 
-----------------

customer Sample 10 .. : 043069-001 
Laboratory Sample 10: 982441-11 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Potasstum~40, error +/-, Total 
PotassilJI1·40, MDA, Total 
Potassil.m-40, Lc, Total 
Lead·212, Activity, Total 
tead·212, error+/·, Total 
Lead·21Z, MDA, Total 
lead-212, Lc, Total 
Lead·214, Activity, Total 
lead-214, error +/·, Total 
Lead·214, MDA, Total 
lead·214, lc, Total 
Rodium-226, Activity, Total 
Radium-226, Error, +/·, Total 
Rndiun·226, HDA, Total 
Rndiun·226, Lc, rotnl 
Radium·228, Activity, Total 
Radium-228, Error, +/·, Total 
Radium-228, HDA, Total 
Radium-228, Lc, Total 
Ruthenlum-103, Activity, Total 
Ruthenh .. m-103, Error,+/-, lotnl 
Ruthenium-103, HOA, Total 
RuthenilJI1·103, Lc, Total 
RuthenilJI1·106, Activity, Total 
Ruthenium-106, Error, +I·, Total 
RuthenilJI1·1li6,-HDA, Total 
Ruthenh.~n~ 106, l-c, Total 
Thorium-231, Activity, lotnl 
Thorium-231, error+/·, Total 
Thorium-231, MDA, Total 
Thorium·231, lc, Total 
Thorium-232, Total 
Thoriun-232, Error +t-, Total 
ThorilJI1·232, MDA, Total 
ThorilJI1·232, Lc, Total 

Date Sampled •..... : 09/09/98 
Date Received .•••. : 09/12/96 

SAMPLE RESULT Q FLAGS MDL 

93.9 
30.7 
0.0 
6.1 
2.3 
2.2 
0.1 

19.9 
8.5 
4.6 
0.1 

23.8 
10.2 
5.0 
0.1 

12.1 
9.5 
6.2 
0.0 
6.2 
5.1 
1.8 
0.1 

35.8 
43.0 
23.9 

(}. 1 
29.1 
18.8 
11.8 
0.1 

679 
630 
469 

0.1 

Page 6 

Date: 01/20/99 

Time Sampled .••..• : 13:05 
Time Received •.••. : 11:00 

POL DILUTION 

·-----

ATTN: Suzi Jensen 

Sample Matrix ••.•• : Uater 

UNITS BATCH DATE ANALYZED 

pCi/L 10325 09/30/98 1653 
pCi/L 10325 09!30/98 1653 
pCi/L 10325 09/30/98 1653 
pCi/L 10325 09/30/98 1653 
pCi/L 10325 09/30/98 1653 
pCi/L 10325 09/30/98 1653 
pCI/L 10325 09/30/98 1653 
pCi/L 10325 09/30/98 1653 
pCi/L 10325 09/30(98 1653 
pCIIL 10325 09/30/98 1653 
pCi/L 10325 09!30!98 1653 
pCi/l 10325 09/30/98 1653 
pCI/l 10325 09/30(98 1653 
pCi/l 10325 09(30/96 1653 
pCi/L 10325 09/]0/98 1653 
pCi/l 10325 09/30/98 1653 
pCi/L 10325 09/30/98 1653 
pCi/l 10325 09/30/98 1653 
pCI(l 10325 09/30/98 1653 
pCi/L 10325 09/30/98 1653 
pCi/L 10325 09!30!98 1653 
pCi/L 10325 09/30/98 16S3 
pCi/L 10325 09!30(98 1653 
pCi/L 10325 09/30/98 1653 
pCi/L 10325 09!30!98 1653 
pCi/L 10325 09/30/98 1653 
pCi/L 10325 09/30/98 1653 
pCi/L 10325 09/30/90 1653 
pCi/L 10325 09/30/98 1653 
pCi/L 10325 09/30/98 1653 
pCi/L 10325 09/30/98 1653 
pCi/L 10325 09/30/98 1653 
pCi/L 10325 09/30/98 1653 
pCi/L 10325 09!30/98 1653 
pCi/L 10325 09(30/96 1653 

·--

1h01 ~MI, OpiRIOn' 01' lfll•fpl' ... llot\1. eMJI.ihM ..... ~. •"PP''Ife bflflld upon obHrvl!kll\1 jll\0 f'NIIIIflofluppioed try ltl1 tliwlt Jof ,.._, .. CIUI!\111 l.nft c.onfodlnl .. f Ull lhll IIIK>(I hal ll•l" rrllf111 llo1 Nol·r~<ttt.,j~JI\1 01 op~IIOOII Mlj.JIUUol '"J"9I•rof !),. pO~t J•«~Jrnllrot uf {,,,,,I Rl"""'"''"~ j",,M 

I et ... luokll .... ~ ... !, Sl,_. I'OIS~Ij f.t'41t<~·· nowt.n•nlf DII'JIOSieM•UIInl. ··~·n 01'~ ••• let h p!Cidudl¥!!~. Pfopll Df)"IIIIOni, PI prptltlw-u ol aflJ oil, {Ia I. t;Oal Dl Dlt .. < 11\IHerlll P"1""'1· .... w <1f ..... 1 WI tO!\,.., H"" w<llr '"l•k h I<JI to l!•toorl 11 1r, 11rl r•< '"'""' "l"'n r,,, ~''Y ro 

..t<MI.,,...., lh<l tepoolohe.- tw:P1 be •-r~ 4•tft>llr! ~~ tnlt<ety, ""'hoo..tt ~ •nlllon '!IPICN"' Ql OM• LM!Qtllu!*• 

TECH 
---
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• co 
• ca 
• ca 
* C8 

• ca . tR 
• en 
• ca 
* ca 
• ca 
• ca 
• ca 
• ca 
• ca 
• ca . ca 
• ca 
• ca . en 
• ca . (:il 

• ca 
• ca . co 
• ca 
• ca 
• f'.'l 

-



AMENDED REPORT CORE LABORATORIES 

L A 8 0 R A T 0 R Y T E S T R E S U L T S 
Job Number: 982441 Date: 01/20/99 

- ·--------- --··-------------------------------·-----------------------
CUSTOMER: Sandia National LaborAtory PROJECT: AR/COC·600836 ATTN: Suzi Jensen 
------------------------------------------------------------~---------------------------------------------

Customer Sample ID •• : 043069·001 
Laboratory Sample 10: 982441·11 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Urilnh..~n· 235, Activity, Total 
Uraniun 235, error+/-, Total 
Uraniun-235, MOA, Total 
Uraniun·235, Lc, Total 
Uraniun-238, Activity, Total 
Uraniun 238, error +f·, Jotal 
Uraniun-238, HOA, Total 
Uranium-238, lc, Total 
Zirconium-95, Activity, Total 
Zirconium-95, Error, +/·, Total 
Zireonium·95, HOA, Total 
Zirconium·95, Lc, Total 

.,. -

Date Sampled ..•... : 09/09/98 
Date Received ••••. : 09/12/98 

SAMPLE RESULT Q FLAGS MOL 
-

18.9 
4.8 
2.2 
0.1 

323 
31.8 
20.8 
0.1 
4. 1 
5.5 
3.3 
0.0 

Time Sampled ••••.. : 13:05 
Time Received ••... : 11:00 

PQL DILUTION 
-

sample Matrix .•..• : Water 

UNITS BATCH DATE ANALYZED 

pCi/L 10325 09/30/98 1653 
pCi/L 10325 09/30/98 1653 
pCi/L 10325 09/30/98 1653 
pCi/L 10325 09/30/98 1653 
pCi/L 10325 09/30/98 1653 
pCi/L 10325 09/30/98 1653 
pCi/L 10325 09/30/98 1653 
pCi /L 10325 09/30/98 1653 
pCi/L 10325 09/30/98 1653 
pCi/L 10325 09/30/98 1653 
pCi/L 10325 09/30/98 1653 
pCI/L 10325 09/30/98 1653 

L-------~--------------------------L---------~--~----------L-________ L_ ___ J _______ -----"~--------

PilgC 7 

...... IU of ltl'f oil. g11, CMI 01 olhtOf flllnlllll jlto)j••uly, .,..,~ 01 nnd lo run.,.,.'"~'*'"'""'"' h ""''' '"'"''' '' "~'"'..,"''""'''II'><' j. 11 ft<>; ,,. ,._,.,, 

TECH 

* CA 

• ca 
• ca 
• ca 
• ea 
• ca 
• ca 
• ca 
• ca 
• ca 
• ea 
• ca 



) 
SF 2Q01 • ..,.v~ 110-97) 

Internal Lab 
Elatch No. 

Dept. No.IMaiiStop: 6133/MS 1147 

ProjectiTask Ma~ager: 228A/John Copland 

Project Name:~ 

Record Center Code: 1309/22BAIDAT 

&k~ I b tc>R r(A.r)C~--IJ.O~ £f-/5o\ 
~ ANAL ~SIS REQUEST AND CHAIN OF CUSTODl 

SAR/INR No. 

Oateffime 
Collected 

9/8/98 1510 DIW 

EOD !&Yes ONo 

Page 1 of: 
"" AR/COC-j ,_ _6_0_0_8_36_ 

Parameter & Method Requested 

l..A8 US 1 

lib 
S1111pr 

10 

Raw data package tsi'Yes DNo 

• Send a separate report 

~:--:--l~~~:==:::;===~=~~~d=======+~~~~~~~~~~~~ • Please note hold times on VOC samples 
• COC 11600800 releases 11600836 

~~~~~~~-+--~~~---------r~~~~u-~~~~ 

Original To Accompany Samples, 
Laboratory Copy (White) 

1'1 Copy To Accomp;my Samples, 
Return to SMO (Blue) 

2"• Copy SMO Suspense Copy 
(Yellow) 

3'• Copy Field Copy (Pink) 



SF lOOI COC lf0-97) ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) 
AR/COC· 

lAB USE 

LOb 
Sompl 

• IP 



) 

rouw CORE LABORATORIES 
L A 8 0 R A T 0 R Y T E S T RESULTS 

Job Number: 982441 Date: 10/28/98 

CUSTOMER: Sandia National Laboratory PROJECT: AR/COC-600836 ATTN: suzl Jensen 

Customer Sample 10 •• : 042534-010 Oate Sampled •....• : 09/08/98 Time Sampled .•..•. : 15:08 Sample Matrix .•••. : Water 
laboratory Sample 10: 982441-7 Date Received •••.. : 09/12/98 Time Received •..•• : 11:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPlE RESULT Q FLAGS MOl PQL DILUTION UNITS BATCH DATE f.NAL YlEO 

CA·GlR·R405 Uranil.lll-234, 235, 238 
Uranillll-234, Total 0.0400 1 pCi/L 10283 10/06/98 1600 
Urani..., 234, error +/-, Total o.uo 1 pCI/L 10283 10/06/98 1600 
Uranillll-235, Activity, Total 0.0700 1 pCi/l 10283 10/06/98 1600 
Urani..., 235, error+/·, Total 0.110 1 pCi/L 10283 10/06/98 1600 
uranl...,-238, Activity, Total 0.140 1 pCi/L 10283 10/06/98 1600 
Uranillll 238, error+/·, Total 0.150 1 pti/L 10283 10/06/98 1600 
Uran i ...,. 234, MDA, Total 0.0400 1 pti/L 10283 10/06/98 1600 
Urani...,·234, Lc, Total 0.0400 1 pCi/l 10283 10/06/98 1600 
Uran it.111· 235, MDA, Total 0.0200 1 pCi/l 10283 10/06/98 1600 
Uranh.111· 235, Lc, Total 0.0200 1 pti!L 10283 10/06/98 1600 
UranhJII-238, MOA, Total 0.0500 1 pCI/L 10283 10106/98 1600 
Uranillll·238, Lc, Total 0.0600 1 pCi/L 10283 10!06!98 1600 

Page 14 

1!'ol. ~"· ~ 01 .,..,.~conl...-..d""ll"~ 1npart acror t.asH upon obM,.,,hot•l 8f'd !fWIIIIt&Jol 1uppl>fl'd by lhll d•l'nl jor ahcKe enlusl\l• ahtf eorohdollh.11 ute lho~ r.,potf t•as i>tlom m-1-M IIIli •ntl')rprf>l.lhOfll u• oplll..,r'lt '"P'•""" '"P',.'<'""' lion hfo~lt'"'<~""'"' "' (,,., '"'''"'"'""'' r"'" 

lll!bo<stol"-. ~. •••-•-~~~ and ftl;PQ no •ll<llll!ly or rflJI.-.181101ll. eopl'enllt oll'lploed . .as tg the po(lduelnmy. poopftl aperatton•, a. p<oM.ablel'lfU ol•o, 011. ~~~ coal Q< oll!nt m~<oerll. P"lf''"'~ woll 01 111nl'l'" c<>n••,.~•~.on "'''''.,,,~I! soorh "''""' ·~ .,~,., '>1 o~lot><! ·~•'•" '"' ~"' <r., 

lEt 

• c 
• c 
• c 
• c 
• c 
• c 
• c 
• c 
• c 
• t 
• c 
• c 



ffi~LAB CORE LABORATORIES 
.. 

LABORATORY T E S T RESULTS 
Job Number: 962441 Date: 10/28/98 

CUSTOMER: Sandia National Laboratory PROJECT: AR/COC-600836 ATTN: suzi Jensen 

Customer Sample 10 •• : 043070·001 Date Sampled ....•• : 09!09!98 Time Sampled •••••• : 13:00 Sample Matrix ...•. : Uater 
Laboratory Sample ID: 982441·12 Date Received ••••• : 09/12/98 Time Received ••••• : 11:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q FLAGS MDL PQL DILUTION UNITS BAtCH DATE ANALJZEO TEC 

CA·GLR-R405 Uraniun·234, 235, 238 
Uraniun-234, Total 0.0500 1 pti/L 10283 10/06/98 1600 . ' 
Uraniun 234, error+/-, Total 0.130 1 pti/L 10283 10/06/98 1600 . ( 
Uraniun-235, Activity, Total 0.0100 1 pti/L 10283 10/06/98 1600 • ( 

Urani 1>11 235, error+/·, Tota\ 0.0600 1 pti/L 10283 10/06/98 1600 • ( 

Urani~>n-238, Activity, Total 0.00 1 pti/L 10283 10/06/98 1600 • r 
Urani~>~~ 238, error +/·, Total 0.0100 1 pti/L 10283 10/06/98 1600 • c 
Uraniun·234, HDA, Total 0.0400 1 pti/L 10283 10/06/98 1600 • c 
Urani~>n·234, Lc, Total 0.0400 1 pti/L 10283 10/06/98 1600 • < 
Urani~>n-235, HDA, total 0.0200 1 pti/L 10283 10/06/98 1600 • c 
Urani~>n-235, Lc, Total 0.0200 1 pCi/L 10283 10/06/98 1600 • c 
Uraniun-238, MDA, Total 0.0500 1 pCi/L 10283 10/06/98 1600 • c 
Uranlun-238, Lc, Total 0.0600 1 pti/L 10283 10/06/98 1600 • c 

-

Page 23 



~ 

e 
~ , 
e 

• I .. , 
I 

) 

SF 200\.COC (10-U7) 

Internal LaL. ru ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 
....... I .. .,,,.,. Batch No. SAR/WR No. Pre sa F 1 for lnstJudons for each field. AR/COC-l 601188 
Dept. No.IMaR Stop: 8133/MS1147/ Date 81111ples Shipped: I 4 I r/ <fB &MOUSE ConlractNo.: ~ -~'iBOLL 
Projecvraek Manager: John Coplind CarTIMIW~ No.:· . . ":J.iG':;t£'1 

Case No.: 7225~ ... s .. ' ,, . 
Project Name: Site 22§A VCM Lab Conlacl: Edle Kent SMO AuthoriHifln/l, 

Record Center Code:u~/l-71/z.z til /oM Lab Deetlnatlon: GEL 
Bill to: Sand~llllonal ~lorfee 
Supplier Servlcee, Dept 

logbook Ret. No.: SMO ContactiPhane: Doug Salmi/ A~~ -3110 P.O. Box5eOJ MS 0154 
Service Order No.: CF0690 Send Re ort to SMO: 5.: ::t J1t.1 Sf'l.t 

Location I Tech Area NA .!f~ 0 Reference LOV _{available at SMO\ 4: 

Bulkllna NA Room fiA is a ~! Container 1J~ !& L.ABU< 

SampteNo. • ER Samplt 10 or m! IX Dllte!Time e .. Pr-- ~8~ l~ Loll 

Frac:tlon Sample loc:atlorl Detail w COllected 
~:I 

Type Volume vatlve Partmetar & Method Requefted 
,_ 

• 
043711-001 TJAOU·221A.OR-1111-4 0 22IIA 1 ~t4<a/loLS s a Stxl .... , 4C a SA Ganma Spec/lao U 

043711-002 TJAOU·ZZIA.OR·1111..S 0 22IIA l~ol G'il/ 10 I 'i s a soo ,. I 4C a SA RCRA mel.lla,HE,SVOCa 

043711-003 T JAOU·221A-GR-111-& 0 22IIA \~I~/ leaS s a . Col. Q1. 
4C: a SA voc. 

043712-001 T JAOU·221A-GR·1112-4 0 228A 1-.. • ..,.._{JO;;!.O s a soo ..,1 4C a SA GanmaSpec 

043713-001 T JAOU-221A-GR-1113..S 0 22IIA I ac1q~/1o:t_s_ s a 4C a SA GanmaSpec 

043713-002 T JAOU-Z21A.OR-1113-4 0 22IIA I~'\& Jod.S s G 4C G SA RCRAmelala 

043714-001 T JAOU-221A.OR·184-4 0 2281\ 1-lnM '10'!0 s a 4C a SA GanmaSpec 

043715-001 T JAOU·228A.OR·1U-& 0 22IIA , ..... 'IO!..S s a 4C a SA GamnaSpec 

043715-002 T JAOU..UIA.OR-188-4 0 22IIA il.!lo."'. tO~ s a 4C a SA RCRA metala 

043718-001 T JAOU-221A.OR·1M-4 0 228A il.k~A.9 'to ItS s a •/ 4C G SA Ganma Specllao U 

RMMA. ~Yes I::]No Ref. No. Sample Tracking o.. : : suo USE · · Speclallnatructlona/QC Requirements Abnormal 

Sample Disposal 0Relum lo Client ~Disposal by lab Date Entered (m,.1/yy) tl-Jb<SI9~ . EDO 18}Yea 0No Condlllon• on 
Entered by: ~ · · · · · · ·· · Raw data package 18)Y .. 0No Receipt LAB use 

Turnllround Time 1:81Normal []Rush ReQuired Report Date I ac lnits. : L+l · · 
t,eti,;H~ Nama Signature tnn Company/Organization/Phone Rca~~ .. , ()'<:.. 

Sample Chrla Catecbll 1/1 ll. ~.II.! !C'_L MOM/8131/881-3196 
Team G:ll lS.-.Lf_.oozAt\ ~ q:J ! \/u ro~V/ Cl :JJ /' 7 I :J 7 ' Member• './ 

, Please list as ,.,,.,.,, rviJQrt 
1. Rellnqu~ by iUJ. , (I ;:;t:-,&<1!.' Otg.QJ.ll o••t~/o:VlA.}j Tim• o=t~o 4. Relinquished by Org. Dote 

1. Recelvtcl by~ A ~ ~ ..t:.~-1'1 Otg.1'7 r·~ 0"' n!-JJR nrn• ~tzo 4. R-=llivod by Org. Dille 
2. Rellnqullhtrcr \Y /~ ~ ..k;:l;:7. /'~) Ota·:x-1-B Dille 1 zJ'?-~ Time /2. $$ 5. Relinquished by Or;. Oalo 

2. Received by - . ~ 

Ofg. Dille . Time 5. Received by Org. o ... 
3. Rtllnquloh"fby Org. o .. e Tlrno 8. Rollnqulohed by Org. Dolo 
3. R-=eived '1f Org. o ... Tim• 8. Received by Org. Dote 

Original ( To Accompany Samples, 1"Copy To Accompany Samples, 2•• Copy SMO Suspense Copy 3" Copy Field Copy (Pink) 
Laboratory Copy {White) Return to SMO {Blue) {Yellow) 

I 

I 

I 



SF 2QQ1.COC (10-07) 
ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) Page2 of; 

.......... tHJ)I..,. Pr.ss F1 for ln51TUCIIDIIs for each lleld. 

Projecl Name: Site 228A VCM Project/Taak Man•r: John Co~land c ... No.: 7225.2203 

Location I Tach Area NA ----
Building _N_A Room NA 

A~normal Condition• on Receipt . . ·· ... · · .. , 

~~~~i~~t;nltt~i~·; .. :•.:.,:, ...... ;: ···.· .. ·.. ·.~ · ... ·c_. •· • 

·, . ,·, 
·- ; . 

: '_:_''. 

.. ·LAB USE 
. ' 

' ' 

Original To Accompany Samples, 
Laboratory Copy (White) 

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

' 
'.' o o I , :, ·: '\ ~- o • ' ' • 

'. ... .· '· .. ·, •·' 

2"" Copy SMO Suspense Copy 
(Yellow) 

ARICOC·I 601188 

V.BUI 

. 

. 

... , . ;. 

.·.··· 

3'" Copy F1eld Copy (Pink) 



\'"' 
,-.. 

cc: SNLS00396 

Radiological 

Smdia Nalional I..abmatorics 
m5 E&lb2llk: SE 
POBox5800 
Alboqucrque. New Mcaco 87123 
Mr. Doug Salmi.MS-1042 
RFP#AJ2480A 

Report Dare: D=bcr 31. 1998 

SampleiD 
1..-biD 
Maaix 

: 043711~1 TIAOU-228A-GR-151-S 
; 98122118..01 

Dale Colleard 
Dare hc:ci...ed 
Priority 
Colleaor 

:son. 
; 121011518 
: 1210819a 
:RoutiDe 
;CliaJt 

DL RL VailS 

Alpha Spet:lrDSt:DP'J Uraniwn • 6 iunu 
At:clmcy, Uraoium-2331234 0.137 pCi/g 
Accuracy, UraoiiD!l-235 0.0300 pCi/& 
Accuracy, Urani~~m-238 0.135 pCi/g 
Uranium-233/234 0.798 -+1- 0.137 0.0140 0.0284 pCjlg 
Uranium-235 0.0533 -+1- 0.03 0.00 0.0123 pCi/g 
Uranium-238 0.786 -+1- 0.135 0.00570 0.0284 pCi/& 
Gamma PHA. • 22 ilems 

Aclinium-2:28 1.10 +1-0.246 0.0525 0.143 pCi/g 
Amt:ricium-241 u 0.00512 -+1- 0.0927 0.0337 0.154 pCjlg 
Cerium-144 u 0.0261 +1-0.115 0.0651 Q.207 pCi/J 
Cesium-134 u ..0.0171 +1- 0.0217 0.0137 0.0315 pCi/g 
CWwn-137 u 0.00440 +1-0.0234 0.0119 0.0422 pCilg 
Chrnmium-51 u -0.0672 -+1- 0.227 0.124 0.383 pCilg 
Cobalt-60 u 0.00268 -+1-0.0239 0.0130 0.0446 pCi/J 
hon-59 u 0.0152 -+1- o.osas 0.0292 0.104 pCilg 
Leod-212 1.01 -+1- 0.125 0.0212 O.o601 pCi/g 
Lead-214 0.995 -+1- 0.154 0.0247 0.0731 pCi/g 
Potassiwn-40 17.4 -+1- 2.05 0.169 0.351 pCi/J 
R..dium-226 0.937 +1-0.155 0.()308 0.0682 pCi/g 
Radium-228 1.10 +1-0.246 0.0525 0.143 pCilg 
Rutbenium-103 u -0.00226 +1-0.0225 0.0144 0.04D6 pCi/g 
Ruthenium-! 06 u 0.0509 +1-0.195 0.112 0355 pCi/g 
Thorium-231 u 0.00 ..,_ 0.161 0.0572 0,229 pCilg 
Thorium-232 0.990 +1-0.123 0.~ 0.0591 pCi/g 
Tharium-234 1.31 +I- 1.13 0.382 1.27 pCilg 
Umnium-235 0.321 -+1- 0.189 0.0586 0.229 pCi/g 
Uraaium-238 1.31 -+1- 1.13 0.382 1.27 pCilg 

Page 1 of3 

DF .balyst Date l1me Bad~ M 

LDM 12121198 2040 138241 1 

1.0 
1.0 
1.0 

1.0 E1B 1211.7198 1230 137659 2 
1.0 
1.0 
1.0 
l.O 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
l.O 
1.0 

IIIIHIIIII~IIIDI 
*98 J2298-0 ,. 

517 



=SNLS00396 

RadloiCJiical 

Sm:1ia Nalioaal Lahowories 
1515 Eubank SE 
POBox5800 
AJbuquaqQe. New Mexico 87123 
Mr. Dolls Salmi.MS-1042 
RFPfAJ24SOA 

Samplem 
LabiD 
Mattix 

: 043?11Ml01 TIAOU-mA-GR-156-S 
:9812298-10 

o.te Colledecl 
Dille Receiwd 
Priority 
CallectDr 

:son. 
:12101198 
: 12108/98 
: 'Ro1lline 
: CliCiu 

DL RL umu 

AJph.z S~crrt>.rcopy Uranium • 6 ium.r 
.l!.coJnl;y, Unnium-~ 0.133 pG/J 
At:.amcy, Uraaium-23.5 0.0329 pOls 
At=raty, Uraaium-238 0.147 pale 
Ur.mium-233/234 0.831 +1-0.133 0.0118 0.01011 palg 
Ur.mium-235 0.0721 +1-0.0329 0.00 0.01011 palg 
UCIIIium-238 0.!1.58 +1-0.147 O.OOSQZ o.cnso pCilg 
Gamma PHA • 22 iUms 

Actiaiu.m-228 0.!114 +1-o.216 0.0521 0.152 pCilg 
Americium-241 0.0409 +1-0.0975 0.0332 0.157 palg 
Cerlum-144 u -0.0767 +1- 0.148 0.0663 O.ZlB pCi/1 
Cesium-134 u 0.0129 +1-0.0249 0.0136 0.0387 pOig 
Ces!um-13? u 0.0116 +1-0.0269 0.0118 0.0468 pale 
Cluomi=-.51 u -0.212 +1- 0.24 0.12S 0..404 pCilg 
Cobalt-60 u 0.0107 +1-0.0257 0.0129 0.0487 pO/g 
Iron-.59 u 0.00812 +1·0.0626 0.0290 0.111 pCllg 
I...cad-212 1.15 +1- 0.148 0.0216 0.0620 pCi/J 
Lead-214 1.04 +1- 0.166 0.0241 O.D744 pCilg 
P<u:a.ssium-40 19.0 -+1- 2.44 0.168 0.464 pCi/g 
Raclinm-226 0.821 +1- 0.163 0.0305 O.D781 palg 
Radium-228 0.914 +1-0.276 O.OS21 0.152 pCilg 
Rutbcmum-103 u -0.00142 +1·0.0252 0.0143 0.0436 pCife 
Rutbccium-106 u 0.0166 +1-0.208 0.111 0.365 pCilg 
Thorium-231 u 0.00 -+1-0.157 0.0580 0.233 pCi/g 
Thorium-232 1.13 +1-0.145 0.0213 O.Q610 pCilg 
Thorium-234 1.42 +1-1.35 0.377 1.33 pCilg 
UnmiiU!I-235 0.113 +1-0.14 0.0641 0.241 pCilg 
Uranium-238 1.42 +1- 1.35 0.377 1.33 pCifg 

l'llg~e 1 of 3 

LDM 12121198 2104 138241 1 

1.0 
1.0 
1.0 

1.0 EJB 12117198 1'231 137659 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

"9812298-10* 
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-

cc: SNLS00396 

Parameter 

Radiological 

Slll!dia Natioual Laboralodes 
ISIS Eubank SE 
POBox5800 
Albuquctquc. New Mexico 87123 
Mr. Doqg Sa.lmi,MS-1042 
RFP #AJ2480A 

Rq>artDa!e: Decemb<:r 31, 1998 

SamplcJD 
LabiD 
Ma!tix 
Date Collected 
Date lb:ceMd 
Priority 
Cclleaor 

Quaifier Resalt 

: 043721.()(}1 TJAOU-228A-GR-161-S 
: 9812298-19 
:SOIL 
: 12101198 
:12108198 
: ROllliae 
: Clic:nt 

DL 

Alpha Sper:trosctY{fY Uranium- 6 itt:IIU 
Accuracy. Uraaium-2331234 0.142 pCi/g 
Accwacy. Ur.lllium-235 0.0358 pCi/g 
Accuracy, Uranium-238 0.187 pCi/g 
Ur.mium-2331234 0.871 +1-0.142 0.0135 0.0272 pCi/g 
uramum-23s 0.0690 +/-0.03S8 0.00776 0.0337 pCilg 
Uramum-238 1.30 +1- 0.187 0.00 0.0118 pCilg 
Gamma PHA - 22 it..,.. 
Actinium-218 0.951 +1- 0.207 0.0437 0.124 pCi/g 
Americium-241 u -0.00127 +1- 0.084 0.0279 0.133 pCi/g 
Ccrio~l44 u -0.101 -+-1- 0.104 0.0553 0.181 pCi/g 
Cesium-134 u -0.00563 +1- 0.0188 0.0114 0.0286 pCi/g 
Ccsium-137 0.0291 -+-1- 0.0348 0.00990 0.0388 pCi/g 
Chromium-51 0.175 -+1- 0.197 0.104 Q.J57 pCilg 
Cobalt~ u -0.00401 +1- 0.022 0.0108 0.0389 pCilg 
Iron-59 u 0.0185 +1-0.0548 0.0243 0.101 pCi/g 
Lead-212 0.918 +1- O.ll4 0.0180 0.0510 pCi/g 
Lead-214 0.996 +1-0.15 0.0207 0.0619 pCilg 
Polassiiiiii-40 21.7 +1- 2.56 0.141 Q.JlS pCilg 
Raciium-226 0.806 +1- 0.128 0.0256 0.0603 pCi/g 
!Udium-228 0.951 +1- 0.207 0.0437 0.124 pCilg 
Ruthenium-103 u -0.00506 +1- 0.0208 0.0120 0.0372 pCi/g 
Rotbenium-106 u -0.116 +1- 0.182 0.0933 0.266 pCilg 
Thorium-231 u 0.00 +1- 0.194 0.04&3 0.200 pCi/g 
Thorium-232 0.904 +1- 0.113 0.0171 0.0502 pCilg 
Thodum-234 1.59 +1- 1.15 0.:116 1..1)7 pCi/g 
Urmium-235 u 0.0206 +1- 0.106 0.0.53.5 0.1!14 pCi/g 
Uranium-238 !.59 +1-l.IS 0.316 1.07 pCi/g 

Page I of3 

DF ADalyst Date T'~me Batds M 

LDM I 2121198 21 04 138241 I 

1.0 
1.0 
l.O 

1.0 EJB 12117198 123.5 1376.59 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

IE II 
*9812298-19• 
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=SNLS00396 

Radiololical 

SaDdia Nllicmal Labor.llorles 
1.515 E'AbaDic SE 
POBox5800 
Albuquerque, New Meltico 87123 
Mr. Doug Salmi.MS-1042 
RFP t1Al2480A 

SampleD> 

LabiD 
Mlllix 

:043722-001 T1AOU-228A-GR·11i1-D 
: 911229&-22 

Dale Collected 
DaleRccci* 
Priority 
Colleclar 

Qaallfier 

:son.. 
: 12101198 
: 12108198 
:RoutiDc 
: ClicDt 

DL RL UDits 

Alpha Sp«ZFF:n:oyy Unmium - 6 iuml 
~. Uralliam-2331234 0.181 pCifJ 
Accuracy, Uauium-23.5 0.0361 pOlJ 
Accuracy, Unmium-238 0..230 pCifJ 
lJranimn-2331234 1.1.5 +1- 0.181 0.013.5 0.0137 pCi/g 
Uraaium-235 0.0655 +I- 0.0367 0.00640 0.0319 pCilc 
Uramum-238 1.62 +1- 0.23 0.00639 0.0318 pCi/g 
c-u.... PHA - 22 ilelru 
Acliaium-228 0.981 +1- Q.219 0.048!1 0.138 PO/J 
Americ:i-am-241 u -0.01" +1- 0.114 0.0344 0.178 PCii 
Cerium-144 u .().IYJ(fl ..... 0.108 O.Diil3 0.188 pCilg 
Cesium-134 lJ -0.00282 +1-0.0223 0.0126 0.0348 pCilg 
Cesium-137 0.0734 +1-0.0332 O.DllO 0.0381 pCUs 
Chromium-.51 u -0.0211 +1- Q.21.5 O.llS 0.371 pCils 
Cobalt-liD u -0.0108 -+1- 0.0249 0.0120 0.043.5 pCilg 
lroD-.59 u -0.0462 ..... 0.0594 0.0270 0.0949 pCifg 
l...ead-212 1.07 +1-0.134 O.ot99 0.0567 pCilg 
Lead-214 0.969 +1-0.1.5 0.0229 O.OiiliO pCi/g 
POCI&Sium-40 u 0.00 +1- 2.11 0.119 2.33 pCilg 
Radimo-226 0.865 +1- 0.136 0.0284 O.Oii.51 pCilg 
Radium-228 0.981 +1- Q.219 0.048.5 0.131 pCilg 
lbllbo:nium-103 u -0.00684 +1-0.0237 0.0133 0.0424 pCilg 
Rlltbeaiam-106 0.162 -+1-0.176 0.104 0.336 pCilg 
Thorium-231 u 0.00 +1- 0.18.5 0.0535 0.217 PO/J 
Thorium-232 1.06 ..... 0.132 0.0196 0.05.58 pCi/J 
lbmiam-2:34 O.IS7 +1- 1.33 0.386 l..sl pCil£ 
Ur.mium-23.5 u o.osu +1- Q.l43 0.0552 D.2.01 pCilg 
UIUiium-238 O.BS7 +1- 1.33 0.386 1..52 pCilg 

Page 1 gf3 

DF Amd,.u Date r,_ Batch M 

LDM 12fll/9t 2104 138241 1 

1.0 
1.0 
1.0 

1.0 EJB 12/17198 1235 1376!!9 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
l.O 
1.0 
1.0 
1.0 
1.0 

11111111111111 
"'!1812298-'22* 
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£R-It/ l_oj (11' \-. .}.>J (. 
sF200I.roc,,o.D7) Internal Lab/ pJ 5c.~ ANALYSIS REQUEST AND CHAIN OF CUSTODY 
--· , .. ,,,_ Batch No. j_ SARIWR No. Preu Ft for Instructions for eech nekl. 

Dept. No./Mall Slop: 8133/MS1147/ Dale Sampln Shipped: J"Z./ r{<(B 

Projeci!Taak Manager: John Cop!!nd Ca"ler..W~I~ .No.: · ':1-l· l 

Project Name: Site 228A YCM Lab Contact Edle Kent 

ContractNo.: ~ -:;1.'\BO~f / 
Caae No.: 7225.~ L.,. 
SMOAmhm~~~~n~.~~~,~~~~~~-
8111 to: Sand~atlonaJla!lif'ratOifn 

Record Center Code:t:o/11,.7.,/tz fill jotl-1 Lab Destination: GEL 
logbook Rer. No.: SMO ConlactiPhone: Doug Salm 1/ A-l"i -3110 

Supplier Serv.cn, Dept~l/,_ __ _ 
P.O. Bo~ 5BOO MS 0154 

Service Order No.: CF0890 Send Retort to SMO: ~ ::1 Jt'I.I$M-\ 

Reference LOV favallable at SMOI 
Bulldlna NA Room NA Ji Container i'g J ! ~ 

) 

Page1 ot2. 

AR/COC- ... I _6_0_1_1_88_ 

V.Blll 

Sample No. • ER Sample 10 or Date/Time cl1 2 Pr-· J!l"" ., ~ 1-
Fn~ctlon Semple Locatlon Detail CoUected Type VolUme vallve 8 ::1 Ill Per-.neter & Mlthod R"Jueated 

~ r-~043~7~1~1_-~0~0~1-i~T~JA~O~U~·=ZZ~IA~~~R~·1~11~~~----~~0~~-;~~~~~~~=-~~G~~~~~~~~~~---t~-i~~~~G~·~I"II~~=S~~~~~~U~~-----i---
er-~0~4~37~1~1-·~0=02~~T~J~A:OU~·~ZZ~8~A~4~R~·1~1~1~~------~o--~~~~~~~~~--~G~-+~~~~~ul-r~~-i~-1~~~~R~C~RA~~---I•_·H_E_,s_v_oc __ a ____ ~~-

4C G SA 
4C G SA 

'r-~0~4~37~1~1-·~0~03~~T~J~A:OU~·~ZZ~8~A~4~R~·1~S~1~~------~o--~~~~~~~~~--~G~-+~~~~o~--~~--~~~~--~V=OC~•~~------------~--
1 ~~0~43~7~1~2-·~0~01~~T~J~AO=U~·~Z2~1~A~4~R~·1~52~~~------~o--~~~~~~~~~--~G~-+~Soo~~~~-+~---4~~~~--~G=.nnw~~~~PK------------~---e 043713 - 001 T JAOU·ZZIA4R·113~ 0 G G11m11 Spec 

4C G SA 
4C G SA 
4C G SA 

• ~~~0~4~3==7~1;3~-~o~o-:-2::-_-_,:,-=r~J~A-:::o=~u:-:-.~zz;•:A~4-=""==R~-1~S..,..3~~:~::~:~~~:o~:~~:;:~:;:~:~;:~~:~~=!~o;~~:~~:~~~:~~~~~:~~~~2~;:~~;-=R:::C~RA~~me~~ta~J-•:-_-_-_-_-_-_-_-_-_-_-_-_,:-_-_-

1 ~~0~4~37~1~4-·~0~0~1~~T~J~A~O~U·~22~1~A~4~R~·1~~~~~------~o--~~~~~~~~~--~G~-+--+---~~--~~~~---r-::G~~~-.S~pec--------------i~-
4C G SA 

4C G SA 

l ~~0~43~7~1~5~-~0~0~1~hT;J~A;O;U·;ZZ;.I~A~4;R~·1;11;~;_------~o--~;;~~~~~~~~~G~-+--f---~~--~~~;;--~;G;•~••;•~~S;pec~----------~~
t~~0;4;37~1~5~·~0;0;2~hT~J;A;O;U·;22;1;A~4;R~·1;S;S~;_------~o--~~~~~:I~~~UUa~l~o~~~+;S~~G;_-+--~--~~--~;_~~--~~RC~RA~~~~·~·~~------~~-
tr:~0~43~7~1~d~·~00~1~~TJ~A-O~U~4~U~A~4-R_·1_Y_4 ______ -J_o __ ~-~--~~~~aA~~·~1,0~~~S~S--~G~~--~V--~~--~~~~~~~G.nnw~~~-~--~~U~~--~~--

4C G SA 

4C G SA 
4C G SA 

RMMA IZJYes _QNo Ref. No. Sample Tracking , , •· suoUBE · · Speclallnatructlona/CC Requirement• Abnorm•l 
Sample Disposal ORetum to Client t8Joisposal by lab Date Entered (mml.~d/}>y) 11-jl:lSjct'O EDD 18)Yea 0No Conditione on 

1-::-----~-:;;---«"l'r:-:---:-l"'':=--:--:-~~~--:-=-:-l-..!E:!n.:!te::r.:::ed::..::;bYt;.:: __ -i":! l.. • .t~l··'l'-.:· ·:--·-· -:-T~---1 Raw data pac:kage 181Yea 0No Receipt LA8USE 
Turnaround Time QSJNormal [.JRush ReQuired Report Dale l QC lnits. · vtl · 

Name Sll,nature Jnij Compeny!Q!ganiZatlan/Phone 
Sample Chrle Catec:hll _li_IL. I'~ 1!.• ~".L- MDM/8131/881-3198 
Team __G_,:J.i, B.ltl.T .. 2Ao'\ l'.~ a:J '\Jc,raAJ/CI:t1/'1'7/:J'1 ' Members 2 I"' Please list 11s seDI!ra te reoort. 

4. Rollnqullhood by 

2. Recolvood by - • Org. DMo • • limo 5. Rocolvood by 

3. Rollnquloh..yt>Y Org. Tlmo 

3. Rocolvood "T Org. Doto Tlmo 

Original I To Accompany Samples, 
laboratory Copy (White) 

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

I 

8. Rollnqulthood by 

8. Rocoivood by 

2•• Copy SMO Suspense Copy 
(Yellow) 

Org. Olio 

Or g. Dolo 

Org. Dolo 

Org. Doto 

Org. Dote 

Org. Ooto 

3,. Copy Field Copy (Pink) 

I 

I 



Sf 2001.COC 1111-81} 
ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) P1g_e2 a , .......... ~ .. , ....... Press F1 for lnstruci/Dns for t~ch lkfld. AR/COC-1 601188 

Project Name: Site 228A VCM ProjecVTaek Manager: John Cooland Caee No.: 7225.2203 

Location J Tech Area _N_A___ ~~ i. Reference LOV favailable at SMO) 
t-==Bu::.:ild:::llna~N~~A~--.-R:.!!OQ:::m~M~-:-:::----l ~·= VI.: {IS Container 1 .s 11 1 

l.ABUI 

Semple No. • ER Sample 10 or 'i'i Dale/Time ~ j l""" "olu~· PvaUr-vef· VI~~ j l! 
Frecllon Sample Locallon Detail Ill 0 lli Collected U) n·- V' .. _ • () ~ v• Perii'IWter & Method Requelllld 

Abnorm11 Condition• on Receipt .. 

~~~~~~nt;~ltl~i~': ·,:,:: . • ·: · .·.: 

Orlgln•l To Accompany Samples, 
Laboratory Copy (White) 

.. .. · .. :• .. ·.·' · .... ··, .. LAB use 
. ·." ' ~ ~' ' . 

.-:· 
. . :· ,'',,I 0 • ... · .. . ! :_., • 

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

,_ ... ··: ;· ..... ·.•· 
' ' . ,. :. •· . - . . 

. 

.. 
•·;' .... 

,1: ··:.· 

I 

. ·,·_· .. 
2"" Copy SMO Suspense Copy 

(Yellow) 

. 

: . ' .·.-

3,. Copy Freid Copy (Prnk) 



-

a:: SNLSOD396 

RadloiOJical 

Sandia Nalionall...alxr.aories 
151.5 EubaDk SE 
POBoxSBOO 
Albaqu.aquc. New Mexico 87123 
Mr. Doug Salmi.MS-1042 
RFP #A12480A 

Report Date: Dea:mbcr 31, 1998 

SamplelD 
LlblD 
MaiZix 

:043711-001 'I1AOU-2.211A-GR-151-S 
: 9812298-01 

Dale CoUened 
Dare Recei'l'ed 
Priarily 
Collcclor 

:son. 
: 12101.198 
:12108198 
: RDU!lDe 
:Ciic:ut 

DL :aL UlliU 

AJphtz Sp«rroSCtlfTY U1"tlllium - 6 iunu 
Ac.curacy. Uranium-233l234 0.137 pCilg 
Accuracy, Uraniwn-235 0.0300 pCl/J 
Accuncy, Ur.llliwn-238 O.l35 pCi/g 
U13Dium-23:m34 0.'798 -11-0.137 0.0140 0.0284 pCi/g 
Unmmm-235 0.0.533 +1-0.03 0.00 0.0123 pCi/g 
Uraniwn-238 0.786 -11-0.135 0.00570 0.0284 pCi/g 
Ganuou2 PHA • 22 bmu 
Actinic:m-228 1.10 +1-0.246 0.052.5 0.143 pC!/g 
Amcricium-241 u 0.00512 +1-0.0927 O.Q337 0.154 pCilg 
Ccriwn-144 u 0.0261 +1-0.115 0.0651 D.2f)7 pCi/g 
Cosiwn-134 u -0.0171 +1-0.0217 0.0137 O.Oll.S pCilg 
Cesium-137 u 0.00440 +1-0.0234 0.0119 0.0422 pCI/g 
Cbromium-51 u -0.0672 +1-0.227 0.124 0.383 pCilg 
Cobalt-60 u 0.00268 +1-0.0239 0.0130 0.0446 pCi/g 
Iron-59 u 0.0152 +1-0.0.58.5 0.0292 0.104 pCilg 
Lead-2.12 1.01 +1- 0.12.5 0.0212 0.0601 pCi/g 
Lead-214 0.995 +1-0.154 0.0247 0.0731 pCilg 
Potassium-40 17.4 +1-2.05 0.169 D.351 pCilg 
Radium-226 D.937 +1-0.155 0.03011 0.0682 pCilg 
Radium-228 1.10 -+/-0.2.46 0.052.5 0.143 pCilg 
Rutbeniam·l 03 u -0.00226 +1-0.0225 0.0144 0.0406 pCi/g 
Ruthenium-! 06 u 0.0509 +1-0.195 0.112 D.3S5 pCi/g 
Thorium-231 u 0.00 +1- 0.!61 0.0.572 0.229 pCi/g 
Thorium-232 D.990 +1-0.123 0.0209 0.0591 pCi/g 
Thorium-234 131 +1- 1.13 0382 1.27 pCi/g 
U=ium-235 0321 +1-0.189 0.0586 0.229 pCi/g 
Uraxtium-238 131 +1-1.13 Q382 1.27 pCilg 

Page 1 ofJ 

DF Allalyst Date 7lme Baldi M 

LDM 1212lJ98 2040 138241 1 

1.0 
1.0 
1.0 

1.0 Em 12.'17198 1230 137659 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

II IIIII 
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Contact: 

Saadia NIDoDal J..abonrori= 
1515 EubaDic SE 
P0Box5800 

Project Deoc:riplion: 

Albuquc:rquc. New M=ico 871%! 
Mr. Doug Salmi,MS-10¢2 
RFPIAJ2480A 

=SNLS00396 

Ytuium-811 
7lrconittm-9.5 

M=Metbod 

Ml 
M2 

SamplciD 

Qualilier 

u 

Report Dale: December 31, 1998 

:043711..001 TJAOu-228A-GR-151-5 

0.00619 +1- 0.019 
0.0405 .U- 0.0443 

DL 

0.0135 
0.0238 

Melboci-Descrlptioa 

EPIA-OllB 
HASL300 

RL Uaits 

D.03117 pCilg 
0.0835 pCI/g 

GEL LaboraiOry Certifio::atlons EPI I.allor:atory Cenlfio::atlou 

AL-41040 AZ-A20514 AL-41050 
CA-2089 CT-PH-016!1 CA • I-1023J2056 
DE-SC012 FL- E87156187294 PL- ES74721S74S8 
ME· SC012 MS-10120 NY-11502 
NC-233 NY -11:501 SC·IOS82 
IU-135 SC-10120 ur -s..:z:z1 

Page 2 of3 

Dl' ADai1U Date T"IIDI& Bald!. M 

1.0 
1.0 ED! 12117/98 1230 137659 2 

AZ-A20514 
cr-PH-0175 
MS-29417 
RI -138 
TN-02934 
VA-00111 

518 



Oictt: Saudia Nltioaal I..aboaloric5 
1515 EubaDk SE 

=SNLS00396 

Radiological 
Gamma PHil • Z2 ikms 
Acbnium-228 
Amczicium-241 
Cr:rium-144 
Cesium-134 
Cesium-137 
Chromium-51 
Cobalt-60 
lnm-5!1 

Lcad-212 
Lcad-214 
Powsium-40 
Radiam-226 
Radiwn-228 
Ruthellium-103 
Ruthenium-106 
Thorium-231 
Thorium-232 
Thorium-234 
UraDium-235 
Ur.mium-238 
Yltrium-88 
Zircoaium-95 

Ml 

POBox5800 
Albuquaque. New Mexico 87123 
Mr. Doug Sa.lmi,MS-1042 
RFP#AJ2480A 

SampleiD 
U!JID 
Matrix 
Date CoU=:IIOd 
Date Received 

Priodty 
Colleaor 

u 
u 

u 
u 

u 
u 
u 

u 
u 

llaalt 

1.08 
0.0944 

-0.0694 
0.00551 

0..()545 
0.0632 

..0.00783 
G.02S2 

0.989 
0.926 
24.4 

0.734 
1.08 

-0.0119 
.0.0145 

0.00 
0.974 
0.845 
0.106 
0.845 

0.00138 
.0.000566 

Repon D11e: December 31, 1!1!18 

:043712.001 TJAOU-:22SA-GR-1Sl-S 
: 9812298-<K 
:SOIL 
: 12101198 
: 12108198 
: RollliDc 
: Oient 

DL 

..... o.zs 0.0384 
+1- 0.101 0.0301 

+1- O.o!l17 0.0494 
+1-0.0161 0.00!193 
..... 0.0315 0.00864 

+1-0.18 0.0907 
+1-0.018 Cl..OO!IS9 

+1-0.0478 0.0214 
+1-0.119 0.0158 
+1- 0.136 0.0181 

+1- 2.72 0.125 
+1-0.125 0.0223 
+1-0.25 0.0384 

+1-0.0202 0.0104 
-t-/-0.144 0.0813 
-t-/-O.ll:7 0.0424 
.W-0.117 0.0156 

.W-1.28 0.336 
-H-0.153 0.0444 
..... 1.18 0.335 

-H-0.0149 0.00!179 
-H-0.0325 0.0173 

Ml!fhoci..Desaiptiou 

HASL300 

RL UDiu 

0.108 pCI/g 
0.174 pCilg 
0.168 pCilg 

0.11Z76 pCifg 
0.0307 pCilg 
0.326 pCi/g 

0.0319 pClfg 
O.D867 pCilg 
0.0452 pCilg 
O.QS45 pCifg 

D.274 pCilg 
0.0564 pCilc 

0.108 pCIIg 
0.0334 pCilg 
0.262 pCilc 
0.181 pCIIg 

0.0445 pCifg 
1.26 pCilg 

0.182 pCilg 
1.26 pCilg 

0.0285 pCilg 
0.!1:585 pCilg 

Page l c!3 

DF AIWyst Date TDDe Baa:h M 

1.0 ElB 12117198 08U 1376S9 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
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Oie:at: Salldia NatiDDa! Labaraloria 
ISIS EubaDl:: SE 
P0Box5800 

c:c: SNLS00396 

PanmiC•U:r 

IWiolocic:al 
GJmma PHA- 22 ilcm$ 
ActiDiwn-228 
Americimn-241 
Cerium-144 
Cc:mml.-134 
Cesium-137 
Cbramium-51 
Ccbalt-60 
lmn-59 
I...e:od-212 
I...e:od-214 
Potassium-40 
Radium-226 
R.adium-228 
RlUbclli.um-103 
RutbeDium-106 
Tbcrium-231 
Tharium-232 
"''bartum-234 
Unmium-23S 
UI3aimD-238 
Y!Uiu.SS 
Zin:onium-9S 

M=Mctbod 

Ml 

A1buquczque, New MeJtico 87123 
Mr. Doag Sa!mi.MS-1042 
RF.P *A12480A 

~rtDate: Dec:ember31,1998 

Samplcm 
l.abiD 
MaDilt 

: 043713-001 TlAOU-228A-GR-1Sl-S 

Dau: Collcclcd 
Dale Rco:c:hai 
Priority 

eon-

Qaallficr 

u 
u 
u 
u 
u 
u 
u 

u 
u 
u 

u 

: 9812298-05 
:son. 
: 12101198 
: 12108198 
: Routille 
:Oieat 

DL BL Ulllts 

Page 1 of3 

DF A.Da17st Date 'lime Batcb M 



-

Clieat: 

Canw:t 
Project Description: 

=SNLS00396 

S811Ctia Nalicmal Laboratories 
1515 Eubauk SE 
POBox 5800 
Albuqua-que. New~ 81123 
Mr. 0auc Salmi.MS-1042 
RFP IIIA12480A 

Report Dare: December 31. 1998 

SampleiD 
Lab!D 
MaDI1 

:043714001 TJAOU-228A-GR-l54·S 
: 9812298-07 

IWilolocical 
a- PHA - 22 iJetJU 
AC!illium·228 
Amt:ricium-241 
Cerium-144 
Ceoium-134 
Cesium-137 
Cbmmium·:S1 
Cobalt-60 
Iron-59 
Uad-212 
l.cad-214 
PotasSill!D-40 
Radi.am-226 
RaQ!um..228 
RlllheDium.-103 
RutbeDiJinl-106 
Tborium-231 
"Iborium-232 
1barium-234 
Utaniom-235 
Utanium-238 
Yarium-88 
Zircoaium-95 

M•Mctbocl 

Ml 

Dale CollccUd 
Da!ekcei~ 

Priority 
Collector 

u 
u 
u 
\] 

u 
u 
u 

u 
u 

u 

1.21 
-0.00440 

-O.ll9 
-0.316 

.o.om 
0.0087 
0.0134 

.0.0283 
1.()9 

0.965 
15.7 

0.868 
1.21 

.0.0331 
-0.146 
0.360 

1.08 
1.72 

0.297 
1.72 

0.0103 
0.130 

:son. 
: IZJOll98 
: 17.1'081911 
: RD1IIice 
:CUm 

DL 

+I· 0.333 0.0686 

+1- 0.217 0.0369 
+I· 0.218 0.0821 

+1-0.0fiSS 0.0180 
+1-0.0408 0.0157 

+1- 0.411 0.155 
+1-0.0391 0.0167 

+1-0.086 0.0377 
+I· O.Hi7 0.0264 
+I· 0.193 0.0313 
+I-2.Z7 0.217 

+1-0.203 0.0404 
+1-0.333 0.0686 
+1- 0.045 0.0187 
+1- D.357 0.147 
+1-0.288 0.0716 
+1- 0.165 0.0260 

+1- 2.21 0.436 
+1-0.352 0.0737 
+I· 2.21 0.436 

-+1-0.0394 0.0176 
+1-0.118 0.0313 

Method-Description 

BASL300 

0.243 pCi/g 
0-2S2 pCi/g 
0.375 pCilg 

0.0690 pCl/g 

0.0666 pCilg 
0.709 pCilg 

0.0042 pCi/g 
0.152 pCi/g 
0.112 pCif& 
0.126 Jl(:il& 
0.708 pCi/g 
0.153 pCi/g 

0-243 pCl/g 
O.G761 pCi/g 

0.612 pCllg 

0.368 pCilg 
0.110 pOJg 

2.17 pCil& 
0.401 pCilg 
2.17 pOl& 

0.0765 pCl/g 
0.150 pCill 

Page 1 of3 

LO fJB 12!17198 0812 137659 l 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
l.O 
1.0 
l.Q 

11111111111111 
•981~ 
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a:: SNLS00396 

R.adlolnp<:al 
Gamma PHA • 22 items 
Aclinium-27.8 
A.medcium-241 
Cerium-144 
Cesium-134 
Cesimn-137 
Cluomium-5 1 
Cobalt-60 
Iroo-.59 
I..c:ad-212 
Lcad-2.14 
Polassium-40 
Radium-226 
Radium-228 
RutlwUum-103 
Rathmium.-106 
Tharimn-231 

Tharium-232 

Thorium-234 
Unnium-235 

Ur.lllium-238 

Ytuium-88 

Zlrconium-95 

M:Mctbad 

M! 

Slllldia Nmicmal Llobolatrnics 
1515 Eubank SE 
PO Bm: 5800 
Al'Duquaque, New Me:Uco 87123 
Mr. Doug Salmi,MS-1047. 
RFP #AI2480A 

Report Date: December 31, 1998 

Sampiem 
LabJD 
Matrix 

:043715-001 TIAOU-mA-GR-155-S 
: 9812298-08 

Due Collected 
Due Received 
Priority 
Col!eaDr 

u 
u 
u 
u 
u 
u 
t1 

u 

u 

u 
u 

l.IS 
-0.0247 
-O.OSS9 
-0.0134 

.Q.00613 
0.0819 

.0.00224 
0.0285 

1.10 
l.lS 
20.2 

0.898 
1.15 

O.oDS3S 
0.123 
0.00 
1.08 

0.518 
0.165 
0..518 

..0.00587 
0.0174 

:SOIL 
: 12101J98 
:121081!18 
: Rolllilu: 
:Oient 

DL 

+I· Q.2SS o.m61 
+1-0.104 0.03SO 
+1-0.12 0.0692 

+1-0.0247 O.ol46 
-+1-0.0267 0.012.7 
+1-0-245 0.131 

-+1-0.0274 0.0139 
+/-0.0686 0.0313 

+1-0.135 0.0225 
+/-0.174 0.0261 
+1-2.37 0.181 

+1-0.152 0.0327 
+/.Q.2SS o.m61 
+/-0.027 0.0153 
+1- ().216 0.119 
+/-0.175 0.0607 
+1-0.133 0.0222 

+1-1.2 D.397 
-tl-!1..213 0.0623 

+1-1.2 D.397 
+1-0.0226 0.0144 
-tl- O.D475 0.02S4 

Metbod-Desaiptlon 

HASL300 

0.155 pCi/J 
0.157 pOig 
Q.208 pOle 

0.0357 pCI/g 
O.IMM pCilg 

0.421 pCilg 
0.0483 pCi/g 

0.125 pOig 
0.0598 pCl/g 
0.0732. pCils 
o.388 pCilg 

0.0843 pCi/J 
O.JSS pCi/g 

0.0482 pCl/g 

o.389 pCl/g 

0.217 pCl/g 

0.0589 pCi/g 

1.32 pCl/g 
().235 pCilc 

1.32 pCilg 

0.0413 pCilg 

0.0843 pCilg 

Page 1 of3 

DF AaalJSt Date 11me Batcb M 

1.0 ElB 12117198 1332 137659 1 
1.0 
l.O 
1.0 
1.0 
1.0 
1.0 
1.0 
].0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

11111111111111 '. 
•981229S-08° 
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cc: SNLS00396 

Radiolocical 

Smdia Naliaaal Laboratories 
151$ Eubank$ 
POBG45800 
Albuquc:rquc.Ncw Mexico 87123 
Mr. Doug Salmi,M.s..1042 
RFPfA12480A 

Report Date: D=bcr 31.1998 

SamplcW 
LabW 
Mattix 

:043716-001 TIAOU-n&A.-Git-156-S 
: 9812298-10 

Date Collec::led 
De Received 
Priority 
Collecrot 

QaalUler 

:son. 
: 11101198 
: 12108198 
:ltouli= 
:Ciicm 

DL RL Ullits 

AJpluJ s~mrncapy u.....u- -6 iums 
A=Jnt;y, UADi.um-2331234 0.133 pCilg 
Acctt.ac:y, Uramum-23S 0.0329 pCilg 
AcaJrat;y, UADi.um-238 0.147 palg 
Urmium-2331234 0.831 +1-0.133 0.0118 0.0108 pCilg 
Utanium-235 o.on1 +1-0.0329 0.00 0.0108 pCilg 
Ur.mium-23& o.9S8 +I· 0.147 O.OOSOl O.QlSO pCi/g 
Gamma PHA - 22 iums 
Actinium-228 o.914 +1-o.276 O.OS21 0.152 pOfg 
Americium-241 0.0409 -+1-0.0975 0.0332 0.157 pO/g 
Ceriwn-144 u .QJI767 +1-0.148 (l0663 0.218 pCil& 
Cesium-134 u 0.012!1 +1-0.0249 0.0136 D.0387 pCi/g 
CesiwD-137 u 0.0116 +1-0.0269 0.0118 0.0468 pOl& 
Cl!vmium-31 u -0.212 -+1- 0.24 0.12!5 0.404 pCi/g 
Cobalt-60 u 0.0107 -+1- 0.0261 0.0129 0.0487 pCi/J 
Iron-39 v 0.00812 +1-0.0626 D.0290 0.111 pO/g 
l..cad-212 us +1- 0.148 0.0216 0.0620 pCi/g 
l..cad-214 1.04 -+1-0.166 0.0248 0.0744 pCi/g 
Potassium-40 19.0 +1- 2.44 0.168 0.4(;4 pCi/g 
Radi111!1-226 0.821 +1- 0.163 0.0305 0.0731 pO!g 
~um-228 0.914 +1- 0.276 0.0521 0.152 pO/g 
Ru!hcaium-1 03 u -0.00142 +1-0.0231 0.0143 0.()436 ]lCi/& 
Ruthcmum-106 u 0.0766 +l-<l.20& 0.111 0.365 pCi/g 
Thorium-231 u 0.00 +1-0.157 0.0580 0.233 pO/g 
lborium-232 1.13 +1-0.145 0.0213 G.0610 pCi/g 
lborium-234 1.42 +1-1.35 0.371 1.33 pCilg 
Utanium-235 0.113 +1- 0.14 0.0641 0.241 pCil~: 
Uranium-238 l.A2 +1-1.3.5 0.371 1.33 pCi/g 

Page I of3 

DF ADaiJit Date 'I1me Batch M 

LDM 12121198 2104 138241 1 

1.0 
1.0 
1.0 

1.0 EIB 121171'9& 1231 137659 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
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=SNLS00396 

M=Method 

Ml 
M2 

u 
u 

Smma Nllticmal Uboralmies 
1515 Eubmk SE 
PO Bcu: 5800 
Albuquaque, New Mcdco 87123 
Mr. Doug Sabni,MS-1042 
RFP #AJ2480A 

Report Dale: December 31, 1998 

:043716-001 TJAO'U-2l8A-GR-156-S 

Resalt 

..0.0118 +1- 0.02a7 
0.0206 +1- 0.0461 

DL 

0.0132 
0.1)236 

EPIA-OllB 
HASL300 

IlL Ullils 

O.Q353 pO!g 
0.0847 pO!g 

GEL Laboratory~ EPI Laboratory Cu1Ulca11oDS 

AL-41040 AZ-AZ0514 AL-41050 
CA-2089 Cf-PH-0169 CA - I-1023f2056 
DE-SC012 FL - E87156187294 FL - E87472187458 
ME-SC<ll2 MS-10120 NY -11502 
NC-233 NY ·11501 SC-10582 
RJ -135 SC-10120 UT-&-227 

•9812298-10* 

Page 2 of3 

DF ADaiJJt Date n- Bat&:h M 

1.0 
1.0 EJB 12117/98 1231 137659 2 

AZ-AZDS14 
C!-PH-0175 
MS-29417 
RI-138 
TN-02934 
VA- 00111 
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=SNLS00396 

1\adiological 

G.vnm<z PHA - 22 ium.t 
Ac:tioium-228 
Ameridntn-241 

,- Ccrium-144 

Cesium-134 
Cesium-137 
Chromium-51 
Cobalt-60 
holl-59 
l..cad-212 
l..cad-214 
Potassium-40 
Radium-226 
Radium-228 
Ru!hcnium-1 03 
Rulhenium-106 
Tharium-231 
Tharium-232 
Thor:iwn-234 
lhaniam-235 
thaailiiD-238 

Yttrium.-88 
Zi!collium-95 

M-Method 

M1 

S:oad;a Naliomd Labcntories 
151S:Eubant SE 
POBax5800 
Albuquerque. New M=lco 87123 
Mr. Doug ~.MS-1042 
RFP IAJ2480A 

Rqlort Dale: Dca:mber 31, 1998 

SampleiD 
LabiD 
MalriX 

: 043717..001 'l'1AOU-228A..aR.-1S7-S 
; 9812298-13 

Dare Colledod 
Dare Receivect 
PrlOiity 
Collector 

u 
u 
u 

u 
u 
u 

u 
u 
u 

u 

u 

1.01 
0.0202 

-0.0393 
0.00227 
0.0212 
-O.ll2 

.{1_00317 
0.00931 

Ll2 
0.890 
2l.:l 

0.158 
1.01 

-0.00116 
-0.110 

0.00 
1.10 

0.941 
0.0276 
0.941 

0.00789 
0.0513 

:SOIL 
; 12JII1198 
; 12108J911 
:Rolllioe 
:Client 

DL 

~-0.226 Q.0460 
+J-0.0944 0.0289 
+1-0.109 O.OS79 

-+/-0.0203 0.0119 
-+1- 0.0251 0.0104 

+1- 0.213 0.109 
+J-0.0235 0.0115 

+1-0.058 0.0257 
+1-0.141 0.0189 
~-0.137 0.0217 

+1- 2.64 0.150 
..,._ 0.126 0.0267 
+1-0.226 0.0460 

+1-0.0225 0.0125 
+1-0.158 0.0915 
+1-0.189 o.osm 
+1- 0.138 0.0186 
+1-Ul9 0.326 

+1-0.114 0.0560 
+1-1.09 0.326 

+1-0.0208 0.0118 
+1-0.0406 0.0208 

Method-Ducriplioa 

HASL.300 

0.131 pCi/g 
0.149 pCi/g 
0.194 pCi/g 

0.0321 pO/g 
o.0417 pO/g 
0.357 pCilg 

Q.04.20 pCi/g 
0.106 pCilg 

O.OS06 pCi/g 
0.0695 pCifg 

0.396 pCi/g 
0.0101 pCi/g 
0.131 pOig 

0.0405 pCi/g 

0.268 pCilg 

O.Z03 pCi/g 
0.0498 pCilg 

1.16 pCi/g 
0..207 pO/g 
1.16 pCi/g 

0.0404 pCi/g 
Q.0774 pO/g 

Page I of3 

612-/51 

1.0 ElB 12/17198 1232 137659 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
].0 
1.0 
1.0 
1.0 
1.0 
1.0 
l.O 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

IIIIIIIIDIWDI 
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cc: SNU00396 

RadioJocical 
GGmma PHA • 22 ilemz 
A&:tiDi1lm-l28 
Amr:ricium-241 
Cerium-144 
Cesiam-134 
Cesium-137 
Olromium-51 
Cobalt-60 
Itoo.-59 
l..ead-212 
l..ead-214 
Potassi~ 

Radiom-226 
Radiom-228 
Rulhcnium-103 

Rutbenium-106 
Thorium-231 
Thorium-232 
Tborium-234 

UIBI!ium-235 
uamum-238 
Yttrium-88 
Zircomam-!IS 

M•Metbod 

Ml 

Saudia Nllicmal Laborararies 

1SlS E'llbiiDk SE 
POBaxSSOO 
Albuqaerque.New Maico 87123 

Mr. Doug Salmi.MS-1042 
RFPtAJ2480A 

~Dale: Dccember31,1998 

SampltlD 
LabiD 
Mauix 
Date CoDecred 
Dale R=:ivcd 
Plios:ily 
Co&ctor 

u 
u 
u 

u 

u 
u 

u 
u 
u 
u 

u 

0.0856 
-0.00601 
-0.0149 

0.00 
0.0259 
0.230 

0.00813 
0.0641 

1.06 
1.03 

0.0472 
0.00 

0.0856 
0.00819 

0.0219 
a.oo 
a.oo 
1.50 

0.0844 
1.50 

0.0244 
.0.0300 

:043718-001 TlAot.r-22SA-GR-ISS-S 
: 9812:2.98-15 
:SOIL 
: 12101/98 
; 12108/98 
: Roll1iDc 
:Oieat 

DL 

-+1- OJl93 0.0457 
+1-0.0307 0.0163 
-+1-0.125 0.0545 

-+1- 0.0364 0.0120 
-+1-0.0304 0.0104 

-+/. 0.288 0.106 
-+1- 0.0318 0.0112 
Tl-0.0625 0.02S3 

+1-0.16 0.0181 
-+1- o.t5S 0.0211 

-+1- Q.23 0.111 
-t/-0.0'133 0~4 

+1- 0.()93 0.0457 
+1-0.0195 0.0125 

-+1- 0.312 0.0979 
-+1- 0.215 0.0488 
+1- 0.157 0.0178 
+/. 0.639 0.203 
+1-0-121 0.0531 
+1-0.639 0.203 

+f. 0.0234 0.0117 
+1-0.0443 0.0201 

Metbod-Descriptioll 

HASL300 

RL Ullib 

0.157 pals 
0.0557 palg 
0.194 palg 

O.o602 palg 
0.03S8 palg 

o.36S palg 
0.0465 pCifg 

0.110 pCi/J 
OJY767 pCifg 
0.0712 pCi/g 

0.381 pCi/g 
0.12.0 pCi/s 
0.157 pCi/g 

0,0463 pCi/g 
Q.342 pCi/g 
0.220 pCi/g 
0.140 pCi/g 
0.$43 pCi/g 
0.213 pCi/g 
0.543 pCi/J 

0.0460 pCi/g 
0.0764 pCi/g 

Page 1 of3 

DF A:aalyat Date 11me Batch M 

1.0 EJB 12/17/98 1233 137659 1 
1.0 
).0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
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=SNlS00396 

1'3r2meter 

Radlolo:ical 
Cidmma PHA - 22 iUnu 
Actinium-228 
Amcricium-241 
Cerium-144 
Cesium-134 
Cesium-137 
Clltomimn-51 
Cobalr-60 
Iroll-59 
Lead-212 
Lcad-214 
Potassium-40 
Radimn-226 
Rammn-228 
Rlllhellium-103 
Ruthenium-106 
Thorium-231 
ThDiium-232 
Thorium-234 
Uranium-235 
Uraaium-238 
Yllliwn-38 
ZU:comUIII-95 

Ml 

Sandia Nalicmal Labaralorie:; 
1515 Eubank SE 
POBoxSI!OO 
Albuque:que, New Mexico 87123 
Mr. Doug Salmi.MS-1042 
RFPfAD480A 

samp~em 

Lab.ID 
Maim 

~ 04371~1 TJAOU-ll.SA-GR.-159-S 
: 98122.98-16 

Dale CollCCICd 
Da~eR=:i~ 

Priority 
Colkdor 

u 
u 
u 

u 
u 

u 
u 
u 

u 

R.esalt 

0.984 
..0.149 
0.0296 

..().00243 
0.0393 
0.0166 
0.0125 
0.()971 

0.987 
1.00 
21.6 

0.815 
D.984 

-0.00491 
-0.0367 

o.oo 
0.9'71 

1.70 
0.0864 

1.70 
~.00894 

0.0320 

:son. 
: 12101J98 
:12108198 
:ROII!iM 
: Oicat 

DL 

o+.i- 11.231 O.QS09 
..,_ 0.178 0.0454 
o+./- 0.121 0.0657 

o+./-0.0223 0.0132 
-t/-0.0324 0.0115 
+1-0.233 0.111 
+1-0.025 0.0117 

+1-0.0764. cunas 
+1- 0.128 o.o:m 
+1-0.162 0.0241 

+1-2.89 0.166 
+1- 0.137 0.0296 
+1- 0.231 0.11509 

o+./-0.0229 0.0139 
+1- 0.19 0..108 
-t/-0.16 O.OS66 

+1-0.126 0.0207 
-+1- 2.01 0.485 

+1- 0.121 0.0632 
-+1- 2.01 0.48S 

+1- 0..019'7 0.0130 
+I· O.OSOI 0.0230 

Metbod-Desc:riptiGD 

HASL300 

0.131 pCi/g 
0.262 pCiJg 
0.220 pCi/g 

0.()347 pCi/g 
0.!1401 pCi/g 

0.408 pCifg 
0.0476 pCi/g 

O.llS pCils 
O.OS85 pCi/g 
0.0650 pCi/g 

0.317 pCi/g 
0.0674 pCilg 

0.131 pCi/g 
0.0410 pCIIg 

0.334 pCilg 
O.lU pCi/J 

0.<>576 pCi/g 
1.97 pCilg 

0.221 pCilg 
1.9'7 pCUg 

0.0337 pCilg 
0.0866 pCilg 

Page 1 of3 

DF Allalyst Date TUDe Bald> M 

1.0 EJll 12117198 1233 137659 1 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
].0 
1.0 
1.0 

l.O 
1.0 
1.0 
1.0 
1.0 
1.0 
l.O 
1.0 
1.0 
1.0 
1.0 

II II 
•981229&-16" 
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Cllcm: Sandia Nalicmal Lal>onlori.,. 
lSlS Eubank SE 
POBox5800 
AlbaquerqiJc. New M=ico 811:23 
Mr. Doug Salmi,MS..J0¢2 
RFP #A.l24SOA 

=SNLS00396 Report Dale: Decembe£ 31, 1998 

Radiolagical 

GDnrmD. PHA - 22 itttmS 
Actilliwn-228 
Americ:ium-241 
Cerium-144 
Cesium-134 
Cesitllll-137 
Cbromium-51 
Cobalt-60 
lron-59 
Lead-212 
I..ead-214 
Pocwlwn40 
Radimn-226 

Radium-228 
Ruthe:nium-103 
Rmheaium-106 
Thorium-231 
Thorium-232 
Tbarium-234 

Uranium-235 
Unnium-238 
Yttriuzn.U 

Zirconium-9S 

MaMatbod 

M1 

SampleiD 
LabiD 

Mauix 
Date Collccted 
Dall: Received 
Priorlly 
Col1o:w" 

u 
u 
u 

u 
u 
u 

u 
u 
u 

u 

u 

0.987 
0.0259 
0.0247 

0.00969 
0.0973 

0.0108 
0.00709 

-0.0362 
0.988 

l.OS 
19.6 

0.760 
0.987 

0.001]1 
0.0132 

0.00 
o.m 

1.66 

0.017.5 
1.66 

0.0138 
-0.01:23 

: 04372()..()1)1 T1AOU.228A-GR-16C).S 
:9812298-18 
:son. 
: 12101/98 
: 12/08m8 
:Ro~ 

:Cicm 

DL 

+1- 0.221 0.0433 

+1-0.o779 0.0282 
+1-0.106 0.0547 

+1- 0.0117 0.0113 
+1-0.0345 Q..0()!)83 

+1-11208 0.104 
+1-0.0217 0.0107 

+1-0.0525 0.0241 
+1-0.126 0.0179 

+1- 0.158 0.0206 
+1- 2..25 0.140 

+1- 0.131 0.0254 
+1-0.221 0.0433 

+1-0.021S 0.0119 
-+1-0.1.59 0.0927 
-+1-0.184 0.0482 
+1-0.124 0.0176 
+1-1.12 0.31& 

+1- O.lOS O.OSJO 
..,_ 1.12 0-318 

+1-0.0147 0.0110 
+1- 0.0334 0.01!71 

Mdhod-Desaip11cm 

HASL300 

RL UaHs 

0.116 pCilg 
0.1.50 pCi/g 
0.195 pCi/g 

0.0313 pO/g 
O.D345 pCi/g 
036S pOle 

0.0413 pCi/g 

0.0854 pClle 
0.0544 pCi/g 
0.0638 pCi/g 

0318 pCifa 
0.0688 pCila 
0.116 pCi/g 

0.0397 pCilg 
Q.291 pCilg 
0.198 pCi/g 

0.0535 pCilg 
1.24 pCi/g 

0.193 pCile 
1.24 pCilg 

0.0334 pCVg 
0.0673 pCVg 

Page 1 of3 

DF AD1117St Date T.1111e Batd1 M 

1.0 E1B 12117~8 1234 1376S9 l 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
l.O 
1.0 
1.0 

1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

111111111111101, 
*9812298-18• 
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Clit::IU: Sandia NatiDllll Laboralmics 
1.51!1 EubaDk SE 
PO Box:SIOO 
Albuquerque. New Mc:dco 87123 

CODIICC Mr. Doug Salm!.MS-1042 
Project Descriplioa: RFP #AJ24BOA 

cc: SNLS00396 Report Date: December 31, 1991 Page I of3 

SampleD> : 043721-001 nAOU-228A-GR-161-S 
LabD> :9812298-19 
Maim :son. 
Dale Collected : 12101198 
DamReceiwd : 12108198 
Priality : Routiae 
ColleciDr : Clic:nt 

Parameter Qaalifier lleadt DL JtL Ullia DF Aaairst Date Time Baldi M 

Radiological 
Alpha. Sp~t:tt'OICopy Uranium • 6 it....u 
Acclncy. Ur.mium-2331234 0.142 pCi/g LDM 12121198 2104 138241 1 
.Al:car.lcy, U1311ium-23:S O.o3:S8 pCi/g - Accuracy. Unmium-238 0.187 pCi/g 
Uramum-2331234 0.871 -+1- 0.142 0.0135 0.0272 pCi/g 1.0 
uramum-235 0.0690 +/-0.0358 0.00776 0.0337 pOig 1.0 
Ur.utium-238 1.30 -+1- 0.187 0.00 0.0118 pCilg 1.0 
Gamma PHA • 22 itmu 
Aainium-223 0.9S1 -+1- D.207 0.0437 0.124 pCi/g 1.0 Em 12117198 1235 137659 2 
Ameridum-241 u -0.00127 -tl-0.084 0.0279 0.133 pOJg 1.0 
Ccrium-144 u .().101 -+1- Q.104 O.OSS3 0.181 pCilg 1.0 
Ce.ium-134 u -0.00.563 +1-0.0188 0.0114 0.0286 pCilg 1.0 
Ccsium-137 0.0291 +1-0.0348 0.00990 0.0388 pCllg 1.0 
Chromium-51 0.175 +1- 0.197 0.104 0.357 pCilg 1.0 
Cobalt-60 u -0.00401 +1-0.022 0.0108 0.0389 pCi/g 1.0 
hon-5!1 t1 O.OUIS +1-0.0548 O.Q243 0.101 pOJg 1.0 
L:ad-212 0.911 .... 0.114 0.0180 0.0510 pCi/g 1.0 
Lcad-214 0.996 +1-0.15 0.0207 0.0619 pCi/g 1.0 
Potwium-40 21.7 +1- 2.56 0.141 0.315 pCilg 1.0 
!Udi1UD-2l6 0.806 +1- 0.128 0.0256 0.0603 pCi/g 1.0 
Radiam-228 0.951 +1- Q.207 0.0437 0.124 pCi/g 1.0 
Rutbmium-103 u .(I.OOS06 -+1- 0.0208 0.0120 0.0372 pCi/g 1.0 
Rllthc:nium-106 u -0.116 +1- 0.182 0.0933 0.2615 pCl/J 1.0 
Thonum-231 u 0.00 +1- 0.194 0.0483 0.200 pCilg 1.0 
Tborium-232 0.904 +1- 0.113 0.0177 O.OS02 pCilg 1.0 
Thorium-234 1.59 -tl- 1.15 0.3115 1.07 pCi/J 1.0 
Ur.mium-23-' u 0.0206 +1- 0.106 o.om 0.194 pCilg 1.0 
Unnium-238 1.59 +1- 1.15 0.316 1.07 pCilg 1.0 

'"9812298-19* 
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Cicnt: Sazu!ia Naliaaall..aboralori<:s 
ISIS EubaDk SB 
POBaltSSOO 

Contacl: 
Project Dcsaipcion: 

~NewM=ico 87123 
Mr. Doug Salmi,MS-1042 
RFPI<AJ2480A 

cc: SNLS00396 

Yttriwn-811 
Ziramium-95 

M•Method 

M1 
M2 

: 043721-0011lAOU-228A-GR-161-S 

U O.OOSIIS +1- 0.0181 
u -tl.00173 ~-0.0419 

DL 
0.0111 
0.0198 

EPIA..OllB 
HASL300 

Q.0362 pCilg 
0.0732 pCilg 

GEL Labontary Cer1ilicatiCID5 EPJ Laboralary Certlflca~ 

AL-41040 AZ-AZDSI4 AL-41050 
CA -2089 CT-PH-0169 CA - I-1023120:56 
DE-SC012 fL - B87156/S7294 fL - E87472f874'8 
ME-SC012 MS-10120 NY-11502 
NC-233 NY -11501 SC- IQS82 
Rl-135 SC-10120 tlT-E-227 

Paae 2of3 

DF ADal:rst Date llme Batch M 

1.0 
1.0 EJB 12117198 IllS 137659 2 

AZ-AZ0:514 
cr-PH-0175 
MS-29417 
RI- 138 
TN-02934 
VA-OOlll 

576 



cc: SNLSD0396 

'Radiolopcal 

saadia NasioDal I..abormolies 
1SlS Eabml: SE 
PO Box .5800 
AliNquaque. New Mellico B7123 
Mr. Doul Salmi.."dS-1042 
RFP•Al2410A 

Report Due: Dcc::mber 31, 1998 

SamplciD 
LabiD 
Maim 

: 043'722-00111AOU-228A-GR-161-D 
: 911229&-22 

Dare Col1ecled 
Dale Rea:iYed 
Prtotity 
Callcaor 

:son. 
: 12/01198 
:12108198 
:RauliDe 
: Oic:at 

DL llL U.aia 

AlphG Sp«rrrneopy U1'1ZlfiMm - 6 iu:nv 
A=lracy, Uraaimn-2331234 0.181 pCl/J 
A=lracy. Uramum-235 0.0367 pOle 
A=lracy, Uraaium-238 0.2.30 pOle 
Uraaium-2331234 1.15 +1-0.1111 0.0135 0.0137 pOl a 
Uraaium-235 0.06SS +1-0.0367 0.00640 0.0319 pOle 
Uain!IDIL·238 1.~ +1- 0.23 0.00639 0.0318 pCi/J 
GGnm4 PHA - 22 ium: 
Aainium-228 0.981 +1- D-219 o.ow 0.131 POle 
Americ:ium-241 u -O.OUl +1-0.114 0-0344 0.178 pOle 
Ce:rium-144 u ..0.0907 +1-0.108 0.0613 0.188 pCi/J 
Cesimn-134 u ~00.282 +1·0-0223 0.0126 0.0341 pO/J 
Cesium-137 0.0734 41-0.0332 0.0110 0.038& pOl a 
Olromlum-.51 0 ..0.0%11 #-D.21S O.ltS 0.371 pCi/J 
Cobalt-60 u -0.0108 +I· 0.0249 0.0120 0.0435 pCl/J 
Iron-59 tJ ..Q.04Q -+1-0.0594 0.0270 0.0949 pCl/J 
Le:ad-212 1.07 +1-0.134 0.0199 0.0567 pQ/g 
Le:ad-214 0.969 -+1-0.15 0.02:29 0.0660 pCi/g 
POCIICillllt-40 l.l' 0.00 +1-2..11 0.119 2.33 pC!fg 
tudilll!l-226 0.865 +1-0.136 0.0284 0.0651 pCi/g 
tudimn-228 0.981 4-0-219 0.04&5 0.138 pOle 
Rmllr:nillm-1 03 u ..0.00684 -+1-0.0237 0.0133 0-0424 pOig 
Rlll:be:aiam-106 0.1~ ...,_ 0.176 0.104 0.336 pCllg 
lbolimn-231 u 0.00 +I-0.11S 0..0535 <U17 pO/J 
lborium-232 1.06 +1- 0.132 0.0196 o.M58 pCVJ 
ThoriDIIl-234 0.857 +1-1.33 o.386 1..52 pCifJ 
Uraaium-23.5 u o.osu -+1·0.143 0.0552 0-201 pCi/J 
Uruium-238 0.857 +1-1.33 o.386 1..52 pO/J 

Page 1 of3 

DJ' ADIIIJSt Date T~~~~e Batch M 

LDM 12121/98 2104 1311241 1 

1.0 
1.0 
1.0 

1.0 BIB 12117/98 1235 137659 l 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

111111111~1110 
*981%29ll-22• 
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Omlxl: 

Saadia Nllioaal J..abontorieJ 
1Sl5 EubaDk SE 
POBox5800 

Pfcject Descriplioa: 

Albllquerque,New Mwco 87123 
Mr. DouJ Salmi,MS.104::t 
Rl'PIAJ2480A 

cc: SNLS00396 

M=Methocl 

Ml 
Ml 

Report Dale: December 31, 199& 

SamplciD :043722.001 TJAOU-l28A-GR.-161-I> 

u -0.110161 +1- 0.0166 
u ..0.0124 +1-0.040Z 

DL 

0.0123 
0.0220 

EPlA-OllJ 
HASL300 

ltL Ullits 

0.0290 pCilg 
0.06!19 pCi/g 

GEL Looboratory cmificatiom EPI Labotatory Cutiflc:odio1IS 

AL-41040 AZ-AZD514 AL-410SO 
CA-2089 cr-PH-0169 CA·I-1023n0S6 
DE-SC012 fL • EB7IS61872!U FL- E87472/t74S8 
ME·SCXlll MS-101:ZO NY-11502 
NC-233 NY -11501 sc -10S82 
1U -135 SC-10120 UT·E-227 

*9812298-D" 

Page 2or3 

I>F ADaiyst Date n- Batch M 

1.0 
1.0 EJB 12117/98 1235 1376.59 2 

A2-AZDS14 
C!-PH-0175 
MS-29417 
Rl-138 
'IN -02934 
VA-00111 

587 



S i k l- HI 1\ 'I 0-\ 

ternal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY ',. 1001-COC (1().0''(: ~ I <. h "b .. \ t 
:..-., .. ,Mdt·~~cmt~""" atch No. 

r----~----~--~==~====----~~~~~~r===~--------------~ 
SARMR No Press F1 for instructions tor each nold AR/COC-1..__6_0_1_1_89_ 

Page 1 ol: 

i'ept. No/Mat! '$fop 6133/MS1147 Dale samptu Shipped; i"2.I~/Ci8 
i'rojecVTask M~nager: John Copland j j..A 11 CarrlerM'aybill No.: ? ~~ fS' l 
r-rojecl Name: ~lie 228 VCM ~Mh Lab Contact Edle Kent 
l<ocord Center Code:~C'l./l ~~~~bAT Lab Oe&tlna\lon: GEL 

Contract No.; A.l- '2.'180A L 
Case No.: 7225.2'J}Srl ,.. _,/ /, 
SMO Authoriza~ L ..... .- ~-./..~::. 
Bill to: Sandia tiftt~nat'ta~ries 
Supplier Services, Depl. 1-L:...._ ___ _ 

I ogbook Ret. No.: SMO Contact/Phone: Doug Salmi 
~:·~~i=ce~O=r~d=er~N=o~.:;C~F=0~8~9=0~-----------L~Se~n~d~R~e~~~rrt~l~o~S~M~O~:~~~,~~·-!J~t~~~~~---r--JL------------------------------~ --

- ____,L'"'o~c'-"a'""ti"'o,,_,n'--ll Tech Area _N_A___ Reference LOV iavailable at SMOT 

P 0. Box 5900 MS 0154 

llu<lding NA 
t- - Room NA lS Container ~-~~ ~& l,Jr.lt IJ~ 

Sample No.
Fraction 

ERSampleiOor ~:::;; Preser- ~~~ ~~ 
Sample location Oetall Type Volume vallve r 1 ~ P•,.,neler & Method Rertueatod 

• ~-~0~4~3~7~23~-0~0~1~~T~JA~O~U~·~ZZ~8~A~~~R~-1~1~2~~------~~--~~-f~~~~~~S--~G~-t-SQo~~·~~·~\~4~C---t~G~~=SA~--~G~a~~~~S~~~c~-----------+---
• 043724 -001 TJAOU-ZZIA~R-163~ it~OIG'i!.l I~OO Ganwn. Spec 

, - 043724.002 v· TJAOU-221A-GR-183..S l.)ol~ t3on RCRA Metals 

, = 043725.001 TJAOU·22BA-GR-Ifl.t-S l:lt\IC.~ 'p,...,~ G.,.,wno Spec 

043726 - 001 T JAOU-228A~R-184..S ""'"., f 1 t,,.,-., Gamona Spe<: 

,c-. 043726-002 TJAOU·228A-GR·I86-S ll.olt~9./IV!"1 RCRAMelala 

!--· 043727 001 TJAOU-Z28A-GR-188~ '""· on>. I~~~ Gamma Speclllo u 
, '- 043727 - 002 T JAOU-228A-GR·188~ l;l<'t"'S I !l.t~ V HE, SVOCa 

- 043727 • 003 T JAOU-221A-GR-188-S 1 :k:Af'./ l.~l~ ~ 0 z. VOC 

-043726-001 TJAOU·2UA-GR·I87-S 7 li..,.,_...,_-/ 1,_:>0 v L- S:::>o--1 II l/ V GanwnaSpec 

flMMA 1:83Yes O_No Ref. No. Sample Tracking SMOUSE Speclallnatruetlonstac Requirements 
Sample Disposal 0Retum to Client ti?lDisposal by lab Date Entered (~r~ldd/yy) !Z.Iot1l9 V EDO ~Yea 0No 
---~-::::--.,...,.-;:-----:-ci""'!':::--:--::---:-:-=--:::o-~~E:::!n.!!:te~r~ed~byt:.:: -.l.dr 1-\'~~~----,-.,.,.--l Raw data package !81Yes 0No 

)urnaround Time 1:8]Normal (]Rush ReJJuired Report Date QC inlts. W CJX. 16::1~.\'\ ~ (q\4JS4-S -H,:s 
Name Si!ll!afure lnit Company/Ocganlzatfan/Phone Go<. 

sample Chris Catechls I' \J. ·P,drF= V , ~r r MOM/8131/881-3198 
leam 
~tembers A 

~- Rolinqurohed by C,U. ~- Org C0{'3,\ Dolo GIJ<t /~US 
'I Rocol\'edby ff~rrrY.--'.D- Org K1Rf.9id~818 rt./ri/C/B 

Please list ss ,,,.f'31& report 
Time IOd.$ 4. Rolinquished by Org 

Time (025" 4. Received by Org 

Time J'OO 5. Relinquished by Org : Relinquishod by'?;'//!.J~~- ~ ..... /~)Org? oiiS 7
Dato ,-i], l'IB 

~:,- Re<orved by Oro. Data Time 5. Received by Oro 

-J Relinquished by Org. Date Time 8. Relinquished by Org 

;, Rocowod by Org. Data Time 8 Reeeived by Org 
-

Abnorm•l 
Conditions on 
Receipt LAB use 

Dille 

Dill a 

Dalo 

Dato 

Dote 

Dille 

Original To Accompany Samples, 
Laboratory Copy (White) 

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

2"4 Copy SMO Suspense Copy 
(Yellow) 

3•• Copy Field Copy (Pink) 

-
-



ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) Pase2 at; 
Press Fl for instructions for each field ARICOC- I 601189 

sr .. :.ot.coc no-on 

--~~~~~~~----------~~~~~~~~~------~~~~==~---.------·~--~~~-
1'1, 1ect Name Site 226A VCM Projeci!Task Manager: John Copland Case No.: 7225.2203 

---· 

Location I Tech Area _N_A___ g>i ~ Reference LOV (available at SMOl 
Room NA c .5 ., .!! ,. Container o.\\ t;J< j! .~ "2 

5 ~ Ji ""E s,. qoc, nn i' 
Sample No. • ER Sample 10 or 16' ~ a:: OalefTlme ,. Pr~ser- ~ J! Qi 

Fraction Sample Location Detail Ill o w Collected <ll::! Type Volume vative Ul ,'J :::< Para~n~~ler & Mel hod Requealed 

_.ll'!llding NA 

043728-002- TJAOU-228A.QR-1874 0 228A 'ri>Jcra.q{l~ S lj..G ~-"'1 4C G SA RCRAMetata 
o43729 • 001 T JAOU-22BA.OR-1884 ( 1 :J.or=~B h~s , , Garmuo Spec 

043730-001 TJAOU-228A.OR-188-S /.lot'1S f t:l-.:1."1 Ganma Spec 

043730 • 002 ' - T JAOU-228A.GR-18&-S 

043731 • 001 T JAOU-228A.QR.170-S ~(qa/t Bo Garmuo Spec 

043732-001 T JAOU-221A.QR-171-S lld:jq~/tc~4 0 Ganma Spec/loa U 

043732.002 "· TJAOU-228A.GR-171.S 

L,-eu~ 

Lib 
911ft! 

• 

it.hl'l.~l t3ljO V RCRAMelala,HE,SVOCo 
--·~~~~~~~~~~~-----r---+--~~~~~;--r+-r-;-~--;-r-~+-+-~---+~~-----------+---

043732. 003 TJAOU-22BA.GR-171-S 11:1.-« ... 1 1 !<co l.l .,7 voc 
043733-001 TJAOU-228A.OR-171-0U rao('I~U3!i0 _5bo.,l [)J Ganma Speclloa U 

043733 002, TJAOU-228A.QR.171-0U .I l:!!<lrl ~;J',.,( [)IJ RCRA Metala. fiE, SVOCo 

043733.003 TJAOU-228A.QR-171-0U l~~nol(3l40 c, 07 nJ VOC 

043734 • 001 T JAOU-221A.GR·172-S 1/00fCI{t./( 'lOO .5::o ..,( ~ Ganml Spec 

043735 -001 T JAOU-221A.QR-173-S l!~tqg I I 'I '10 G.vrm• Spec 

1143735 • 002 " T JAOU-221A.GR-173.S , "'""'"'''i 'iO RCRA Metal a 

043736 • 001 T JAOU-228A.GR·174-S 1 J.~qg 14'-IS Gamma Spec 

~~~0~43~7~3~7_-~0=0~1~~T~J~AO~U~·~22~8A•.Q~R~·1~75~-S~------r----r--~fii~~O~I~~~6~4~S~o~~~-t--t-.±~-t-;\~~r-~r--t--tftG~anma~uS~~~------------r---
U43737. 002.1 TJAOU-228A.GR-171-S ll.:lOR'i\ II{SQ 1 V II V ,(/ • J RCRA Melalo 

;-Jl,~n!·U ~Y"';? _Df\ou -~1\- Tl!:. ,..,~A. /ts:m Ill"' • b I'!,:.< 'iu .. l kc.l 6 lT6 VOC. 
-c•t!ll~l ·ooG, IT3tlou-~A- E.~ 'Uot'\9./is:l.o "''' ' (:, ,.,.., 'to .. \ "L\ (:, El! Vc<.. 
O';l.,n • no1 1-r...Acu-~-E:~ l::w"" IS.;~..o lb•• ' 1\.(:, IS..J( I. _qc. b · • 5va.. (9-,d,.lo) 

g'n13.1 · co?. I~Aou -~A- E. I!:. J;;o~. 'I Sao lh11 ' (1.{:;. lit)( , L 4 L (, ~' \-\E. 
s.>'l~,·oo"\,[1'-:sl\o• -a~-€.~ I~ IS~o ~u •· {I Scxl,.\ ~tll 1 _ & 1- (tL(!.I\ 1'1\!!.h ... \~-----
o •1 !.1~, · o 10 lnA.ou..- ~A.- E.@,. d-OA!!1 tS.lO Ill• ' P I l 1-lt-n"l. (.., 1' Go.N.MU.. ~ fu(_ 

r~sn n o·ll T3Aou- ~A -e.@. .1~1~ •sao l'l..lil/ P J l H_f.X)3 & • · v I So L\. 
<..(. 

~-----------~--~~~~----------L---~--~~--~~~~--~--~------~----~--~----~--------------------~--Ahnormal Condition• on Receipt LAB USE 

Recipient Initials 

Original To Accompany Samples, 
Laboratory Copy (While) 

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

2"" Copy SMO Suspense Copy 
(Yellow) 

3'" Copy Fteld Copy (Pmk} 



" 
.,--. 

Oient: 

Contact: 
Project Description: 

cc: SNLS00396 

SU>dla Nalicmal L:lbor.llorics 
15!.S Eubaal: SE 
POBoxSSOO 
Albuquerque. New Mc::lico 117123 
Mr. Doug Salmi,MS.1042 
RFP ;jAJ2480A 

Report Date: lmuuy 05, 1999 

Sample In 
LabiD 
Jo.l.alrix 

:043727..001 11AOU·2ZS-GR-166-S 
: 9812299-0'7 

Radialocical 

Daae Collected 
Dale Received 
Priority 
Collecwr 

Alpha Sp«uDScopy UrtmUm! • 6 it~ 
Ac:cuncy, Ut31liwn-233C34 0.149 
Ac:cuncy. Unmum-23.S 0.0335 
Accuracy, Unmum-23& 0.143 
Ur.snium-233/234 0.9l! 
Uoniwr>-235 0.0658 
Ur:Wum-238 0.848 
Gamma PHA - 22 izem:r 
Actmilm!·228 0.820 
Americ:ium-2J l 0.0)51 
Ccnam-144 u -0.0638 
CAsium-134 u 0.00183 
C.:SilUil-137 u -0.00383 
Cu-clll.lum-51 u 0.0659 
Cob:Ut-<50 u -0.0174 
!ron-59 u 0.0155 
L..u<:-212 0.817 
I.<:::l.:i-214 0.737 
Powsium-40 23.5 
RaCil:m-226 0.672 
R.ldium·~S 0.8::0 
Rlltt.el!ium-103 u 0.000213 
Rutl'.coium-1 06 u -0.0697 
Thorium-231 u 0.00 
Thcrium-232 0.804 
Thorium-234 D.924 
Uranium-23 5 0.132 
Utuium-238 0.924 

:SOIL 
: 12101!98 
:12108198 
: RollliDc 
: Oient 

DL 

+1- 0.!49 0.0128 
+1- 0.0335 0.00 
.... 0.143 0.00992 

.... 0.1113 0.0440 
+1- 0.0793 0.0283 
+1-0.0953 O.OS47 
+1- 0.0186 0.0115 
+1- 0.0199 0.00999 
..,_ 0.194 0.104 

+1- 0.0224 0.0109 
.... 0.0601 0.0"...45 

+1- O.Hl3 0.0178 
+1- 0.117 0.0207 
... -2.58 0.142 
.... 0.12 o.mss 

+1- 0.183 0.0440 
+1- 0.0206 0.0121 
+1-0.157 0.0942 
+1- 0.193 0.04&1 
+1-0.102 0.0176 
-+1- 0.98S 0.321 
+1-0.104 O.QS:!B 
+1-0.985 0.321 

RL UJiits 

pCi/g 
pCilg 
pCilg 

0.0123 pCilg 
O.ot23 pCilg 
0.0403 pCi/g 

0.121 pCi/g 
0.139 pCilg 
0.170 pCilg 

0.0301 pCilg 
0.0355 pCi/g 
0.347 pCilg 

0.0380 pCilg 
0.106 pCi/g 

0.0508 pC"llg 
0.0631 pCi/g 
0.285 pCilg 

0.0640 pCilg 
0.121 pCilg 

0.0380 pCil' 
o.zn pCi/g 
0.183 pCilg 

0.0500 pCi/g 
1.03 pO/g 

0.193 pCi/g 
1.03 pCilg 

P3gc 1 of3 

J)F Aulyst Date Time Batch M 

LDM 1::!1211'1& 2104 138241 I 

1.0 
1.0 
1.0 

1.0 E1B 12117198 17l.S 137659 2 
!.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
t.O 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

IIIIIIINIIIIIII~m 
*9812.299-07• 

1264 



=SNLS00396 

Oicm: Saadi& Natioual Labor.uories 
1515 Eub:mk S£ 
POBoxS800 
Albuquerqa"- New Maico 87123 
Mr. Doug Salmi,MS-1042 
RFP tAJ2A8CA 

Report Dare: January OS, 1999 

SampJem 
I..abm 
Mmix 

: 043732·001 TJAOU-nsA.·GR-171-S 
: 98!2299-16 

P:anmeter 

lbcUolocic:li 

Dille Col!ectcd 
Dau: Ra:z:i..ai 
Priority 
Collcclor 

AlpM. Sp•crrrnr:of1Y Urani"'" • 6 i&anS 
Accuncy, U:mium-2331"...34 0.18"7 
ACCIIracy, Uraaium-235 o.o:m 
Accuncy. Ur.miam-238 0.297 
Ut:ll)iUm-2331234 1.17 
Urutium-235 • 0.0714 
UraJWm-238 2.25 
Gamma PHA • 22 items 
Acti.nium-228 o.m 
Amertc:ium-241 0.0502 
Ccrium-144 u .0.0936 
Cesium-134 u 0.00530 
Ccsium-137 o.osss 
Otromium-S! 0.153 
Cobalt-60 u o.oo:m 
lron-59 u .0.00562 
L::ad-1!2 0.905 
l..c:Jd-214 0.911 
Potassium..ul 20.5 
Radium-225 0.720 
Radium-228 o.m 
Rulhcm~~:~~-103 u ..0.0139 
Ruthcmum-106 u 0.0691 
Thoriwn-231 u 0.00 
Thorium-232 0.890 
Thorium-2.34 2.33 
Ur:mium-235 0.163 
U1311ium-238 2.83 

:son. 
: 1210lJ98 
:12108198 
:Raulillc 
: Oieat 

DL 

+1-0.18"7 0.0178 
+1-0.0375 0.00 
+I· 0.297 0.00663 

+1- 0.217 0J)477 
+1- 0.086 0.0289 
+1- 0.103 0.0517 

+1- 0.0221 O.Oll6 
+1-0.0309 0.0113 

+1-0..204 0.113 
+1- o.om 0.0126 
+1- 0.0519 0.0247 

+1- 0.115 0.0177 
+1- 0.148 0.0211 

+1- 2.38 0.107 
+1- 0.138 0.0246 
+1- 0.217 0.0477 

+1-0.0:z:!S O.Oll9 
+1- 0.182 0.0999 
+1-0.116 0.0518 
+1- 0.113 0.0174 

+1- 1.36 0.350 

-+1· 0.19 O.OSSB 
-+1- t.36 0.350 

RL Uaits 

pCifg 

pCifg 

pCifg 
0.0467 pCi/g 
0.0143 pCifg 
0.0330 pCifg 

0.141 pCilg 
0.140 pO/f 
0.179 pO/g 

0.0349 pCi/g 

0.0362 pCifg 
o.:!66 pCilg 

0.()409 pCilg 
0.0925 pCifJ 
0.0..'01 pCilg 

0.0637 pCilg 
0.375 pCilg 

0.0679 pCifz 
0.141 pCilg 

0.0387 pCVg 
0.330 pCilg 
0.200 pCilg 

0.0492 pO/g 
1.06 pCifg 

0.203 pCi/g 
1.06 pOig 

Page 1 of3 

DF A.aaiJSt Date 11me Batch M 

LOM 12121198 2104 13&241 1 

1.0 
].0 

1.0 

1.0 EJB 12/18198 0828 137660 2 
1.0 
t.O 
1.0 
].0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
!.0 
1.0 
1.0 
1.0 
1.0 
1.0 

IIIIIIIIDIIDIIIImll _ .. __ .,. 
:~s:: 



Client: Saodia Nlllionall..aboratorics 
ISIS Eubank SE 
POBox:5800 
Albu.que::rquc. New Mexico &711.3 

Contac~: Mr. Doug S&lmi.MS-1042 
Project OescripciDII: RFP I!A1l480A 

=SNLS003% lleponDue: Januacy OS, 1999 Page I of3 

SIUDPie ID :043733-001 T1AOU-223A-GR-l71-D 

LablD : 9812299-19 

Matrix :son. 
DateCoDccted : 12101198 
Date RecciYI::d : !2108198 
Priority :RowiDc 
CoD ectOr : Cient 

Par.ameter Qa:diBer lUsalt DL RL Uniu DF AJWyst Date 'I"UDe :B.:uc:h M 

Jtadiolo:tcal 
Alphc SpeetrwctiJ'Y U....W....- 6 items - At.:J::aracy, Urmiwn-23312.34 0.192 pU/g LDM 12121198 2104 138241 I 
Acc:uracy, Urmiwn-235 O.D417 pU/g 
Acs::uncy, Unmum-1.38 0.290 pCifg 
Utanmm-2331234 1.30 +f- 0.192 0.0142 0.0293 pCifg 1.0 
Uranium-235 0.0975 ...... 0.0417 0.00 0.0127 pCilg 1.0 
uramum-238 us +1- 0..:!9 0.00834 0.0362 pU/g L.O 
G<:mma PHA - 22 items 

ActiniiUD-228 0.947 +1- 0.24& 0.04-51 0.130 pCilg 1.0 EJB 12118198 0829 131660 2 
Anu::ricum-241 0.07.51 +1- O.D9S1 0.0279 0.159 pU/g 1.0 
C::rium-144 u -{).0602 +f- 0.121 0.0504 0.206 pUla: 1.0 
Cc:sium-134 u -{).0174 +1- 0.022 0.0110 O.Q3011 pCifg 1.0 
Cesiam-137 0.0296 +1- 0.0237 0.0107 0.040S pCilg 1.0 
Chromium-.51 u -{).0530 +1- 0.246 0.110 0.333 pCi/g 1.0 
Cobalt-60 u ..a.000446 +1- 0.023 0.0119 0.0406 pCiig 1.0 
lmn-$9 u -{).0445 +1- 0.0573 0.0:?.34 0.0944 pCilg 1.0 
Lcad-212 0.992 +1- 0.119 0.0173 0.0!52 pCilg 1.0 
Lcad-214 0.922 +1- 0.149 O.D204 0.0645 pCilg 1.0 
Pouss:ium..JO 20.0 •1- 2..48 0.116 0.337 pCilg 1.0 
Radium-226 0.731 .,.,._ 0.144 0.02.34 0.0627 pCilg 1.0 
Rac:iium-228 0.947 +1- 0.248 0.0451 0.130 pCllg 1.0 
Rutb:Dium-1 03 u 0.00336 +1- 0.02]3 0.0114 0.0311 pCi/g 1.0 
Rutbemum.-106 u 0.0382 +1-0.183 0.0949 0.322 pCilg l.O 
Tho:tlllm-231 u 0.00 +I· 0.186 0.0504 0.208 pCifg 1.0 
Thorium-232 0.976 +f-0.121 0.0170 0.0542 pCilg 1.0 
Thotium-234 3.25 +1- 1.5 0.336 1.29 pCi/g 1.0 
Uraaium-235 0.17! +1- 0.208 0.0544 0.236 pCilg 1.0 
Uramum-238 3.25 +1- 1.5 0.336 1.29 pCilg 1.0 

,-. 
II 

--·--- ·--
13C 



Oicnc Sandia Nalioaal Laboraloric$ 
151S Eubaak SE. 
POBoxSSOO 
AJbuquaquc. New Mexico 87123 
Mr. :Doug Salmi.MS..J042 

Project Desaipliaa: llFP #A.I24BOA 

=S:-ILS00396 

Sample II) 
LabiD 
Mmix 
D:ue Collected 
Dare Received 
Priority 
Colleaor 

Report Date: January OS. 1999 

: 04'3737..0111'lAOU-22liA·'EB 
: 9812199-34 
:AQUEOUS 
: 12/01/91 
: !210&191 
:Rowine 
:Oiea.t 

DL RL lJDib 

.Radiolopc:al 
AlpM: ~t:mJSC9f71 Ul'tlflhun • 6 items 
Aa:uncy, Uramwn-233a34 
Accuracy, Uranium-235 
Accutlll:)', Uramum-238 
Uanium-2331234 
U=ium-235 
Uranium-238 

M =Method 

M1 

GEL Labor:alary CertiliatiaDS 

u 

0.0320 
0.0206 
0.0238 
0.0638 
0.0174 

• 0.0366 

AL -41040 AZ-A.ZOS14 

pCl/1 
pCill 
pCill 

+1-0.032 0.0227 0.0316 pCi/1 
+1-0.0206 0.0209 0.0317 pCl/1 
-+1- 0.023& 0.01&0 0.0251 pCi/1 

Method-Descriptioa 

l!PIA.Qll 

EPI Laboratory Cuti!ic::atiODS 

AL-41050 

Page I of2 

DF AJiaiJSt Date Tame Batch M 

NVN 12124198 0933 138289 1 

1.0 
1.0 
1.0 

AZ-A:ZOS\4 

III!IUIIIIIIIIDIIIr'' ~. · 



-

CR- ;7r;-
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

SARMIR No. 

l'•pl No.fMad sfop: 81J:I/MS1147 Date Samples Shipped: /Z I~ /'{8 
I'IOJecVTask M nager: John Copland /j..A 11 Ca~MiaybiH No.: 1\' 'IS l 
l·ooJect Name:~ lte 228 VCM 1\o\h Lab Contact Edle Kent 

Lab Destination: ill 

SMOUS£ 

Press F 1 for instructions for each netd. 

Contract No.: A.l- "2-~0A ~ 
Case No.: 7225.2209il I / r 
SMOAuthoriza~ Jw-__, :.,-/~,' 
BiH to: Sandla-~tlll"nal'laOO~nes 
Supplier Services, Depl. ,..L___'----

SMO ContacVPhone: Doug Salmi 

-~·~~~ic=e~O~r~de~r~N~o~;=C=F=0=6~9=0------~~--JLS~e~n~d~R~e~~~to~S~M~O~: ~~~~~·~J~~~~~~~~--.---l---------~----~--------~~--~ 
Location I Tech Area NA g>U: ~ Reference LOVJavailable at SMO) 

l<ccord Center Code:f:.fl../1 ~~~~bAT 
l ogtoook Ref. No; P.O. BoMSBOO MS0154 

- ----'=-==:.;.:..-:::.:..:.. _ _. ----- 2 .s ' " . 
.._llu_llding NA Room NA !;5 .:! ~!! Container ~ii'll ! .. 
1 g>i en ea! Ea;~ E~ 

Page 1 ot; 

AR/COC-1 601189 .__ ____ _ 

l.oUIIJ~ 

Sample No. · ER Sample 10 or m 0 ffi OatefTime ~ :::1! Preaer- ~ 'ii ~ c?l>-
Fractton Sample Location Oet~•l Colle.;ted Type Volume vallve < l Por1meler & Melllod Re<JUetle<t • 

043723.001 TJAOU-221A-GR-182-S o 228A ~~~~11~. S G ~ ... 1 4 C G SA GaiMII Spec 
-~~~7-~~~~~~----i--_,---+~~~~~~--~~~----~-r~~~~~~-------+--

• 043724.001 TJAOU-221A-GR-1U-S II :.to;o,'a/l~oo t GaiMII Spec 

, - 043724.002 "· T JAOU-228A-GR-183-S , ,,.,CoO f 1 3oo RCRA Metals 

, ~ 043725.001 TJAOU-221A-GR-18~-S l?£>1<1i11J'!t::1?. Ganm.o Spec 

043726-001 TJAOU-228A-GR-IU-S lri....,tCI"'- f I'!.O""I Ganwna Spec 

, f-... 043726.002 , TJAOU-221A-GR-186-S ll.,...fll~ /tt.Lo., RCRA Metall 
-· 043727- oo1 TJAou.z2aA-GR-1&1.s I,_ J lMa o ....... SJHCII•o u 

• c- 043727 - 002 T JAOU-221A-GR-118-S (;}..C~f$ L l.lllia. ~- HE, SVOCI 

. =- 043727 • 003 T JAOU-221A-GR-118.S . ~p,j I ~Ia 'J 0 1.. VOC 

, 043728-001 TJAOU-221A-GR-1B7.S / il::hr . .,ff!:lO v V S:>o-\ V V ill GmmaSpee 

'f~MMA 181Yes 0No Ref. No. Sample Tracking suousE Speclallnatructlona/QC Requirements 
Sample Disposal QReturn to Client 18JDisposal by lab Date Entered (~~/dd/yy) lz.jp9j9 V EDD 181Yes 0No 

~-----,...,--por70"--,.-.=..-::--,.--::,---,---..,.-=--...,-,::----.I...:E:::n.::.te=r-=e:::.d .::b~v::c.-..lt...,A~1'~~:----"M"rr-~ Raw data package Ci<J Yes 0No 
-., urnaround Time I:><JNormal []Rush ReQuired Report Date I ac lnlls. l.AY c.oc:. ~1a1~ .......:t rct.\-s4S --11.:s 
~- Name SIQL!ature lnot Company/Organlzallon/Phone C::..OC. 

Sample Chris Catechls (t \J. • ~ • lc.t MDM/6131/881-3196 
1eam 
~I embers 

~: Relinquished by CJ,( . •.• 1&:"0.' 01g. G,[~\ Oot•fdb't jqS 
'I Received by k..M r _r r~~-- Org f<'o ~9'-a "flllle 1 t.(q/q£1, 

Please 1/:st as separate report 
Tlme 1oas 4. RelinquiShed by Org. 

Timo /Cl 2. 'S 4. Received by Olg. 

2.Retin'!Uishedby7'//JI~h ~ .... f~)O•o-,.5?/J 'DIIfory;}jB 
~ Received by ~ · Org. Ollfo 

Tlmo_/)00 5. Relinquished by 0/g 

Time 5. Received by Org 

~3 Relinquished by 01g. Dote Time 8. Rollnqulshod by Or g. 

;, .. Roctlvtd by Org. Date Time 8. Receoved by Org 
'-

Abnormal 
Conditions on 
Receipt ~.<a use 

Dato 

Date 

Dale 

o~ta 

D~te 

Data 

<•riginal To Accompany Samples, 
laboratory Copy (White) 

111 Copy To Accompany Samples, 
Return to SMO (Blue) 

2"° Copy SMO Suspense Copy 
(Yellow) 

3'" Copy Field Copy (Pink) 



ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) Page2 o • 
Press Ft tor instructions for each neld. ARICOC-j 601189 

Pr. 1c>ct Name: Site 228A VCM Project/Task Manager· John Copland Case No.; 7225.2203 
-·-· 
___ . Location J Tech Area _N_A ___ _ g>U: ~ Reference LOV (available at SMOl 
__ ll~11l~ing NA Room NA 2 .5 ., .!! ,. Container o.\\ c;Jo m _g" .,. .. 8. 

.S ~."':. .:: o.c "\.0 C... d.P. 0 .... 
Somple No. • ER Sample 10 or .,"'"",.a Ul DatefTime E Oi Pr~ser- E a; E E uo 

tr: n~- ta= IU IQ~ S•mJ Fraction Sample Location Detar! "'o w Collected UJ..., Type Volume vative UJ 8_ ::1 Ul Parameter & Method Requeated • 
--------~~~~~~-----r~~~+---.---+--+~-r--~~~-r~~~~~~------~--+-~ 

1143728 • 002 " T JAOU-228A-GR-187 .S 0 228A ltho.n .. / ~~ S G ~ "" \ 4 C G SA RCRA Metata 

043729 • 001 T JAOU-221A-GR·18B.S ( 11 ;)otQR/1~ c:;: Garrma Spec: 

U43730- 001 TJAOU·22BA-GR-188.S IJ.1ol~ f_n.a, Garrma Spec 

043730.002 ·... TJAOU-221A-GR-189..S ll.:!ct<:~Q/tU'l RCRA Metata 

043731 • 001 T JAOU-221A-GR-170.S 

1143732 - 001 T JAOU·228A-GR-171.S 

ll43732. 002, · TJAOU-228A-GR-171.S RCRA Metata, HE, svoca 

043732.003 TJAOU-228A-GR-171.S voc 
043733-001 T JAOU-228A-GR-171.0U [N Gmm.~ Spec/lao U 

043733 - 002 ' T JAOU-228A-GR-171.0U 00_ RCRA Melall, HE, SVOCI 

043733 • OOJ T JAOU-228A-GR-171.0U w voc 

043734-001 T JAOU-228A-GR-172.S 

043735-001 T JAOU.228A-GR-173-S ldc!ltlS l L'L '10 • Gamna Spec 

--1143135-002 v TJAOU-221A-GR-173..S l::lOIQ9/,''f'40 RCRA Met111 
043738 - 001 T JAOU-221A-GR-174.S I d.Oiq~ 14 4_<; Gamma Spec 

~~~IJ-4J~7~J~7_-~0_0~1-1~T~J~AO=U~·~22=87A-G~R~-1~71~-S~------r----r--~~~d~<O~I~q~g~'~l«'4~S~o~,_~-r--t-.n~-t-~\~;--r.-r--r--r~G=ImnM~~S~~~----------~r--
U43737 -002.1 TJAOU-228A-GR-175.S l.'l""la 1'4SO J V ~ .\) 'V . j RCRAMalall 

~.(. 

~~~rn_o_r_m_a~IC~o-n-d~lt~lo_n_•_o_n~R~ee~e~lp~t----------~--~----~---LA~B~U~S~EL---~---L------~----~--~----~------------------~~-

n.,clplent Initial• 
Or 1g1nat To Accompany Samples, 

Laboratory Copy (White) 
1'' Copy To Accompany Samples, 

Return to SMO (Blue) 
2"" Copy SMO Suspense Copy 

(Yellow) 
3'" Copy F1eld Copy (Prnk) 



-

Oicnt: 

Conr.acr: 
Project Ilesaiptioll: 

cc: S:-ILS00396 

Sandia National Laboratories 

1.51.5' Eubank SE 
POBox.5800 
Albuquerque. New Mexico 87123 
Mr. Dour; Salmi.MS-1041 
RFP IIAJ2ASOA 

Rcpolt DIIC: January 05, 1999 

SampleiD 

LablD 
!o.blrix 

:043723-001 TIAOU-m-GR-162-S 

: 9812299-01 

P:u-:ameter 

Radio1ogic:al 
GAmma PHA • :U izmu 
ActiniUII>-228 
Ameridum-241 
Cerium-144 
Cesium-134 
Cesium-137 

Cbrt>:mium-51 
Cobalt-60 

Iron-.59 
Lead-212 
Lead-214 
PolaSSi~ 

lbdium-226 
Radium-228 
Rlllhcnium-103 
Rutbeaiam-1 06 

Thorium-231 
Thorium-232 
Thorium-234 
Uranium-235 
Uranium-238 
Yanu.m-88 
Zin::onium-95 

MaMethod 

Ml 

Date Collcaed 

DIIC Received 

Priori!)' 
CollectOr 

u 
u 
u 

u 

u 

u 
u 
u 

u 

1.01 
-0.0137 

-0.00537 
..(),03S4 

.O.OS53 

.0.0605 
0.0100 

0.00747 
0.906 
0.881 
2S.2 

0.768 
1.01 

0.00121 
.0.00197 

0.00 
0.891 

1.15 
0.126 

1.1.S 
0.000362 

0.0367 

:SOIL 
: 12101/98 
: 1210!1/98 
: RoutiDe 
: Oicnt 

DL 

+1- 0.222 0.0367 
+1- 0.105 0.0289 

+1-0.0889 ().()473 
..... 0.016 0.009.5'0 

+1-0.0334 0.00827 
+1- 0.192 0.0869 

-tl-0.0186 0.00918 
..... 0.0479 O.Q"..OS 

+1- O.lll 0.0151 
+1- 0.131 0.0173 

+1-2.8 0.120 
-tl-0.11.5' 0.0214 
+1-0.222 0.0367 
+1- 0.018 0.00999 
+1- 0.1:1:7 0.0779 
+1- 0.168 0.0406 
+(. 0.109 0.0149 

+1- 1.47 0.319 
+1-0.166 0.042.5 

+1-1.47 0.319 
+1-0.0146 0.00937 
+1-0.0423 0.0165 

Method-Description 

HASL300 

RL CaliS 

0.110 pCi/g 
0.173 pCi/g 
0.168 pCi/g 

O.lml pCllg 
0.0316 pCi/g 

0.302 pOle 
0.03.5'7 pCilg 
0.0847 pOls 
0.0474 pCiJg 
0.0574 pCilg 
0.302 pCi/g 

0.0.5'16 pCilg 
0.110 pCi/g 

0.0315 pCilg 
0.234 pCi/g 
0.170 pO/g 

0.0466 pCi/g 
1.28 pCi/g 

0.178 pCilg 
1.23 pCilg 

0.0215 pCi/g 
0.0.5'68 pOig 

Page l of3 

DF A.Dalyst Date Time Batch M 

1.0 ElB 12/11/98 1236 137659 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
l.O 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

!IIIIIIIIIIIMIIDIIID _ ..... - ...... 
12~ 



Contaa: 
Project Desc:riplion: 

cc: S1'.1..S00396 

Sandia National Labontorics 
IS lS Eubaak SE 
POBox5800 
Albuquetque. New Mctic:o 871:23 
Mr. DeNs Salm.i..'dS-1042 
RJ'P #AJ2.480A 

Report Date: January OS, I 999 

SamploiD 
LablP 
Matrix 

: 043724-001 TJAOU-228-GR-163-5 
: 981:2299-02 

Radiological 
GammtJ PHA • 22 items 
AaiAium-228 
Amcriciwn-241 
Cerinm-144 
Ccsium-134 
Cesium-137 
Cllromium-51 
Cobalt-60 
Iron-59 
Lc3d·212 
Lc3d-214 
Por.assium-40 
R2dium-226 
Radium-::21! 
Rutbcmum-103 
Rulbcnium-106 
Thorium-231 
Thorium-232 
Thorium-234 
Uranium-235 
Urmium.-238 
Ytttium-88 
Zirconium-95 

M-Method 

Ml 

Due Collected 
Due Recc:ivcd 
Priority 
Collcclor 

Qualifier 

u 
u 
u 

u 
u 

u 
u 
u 

t; 

u 

R.csult 

1.37 
-0.00295 

-0.133 
..Q.00710 

0.0215 
. 0.181 
0.00234 
0.00547 

1.22 
1.07 
!8.2 
1.03 
1..31 

..().0114 
-0.150 

0.00 
1.20 
8.04 

0.416 
8.04 

-0.0Qj23 
0.0139 

:son. 
: t210IJ9& 
: 12108198 
: Row:iDc 
: Olcnt 

DL 

-+1- 0.263 0.0447 
+1-0.0388 0.0159 

-+1- 0.104 O.QSZ7 
+1-0.0197 0.0117 
+1-0.0438 0.0102 
.... 0.189 0.102 

+1- 0.0236 0.0109 
-+1-0.0532 0.0247 

-+1- 0.16 0.0176 
+1- 0.154 0.0205 

-+1- 1.94 0.142 
-+1- 0.17 0.0262 

+1-0.263 0.0447 
-+1- 0.0212 0.0122 
+1- 0.173 0.0955 
+/-0.149 0.0474 
-+1- 0.157 0.0173 
+1-1.69 0.198 

+1- 0.198 0.0478 
-+1- !.69 0.198 

+1-0.0193 0.0114 
+1- 0.0416 0.0203 

Method-Description 

HASL300 

RL Uaits 

0.125 pCi/g 
0.0616 pCilg 
0.179 pCilg 

0.0303 pCils 
0.0372 pCi4 

D.339 pCilg 
0.0433 pCilg 
0.0932 pCilg 
O.OS03 pCilg 
0.0621 pCilg 

0.323 pCilg 
0.0610 pCilg 

0.125 pCilg 

0.03i7 pCi/g 
0.2!12 pCilg 
0.163 pCilg 

0.0495 pCIIg 
0.566 pCils 
0.222 pCilg 
0.566 pCils 

0.0344 pCilg 
0.0757 pCilg 

Page 1 of3 

DF Aslalyst Date TUIII!: Batch M 

1.0 EJB 12117198 1236 137659 I 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

IIIWIIIIIIIWilmll 
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Client: 

Cotttace 
Project Desaipliou: 

~: SNl.S00396 

Sandia Nalional Labor:alories 
1515 Eubank SE 
POBoxSSOO 
Albuquerque. New Mc>cico 81123 
Mr. Doll& Saliiii.ldS-1 042 
1U'P #AJ2480A 

Report Dare: JaniW)' 05,1999 

SampleiD 
LabiD 
Malrix 

; 04372S-001 TJAOU·223-GR·l64-S 
:981~ 

Panmctu 

ltadiolo:ical 
Gamma PHA - 22 il~ms 
Ac:tinium-228 
Alnaicium-241 
Ceriu:n-144 
Cesium-134 
Cesium-137 
Chromium-51 
Cobalt-60 
bon-59 
L:ad-212 
L:ad-214 
PotaSSiam-40 
R:ldi.nm-226 
Radium-228 
Rulhemum-103 
Rutl>enium-106 
Thorium-231 
Thorium-232 
Thorium-234 
Uranium-235 
Ur.mil.:m-138 
Yttrium-88 
Zirconium-95 

M =M.ethocl 

Ml 

D11e Collecled 
Dare Received 
Priority 

Collce10r 

Qualifier 

u 
u 
u 

u 
u 

u 
u 
u 

u 
u 

R.esalt 

1.05 
0.0206 

-D.062S 
0.00387 

0.0106 
• 0.129 
-0.00823 
0.00684 

1.05 
0.981 
20.9 

o.m 
l.O.S 

-0.00432 
-0.0877 

0.00 
1.04 
1.~9 

0.141 
1.49 

-0.00385 
0.00 

:son.. 
: 12101198 
: 12108198 
:RouliDe 
:Oicnt 

DL 

+1- 0.223 0.0344 
+1-0.0491 0.0209 
+1- 0.0964 0.0490 
-+1· O.Ot73 0.00911 
-+1- 0.0169 0.()0']89 

.W- 0.193 0.0864 
..... 0.0357 0.00838 
+1- 0.0423 0.0190 

+1-0.124 0.0154 
+1- 0.129 o.om 

+1- 2.2 0.109 
-w'-0.1::2 0.0205 
.W- 0.223 0.0344 

.w. O.ot66 0.00968 
+1- 0.135 O.D7-'l 
+1- 0.136 0.0408 
+1-0.122 0.0151 

'1-l-l.OS 0.246 
+f. 0.155 0.0441 
+1- I.OS 0.246 

+f. O.OISI 0.0084S 
+1-0.0448 0.0157 

l1ethod-Daa'iptioo 

HASL300 

RL Uaits 

0.0977 pCi/g 
0.0828 pCi/g 

0.164 pCilg 
tl.0267 pCilg 
o.Ol48 pOl& 

0.217 pCilg 
0.0308 pCils 
0.0744 pCilg 
0.1)422 pCilg 
0.0497 pCilg 

0.271 pCll& 
0.0501 pCilg 
o.osm pCi/g 
0.0294 pCilg 

0.229 pCilg 
0.167 pC'lig 

0.0416 pCl/& 
0.715 pCVr 
0.171 pCi/g 
O.i!S pCi/g 

0.0263 pCilg 
0.0534 pe;;g 

Page 1 of3 

OF A.oalyst Date Time Batch M 

1.0 E1B 12117198 1237 137659 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
\.0 
1.0 
1.0 
1.0 
1.0 
l.O 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

llllllmBIIIIIDMII~D 
"9812299-04• 
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Oiem: S:uulia Nlliaaal. Laborararies 
1515 Eubaolc SE 
POBaxSBOO 

Olntaa: 
Albuquerque. New Mexico 87123 
Mr. Doug Salmi.MS-1042 

Project Description: RFP -A12480A 

=~1...S00396 Report Dm: January OS. 1~9 

SampleiD 
LabiD 
Malrix 

: 04~1 TIAOU-228-GR-165-S 
: 9812299-0S 

Radloio:icai 
Gllnrml: PHA • 22 ikms 
AainiiiiD-228 
Amcricium-241 
Ccrimn-144 
Cesium-134 
CesiiiD)o 137 
Chromium-51 
Olbalt-60 
Irao.-S9 
L:ad-212 
l.Qd-214 
Po'CISS:iam-40 
Rodium-226 
Radium-2.."8 
Rutbenium-1 03 
Rutl>enium-1 06 
Tbmium-231 
Thorium-232 
Thorium-234 
Uranium-235 
Uranium.-231 
Ytu::ium-88 
Zirconium-95 

M=l-lathod 

M1 

Date Collected 
D31C Received 
Priori&y 
CoUeaor 

Resalt 

o.939 
u 0.01:31 

0.:313 
.O.OOSZ7 
. 0.0412 

u 0.0432 
0.0275 

u 0.0311 
1.01 

0.932 
18.6 

0.967 
0.939 

u ..0.00638 
0.161 
0.211 
0.9!lS 
4.23 

0.450 
4.23 

0.0268 
u 0.0199 

: son. 
: 1'2101198 
: 12/081!18 
:Routine 
: Oient 

DL 

+1-0.41 0.0597 
+1- 0.156 0.0321 
+1- 0.246 0.0715 

+1-0.0367 0.0156 
+1-0.0459 0.0136 

+1-0.382 0.135 
+1- 0.04011 0.014S 
+1-0.0917 0.0328 

+1- 0.152 0.0230 
+1- 0.192 0.0272 

+1-2.33 0.189 
+1- 0.214 0.0351 
+1-0.41 0.0597 

+1-0.0408 0.0163 
+1-0.308 0.128 
+1-0.202 0.0622 

+1- O.iS 0.0216 
+1- 2.76 Q.377 
+1-o.JB 0.0641 
+1-2.76 D.:377 

+1-0.0372 0.0153 
+1-0.0105 0.0272 

Method-Desaiptiou 

HASL300 

RL Ullits 

0.227 pCi/g 
D.2S7 paJg 
O.JE>O pCilg 

0.0557 pCi/g 
O.Q703 pCilg 

0.666 pCilg 
0.0784 pCUg 

0.171 pCilg 
0.0990 pCilg 

0.134 pCilg 
0.722 pCi/g 
0.110 pCi/g 
0.227 pCi/Jl 

0.0730 pCi/g 
0.571 pCilg 
0.325 pCi/g 

0.0975 pCi/g 
2.16 pCi/g 

0.:391 pCi/g 
2.16 pCi/g 

0.0704 pCi/g 
0.128 pCi/g 

P:lge 1 of3 

DF Analyst. Date T"sme :Bab:h M 

1.0 Em 12117198 1238 1:37659 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

IIIIIIIIIIIIUIIh 
"9812299-QS• 
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Clieat: Smdia Nalional l...:!boralories 
l:S !.S Eubaak SE 
POBox5800 
Albuquc:njlle, New Mexico 87123 

Contact: Mr. Doug Salmi.MS-1042 

Project Desaiplion: Rl'P iiA12480A 

= SNLS00396 RcponDate: January 05, 1999 'P:lge 1 on 

SamplelD : 043727-001 nAOU-228-GR-166-S 

LabJD : 9812299-07 
Malrix :son. 
Daac Collected : 12101198 
D:w: RccQ\'Cd : 12108198 
Priority : Rour:iDe 
Colleaor :Cliom: 

PRl'IIDieta" Qaalifier Result DL RL llDits DF AIWJSt Date nme Batch M 

R.<ldio~QJ 

Alpha Spet:lTOSCtJpy Uranium • 6 ium.r 

Accur..cy, U.r:llliwn-233n34 0.149 pCUg LDl\.1 12121/98 2104 138241 I 
AC<:W:~Cy, Ura.nium-235 0.0335 pCilg - Accur..cy, UT31lium-238 0.143 pCi/g 
Ur.utium-233r'..34 0.911 +1- 0.149 0.0128 0.0123 pCUg 1.0 
tiramwa-n.s 0.0658 +1- 0.033:5 0.00 0.0123 pCilg 1.0 
Ur.uUum-23 8 0.848 -+1-0.143 0.00992 0.0403 pC"i/g 1.0 
Gamrrra PHA - 22 irt:m.s 
Actmium-llll 0.820 -+1-0.183 0.0440 0.121 pCUg 1.0 EJB 12117198 171.5 137659 2 
Americ:ium-241 0.0351 +1- 0.0793 0.0283 0.139 pCilg l.O 
Ccriwn-144 u -{).0638 +1- 0.0953 0.0547 0.170 pCi/g 1.0 
Cc:sium-134 u 0.00183 +1- 0.0186 0.0115 0.0301 pCi/g 1.0 
Cesium-137 u -{).00383 +1- 0.0199 0.00999 0.035.5 pCi/g 1.0 
Cliromium-51 u 0.0659 -+1-0.194 0.104 0.347 pCilg 1.0 
Cob!l.it-60 u -0.0174 +1- 0.0224 0.0109 0.0380 pCilg 1.0 
lron-59 u 0.01.55 +1- 0.0602 0.0"..45 0.106 pCilg 1.0 
L=:!-212 0.!117 -+1-0.103 0.017!1 0.050! pC"I/g l.O 
L=i-214 0.737 +1- 0.117 0.0201 0.0631 pCi/g 1.0 
Pot:Wium-40 23.5 +1- 2.58 0.142 0.28:5 pCi/g 1.0 
Raerem-226 0.672 +1- 0.12 0.0258 0.0640 pCi/g 1.0 
R.Wum-228 0.820 ..... 0.183 0.0440 o.m pCilg 1.0 
Ru&.enium-103 u 0.000213 +1- 0.0206 0.0121 0.0380 pCilg L.O 
Rutl:eDium-l 06 u ..(].0697 -+1- 0.157 0.0942 om pCi/g 1.0 
Thcrium-231 u 0.00 +1- 0.193 0.0481 0.183 pCilg 1.0 
Thorium-232 0.804 +1-0.102 0.0176 0.0500 pCi/g l.O 
Tborium-234 0.924 +1-0.985 0.321 1.03 pCi/g 1.0 
Uranium-2.35 0.132 -+1-0.J04 0.0528 0.193 pCi/g 1.0 
Uranium-23S 0.924 ~-0.985 0.3'21 1.03 pCilg 1.0 

{ ,--.. IIIIWIIII 1111111111111~1~ \· 

*9812299-07• 
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CoDIIICt 
Project Description: 

c:c: SNLS00396 

Smdia Nuional I...abontories 
ISIS Eub&m: SP. 
ro Box. saoo 
Albuquo::quc. New Mc:x.ico 87123 
!>!r. Douc Salmi.MS-1042 
RFP IIAJ2480A 

Repon Date: Jauuary OS. 1999 

s-amp~em : 043'727..001 TlAOU-:us.Glt-166-S 

M .. ~fetbod 

Ml 
M::: 

Qaalllier 

u 
u 

Result DL 

0.00370 ..;. 0.0171 0.0113 
0.02011 0.00915 ...,_ 0.0372 

Method-Description 

EPIA..OUB 
HASL300 

RL Uuits 

0.0340 pCl/J 
0.0682 pCilg 

GEL Labor:atory Certifieatioas EPI Laboratory Cenificatiou 

AL-41040 AZ-AZOSI4 AL-41050 
CA- 2089 CT- PH-0169 CA • l·102Y.WS6 
DE- SCOl2 Fl.· E87lS6/87294 l'L. E87472187458 
ME-SC0!2 MS- 10120 ~-I!S02 

NC • ::!33 NY -IISOI SC- IOSB2 
RJ- 135 sc- 10110 lJT -E-227 

Page 2of3 

DF ADIIlyst Date Tame Batch M 

1.0 
1.0 ElB 12117198 1715 1.37659 2 

AZ-AZOS14 
CT-PH-0175 
MS-29417 
RI- 138 
TN -02934 
VA-00111 

126: 



Oi""t: Sondia National Labomories 
!SJ.S Eubank SE 

Con~ae~: 

POBox saoo 
Albuquc:rquc. New MWco 87123 
Mr. Doug Salmi.MS.l042 

Project De$criplion: RFP IAI2480A 

cc: SNLS00396 Report Date: January CIS, 1999 

SampleiD 
LabiD 

: 043728-001 UAOU-228-GR-167-5 
: 9812299-10 

Ractiologial 
Gamma PHA - 22 iJems 
Al:tinium-228 
Americium· Z41 

Cerium-144 
CcsiUUl.-134 
C<:sinm-137 
Ouomium-51 
Cobalt-60 
Iron-59 
L=l-212 
l..ead-214 

Pot:ISSium-40 

!Udium-2:::6 
R.adium-223 
Rumcaium-103 
Rutbenicm-1 06 

Thorium-231 

Thorium-232 
Thorium-234 

Uramum-::35 
Uramum-23 B 
Ytt::ium-l!S 
Zirconium-95 

M=~etbod 

Ml 

Maim 
O.CoUCCIM 
Date .Reczivcd 
Priority 

Colleaor 

Quallller 

u 
u 

u 
u 

u 
u 
u 

u 
u 

Result 

1.06 
-0.065!5 
-0.112 

0.0159 
0.0128 
1>.142 

0.000688 

-0.039!5 
1.04 

0.879 

20.4 
0.951 

1.06 
0.00589 
0.0352 

0.00 
1.02 

!.35 
0.152 

1.35 

-0.0120 
-0.00641 

:SOIL 
: 12101198 
: 1210&198 
:Romine 
:Client 

DL 

+1-0.215 0.0391 
+1-0.0867 0.0249 

+1-0.112 0.0497 

oil- 0.0204 0.0102 
+1- 0.0207 0.008S'1 

+1-0.184 0.0937 
oil- 0.0216 0.00969 

+1- 0.052 0.0218 
+1- 0.135 0.0162 

+1- 0.14 0.0186 
+1- 2.49 0.1:.\6 
-+1- 0.15 0.0229 

+1- 0.235 0.0391 
+1-0.112.05 0.0108 
+1- 0.163 0.0836 
+1- 0.197 0.043.5 
+1- 0.133 0.0160 
+/- 1.24 0.28:2 
+/- 0.!7 0.0449 
+1- 1.:24 0.282 

oil- 0.0192 0.00994 
+1- 0.0365 0.0178 

Method-Description 

HASL 300 

IlL UDits 

0.120 pO/g 
0.14{1 pCilg 
0.190 pO/g 

0.0330 pO/g 
0.0373 pCilg 

D.347 pCi/g 
0.0383 pCilg 
0.0865 pCilg 
0.0520 pCilg 
0.(1687 pCi/g 
0.305 pCilg 

0.0648 pCi!g 
0.120 pCi/g 

0.0371 pCilc 
0.291 pCilg 
0.201 pCi!g 

0.0512 pCilg 
1.15 pQ/g 

0.207 pCilg 
us pCilg 

0.0325 pQ/g 
O.li6S9 pCi/g 

Page 1 of3 

DF AIWyst Date Time Bard! M 

1.0 ElD 12117198 1715 137659 I 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

1.0 
1.0 
l.O 
1.0 
1.0 

1.0 

1.0 
1.0 

1.0 
1.0 

1.0 

1.0 

IIIIIIDlflllllll~ 
•9llll29Q.I o-
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Clime Sandia Naticroal ubor.staries 
ISIS Eubank SE 

Contacr: 

PO Box 5800 
.Albuquerque.NewMW.:o 87123 
Mr. Doug Saimi,MS-1042 

Project Dcscriptioo: RFP IIAJ2480A 

=SNLS00396 Report Dille: Iazruary OS, 1999 

SampleiD 
LabiD 
Maaix 

:043729-001 T.JAOU-228-GR-168-S 
: 9812:299-12 

Rsdiolocical 
Gttmm4 PHA -22 items 
Actinium-228 
AmcriCum-241 
Cerium-144 
Ccsium-134 
CWum-tn 
Chromium-51 

Cobalt-00 
Iron-59 
Le:ld-212 

Le:ld-214 

Potassium-40 
Radium-225 

Radiac-:US 
Ruthenium-! 03 

Rulbeni.um- I 06 
Thof.mn-2:31 
Thllrium-2:32 
Than Dill-234 
Uramw:.-23 S 
L".I3Diac-2:38 
Yttriur.>-SB 
Zin:aaium-95 

M = Method 

Ml 

Dale CoDccted 
Dare Received 
Priarity 
Coll=cr 

u 
u 
u 

u 
u 
u 

u 
u 
u 

u 
u 

Result 

0.917 
0.0169 

..0.0382 
-'1.00174 
• 0.0185 
-0.0781 

-'!.00783 
-0.0325 

1.07 
1.()6 

22.7 
0.816 
0.917 

-0.0142 
o.om 

0.00 
LOS 
LTI 

0.0579 
1.17 

..0.00609 
-'1.0114 

:SOU.. 

: 12101198 
:12108198 
:Routine 
:Client 

DL 

+1-0.2.35 0.0437 
+1-0.0892 0.0275 

+1- 0.103 0.0551 
+1- 0.0191 0.0113 
+1-0.0224 0.00984 

+1- 0.212 0.104 
+1-0.0241 0.0109 
+1-0.054 0.0245 
+1- 0.137 0.0180 
...,_ 0.162 0.0206 

-+!- 2.8 0.142 
+1- 0.128 0.0254 
+1- 0.235 0.0437 
...,_ 0.021 0.0119 
+1-0.176 0.0928 
+1- 0.235 0.0483 
...,_ 0.135 0.0177 

+1- 1.22 0.310 
+J- 0.15 0.0497 
+1- 1.22 0.310 

+1-0.0201 0.0112 
+1-0.0402 0.0198 

M~thod-Descriptioa 

HASL300 

ltL Uails 

0.137 pCl/g 
0.143 pCil& 
0.186 pCifg 

0.0298 pCilg 
0.03S8 pOig 

Q.361 pCi/g 
0.042:2 pCi/g 
0.0933 pO!g 
0.0546 palg 
0.0587 pCi/g 

0.406 pCifg 
0.0635 pCif& 
0.137 pCilg 

0.0365 pCilg 
D.321 pCif& 
0.212 pCIIg 

0.0537 pCilg 
1.16 pCifg 

0.205 pCl/& 
1.16 pCilg 

0.0350 pCIIg 

0.0695 pO/g 

Page 1 af3 

DF Aaalyst Date 'I"lDIIC Bateh M 

l.O E1B 12/17.98 1716 137659 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
l.O 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

IIIIIIIIIIIIDIIIU~ 
*QRI7.2W-17.* 
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CJi=c S3Ddia National Ubar:ttorio:s 

1515 &bmlc SE 
P0Box5800 

Conlaet 
Albuquerque, New MCltico 87123 
Mr. Poug Sainli,M5-104:Z 

Project DC5criplioa: RFP IIAJ1A80A 

= s:NLS00396 Report Date: J311lW'Y 05, 1999 

Samplcm 
UbiD 
Malril: 

: 043n~1 TIAOU-m.Gli.-169-S 
: !1812299-13 

Radiolocical 
Ganvrul PHA - 22 iums 
AcliDium-228 
Amcriciwn-241 
Cctiutn-144 
Cczium-134 
Caium-137 
Chroulium-51 
Cab:llt-60 

I.ron-59 
Lcad-212 
Lead-214 
Paew:inm-40 
!Udiwn-226 
!Udium-228 
Ruthenium·! 03 
Ruthenium·! 06 
Thorium-231 
Thorium-232 
Thorium-234 

Ur:ulium-235 

Ur.mium-238 
Yarinm-88 
~um-95 

M:)lethad 

M1 

D:ue Collected 
Date Received 

Priority 
Coneaor 

u 
u 
u 

tJ 
u 
u 

u 
u 

u 

Resalt 

0.952 
0.0360 

-0.0267 
0.00291 
0.0295 
0.~5 

0.008:!6 
-0.0419 

0.985 
0.944 
20.H 

0.770 
0.952 

0.00620 
-0.101 

0.161 
0.970 
278 

0.118 
278 

-0.00631 

0.0474 

:son. 
: l:VOl./98 
: 12108198 
: RoaW.c 
:Cient 

DL 

-+1- 0.229 0.0439 
-+1- 0.146 0.0391 
+1- 0.105 0.0567 

+1- 0.0198 0.0114 
-+1-0.0297 O.OC989 

.W-0.203 0.10.5 
+1- 0.0212 0.0110 
.W-0.0523 0.0246 

+1- O.IZ7 0.01&2 
.W- 0.147 0.0208 

-+1- 278 0.143 
+1- 0.121 0.0256 
+1- 0.229 0.0439 

+1- 0.0209 0.01:0 
+1- 0.153 0.0931 
+1- 0.16& 0.0488 
+I· 0.125 0.0179 

.W-!.77 0.422 
+1- 0.235 0.0508 

+1- 1.77 a.4n 
-+1- 0.02!6 O.O!l2 
+1- 0.0501 0.0!98 

).lethod-Desc:ripdan 

HASLJOO 

RL Uaits 

0.131 pCllg 
O.l39 pCllg 
0.192 pCllg 

0.0318 pCi/g 

0.0337 pCi/g 
Q.359 pCVg 

0.0404 pCifg 

0.0894 pCilg 
0.0519 pCilg 
0.0600 pCi/g 

0.313 pCilg 
0.0630 pCVg 

0.131 pCVg 
0.0391 pCVg 

0..263 pCifg 

0.192 pCVg 
0.0510 pCVg 

1.74 pCi/g 

!1.206 pCi/g 

1.74 pCl/: 
0.0378 pCl/g 

0.0740 pCilg 

Page 1 of3 

1.0 EJB 12117198 1717 137659 I 
1.0 
1.0 
LO 
1.0 
l.O 
LO 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
J.O 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

lllmmmD~IIIIIIDIDD 
····---· ·-· 
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Cliem: 

Con !aCt 

Project Desaiptiorc 

=SNLSOOJ96 

Sandia ~alional Labcnlllries 
1515 EubaDk SE 
POBox:SBOO 
Albuquerque. New Mwco 87123 
Mr. Doug Salmi.MS-1041 

RFP tA12AIIOA 

Report DaiC: January OS. 1999 

SampleiD 
UbiD 
Maaix 

: 00731.001 T.JAOU-:z:2B.GR-170-S 
: 9812299-15 

Radiolocical 
Gamma PHA • 22 ilems 
Actinium-22& 
Aml!l'icium-241 
Cerium-144 
Ce.Wm-134 
Cesium-137 

Clromiam-S 1 
Cobalt-60 
Iron-59 
l.cad-212 
I..cad-214 
Pt>tasSium-40 
Radium-226 

Ractium-228 

Ruthenium-103 
Rutbenium-1 06 
iborium-231 
iborium-232 
Thoriam-234 
t:ranium-235 
t:r.mium-238 
Ymium-88 
Zi=mum-9S 

M=Method 

M1 

Dare CoDected 
D;ste Received 

Priori I)' 
CoUa:10r 

QoaWler 

u 
u 

u 
u 
u 

u 
u 
u 

u 

R.esa.lt 

Ull 
0.0754 
O.ll22!1 
~-0144 

. 0.144 
0.103 

~.OOQS31 

~.0189 

0.934 
0.936 

18.3 
0.794 

1.01 
~.0074& 

0.0300 
0.00 

0.919 
1.75 

0.0689 

1.15 
0.00889 
0.0367 

:son. 
: 12101.198 
:12108198 
: Rou!ine 
: Clieat 

DL 

+1-0.2.22 0.0443 
+1-0.0739 O.Ol77 
+1-0.0964 0.0434 
+1-0.0193 0.0108 
+l-o.o45l O.OIQS 

+1- 0.205 0.106 
+1- 0.0218 0.0117 
+1-0.056 0.0229 
+I· 0.113 0.0166 

+1- 0.14 0.0198 
+1- 2.QS 0.0993 

+1- 0.141 0.0230 
+1-0.m 0.0443 

+1- 0.0199 O.Olt2 
+1- 0.161 0.0933 
+I· 0.167 0.0485 
+1- 0.111 0.0163 

+1- 1.48 0.336 
+1- 0.104 0.0521 
+1.48 0.336 

+1- 0.018 0.0139 
+1- 0.0603 0.0185 

Method·Descriplioa 

HASL300 

1U. UDits 

0.113 pC/g 
0.133 pCilg 
0.179 pCilg 

0.02!6 pCi/g 
0.0398 pCilg 

0.369 pCilg 
0.0400 pCi/g 
0.0948 pCilg 
0.0493 pCilg 
0.0647 pCilg 

0.332 pCi/g 
0.0602 pCi/g 

0.113 pCilg 
0.0358 pCilg 

0.297 pCilg 
0.194 pCi/g 

0.0485 pCi/g 

1.09 pCl/g 
0.193 pCl/g 

1.09 pO/g 
0.0369 pOiz 
0.0688 pCi/g 

Page 1 of3 

DF ADabsl Date Time Balch M 

1.0 ElB 1211 8.198 0828 137660 I 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

llllllmtllllllll 
•QJI:l'l?QQ .. 1'\• 
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Oialt: Saadia Nllliooal Labora.toric.s 
ISIS Eubank SE 
POBoxS&OO 
Albuquerque. New Mexia> 87123 

Coaact: Mr. Doug Salmi,MS-1042 
Project Description: RFP !IAJ2480A 

cc: SNLS00396 RepottDau: January OS, 1999 Pag<: 1 of3 

SampleJO : 043732-001 TJAOU-2:!SA-GR-l7l·S 

LabiD : 98t2299-16 
Mmix :son. 
Dale Collected : 12101198 
DaleR=:o:ived ; 12108198 

Priority :'Rouline 
Coll.c:aor :Client 

Parameter Qgallfier .Rem.lt DL RL Uaiu DF Alullyst Date 'nme Batdl M 

Racliolopc:al 

Alpha Sptr:rroscnpy Urani""' • 6 iwn.s 
AcCUiacy, Uraail:m-2331234 0.187 pCllg LDM 12121198 21~ 138241 1 - ACCIII3C)'. UAninm-235 0.0375 pCilg 
Ac=cy, UAninm-238 0.297 pCilg 
Ur.mium-2331234 l.l7 -+1- 0.187 0.0178 0.0467 -pCilg 1.0 
Uranium- 235 . 0.0714 +1-0.0375 0.00 0.0143 pCilg 1.0 
Ur.miuJn.238 2.25 +1- 0.297 0.00663 0.0330 pCllg 1.0 
Gamma PHA • 22 ilutU 
Acti!lium-228 o.m +1-0.217 0.0477 0.141 pCilg 1.0 E1B 12/18198 0828 137660 2 
Americium-241 0.0502 +1-0.086 0.0289 0.140 pCilg 1.0 
Cerium-144 u .{).0936 +1- 0.103 0.0517 0.179 pCilg 1.0 
Cesium-134 u 0.00530 +1- 0.0221 0.0116 0.0349 pCilg 1.0 
Ccsium-137 0.0555 +1-0.0309 0.0113 0.()362 pCilg 1.0 
Quumium-51 0.1.53 +1- 0.104 0.113 0.366 pCilg 1.0 
Cobalt-60 u 0.00277 +1- 0.0215 0.0126 0.(}.;09 pCilg l.O 
Iron-59 u ..{).00562 +1- 0.0519 0.0247 0.0925 pCl/g 1.0 
l.ead-212 0.905 +1- 0.115 0.0177 0.0.501 pCl/g l.O 
l.c::ld-214 0.911 +1- 0.148 0.0211 0.0637 pCl/g 1.0 
Potassium-10 20.5 -+1- 2.38 0.107 0.375 pCl/g 1.0 
Radium-226 0.720 +1- 0.!38 0.0246 0.0679 pCilg 1.0 
Radium-228 0.872 +1- 0.117 0.0477 0.141 pCilg 1.0 
Rutheniu:n-103 u -0.0139 +1- 0.0"-25 O.Ol19 0.0387 pCilg 1.0 
Rulbeaiam-106 u 0.0691 +1- 0.182 0.0999 0.330 pCilg l.O 
Thorium-231 u 0.00 +1- 0.176 0.0518 0.200 pCllg 1.0 
Thorium-232 0.890 +1-0.113 0.0174 0.0492 pCl/g 1.0 
Thorium-234 2.83 +1- 1.36 0.350 1.06 pCilg 1.0 
Ur:mium-235 0.163 +I- 0.!9 0.0558 0.203 pCilg 1.0 
Uranium-238 2.83 -+1- 1.36 0.350 1.06 pCilg 1.0 

.- II 
-·-..,_~ .,. .. 
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Contact: 
Project Desaipoon: 

cc: S:-ILS00396 

Saadia Nanoaal Laboratctics 
IS IS :EubaDk SE 
p0BoxS800 
Albwp::rqvc. New Mczico 87123 
Mr. Doug Salmi.MS-1042 
R.f'P JIAJ2430A 

:Report Date: January OS, 1999 

SampJcm :043732-001 TJAOU-228A-OR-17l·S 

Yllrium-88 
ZirconiWJ>.95 

M=M~thod 

Ml 
M2 

u 
u 

0.00171 .t- O.Ol89 
0.00 .,._ 0.0861 

DL 

0.0149 
0.0199 

EPl A~llB 
HASL300 

RL UDits 

0.0367 pCl/g 
0.0711 pCl/g 

GEL Laho,.,.tory CertificatiODS EPll.aboratory Certi&alious 

AL --41040 AZ·AZ0514 AL-41050 
CA· 2089 CT-PH~l69 CA- I-102312056 
DE- SCll:! a- ES71.561872'J4 a. E8747218745B 
:ME- SC012 MS -10120 ;-,-y. 11502 
NC-:33 NY -llSOI SC-10582 
Rl- 135 SC-10120 uT- E-227 

4QR1'?")QQ ... 11\• 

Page lof3 

1.0 
1.0 Em 1211&98 0828 137660 2 

AZ-AZOS14 
cr-PH-0175 
MS-29417 
Rl-138 
Dr -02934 
VA-00111 

129< 



cc: SNLS00396 

Client Sllldia Nlltional Laboruorics 

l.Sl.S Eubank SE 
POBox.SBOO 
Albuqac:rquc.New Mc:xico 87123 

Mr. Doug Salmi.MS.I 042 
RPP #A12480A 

Rcpott Date: Jamwy OS, 1999 

SampleiD 

LabiD 
Mmix 

:04373~1 T1AOU-228A-GR·171-D 
:9812299-19 

:Radlolocical 

Date Collec:ted. 
Date Rcce\ICd 
Priority 

CoUeaor 

Alpha Sper:traSCD[TY UrrzlliMm • 6 isemz 
N.=at:y. Urm!iwn-2331234 0.192 
Accur.K:y. Urm!ium-235 0.0417 
N.=at:y, Urallium-238 0.290 
U~Z331.ZJ4 1.30 
Ulll!lium-235 O.ll913 
Ur.mium-238 2.28 

Gemma PHA • 22 ilmu 
Actinium-ns 0.947 
Ar=il:ium-241 0.0751 
C:ium-144 u ..0.0602 
Cesium-134 u ..0.0174 
Ccsium-137 0.0296 
Cllromi.~~m-S I u -0.0530 
Cobalt-60 u ..0.()()()446 
Iron-59 u -0.0445 
Lcal!-212 0.992 
Lead-214 0.922 
PoWSMII-40 20.0 
1Udilllll·226 0.731 
Radium-228 0.947 
Rulbalium-1 03 u 0.00386 
Ru!bemwn-106 u 0.0382 
'Thctium-231 u 0.00 
Tbarium-232 0.976 
Tharium-234 3~ 

Uranium-235 0.171 
Ul21lium-238 l.ZS 

:son. 
: 12/0119& 
: 12./0IL98 
: Rolllille 
:Ciem 

DL 

-+1-0.192 0.0142 
-+1- 0.0417 0.00 

+I· 0.:9 0.00834 

->!- 0.248 0.0451 
-+1- 0.0951 O.OZ19 
.w. 0.121 0.0504 
-+~-o.on 0.0110 

-+1- 0.~"'7 0.0107 
+1- 0.246 0.110 
-+1- 0.023 0.0119 

+1- 0.0573 0.0234 
-+1-0.129 0.0173 
+1-0.149 0.0204 

+1- 2.48 0.116 
-+1- 0.144 0.0234 
--+~- 0.248 0.0451 

--+~- 0.0213 0.0114 
-+1-0.183 0.0949 
.W-0.186 0.0504 
-+1- 0.127 0.0170 

-+1- 1.5 0.336 
.W-0.208 0.11544 

.W-1.5 0.336 

RL Uails 

pCilg 

pCilg 
pCilg 

0.0293 pCi/g 

0.0127 pCilg 
o.o362 pCilg 

0.130 pCi/g 
0.1$9 pCilg 
0.206 pCilg 

0.0303 pCi/J 
0.040S pCilg 
0.383 pCilg 

0.0406 pCilg 

0.0944 pC!/g 

O.OS52 pCilg 
0.0645 pCi/g 
0.337 pCilg 

0.0627 pCilg 
0.130 pCi/g 

0.0311 pCilg 
0.322 pCi/g 
0.208 pCilg 

0.():542 pCilg 
1.29 pCilg 

G.236 pOig 
1.29 pOig 

Paac I of3 

OF A.ulJSI Date Tame Batch M 

l.DM t212L'9& 2104 13&241 1 

1.0 
1.0 
1.0 

1.0 EJB 121111198 0829 137660 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

IIIIIIIIIIDIUIIIDII 
--·-.... - ........ 
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a:: SNLS00396 

Yllrium-88 
Zir=>ium-95 

M•McthDd 

Ml 
M2 

Sandia NW..W Laborarorics 
151.5 Eubank SE 
POBoxS800 
~New Mc:Kica 87123 
Mr. Daug Sa!mi.MS.11U2 
RfP IAJ2A.80A 

Report Dare: Jaaawy OS, 1999 

Samplc.ID : 043733-001 TlAOU·ZZIIA-GR-171-D 

t1 
u 

DL 

0.00491 +1- 11.0202 
0.0171 +1- 0.03!U 

0.0139 
0.0118 

EPIMlllB 
HASL300 

0.11390 pCi/J 
0.0'7:33 pC/J 

GEL Laboratory CcrUiic:IIIOIIS EPI Laboratory Cer1ificalia111 

AL ·-1-1040 AZ·AZ0514 AL·410SO 
CA • :!089 cr-PH.Ol69 CA ·l·l023/20S6 
OE-SC012 f'I.- EB71S&rn94 FL- EB7471187458 
1\.U:. scot: MS • 101::!0 1\'Y -11502 
NC • 233 NY -11501 SC-10S82 
RI • 135 sc. 10120 UT-E-127 

Page 2of3 

DF Au!yst Date TIIDIO Batch M 

1.0 
1.0 EJB 1211&-!18 0829 137660 2 

AZ·AZOS14 
CT • Pfi.Ol7S 
MS-29417 
Rl-138 
~-02934 

VA-OOlll 

1"'·= ---



. __ _ 

o:::SNLS00396 

Radlologis:al 

G""""" PHA - 22 iums 
Acanium-22! 
AmericiWD-241 

Cerium-144 
~um-134 

~um-137 

Clwmium-51 
Cobalt-60 
Iron-59 
l...c:>0-212 
LcaQ-214 
PoQSSium-40 
!Udium-226 
Radium-22! 
Rulbemum-1 OJ 
Rul.beniul:l-1 06 
Thorium-231 
Thorium-232 
'l'hcDum-234 
Uranium-235 
Uracium-238 
Yr:rtum-88 
L=nnum-95 

M•Melhod 

Ml 

SIJidja Nllicllllll..lbodtorics 
15 15 Eubank SE 
POB~S800 

Albuquerque. New MC1ico 871:23 
Mr. Doug Salmi..'-15-1042 
RFP#AJ2480A 

Report Dale: JIIIIDG)' OS, 1999 

S~~~~plem 

l.ablD 
).talm 

:043734-001 TIAOU-228A-GR-172-S 
: !1!12299·22 

D:ue Collected 
Date Rec:oil'ed 
Priartty 
CcUector 

u 
u 
u 
u 
u 
ll 
u 

u 
u 
u 

u 
u 

0.904 
..0.0395 
0.0414 

.0.000350 
-!).00664 

0.0210 
-ll.OOS78 

-0.0343 
0.959 
0.892 

21.2 
0.652 
0.904 

0.00403 
-ll.0714 

0.00 

0.943 
0.853 

0.0611 
0.853 

0.00279 
0.0153 

:SOIL 
: 12101198 
:12108198 
: llalniue 
:Clmt 

DL 

+f-0.198 0.0385 
+f-0.0792 0.0236 
+f-0.0948 0.0421! 

+1- 0.018 0.00933 
+1- 0.0181 0.00910 
+f-0.179 0.0931 

+f. ().02.2!1 0.0103 
+1-CI.0459 0.0201 
+f- 0.122 0.0147 
+1- 0.134 0.0173 

+1- 2.6 0.0875 
+1- O.lOS 0.0199 
1-1-0.198 0.0386 

+1- 0.0187 O.D0%6 
+1- 0.156 0.0806 
..... 0.184 0.0421! 

+1- 0.12 0.0144 
+I· I 0.1&3 

+1- 0.101 0.0461 
+I· I 0.1&3 

+I· 0.0153 0.0121 
+1- 0.()3.45 0.0161 

Metbod-Descriplioa 

HASLJOO 

0.113 pCiiJ 
0.126 pCilg 
0.180 pCi/J 

0.0286 pCi/J 
0.0319 pCi/J 

0.320 pCi/g 
0.0348 pCi/J 
0.078!1 pCilg 
0.0476 pCllg 
0.0574 pCi/J 
0.329 pCllg 

0.0582 pCilg 
-o.m pCilg 
O.D3Sl pCilg 

0.!15 pCi/g 
0.187 pCilg 

0.046& pCilg 
1,04 pCilc 

0.191 pCi/J 
1.04 pCilg 

0.0296 pCilc 
0.0637 pCilg 

P:l&e 1 cO 

1.0 EJB 1211&198 0830 137660 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
l.O 
l.O 
l.O 
1.0 
1.0 
1.0 
1.0 
1.0 



=SNLS00396 

Radiolocical 
Gcrmm.. PHA • 22 ium.r 
Actizlium-228 
Americium-:41 
Cerium-144 
Cesium-134 
Cesium-137 
Chromium-51 
Cobalt-60 
lrua-S9 
I..::ad-212 
L=.d-214 
Pota.ssiuJD.aQ 
Radium-226 
Radium-228 
Rwhccium-103 
Rwhclli~:m-106 

Thonwn-231 
Thoriwn-232 
Thorium-234 

U=ium-235 
Urmium-238 
Y!Uium-88 
Zircollium-95 

M·Method 

M1 

Sandia Nllional Laboramrics 
1515 Eubmk SE 
POI!Gx!1800 
Albuquaq~~e. New Mexico 87123 
Mr. Doug Sa!mi.MS-1042 
RFPl.IAJ2480A 

SaapleiD 
LablD 
Mmix 

: 043735-001 T1AOt1-228A-CiR-173-S 
: 9812299-23 

Dare Collccted 
Dare IteceiYed 
Prlo:iry 
Colla:zor 

u 
u 
u 

u 

u 
u 
u 

u 

:Resalt 

1.01 
-0.00959 

0.0237 
0.00248 
• 0.0315 
-0.0797 
0.0146 
O.Mll 

1.00 
0.949 
20.$ 

0.835 
1.01 

0.0111 
0.0223 

0.00 
0384 

1.47 
0.105 

1.47 
0.0161 

-0.000139 

:son. 
: 12101.198 
:12108198 
:Routiae 
:Cicm 

DL 

+1- Q.217 0.()441 
+1-0.0282 0.01.53 
+1-0.103 0.0463 

+1-0.0235 O.OJ(l8 
+1-0.02S4 0.0105 
+1-D.206 0.104 

+1·0.0274 0.0115 
+I· 0.101 o.om 
+1- 0.143 0.0162 
+1- 0.1S6 0.0194 

+1- 2.17 0.112 
+1-0.1.53 0.0229 
+/. 0.217 0.0441 

+1- 0.0314 0.0111 
+1·0.182 0.0931 
+1- 0.165 0.0474 

+1-0.14 0.0159 
+1-0.698 0.202 
+1-0.11 0.0503 

+1-0.698 Q.202 
+1·0.00905 0.0138 

+1- 0.0493 0.0185 

Mdhod-DescripdDZl 

HASL300 

RL Ullits 

0.1:!9 pCi/g 
0.0515 pCilr; 
0.184 pCilg 

0.0360 pCilr; 
0.0380 pCilg 

D.366 pCilg 
0.0445 pCilg 

0.100 pO/J 
o.osos pCi/& 
0.0638 pQ/g 

0-269 pQ/g 
0.0706 pCl/r; 
0.129 pCllg 

0.0441 pO/g 

D.320 pO/g 
0.191 pCil& 

0.0496 pQ/& 
0.$11 pCilg 

0.196 pCilg 
0..511 pCllg 

0.0337 pCilg 

0.0780 pCilg 

Page I of3 

1.0 ElB 12/18198 0830 137660 I 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

IIIIIIIIIDUIIIIDIIt . 
..,._ ... ~ ,......,. 
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cc: S'NLS00396 

Radio10Jic:ol 
Gamma PHA - 22 ilmu 
Ac:tiDium-228 
Amaicium-241 
Ccrium-144 
C:sium-1:34 
Cesium-137 
Cbromillll:l-5 1 
Cobalt-60 
Inm-59 
Lt:ad-212 
l.ead-214 
POI3.SSillm-40 
Radium-2.26 
Radiwn-ll!! 
Rutbellium-1 03 
R.ut!:enium-1 06 
Tborium-231 
Tborium-232 
Tborium-234 
Uramum-235 
tJr.mium-238 
Yt!:lum-88 
Zireoni~~m-9.5 

M=Method 

:M1 

Sudia Nalioll&ll..ab<:nlories 
IS !5 E.llbank SE 

POBoxSSOO 
AllNque:qDe, New Me:tico 17123 
Mr. Doat Salmi,MS-1042 
IU'P •AJ2A80A 

Rcpon Da=: laa.uary OS. 1999 

Samp~ID 

LablD 
MaaU. 

:043736-001 TJAOU-228A-GR·l74-S 
: 98122S9-2S 

Dau: Colleczed 
Dau:R-*ved 
Priority 
Colleaor 

u 
u 
u 

u 
u 
u 

u 
u 

u 
u 

Raalt 

1.10 
O.IIOS29 
.{).0146 
.{).0199 
-0.0518 
.0.0192 
0.0113 

-0.0178 
1.02 
1.00 
19.7 

0.881 
1.10 

0.000379 
0.0104 

0.1.52 
1.00 

0.!16 
0.172 
0 . .116 

.{1.00191 
0.00 

:son. 
: 12101198 
: 12108191 
: ROUI:iDc: 
: Cl.iCDt 

DL 

+1-0.245 0.0455 
+1- 0.141 0.0395 
+1-0.105 0.0517 

+1-0.0197 0.0110 
+1-0.028 0.0107 
+1- 0.217 0.111 

+1-0.0235 0.0121 
+1- 0.0543 0.0237 

+1- 0.132 0.0175 
+1-0.155 0.020.5 

+1- 2.63 0.103 
+1-0.13 0.0235 

+1-0.245 0.04!!5 
+1-0.0211 0.0114 

+1- 0.156 0.0952 
+1·0.166 0.0508 
+1- 0.129 0.0172 

-+1-1.79 0.440 
+1-0.168 0.0555 

-+1- 1.79 0.440 
+1- 0.017 0.0141 

+I·O.OS6S 0.01&9 

Method-Descripli011 

HASL300 

0.120 pCil: 
0.247 pCi/g 
O.JB7 pCilg 

0.0:331 pCl/& 
0-0333 pCllg 
o.:rn pCil& 

o.0446 pCilr: 
0.0968 pCili 
0.0560 pCllr 
0.0618 pCilg 
0.336 pCilg 

0.0679 pCl/& 
0.1:!0 pCilg 

0.0388 pCi/& 
0.285 pCilg 
0.192 pCi/g 

0.0551 pClfg 
1.74 pClfg 

0.209 pCi/g 
1.74 pCi/& 

0.0315 pCi/& 
0.07&7 pCl/J 

Pap 1 of3 

DF Azlal7st Date Tlmc Batc:h M 

1.0 EJB 12118/98 0831 137660 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1111111111111mn 
...,.. . ........,.,... ,.,. 
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Oiem: 

Conw:t: 
Project Descriplion: 

cc: SNLS003% 

Sm!ia Nmoaall.abomories 
1515 Eubank SE 
POBax5800 
~New MWco 87123 
Mr. Dou& Salmi.Ms-1042 
RFP tAJ2430A 

S~mplciD 

LabiD 
: 043737..001 TlAOU-:z:z&A-CiR-175-S 
: 9112299-26 

Rawolopo:al 

Gemma PHA • 22 iunu 
Acti.cbml-228 
Amcicium-241 
c:mum-144 
Ce.sium-134 
Cesium-137 
Ou'Omium-51 
Cobalt-60 
Iron-59 
Lea.d-212 
t..:ad-214 
Potassit:m-40 
R.adium-:U6 
Radium-:US 

Ruthemum-1 03 
Ruthecium-1 D6 
Thor:um-231 
Thoriam-232 
Thorium-234 
Uraniwn-23 S 
Ur.mi.um-23& 
Yuriuo-88 
Zitcolliam·95 

M•:Metbod 

M1 

MaaU 
D.reCoD==d 
DeRccciwd 
Priomy 
Collcaor 

u 

u 

u 

v 

u 
u 
u 

u 

0.847 
.ll-0165 

0.113 
-0.()0491 
-o.rms 

-0.00586 
0.0229 

-0.0297 
0.937 
0.913 

24.6 
0.749 
O.Mi 

-0.00783 
0.006S4 

0.00 
0.9:U 

1.04 
0.00512 

1.04 
O.OlSO 
O.Cll7S 

:son. 
: 12101198 
:12101191 
:Routine 
:Client 

DL 

+1-Q.201 0.044.S 
+1-0.0!38 0.0281 
+1-0.167 0.0495 

+1-0.0199 0.0109 
+1-0.0341 0.0106 

+1-D.21 0.108 
-+1- 0.0328 0.0117 
-+1-0.0573 0.0230 

+1- 0.121 0.0170 
+1-0.lS 0.0201 
+1-2.73 0.114 

+I- 0.128 0.0231 
+1-0.202 0.0445 

+1- O.D219 0.0113 
+1- 0.164 0.0937 
+1- 0.16.3 0.0497 
+1-0.119 0.0167 

+1- 1.08 0.336 
+1- 0.108 0.0534 

+1-1.08 D.336 
+1-0.0221 0.0131 
-+1- 0.051!3 0.0186 

:.lethod-Dc.scripliDII 

HASL300 

RL Oaits 

0.137 pCifJ 
0.143 pCi/J 
0.193 pCi/J 

0.0310 pCif& 
0.0318 pCifl 
0.368 pCifl 

Q.Q38S PCill 
O.D949 pCilf: 
0.0547 pCil: 
O.D66S pCils 
0.330 pCilg 

0.()647 pCilg 
0.137 pCil: 

0.0393 pCilg 
0.299 pCi/g 
0.201 pCilg 

0.0538 pCilg 
1.20 pCilg 

0.198 pCila 
1.20 pCila 

0.0411 pCi/g 
0.()698 pCi/a 

P:age I oC3 

DF ADa1,.st Date r- Batch M 

1.0 :EJB 12118198 0832 137660 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1111111111111111 
•• , .,-,oo . .,-.. 
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Oiem: Sandia Nar.ionall..abontories 
IS IS Euba1>lc SE 

Cornact: 

POBox5800 
Albuqt!CII!UC. New M~co 871:23 
Mr. Doug Salmi.MS.l042 

Project Description: RFP #Al2480A 

a:: SNLS00396 Report Due: lamwy OS. 1999 

Samplc:IO 
Lab Til 
Matrix 

: 043737.010 TIAOU·22BA·"Ell 
: 9812299-33 

Jladiolozjcal 
Gamma PHA .. 22 ilewiO 

Actinium·228 
Amo:ricium·241 

CerilJm..\44 
Ce..iam-134 
Ccsinm-13'7 
Chron:ium-5 1 
Cobalr-60 
1ro,.59 
Lead-212 

Lcod-214 
Potassnzm--40 
Rac!ium-Z26 
Rac!ium-Z2S 
Ru:hellium·l 03 
Rutllen!UIIl·l 06 
Tborium-231 
Tborium-232 
Thorium-234 
Uranium-235 
t:r.uJium-238 
Yn:ri<:m·88 
Zir.:onium-9 5 

M "'Method 

Ml 

Daze Co!ler:ted 

Dazekeived 
Priotity 
Coll=r 

Result 

u 
u 
u 
u 
lJ. 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

16.1 
-9A2 

-15.5 
-1.10 

-0.634 
-9.25 
-2.99 
4.21 
0.00 
6.3.S 
62.0 
8.60 
16.1 

-2.65 
-17.0 
-3.10 
0.00 
79.9 

·S.22 
79.9 

0.0516 
-1.59 

:AQUEOUS 
; 12101/98 
; 12/08198 
:Routme 
:Client 

DL RL 

+/ .. 10.1 9.12 20.0 
+1- 13.7 9.71 21.3 
+1- 14.1 11.3 23.1 
-+1- 2.73 2.07 4.61 
+1- 2.86 2.27 4.!9 
+1- 27.5 19.9 45.2 
+I· 2.72 1.59 4.18 
+1-5.68 4.53 11.0 
+1- ·1.58 3.81 8.14 
+1- 8.39 5.68 9.70 
+1- 32.1 32.0 66.1 

+1- 6 4.11 11.0 
..; .. 10.1 9.12 20.0 
+I· 3.2 2.32 5.29 

+1- 26.3 19.3 43.2 
+1- 13.6 10.9 Z2.7 
+1-4.52 3.26 8.04 
+I· liB 136 201 
+1- IS.l 11.5 2S.S 
+{ .. 218 136 115 
+/ .. 2.66 2.13 S.l3 
+I· 4.95 4.17 8.35 

Mdbod·DtscriptiOD 

EP1 A.013 

Page 1 oO 

Ullils DF AIW}st Date 1\me Batch M 

pCiiL 1.0 EJB 12/l.j,/'98 2048 137444 1 
pCiiL 1.0 
pCiiL 1.0 
pCiiL 1.0 
pCiiL 1.0 
pCiiL l.O 
pCiiL 1.0 
pCiiL 1.0 
pCiiL 1.0 
pCiiL 1.0 
pCiiL 1.0 
pCiiL 1.0 
pCiiL 1.0 
pCiiL 1.0 
pCiiL 1.0 
pOll. 1.0 
pCi/L 1.0 
pOlL 1.0 
pCiiL 1.0 
pCiiL 1.0 
pCiiL 1.0 
pCiiL 1.0 

1111111111111111111110 
'"9812299-33• 
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. 
• . 
. 
• . 
• 

SF 200t-COC (t0-117} 

lnter~71 A/lA- ANALYSIS REQUEST AND CHAIN OF CUSTODY Page ' of , 
~~11-1111 ..... Batch . SARIWRNo./ L 

Preu F I for insltVCiions for each ne/d. ARJCOC-j 601190 
1 

Dept. No./Maol Slop: 8133/Ms'1147 1 Date Samplee Shipped :I '-' / 'r f E!!.SNKJ USE Contract No.: f\1• z. 'iB:lA ~ 
ProjecVTaak Manager: JohJI' Copland /LAo, Canle!Miaybm No.: p.·J ~ <iJ. GO 

Case No.: 7225~~ ~ ~ 
Project Name: Site 228A VCM Ao.h Lab Contact: Edle Kent SMO Aulhorizall6n~ ~~"' 'A:• ._., 
Record Center Code.'EJ.A?l:A/~/bAT Lab Dnllnatlon: GEL Bill to: Sand~~Wf t,.,-•torih 

Supplier Servlcn, Dept. 
Logbook Rei. No.: SMO Conlac:VPhone: Doug Salrni/S<lU-3110 P.O. Box 5600 MS 0154 
Service Order No.: ~E0890 Send Re 1011 to SMO: 5o~o Je...s! .. 

Location Tech Area NA ~ i Reference LOVJavallable at SMQ} 
Buildlna NA Room NA ii I Container J! ! f! 

LAIIJ! 
en a. 

Sample No.- ER Sample ID Of II: OaterTime Prner- e Ult .. u 
Fraction Sample Location Detail w 

Collected 
IJ 

Type Volume vattve en ~ en Parameter & Method Requeated s..., 
• 

043738-001 T JAOU-2UA-GR-171-S 0 22IIA I l:lrl:>llll /,.,.. !:o s G ~~I •c G SA O.nma Spec:, lao U 

043738-002 T JAOU-221A.QR-171-S I t;\d:l'la I~ .-;a, ... l HE,SVOCa 

043738-003 T JAOU-221A-GR-t71-S \ I l;w.}.<c I oq~ -4 0"1. 
voc 

043739-001 T JAOU-UIA.QR-177-S I 
i • ~"""' I oq ss .Soo ~1 O~nm.~Spec 

0437311 • 002 T JAOU·228A.QR-177-S 1~«/~ss Soo .. , RCRA Melala 

043740.001 T JAOU·221A.QR. 171..S It :~t--'l!tJ.Irt~n 3)?,., I Oanm~Spec 

043741-001 T JAOU-221A-GR-171-S ll:ll"l:l¥./ Jt::2C!3 ~··' 
O~nm.~Spac: 

043741.002 T JAOU·a21A-GR·t11-S IIG""/ loo3 soo""l RCRA M•t•l• 

043742-001 T J,4I.OU-221A-GR·110-S ~~~OilnD/o ..AP S:lO ... l O.nmaSpec 

043743-001 T JAOU-221A-GR·111-S ~ w IJ.oJ'lll/1010 Ill " Soo ... l ..... ~ ' o.....,. spec, 110 u 
RMMA 181Yes ONo Ref. No. Sample Tracking _,.._ Special lnatrucllona/QC Requirement• Abnormal 

Sample Disposal LiRetum lo Client 18lDisposal by lab Dale Entered (mmljfYYI ltj Sf 'l I!. EDO~Yea 0No Conditione on 
Entered by: l · Raw data package 18]Yee 0No Receipt ~n USE 

Turnaround Time ~Nonnal []Rush Reaulred Reoort Date I ac lnlls. w C!. oc. (cO 101.1 '\ C'Cl.\ID. \ol~ ""': $ (.0(. 
Name Slgnalure lnM Company/OrganiZIIIon/Phone 

Sample Chrla Catechl• I t\ 1J. • ll..rit».. II. • ICC. MOM/8131/881-3188 
Team 
Member• "' Pluse list as separate n~oon. 
1. Rennqulshod by Ill . f .. 11;:"'.1!. ' Org. (t,{1,J D•• J;}fo<t q1f Tlm'lOC(O •· Relinquished by Org. D•• 
t, RecW.odby /- '.L If- ~--~.A Org. lt[Uif o.J~"'PrAt /2./ O't 'id Time 10 'fe) •· Recelvod by Org. Dllo 

2. RtNnquishod •...i • ~ .~ S"'"~ ~·~%-Date 17' /":J fiiiTime~-?~D 5. Rellnqulthed by Org. Dolo 

2. Recoivod f'r"" / , ., Org. Dlflle - ~ . Time 5. Rtcoivod by Org Olio 

3. ReNnqulahed by Org. Dllt Time e. Relinquished by Or g. Olio 

3. Recelvod by Org. Dlle Time 8. Roo:olved by Org. Oolo 

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

z•• Copy SMO Suspense Copy 
(Yellow) 

3"' Copy Field Copy (Pink) 
Laboratory Copy (White) 



$F 2001-<;0C (10-~7) 
ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) Paae2 or: 

.......... ct-•rJ ..... p,..ssF1forlnstrucllonsloraechfle/d. AR/COC-1 601190 
Project Name: Site 228A VCM Projeci!T aak Manager: John Copland Cau No.: 7225.2203 

Location I Tech Area NA -----
Buikllflg NA Room NA 

~.t :i. Reference LOV (available at SMOI 
~ ~ .~ !jl 1-_c_onrl_al_n_e_r -t 

Sample No. - ER Sample 10 or i' i ~ J)ate/Time ~:;! Preser-
F~Ion Sample location Detail "'a w Collected 111 Type Volume vellve P~remeter & Method Aequeotlld 

-! ~ 
E -.. .. 

<II :::!: 

043743-002 TJAOU-ZZIA-GR-111-S o 22IIA II~!M'III 1010 S 0 S:Jo .. l 4C G SA RCRAMet1t1,HE,SVOCe 
043743.003 TJAOU-221A-GR-111-S IIJ.o;l<tkhoto ~"t VOC 

UIIUI 

Ia 

'""" • 

, 043744-001 TJAOU-221A-GR·111.0U 1~ r1010 SQJ .... t OarmuSpec,laoU 

,~=~0~43~7~44~=-~0~02:=~~T~JA:O~U~-~22~1A:.Q~~R~-1:11~.0~U:======~=:==~=~=~~~~=~cq:g~1/~'IJO:II:n==1=:=~=~==::~:~~-~~=1==~~=~~=1=~==~0U::::R~C~RA::M~el~al~a,~H:E~.~SV:OC~~~=====~=== 
043744.003 TJAOU-:l:IIA-GR-111-0U r3 n"ID.a/loiO ljo 2 VOC 
043745.001 TJAOU-221A-OR-1U-S ~ 110~5 Soo~l 01rmu Spec 

• 043748-001 TJAOU-ZZIA-GR-113-S tJ~feflo>o G~n-m~ Spec 

,~=~0~43~7~48~=-0~0~2==~T~J~A~O~U-~22~1~A-G~~R~-1~13~-S~======~=~==:==~-.-~I~:o:~~~:~~~:/IO~~~=~~~=~=~=~==~===~==~==~=:=~==~==~~R~C~RA=~M~el~•l~e===========:=== 
043747 • 001 TJAOU-221A-GR-114-S 1 ..... ~ flo !.:f. 01nm11 Spec 
0437 48 - 001 T JAOU-221A-GR-181-S 1 ~o.)).s. ton o~nm~~ spec 
043748.002 TJAOU-221A-GR-11S-S l~<m. ,lo3./ RCRA M•l•l• 

'~~0~43~7~479--~0~0~1-;~T~J~AO~U~-~Z2~1~A-O~R~-1~11~-S=-------t-~~~~~.I~~~M~I~o~~~-+~~+-~~---;--~--~~t-~--~O~Inmii~~S~pec~,l~ao~U~-------t---

•~;043~7;48;-:;00~2~~T;J;A;O;U·;22;1;A-O~A~-1;11~-S;_ ____ ~--+-+-~~~n~.va~~/o~~s_S~~~4-~~V~-+--+--+-+-+--+--+~H;E~,S~V~OC~I------------+---
043748. 003 TJAOU·UIA.OR-1 .. -S 1.,.,...._ lo'IS 1 'fen. voc 
043750-001 TJAOU-221A-OR·117-S '•~ 1/toSJ. Sao ,..I O.nmaSpec 

·~~043~7=50~-~0~02~~T=JA=O=U=·2:21=A=-G=R~-1:17~-S:_ ____ -+-~\/q_~V~VII~~-~~~~···~I~Ico~~~~,V~~~~V-+&n~~.~~~~~\~V~~'~v-+~'~V~~R~C~RA~M~~=•=••----------~--

Abnorm•l Conditione on Receipt 
•: . . . •; 

Recipient lnltl•l• · ·. '. · · 

Original To Accompany Samples, 
Laboralory Copy (While) 

lAB USE 

1n Copy To Accompany Samples, 
Relurn lo SMO (Blue) 

. 

. 

2"" Copy SMO Suspense Copy 
(Yellow) 

t• Copy Fteld Copy (Pmk) 



Cicm: 

=SNLS00396 

Smti&Nmoaal Labm2mries 
ISIS!!ulukSE 
POBoxSIOO 
.Albuquczque. New Mwco S7123 
Mr.l)Qj, Salmi.MS-1042 
RPPIIADAIOA 

SamplclD 
LabiD 
Mmix 

: 043738-001 n.AOV-2.28A-GR·I76-S 
:981~1 

Radiological 

~>m eonee~e~~ 

Dalctt=-nd 
l'!iozity 
Ccllcetor 

Alpha Spe=wcapy U,.,W, • 6 ill:tM 
Ac:curacy, Utanium-2331234 !l..210 

. A.ccuracy, Uranium-235 0.0430 
At=r.Jt::y, UnDillm-23 8 D.231 
Urllllium-2331234 0.734 
tlrallium-235 0.0371 
Ur:uuum-23! 0.881 
G<J~~~~r~G PH!t • 22 ilmrs 
ActiDiam-2.28 0.925 
Ammcilml-241 u .0.00456 
Caium-144 o.osss 
Ccsium-134 u 0.00231 
Ccsillm-137 u O.ClCml 
Clromium-51 u .0.0135 
Cobalt-60 u 0.110447 
lroo-59 u .0.0534 
J...ead-212 1.03 
Lead-214 0.840 
Powsium-40 23.7 
Radium<Z26 0.814 
Radiwn-228 0.925 
(l:nrbenjnm-103 u 0.0113 
Rnthcaiam-106 u 0.0289 
"Ihorium-231 u 0.00 
lborium-232 1.01 
Thorium-234 1.00 
Uranium-235 0.132 
Uanium-238 1.00 

:SOIL 
: 121D:V98 
: l2JOII98 
:B.amille 
: Oialt 

DL 

-+1· o.ll 0.0328 
-+1-0.043 0.00 
-+1- 0.231 0.00 

-+1- Q.212 0.0403 
+/. 0.069 O.CW7 

-+1- 0.0989 0.04.53 
.... 0.018 0.01(16 

-+1-0.11229 0.00882 
-+1- O.:Zl6 0.118 

+1-0.0195 0.0101 
+1-0.0549 0.0l41 
+1-0.123 0.0175 
+1- 0.138 0.0201 
+1-~ 0.140 
+1- 0.13 0.0240 

+1- O.:Z11 0.0403 
+1-0.0208 0.0117 
+1- 0.154 0.0875 
+/. 0.115 0.0434 
+1-0.12 0.0171 
+1- 1.14 0.260 

.:.cum O.OS62 
+1- 1.14 0.260 

pC/& 
pC/J 
pO/& 

0.106 pOl& 
0.0371 pCila 
0.0370 pCJ/& 

0.140 pCils 
0.134 pCi/& 
0.187 pOts 

0.0294 pO/& 
0.0374 pCJ/& 

0.381 pOJg 
0.0370 pOls 
o.osn pCi/J 
0.0498 pCil: 
0.063! pCllg 

D.31S pCi/& 
0.0597 pOls 
0.140 pOls 

0.0398 pO/J 
(U85 pOls 
0.197 pOls 

0.0481 pCi/J 
1.10 pCi/& 

0.192 pQ/J 
1.10 pCils 

Pqc 1 af3 

LDM l21:Z2193 0752 13112-U 1 

1.0 
1.0 
1.0 

1.0 EJB 12123198 0901 137661 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

lllllmllllfi~IIDII 
•IIR1 ?'VIII.III• 
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Clic:m:: 

=SNLS00396 

Sllldia Na1ioaal ~ 
1'15 Euba11k SE 
POBax5800 
AJbgquelque. New Mc:zico 17123 
Mr.Dou, ~]()42 
1U'PUll480A 

SampleD> 
LabD> 

: 043743-001 TJAOU-22&A.QR.-111-S 
: 9812309-10 

RadiolctP:;II 

:t.faiiU 
DllaCol'""""' 
Dale Rea:!~ 
Pliamy 
Collecmr 

Rcllllt 

AipM SpcctrD=opy U1"1111Wm • 6 iums 
Ar:s=ar:y • 1Jnuium-l33/l34 D.2S7 
A=ar:J, unmum-235 0.0677 
A=acy, tltaDium-238 0.481 
U!Uii1lm-2331234 0.976 
Uramum-235 0.0821 
Ur.aaium-238 2.62 
Gamma PHA • 22 Wml 
Aclinium-228 1.02 
Amcric:ium-241 u .0.02-'S 
Cerium-144 u .O.DCI650 
Cesium-134 u .0.0940 
Ces.imn-137 O.Il4 
Cllromiam-5 I u ..0.0428 
Cobalr-60 u 0.00571 
lnm-59 u -0..0173 
Lead-::m 1.26 
Lead-214 0.906 
Pot:ass:ium-<10 23.4 
Radium-226 0.863 
R.adium-228 1.02 
Rlltbenitm~-1 03 u -0.00943 
Rllltu:nium-106 u -0.0609 
Thorium-231 0.193 
Tbortum-232 1.24 
Thoriu=-234 2.18 
Uruium-235 0.167 
lJruiwn-238 :us 

:son.. 
: 12102198 
: 1210&'91 
!llom~De 

:Cii=t 

DL 

-+1· Cl.2S7 O.Ql80 
-+1- 0.0677 0.00 

-+1- 0.481 0.0110 

-+/. 0-249 0.0440 
+1-0.0836 0.0283 

-+1- 0.113 0.0504 
-+1- 0.0245 0.0115 
-+1- 0.0375 0.0111 
+1-0.252 0.131 

-+1· 0.0236 0.0111 
+1·0.0682 o.arn 
+1-0.154 0.0193 
-+1-0.156 0.0222 

-+1- 2.61 0.133 
+1- 0.131 O.Ol6l 
+1-0.249 0.0440 

..-/-0.0233 0.0128 
+1- 0.174 0.0956 
-+1- 0.194 0.0484 
+1-0.151 0.0191 

+1- 1.5 D.l88 
+1-o.225 0.0514 

-+1· 1.5 o.l88 

lU. tlldtl 

pCi/J 
pCilc 
pCi/J 

0.0149 pCIIJ 
o.0411 pCI/c 
0.0720 pQic 

0.137 pCilc 
0.161 pCilc 
ll.206 pCi/J 

0.0312 pCil: 
0.0374 pOJg 
0.435 pCi/& 

0.0395 pCiJJ 
0.113 pCi/s 

CLOS46 pCi/e 
0.0737 pCi/e 
o.324 pCi/e 

0.0624 pCi/g 
0.137 pCi/& 

0.0417 pCi/a 
0.307 pO/J 
!1.212 pCi/c 

0.0534 pCilg 
1.31 pCilc 

0.220 pCi/c 
1.31 pCilc 

Pase 1 of3 

DF ADal)'lt Date 'lliM Bald\ M 

lJ)M 12/2VJI8 0752 131241 1 

1.0 
1.0 
1.0 

1.0 EJB 12123198 0909 137661 l 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.D 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
l.O 
l.O 
1.0 

1111111111111mo 
•9&12309-10* 
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cx::SNLS00396 

Radiological 

Sadia Nlzioaall.lboralories 
1515 E!ubank SE 
P0Box5800 
.Albwpzorq=. New Me:Dco 87123 
Mr. Doug Salmi.MS.1042 
Rl'P #AJ2410A 

Report Due: Jamwy 06, 1999 

Samplcm 
Labm 
Malriz 

: G437~ nAOU-228A-GR-181-D 
: 9812309-13 

Date CoDected 
DaseR=eiwd 
Priorily 
CoD.ecror 

:SOIL 
: 12102198 
; 12108198 
: Roulille 
: Cieut 

DL IlL traits 

AlpN:. Spenrr=#J"Y U1rZIIillm - 6 irmu 
Accw3cy. Uramam-2331234 0.243 p(llg 
Aeauzy,1Jnmum-23S 0.0717 p(llg 
Accu:acy. tmDillm-238 0.353 pCI/g 
Umnium-:2331234 0.8S6 +1-0.243 D-0263 0.0156 pCI/g 
U!'allium-23.5 0.0793 +1- 0.0717 0.0164 0.0894 pCi/g 
Uraaiam-238 1.5!1 +1-03S3 o.ons 0.0156 pOig 
GammA PHA • 22 itt:tru 
Aclinium-228 1.01 -+1- 0.222 0.0409 Q.l06 pOlg 
Americium-l41 u 0.0115 -+1- 0.0262 0.0144 0.0410 pOig 
Cerium-144 u .0.0467 +1-0.0839 0.043S 0.153 pCi/J: 
Cesium-134 u 0.00382 -+1- 0.0165 O.ot0'7 0.0272 pOlJ: 
Cosium-137 0.0823 +1-0.0402 0.0103 0.0~!1 pOl& 
Ouvmium-51 u .0.0063!1 -+1- 0.191 0.112 0.339 pOl& 
Cobalt-60 u .0.0140 +1- 0.0193 0.0101 0.032!1 pCl/J: 
lron-S9 u .0.0264 +1- 0.0527 0.0244 0.0877 pCi/g 
l...ead-212 1.03 +1- 0.136 0.0172 0.0458 pOig 
Lead-214 1.00 +1-0.143 0.0199 0.0526 pOig 
Powsium-40 20.& +1- 2.16 0.]4() 0.258 pQ!g 
Radium-226 0.911 +1- 0.154 O.Ol43 O.OS31 pO/g 
Radium-228 1.01 +1- 0.222 0.0409 0.106 pCi/g 
lWtbeniWD-1 03 u 0.00422 +1-0.0193 0.0114 0.0363 pCi/g 
R.utbenium-106 u -O.OS3S +1- 0.16 0.0814 <l..2&6 pCilg 
Thorilllll-231 u 0.00 +I· 0.192 0.0427 0.182 pOig 
Tbcl:ium-232 1.01 +I· 0.133 0.0168 D.0449 pCilg 
Thotium-234 2.75 -+1· 0.762 0.162 0.441 pCilg 
Uranium-235 0.150 -+1- 0.143 0.0509 0.176 pCilg 
Uranium-23& 2.75 +1- 0.762 0.162 0.441 pOig 

Page I of3 

DF A.aaJyst Date T.- Baldi M 

LDM 12122198 0752 138241 I 

1.0 
1.0 
1.0 

1.0 EJB 12121198 1814 137661 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
l.O 
1.0 
1.0 
1.0 
l.O 
1.0 
1.0 

11111111111111111 
.qJit ~1111-1 ~· 
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c::: SNLS00396 

Sadi& Nlliollal Laboruo1ie1 
1515 Eablllk SE 
POBOlt5800 
Allnlquaquc. New M=ico 11123 
Mr. DoUI Sa!mi,MS-1042 
IU=P ti.Al2480A 

SamplelD 
LabJD 
Mcix 

: 04374!1-001 TJAOU.22&A-Git-116-S 
: 9812309-22 

Badiolo&ical 

Inle CaUeclod 
Dllc Received 
Priority 
~ 

Remit 

Alpha Spet:m1#11J'Y u.....u- - 6 u.ru 
At:auacy. UI3Diam·2331234 0.229 
Accuncy, tlnDimn-235 0.0583 
Atxuncy. UJU1igm..238 0.411 
thaaium-2331234 0.760 
Uraaium-235 0.0541 
Urmium-231 :Z.OI 
Ganrmt. PHA • 22 ;.,., 
A.ctiDium-22& 0.936 
Americium-241 u .0.0770 
Cerium· 144 u .0.0385 
Cesium-134 u .0.0176 
Cesiam-137 0.141 
Cbnlmium-51 u 0.0713 
Coball-60 u .0.0232 
Jnm-59 u .0.0150 
Lead-212 0.933 
l..eal!-214 0.898 
Potassium-40 J!l.O 
R.adium-226 0.103 
Radillm-228 0.936 
Rutbenium-103 u 0.00560 
Rlnbemlun-106 u .0.0735 
Thoriwn-231 u 0.00 
Thonum-232 0.920 
Thorium-234 1.72 
Ulallium-235 0.141 
lliDillm-238 1.72 

:SOU..-
: 12JC219B 
: 12101198 
:Routille 
: Clicaf 

DL 

+J-Il.229 0.0330 
+J-0.0583 Q.Oll6 
.W-0.411 0.00 

.W-D.233 0.0479 

.W-0.166 0.0424 

.W-0.10!1 0.0552 
+1- 0.021 0.0124 

+J-0.036!1 0.0120 
-w'·O..l04 0.120 

.W-0.019& 0.0122 
.W-0.055 0.0268 
.W-0.123 0.0212 
+J- 0.154 O.CI241 
.W-2.56 0.168 

.W-0.131 0Jl283 

.W-D.233 0.0479 
+1- 0.11214 0.0123 
.W-0.176 0.102 
+1- D.20'7 0.0527 
.W-0.121 D.0208 
.W-1.75 0.405 

.w. O.l:Zl 0.116!14 
.W-1.7S 0.40S 

RL Uai1s 

pCilg 
pCi/& 
pCi/& 

0.108 pCiiJ 
0.07S pO/J 
0.0430 pOir 

0.120 pCi/& 
Q.lS4 pCI/J 
0.1!15 pCi/J 

0.()356 pCi/J 
0.034!1 pCilr 
D.360 pCi/J 

0.0416 pCi/J 
0.0!180 pCi/J 
0.0.592 pCilg 
0.0703 pCilr 
0.367 pCl/J 

0.<1'733 pCi/J 
0.120 pCl/J 

O.D3!15 pCilg 
0.306 pCilr 
D.206 pCI/s 

O.OS84 pCilr 
1.91 pCilg 

o.m pCilg 
1.91 pCilr 

Pap lo!3 

DF Allal,.t Dare T.- Batch M 

U».t 12J22198 0759 131241 1 

1.0 
1.0 
LO 

1.0 Em 12/liW!IS 1853 137661 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

IIIIIDIIDDIDIIII 
•!JB1DO!I-22-
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• 

• 

• 

t~R- I ;t I~ &k-/~7 
SF :ZOOI.COC !10.07) s UST Y 1 lnter~t:: ,1/tl-- ANALYSIS REQUE T AND CHAIN OF C 00 P•s• of: ......... ,s..,, . ..,. Batch . SAR/WR No./ I 

Press F t fDt" instM/Ions for nch neld. ARJCOC-j 601190 
Dept. No./Maol Slop: 81331Mf1147 ' Dale Samplee Shlpped:l "-'I T I 7.¥'SMO.- Contract No.: AJ • Z. 'tB:IA L~ 
ProjecVTaak Manager: Johrf CoDiand /LA•, Carrier/Waybill No.: ~1 ~ ¥ G 0 

Cue No.: 7225~g?' ~. ,;-
Project Name: Site 22BA VCM fl,h lab Contact: Edle Kent SMO Authorlz:olll\n L 4 ,_, 

Record Center Code:EJ..~/~Jbf\T Lab Oeetlnallon: Qg!. 
BIU to: S ati6_!lll1l~lorlk 
Supplier Services, Dept. 

logbook Rei. Na.: SMO Contaci/Phone: Doug Salml/~-3110 P.O. Box 5600 MS 0154 
Set'<ice OrdeJ No.: CF0890 Send Re 011 to SMO: SU~I Je..A.se~ 

Location Tech Alfl NA 2',;: ~ Reference LOV favallable at SMOl -s 
Buikllna NA Room NA ~6 • tg Container !& IJ'BUI 

.'C 
Ill 

Sample No.· ER Sample 10 or a: Oaleftlme Pr ... r- e • ~~ LtD !j! IS j~ 
Fraclion Sample location Detail w Collected Type Volume vatlve ~ ~ Ill Parametlt & Method Requ .. led St"" 

• 
043738.001 T JAOU-221A.GR·f71-S 0 22IIA 11-/.,r.so s G ~ _, 4C G SA 011R1111 Sptc, t110 U 

043738.002 T JAOU-221A.GR·f71-S I l;).ttaqa I t-CI""' .5::1) ... , HE,SVOCI 

043738-003 T JAOU·221A.GR·f11-S I II~CI&: L CAS:J 4o"L voc 
043739.001 T JAOU-221A.GR-177 -S \ .., .... A. /oo,ss Soo .1 GIII"INSpec 

0437311 • 002 TJAOU-221A-GR·177 -S l1~a '~so;: .s ..... , RCRA Metale 

043740-001 T JAOU·2liA.GR-171-S lt~.:tll" 'l...a> !I:P" I o ........ sptc 

U3741-001 T JAOU-221A.GR·f71-S II ~...:\<>oil 'roo3 :,og ,.., 01!1"1NSptc 

043741.002 T JAOU-221A.GR-f71-S ,,.,,. .. <'d I Loo3 .soc ... , RCRA Melale 

043742.001 T JAOU-221A-GR·110-S I l;).oa'i~t~ S:lo ... t OlfRIIII Spec 

043743.001 T JAOU-2ZIA.GR·flf-S ""' ~ I'J..oJ.."fJ/1010 lt v ~ ... 1 ,lt ~ ' G11R1111 Sptc, lao u 

RMMA C81Yes []No Ref. No. Sample Tracking suoUIII Speclalln•tructlon•IQC Requirement• Abnormal 

Sample Disposal 0Retum to Client ~Disposal by lab Date Entered (mml~/yy) lfjSJ'tl!. EDD 18JYu 0No Conditione on 
Entered by: l Raw data package C8:1Yee 0No Receipt LM USE 

Turnaround Time IE!Normal []Rush Reauired Reoort Dale I QC lolls. Ut coc. (e()lat4, Cct.l.._._~~ ""':• (.0(. 
Name Signature tnil Company/OrganiZlltloniPhone 

sample Chrle Catechle I' 1L • ll.dl». ll. • :c. MOM/8131/881-3198 
Team 
Membert " P/ .. SI 1/st IS SIP8nlll repOrt. 
I. RaHnqul1hed by ( LIL , f1 .1l;:"'.f I Org. _G:J{3J Dole /~(i:,'t qg Tlm•jp <to 4. ReRnqulthed by Or g. Oau 

I. Received by A J,.f; J.. i77..,_ A Org. ¥Ulf<WJ"fJollll./Oot 'i~ Tim• I o '10 4. Reeeived by Org. D11o 

2. AeNnqUilhed 
~ ';'' u .... 5"~ ~ ... ~~D••.,-/'2 I'll Time~,? t:)~ ll. Rellnquithod by Org. Doto 

2. Received If""" r , .. Or g. Olio !. . Tlrno 5. Recolvod by Org Dolo 
3. Rlllnqulshed by Org. Olio Time 8. Rellnqulthod by Org Ooto 

3. Received by Org. Dill Time a. Reeel¥ed by Oog. Dlle 

Original To Accompany Samples, 
Laboratory Copy (While) 

101 Copy To Accompany Samples, 
Return to SMO (Blue) 

2•• Copy SMO Suspense Copy 
(Yellow) 

J'" Copy Field Copy (Pink) 



• 
• 

• , 

• 
• 

SF 2001-COC (10-81) 

......... tt-tfllt-

Projec:l Name: Site 228A VCM 

Location I Tech A!ea NA 

Building NA Room NA 
Sample No .• ER Sample 10 Of 

Fracllon Sample locatiOn Detail 

043743-002 TJAOU·221A4R-111.S 
043743-003 T JAOU·221A4R·111.S 

0437«-001 T JAOU-221A.OR·111-0U 

0437«-002 t JAOU-221A4R·111-0U 

0437« -003 T JAOU·221A4R·111-0U 

043745.001 t JAOU-221A-GR·112.S 

043748-001 T JAOU-221A.QR-ti3.S 

043748-002 T JAOU·ZZIA-GR-113-$ 

043747.001 T JAOU-221A.QR·114.S 

043748-001 T JAOU-221A-GR-1111.S 

043748 ·002 T JAOU-221A-GR-1111.S 

043741-001 T JAOU-221A-GR·11f-S 

043741-002 T JAOU-221A-GR·111.S 

043741-003 T JAOU-221A-GR-111.S 

043750-001 T JAOU-221A-GR·117 -S 

043750-002 T JAOU-221A-GR·117-$ 

-
-
-. 
. 
-. 
. 
. 

Abnormal Conditione on Receipt 
.. , '· 

Recipient Initial• 
.. ; '. 

Original To Accompany Samples, 
Laboratory Copy (While) 

ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) Page 2 . or • 
p,.u F I f<K lnsltudans lbr each lleld. 

Projec:VTaak Manager: John Copland Ca .. No.: 7225.2203 

gooi ci Reference LOV favailable at SMQ) z 
E' _, 
-6 .... 
i'~ 

Ill J)ate/Time 
me a: 

Collecled Ill 

0 22IIA ll~o.llll JOIO 

IIJo;lO.k l1o1o 
I~ l1o1o 
IJ~qs!,o,o ... loiO 

i l.:bJQA 1001..5 
r • ., ... .:u..a 'I,...., 
l.::tOCl.(18, /0~ 

ll:l.o:ltlll llo :n 
~~~8. ton 
1~'\00 f1o~l 
l:koall.. 1<1'\S 
OIUI:Q /0'\~ 

I.Jo:l\81 ~s 
, .. --~'toSJ.. 

\l/ v l."·"···'lo~ 

LAB USE 

·--'_ 

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

~g 
e .. 
U'J::I! 

s 

'" 

Container !8~ 
Pr-r· ~~~ Type Volume valille 

G .S;:,o ... I 4C G 

&.j .. t 

SaJ., I 

.'Ul ~I 
'lfo 1 

soo ... t 

lV 
~O'l. 

Soo .. 1 
v .so,.,"' I '/ '"' 

•• 2 Copy SMO Suspense Copy 
(Yellow) 

• Ci!. 
~~ 
Ill 

SA 

1>1.1 

~v 

AR/COC-1 601190 

VIIU! 

'-* 
Parameter & Melhod Requuled 

,_ 
• 

RCRA Melall, HE, SVOC1 
voc 
011111f111 Spec, leo U 

RCRA Mellie, HE, SVOCI 

voc 
011111f111 Spec 

O~~m~o~Spec 

RCRA M1tal1 

GIIITIII Spec 

G~~m~o~Spec 

RC:RAMalall 

Gllmll Spec, lw U 

HE,SVOCI 

voc 
GMm11Spec 

RCRA Melale 

, . 3 Copy F1eld Copy (Pmk) 



Cicm: 

Ccmw:c 
Project Descripti011: 

c::: SNLS00396 

Saadia NaliCIIIII Labor.lrmies 
1515 EubaDk SE 
PO!Iox5100 
Albuquerque. New M=ic:o 81123 
Mr. Douc Salmi.MS-1042 
Rl'P#AJ2480A 

Samp!ciD 

LabiD 
Maaix 

: 043738-001 'D.AOU-228A-GR-I76-S 
: 9812309-01 

Jladiologh:al 

Dale CoDocted 
DalcRea:i~ 

Priority 
Colleaor 

Alpha Sfnr:trasr:DP:f Uranium • 6 item3 
Ac=aey, ummum-233/234 O.ZIO 
Accuney, UtaDiam-235 0.0430 
A=acy, UtaDiam-238 Q.Z31 
Urmium-2331.Z34 0.1.34 
Urmium·23' 0.0371 
Urmium-238 0.838 
a- PHA • 22 iums 
.Actillium-228 0.925 
Americiam-241 u -0.00456 
Ccrium-144 0.0555 
Cesium-134 u 0.00231 
Ccsiam-137 u 0.007S1 
Cuomiam-51 u ..0.0135 
Cobalt-60 u 0.00447 
Iron. 59 u -O.OS34 
l...ead-212 1.03 
Lead-214 0.840 
Powsium-40 23.7 
Radium-226 O.S14 
Radiwn-228 0.925 
Rnrbenitun-103 u 0.0113 
Ruthellium-106 u 0.0289 
Thorium-231 u 0.00 
Thcxium-232 1.01 
Thorium-234 1.00 
Uraniwn-235 0.132 
Urmium-238 1.00 

:SOIL. 
: 12J02/98 
: UJOB/98 
:Romille 
: CliaJt 

DL 

+I· 0.21 0.0328 
-+1-0.043 0.00 
-+1-0.231 0.00 

-+1- 0.212 O.G403 
-+1-0.069 0.0257 

-+1-0.0989 0.0453 
-+J-0.018 0.0106 

...,_ 0.0229 0.00812 
-+1- D.216 0.118 

+1-0.0195 0.0101 
+1-0.DS49 0.0248 
+I· 0.123 0.0175 
.W- 0.138 0.0201 
+1-2.56 0.140 
-+J-0.13 0.0240 

.W-O.Z12 0.0403 
+1-0.0208 0.0117 

.W- O.lS4 0.0875 
+I· 0.175 0.0434 

-+<-0.12 0.0171 
+1- 1.14 0.260 

+1- 0.102 0.0562 
+1-1.14 0.260 

RL UDits 

pO/J 

pCils 
pCils 

0.106 pCi/r; 
0.0371 pCi/& 
0.0370 pOig 

0.140 pCilz 
0.134 pOir; 
0.187 pC/J 

0.02.94 pC/J 
0.0374 pCils 

D.381 pQig 
0.0370 pCi/r; 
0.0872 pCilg 
0.0498 pOl:; 
0.0638 pCilg 

0.315 pCilg 
O.OS97 pQ/s 
0.140 pQ/g 

0.0398 pCi/g 
0.285 pCi/& 
0.197 pQ/r; 

0.0488 pQig 
1.10 pCJc 

0.192 pCilg 
1.10 pCilc 

~ lof3 

DF .ADI:pst Date T"~~~~e Batcb M 

LDM 1.2/2.2198 0752 138241 1 

1.0 
1.0 
1.0 

1.0 EJB 12123198 0901 137661 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

lllllmiiiiiRIIIU 
•OR1 ?1/lO.nl• 
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cc: SNLS00396 

M•MI:thod 

Ml 
M2 

Slllltia Naticmal Laboatmics 
lSl!l Eublllt SE 
POBox.SBOO 
Albaquo:qae. New Mexia~ 87123 
Mr. Dou& Sa.lllli.MS-1042 
1U'P IAJl480A 

u 0.110480 +1- 0.0178 
u 0.0167 +1- 0~7.1 

EPIA..OllB 
HASL300 

DL 

0.03S7. pO/g 
0.0714 pCilg 

GEL Laboratory Certlftcati0111 

AL ·41040 
CA-2089 
DE- SC012 
ME-SC012 
NC-7.33 
Rl-135 

0 9817.309-01° 

AZ-AZD514 
CT-PH-0169 
fL • E87156187294 
MS-10120 
NY -11501 
sc -1017.0 

AL-410SO 
CA -1-1 023120S6 
FL.- E874721874S8 
NY -llSOl 
SC-105&2 
trr -E-2.27 

Pile lof3 

1.0 
1.0 EJB l2l23J9I 0901 137661 2 

AZ-AZOS14 
CT- PH-0175 
MS-29417 
IU· 138 
"D'. 02934 
VA-OOlll 
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c:c: SNLS00396 

ltattioloPcal 
GGmma PHA. - 22 iums 
Ac!iniuui-228 
Amcric:ium-241 
Cerium-144 
Cesium-134 

Cesi'am-131 
Cbramium-S1 

Cobalt-60 

Iron-59 
I..ead-212 
I..ead-214 
Potassium-10 
Radium-226 

Radium-228 
Ruthetlium-l 03 
Ruthccium-l 06 
Tborium-231 

Thonum-232 

Thorium-234 

Ur:aaium-DS 
U.raaium-238 

Yllrium-88 

Zircoaium-95 

M=Metbod 

Ml 

Saadia Natiomll..aharmmes 
1Sl5EllhmU: SE 
PO Ilea .5800 
AlbuqDerqae, New Mexico 871 Z3 
Mr. Dq Salmi.MS-104-2 
RFP .AJ2480A 

SampleiD 
LahlD 
Mmix 

:04-3739-001 DAOU-228A~-177-S 
:98123~ 

Dale Collectecl 
Dale lle=ifte! 
Priorily 

Colleclm 

u 
u 
u 
1J 
u 
u 
u 

u 
u 
u 

u 
u 

0.851 
~.0265 

~.00854 

~.00708 

0.00978 
.0.109 

.o.oo:no 
~.0306 

0.959 
0.844 

19.7 
0.743 
0.8St 

-0.00&27 
0.0107 

0.00 
0.942 

1.67 
0.0792 

1.67 
0.00861 
0.00695 

:son. 
: 12102198 
: 12108J98 
: R.olllillc 
: CiOIII 

DL 

+1- 0.196 Q.048S 

+1- Q.ll873 0.0309 
+1-0.102 O.OS42 

...,_ 0.0211 0.0127 
-+1- 0.027 0.0121 
+1-0.226 0.132 

+1-0.0234 O.Ol:rl. 
..t- 0.0581 0.0285 
+1-0.ll& o.a:no 
+1-0.137 ll.0241 

-+1- 2.24 0.168 
+1- 0.12! 0.02!1 
+1-0.196 0.()4.85 

+1·0.0'222 0.0133 
+1- 0.172 0.105 
+1- 0.216 O.OSD 
+1-0.116 0.0206 

-+{. 1.34 0.317 
...,.0.162 0.0631 

+1-1.34 0.317 
--1- 0.0193 0.0103 
+1- 0.0432 0.0238 

Metbod-Desatptioa 

HASL300 

JtL 1Jaits 

0.135 pCil& 
0.145 pCi/g 
0.184 pCi/g 

0.0323 pCi/J 
0.0402 pCi/& 

0,310 pCilg 
0.0428 pCilr: 
D.0971 pCil& 
0.0:501 pCil& 
0.01583 pCil& 

0.359 pCi/f 
0.0674 pCi/& 
0.135 PCil& 

0.0396 pCi/g 
Q.321 pCil& 
0.197 pCi/r: 

0.0492 pCi/J 
1.20 pCilg 

0.209 PCil& 
1.20 pCi/& 

0.0396 pO/J 
o.an& pCilg 

Pa&e I of3 

1.0 EJB 12J20198 !lOS 137661 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

II II 
•CUI I -,-.114o 
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cc: SNLSOCI396 

Sandia NlliOIIII Labanlaries 
1515 Eabllllt SE 
POBm'IOO 
Albuquesque. New MCiUco S7123 
Mr. Dauc Salmi,M$-1042 
Rl'P #A12410A 

Rqort Dale: l-., 06, 1999 

SampliiD 
LlbiD 

:043740-001 TJAOU-22SA-GR-l7J.S 
: 981231)9.06 

Mallix 
DlllleC4Denrd 
Due Raved 
Pliolity 
ColleciDr 

Radioloaical 
Gtrmnta PHA • 22 ilmu 
k:tinium-228 
Ameridlii!l-241 u 
Ccrium-144 u 
Ccsiam-134 u 
Cclium-137 
Chromium-51 u 
Ccalt-60 u 
bon-59 
Lead-212 
Lead-214 
Pl:nassium-40 
Radium-226 
Radium-228 
Rutbc:mllm-103 
Rlltbailllll-106 
'Tborium-231 
'I'horium-232 
Tharium-234 
Unmium-235 
Utmlium-238 
Yllrium-88 
ZircoDium-95 

M•Method 

M1 

u 
u 
u 

u 
u 

ltaall 

1.04 
-0.0298 
..0.0618 

..0.0003!5 
0.189 

0.0265 
0.00000754 

0.0444 
1.13 
1.01 
24.6 

0.916 
1.04 

-0.00411 
11.106 

0.00 
1.11 
2.74 

0.106 
2.74 

0.000466 
-0.0228 

:son. 
: ll/02J98 
: 1210&198 
:RaoliDe 
: ClieDt 

DL 

+1-1!.246 0.0461 
+1-0.0869 0.0302 
-+1-0.114 O.OS77 

-+1- 0.0217 0.0122 
+1-0.0738 0.0118 
+1-0,224 0.117 

-+1-0.0221 0.0118 
-+1- 0.0605 0.0260 

-+1- 0.142 0.0206 
-+1- 0.164 0.0236 

-+1- 2.76 0.162 
+1- O.lS1 0.0279 
..;. 0.246 0.0467 

..;. 0.0218 0.0121 
+1-D.206 0.100 
-+1- 0.196 0.0515 

-+1- 0.14 0.0203 
+1-1.54 0.306 

-+1-0.154 0.0633 
-+1- 1.54 0.306 

.... 0.0176 0.00963 
+1- 0.0397 0.0220 

MethDd-Dcscrip11on 

HASL300 

Q.J42 pCi/J 
0.161 pCIJ 
0.200 pCilg 

0.0342 pCjlg 
0.1867 pCi/J 
0390 pCIIg 

0.0409 pCi/g 
0.110 pCi/Jl 

O.()j98 pClls 
0.0705 pCils 
0383 pO/"J 

0.0654 pC:Vg 
0.142 pClls 

0.0393 pCl/J 
0.310 pC:Vs 
0.228 pC:Vs 

0.0589 pCllg 
130 pCifg 

O.l07 pCilg 
1.30 pCllg 

0.0338 pCi/J 
0.0675 pCi/g 

Pap I of3 

DF ~Date Tame Batch M 

1.0 £IB 1211MB 1349 137661 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

IIIIIDDIIIIDIIII 
"'9812309-06* 
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=SNLS00396 

Radiological 
Gtzmma PHA - 22 itmu 
Aclillium-2:28 
Amaicium-241 
Ccriwn-144 
Ccsium-134 
Cesium-137 
Chromium-51 
Cohalt-60 
:Iron-59 
Lead-212 
l.ead-214 
Powsium-40 
lW!iam-226 
Racliom-228 
Ruthe:nium-103 
Ruthenium-106 
Thoriam-231 
Thorium-232 
lboriam-234 
Ul'lllium-235 
Unniam-238 
Ytlrium-88 
Zia:oaiwn-95 

M=Method 

Ml 

Sllldla NlliOIIIl I..lbon.lmies 
1515 EubaDk SE 

POBoxSSOO 
~N-M=icoB7123 
Mr. Doug Salmi,MS-1042. 
Rl'P#AJ2480A 

Report Dale: January 116, 1999 

SampleiD 
.tabiD 
Mallix 

:043741..001 TJAOU-22&\-GR-179-S 
: 9812309-07 

Dale Collectcd 
Dare IUcei.....t 
Pliority 
eon-

u 
u 

u 

u 
u 
u 

1.12 
0.0576 

-0.0696 
O.CX))64 

0.0691 
0.238 

-0.0147 
0.0365 

1.05 
0.936 

23.2 
0.846 

1.12 
0.00836 
-0.0937 

0.00 
1.03 
2.47 

0.102 
2.41 

0.0111 

0.0422 

:san:. 
: 12Jtlli98 
:12108198 
:RcmiDe 
: Cieat 

DL 

.... Q.243 0.04m 
+J-0.0733 0.0251 
-+1- 0.0992 0.0451 
+1-0.0187 0.0106 
-+1-0.0341 O.Ql02 

#- Q.2QS 0.110 
.W-0.0249 0.0103 
+1-0.0546 0.0240 
-+1- 0.127 0.0175 

+f-0.14 0.0201 
+f- 2.62 0.142 

-+1- 0.148 0.0241 
+1- 0.243 0.0407 

+1-0.0227 0.0111 
-+1- 0.164 0.0874 
+1- 0.186 0.0435 
+1- 0.12!! O.Ot71 
+f- 1..37 0.2!!9 

.W-0.175 0.0526 
+(. 1.37 0.259 

+1-0.0189 0.00868 
-+1-0.0393 0.0199 

Method-Desaipliou 

HASL300 

li.L 011111 

0.123 pCi/J 
0.133 pC!/J 
0.179 pCiJ& 

D.0295 pOi& 
0.0350 pOi& 
0316 pCila 

0.0417 pCil& 
0.102 pCila 

0.0507 pC!/J 
0.0594 pCi/J 

o.314 pCils 
0.0611 pCila 

0.123 pCjJ& 
0.037!1 pCil& 
o.2!2 pCilg 
0.184 pCilg 

0.0498 pCi/& 
I .DB pCilg 

0.194 pCi/J 
I .DB pCi/J 

0.0386 pCi/g 
0.0750 pCil& 

Paee 1 aO 

DF .A.DaJ1ft Date Time .Bat&:h M 

1.0 EJB 12120198 J 106 137661 1 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

1.0 

-<!Al?'VIQ../1'7• 
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cc: SNLS00396 

Panmotcr 

:Radiola:cical 
GammtJ PHA • 22 iwlu 
Aamium-22& 

Am=icium-241 
Cerium-144 
Cesium-134 
Cesium-137 
Cbromium-S I 
Cobalt-60 
lr<m-59 
Lcad-212 
Lcad-214 
Pota.ssiam-40 
Radium-226 
Radium-228 
Rutbc:Dium-103 
Rutbcllium-106 
Tbarium-231 
Thoriam-232 
Thozilmi-234 
Ur.mium-235 
Uramam-238 
Ytuium-88 

Zircoaium-95 

M•Melbod 

Ml 

Sazulia NlllioDill.aboraiOries 
1S15EubmkSE 
POBCI%5!00 
Albuquerque. New M=il:o 87123 
Mr. Doua: Salmi.MS-1042 
lU'P #An480A 

Reparl Due: JIDIIII)' 06, 1999 

Slllllple ID 
UhiD 
MaaD 

: 043742-001 TJAOU·228A-Gt-1SO.S 
: 9812309-09 

Dale CoUec:ted 
Dale ReceiYCd 
Priority 
Collec:lor 

u 
u 
u 

u 

u 

u 
u 
u 

O.SSl 
o.ocms 
-0.0304 

.o.ocm9 
0.169 

-0.01~2 

0.0136 
0.00397 

0.949 
O.BSS 

19.8 
0.812 
O.SSl 

0.00415 
-0.126 

0.00 
0.930 

1.33 
0.162 

1.33 
-0.00701 

0.0318 

:son. 
: 121112191 
: l2J0&'98 
:BDudlle 
: CiCIIt 

DL 

+1- ().232 0.0433 
-t/-0.0932 0.0304 
-tl- 0.0994 Cl.0495 
+1-0.0199 0.0113 
.ff. O.o3S6 0.0109 

+1-0.212 0.123 
-t/-0.0216 0.0109 
-ti-O.DS6l 0.0260 

-t/-0.12 0.0190 
..... 0.146 0.0217 

-ti-Z-41 0.151 
+1-0.134 0.0257 
..... 0.232 0.0433 

-tl- 0.0204 0.0122 
-tl- 0.169 0.0937 
+1- 0.172 0.0472 
+J- 0.118 0.0186 
+I· 1.37 0.308 

..... 0.105 0.0616 
+1-1.37 0.301 

-t/-0.0209 0.00923 
+I· 0.0413 0.0215 

Method-Descriptioa 

HASL300 

0.111 pOls 
0.164 pCi/J 
0.182 pOls 

0.()3()7 pCiiJ 
0.0329 pCils 
o.m pCi/J 

O.D420 pCl/J 
11.0984 pCl/J 
0.0491 pCl/J 
0.0639 pCl/J 

G.3SO pCi/& 
0.()615 pCi/J 
0.118 pCi/J 

O.D383 pCi/J 
G.289 pCila 
0.199 pCilg 

0.0482 pCilg 
1.31 pCilg 

0.196 pCi/J 
1.31 pCi/g 

0.0367 pCllg 
0.0776 pCi/J 

Pase 1 of3 

DF ADa1JSt Date T~~~~e Bach M 

1.0 EJB 12121191 1811 137661 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
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a:: SNLS00396 

RadioloPcal 

I' IS Eablmk SE 
POBaxSSOO 
Albuquerque. New Mexico 87123 
Mr.OoaJ Sahm,MS..104l 
1U'PfAJ24SOA 

Repon Date: JmiZZI')' 015, 1999 

SampleiD 
LabiD 
Maim 

: 043743-001 nAOU-228A-GR.-1B1-S 
: 9812309-10 

Data Callecled 
Data Received 
l'liorily 
Collodm 

:SOIL. 
: 1211l2198 
: 1210815lS 
:JlowiDe 
: Clieat 

DL IU.. llDitl 

AlphtJ Sp.t:ZrtJSCtJfT1 U7'tllli:lm • 6 irern.r 
A=acy, tlraoium-2331234 0.257 pCiiJ 

. ACCIIIliCJ, tlranium-DS 0.0677 pCilg 
Aa:urliC)", Urmium-238 0.481 pCilg 
Uranium-23312.34 0.976 +l·o.2S7 0.0280 0.0849 PCil& 
Utalli'IUil-235 O.OSll -+1· 0.0677 0.00 !1.0411 pO/g 
Urmium-238 2..62 -+1-0.4&1 0.0110 0.0'120 pCIJg 
GammG PHA • 22 items 
Actinium-228 1.02 +1- Q.249 0.04AO 0.137 pCilc 
Amcricium-241 u ..0.0255 -+1· 0.0856 0.0283 0.161 pCils 
Cerium-144 u -0.00650 +1-0.113 0.~04 0.206 pCil& 
Cesium-134 u -o.0940 +1-0.0245 o.ous 0.0312 pCi/& 
Cesium·l37 0.114 -+1-0.037.5 0.0111 0.0374 pCil& 
Cbromium-Sl u ·0.0428 +1·0.:152 0.131 0.435 pCi/g 
Cobalt-60 u 0.00571 ..... 0.0236 O.Dlll 0.0395 pCil& 
lnm-59 u .0.0173 ..... 0.0682 0.0271 O.IIS pCi/s 
l..ea<!-212 1.26 -+1· 0.154 0.0195 0.()546 pCi/s 
Lead-214 0.906 +1- 0.156 0.0222 0.0737 pCils 
Pocassium-40 l3.4 ..,._ 2.61 0.153 0.324 pCl/J 
Radium-226 0.863 #·0.131 O.Ql6l 0.0614 pCilg 
Radium-228 1.02 +I· 0.249 0.0440 0.137 pCl/g 
Rudlenillm·IOJ u -0.00943 ..... 0.0233 O.ol28 0.0417 pCi/g 
Rutbenium-106 u -0.0609 +1-0.174 0.0956 0.307 pCi/g 

0.0484 D.212 pCi/s 
0.0191 O.OS34 pCi/J 

Thorium-231 0.193 +I· 0.194 
Thorium-232 1.24 +1- 0.151 
Thorium-234 2..18 -+1-l.S 0.288 1.31 pCi/s 

O.OSS4 0.220 pCl/s 
0.288 1.31 pCil& 

Ul'allium-23.5 0.167 +1-0..225 
Urmium-238 2..18 +{. 1.5 

Pll3e 1 of3 

DF Allalysl Date "1lme Baldi M 

LDM 121221'J8 075:1 13&241 1 

1.0 
1.0 
1.0 

1.0 EJB 1212J,C]8 0909 137661 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
).0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

11110~~111111111 
•9812309-tO• 
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=SNLS00396 

YIIDwn-88 
Zircollium-95 

M•Method 

M1 
M2· 

SaDdia Naziollall.abara~Dries 
1515 Eubmt S£ 
POBox5800 
Albuquerquc.NewM=i1X187123 
Mr. Doug Salmi,MS-1042 
RFP IIIAI2480A 

SampleiD :043743-001 T1AOU-228A-GR-181-S 

u ~92 +1- 0.(12 

u 0.00 +1- O.D6S8 

EPlA.OllB 
HASL300 

DL RL tlnils 

0.0364 pCi/J 
0.~ pCi/J 

GEL Laboratory Cerdficatiaas 

AL-41040 
CA-2089 
OE-SC012 
ME-SC012 
NC-233 
RI -135 

AZ-A70S14 
cr- PH-0169 
FL - E8115&'87294 
MS- 10120 
NY·liSOl 
SC- 10120 

AL -410.SO 
CA - I-102312056 
fl.- E874721874S8 
NY-11502 
SC-10582 
trr-E-227 

Page 2of3 

DJ' ADa1JSt Data Tuae Baa:h M 

1.0 
1.0 EJB 12JZ3198 0909 137661 2 

AZ-AZ0514 
CT-PH-0175 
MS-294!7 
RI-138 
TN-02934 
VA- OOUl 

728 



Clime 

=SNLSOOJ96 

Swlia NltiOIIIl UboDIOries 
1515 Eubank s:E 
POllcx$800 
Albuquaq~~e. New M=D= 87123 
Mr. Doug Salmi.M5-1041 
RFP ti.AJ2480A 

Repon Date: Jamwy 06, 1999 

SamplciD 
laiD 

:043744-001 DAOU-22!A-GR-181-D 
: 9812309-13 

Radiological 

MaiiU 
DaleCNl~ 

Dale R=:ival 
Priority 
Collec:tor 

Alpluz Sp«trtUcapy Urrmium - 6 ircmr 
Acauacy. Umdum-2331234 0.243 
Accur.ocy, Unmum-235 0.0717 
AcCIU2C)', U12Dium-238 0353 
Uramum-2331234 0.856 
Unmium-235 0.0793 
U12Diwn-238 1-'9 
G""""" PHA - 22 itl!mS 
Actinium-22& 1.01 
A.rnmcium-l41 u 0.0115 
Ccrium-144 u -0..0467 
Ccsium-134 u 0.00382 
Cesium-137 0.()823 

Chromium-51 u -0.00639 
Cobalt-60 u -0.0140 
Iron-59 u -0.0264 
Lead-212 1.03 
Lead-214 LOO 
Powsiwn40 20.8 
Radium-226 0-911 
Radium-228 1.01 
Rntllemum-1 03 u 0.00422 
Rlathenium-106 u -0.0535 
Thorium-231 u 0.00 
Tho:r:ium-232 1.01 
Thorium-234 Z..7S 
Uranilllll-235 0.150 
uramum-23 a 2.75 

:son. 
: 12102198 
: 12108198 
: Ro1DiDe 
:Client 

DL 

+1- 0.243 0.0263 
+1- 0.0717 0.0164 
+1-0,353 0.0115 

+1- 0..222 0.0409 
+1-0.0262 0.0144 
+1-0.0839 0.0435 
+1- 0.0165 0.0107 
+1-0.0401 0.01113 
+1- 0.191 0.112 

+1- 0.0193 0.0101 
+1- o.asn 0.0244 

+1- 0.136 0.0172 
+1- 0.143 0.0199 

+1- 2.16 0.140 
+1- 0.154 0.0243 
+1- 0.222 0.0409 

+1- 0.0193 0.0114 
+1- 0.16 0.0884 

+1-0.192 0.0427 
.W- 0.133 0.0168 
.W-0.762 0.162 
.W- 0.143 0.0509 
+1- 0.762 0.162 

JU. Ual.ts 

pCi/g 
pCilg 
pOig 

0.0756 pCilg 
0.0894 pCi/g 
Cl.0756 pCi/g 

0.106 pCi/: 
0.0470 pCi/g 

0.153 pCi/g 
0.0272 pC/g 
0.03"~ pOls 
0.339 pCilg 

0.0329 pO/g 
0.0877 pCi/g 
0.0458 pCi/r; 
0.0526 pCl/g 
0.258 patg 

0.0531 pCl!g 
0.106 pO/g 

0.11363 patg 
0.286 pQ/g 
0.182 pO/g 

0.()449 pOig 
0.448 pQ/g 
0.176 pCi/g 
0.448 pCi/g 

Page 1 of3 

DF Aaalyst Date Tuae Batch M 

L.DM l2/Z2198 0752 138241 1 

1.0 
1.0 
1.0 

1.0 E1B 12121198 1814 137661 2 
1.0 
1.0 
1.0 
l.O 
1.0 
1.0 
1.0 
l.O 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
l.D 
1.0 

IIIIIUDIIIIUIIII 
"'llll~OQ-1"1• 
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=SNLS00396 

M•Mdhod 

Ml 
M2 

SaDdia Nlllicma! J..abcnloria 
1515 Eubaak SE 
POBox5800 
Albaquerque. N- Memo 87123 
Mr. Doug Salmi,MS-1042 
RFP #Al'2410A 

s.mp1cm : OC744-001 'DAOt1-228A-GR-l81-D 

DL 

u 0.000605 +I· 0.0179 
u ..0.00388 +1- 0.03&6 

0.00175 
0.02114 

EPlA..OllB 
HASL300 

GEL Lahoratcii'Y Certilicatioas 

AL-41040 
CA-2089 
DE-SC012 
ME-SC012 
NC-233 
RJ -135 

AZ-AZD514 
cr-PH-0169 
FL • EB71S&B'7294 
MS -10120 
NY ·USOt 
SC-10120 

AL-41050 
CA -1·10'2312056 
FL • EB74721874S8 
NY -11502 
SC-10582 
UT -E.-227 

Pase 2ar3 

DF ...uu,st Date T.- Bald!. M 

1.0 
1.0 ElB 17Jl1/9B 1814 137661 l 

AZ-AZOS14 
cr-PH-0175 
MS-29417 
RI·13B 
1'N -02934 
VA-OOlll 
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cc: SNLS00396 

Radiol.Pcal 
GGmm4 PHA • 22 items 
Adinium-228 
Amcricium-241 
Caium-144 
C:Wum-134 
Cesium-137 
Cm!mi11Jn.S1 
Cobalt-60 
Imo-59 
Lcad-212 
Lcad-214 
PctassiiDII-40 
Raclium-226 
bdium-m 
Ruthcl!ium-103 
Rutheniwn-106 
lhorium-231 
Thoriwo-232 
'Iborillm-234 
Unnium-235 
Unllium-238 
Yunum-88 
Zin:oniiUII·95 

M:Method 

Ml 

Saudi& NllioDil Labcnloli= 
1Sl5 EDbaak SE 
POBaxSIOO 
Albuquer'que. N- Mexico 87123 
Mz. Dmlg Salmi,MS-1042 
RFP tAJ2480A 

SampleiD 
LabiD 
Mllrix 

: 04374S-001 'IlAOU-ZlSA-GR-181-S 
: 9812309-16 

Da~~: eonectcd 
Dale Rea:ival 
Priori!)' 
Co1lcaDr 

Qua!Hier 

u 

u 
u 
u 

\J 

\J 

tJ 
tJ 

1.17 
0.0490 
0.0327 
0.0126 
0.105 

0.0300 
..().Q27(j 

..0.0207 
l.lS 
1.05 
21.5 

0.904 
1.17 

0.00683 
0.219 
0.00 
1.13 
1.25 

0.12.2 
1.25 

..().00443 
0.0143 

:Son. 
: 12102/98 
:1210819& 
:Roariae 
: Clic:a1 

DL 

+I-0.22S 0.0392 
+1-0.0732 0.0250 
+1-0.0977 0.0435 
+1·0.0186 0.0102 
-+1-0.0327 0.00987 

-+1- 0.19 0.0974 
-t/-0.0212 0.009&5 
-t/-0.0487 0.0218 
..... 0.135 0.0169 
.W-0.152 0.0195 

+1- 2.35 0.136 
-t-1· 0.141 0..0234 
+1·0.225 0.0392 

+1·0.0199 0.0101 
+1-0.22 0.0844 

.... 0.173 0.0424 
+1- 0.133 0.0167 

of/- 1.1 0.256 
-t-1- 0.105 0.11548 

+1-l.l 0.256 
+1-0.0162 0.00817 
-+1- 0.0354 0.0185 

Method-Dacripticm 

HASLJOO 

RL thdts 

0.128 pO/J 
0.145 pOig 
0.114 pOig 

Q.OJI6 pOig 
O.D347 pCilg 

0,340 pCilg 
0.0340 pCil& 
0.0123 pCilg 
0.049!1 l!Ci/g 
0.0630 pCilg 
0.299 pCilg 

0.0559 pCilg 
0.128 pOig 

0.0376 pOig 
0.270 pCilg 
0.197 pOig 

0.0492 pQig 
1.14 pOig 

0.197 pOig 
1.14 pCilg 

0.0293 l!Ci/8 
0.0657 pCi/g 

Page 1 of3 

1.0 EJB 1:2116198 1915 137661 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
J.O 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

IIIIIIJIIIIIIDmiiD 
"9812309-16• 
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c:c: SNLS00396 

Radiolopc:al 
GGmm.z PHA • 22 luc 
Acliniam-228 
Allleridum-:2.41 
C=rimn-144 

Cesiam-134 
Cesiam-137 
Ouomium-S1 
Ccbalt-60 

Inm-S9 

Lead-111 
I.ad-114 
Powsium-40 
Radium-:226 
R.acllw.l28 
Ruthcaiwn-103 
Rndleoium-106 
Thoriwn-231 
Thorium-m 
Thorium-134 
UnDium-23S 
Urmiam-238 
Yllrium-88 
Zircoaiwa-9S 

M'"Metbod 

Ml 

Salldia Nlliaual LabcniDries 
mSEubcztSE 
POBOlt~BOO 

Albaquerquc. New Mexico 87123 
Mr. Daag Salmi,MS-1041 
RFP #AJ2480A 

~lD 
LablD 
Maim 

: 043746-001 17AOU-228A-GR-183-S 
: 981230!).17 

Dlle Colledcl 
DlleRecei~ 

Priarily 
CoD ector 

u 
u 
u 

u 
u 
u 

u 
u 
u 

u 

1.12 
.0.0S40 
D.0203 

0.00468 
0.106 

.0.137 
.0.00679 
-0.0335 

0.955 
1.02 
lD.6 

o.sso 
1.12 

-0.00882 
0.00 
0.00 

0.941 
1.S9 

0.159 
l.S9 

0.0120 
0.00 

:son. 
: 12J02198 
:12/01198 
:Raati= 
: Clil:llt 

DL 

+1-0.247 0.0416 
+1-0.0195 O.OU7 
+1-0.0978 0.008 
+1-0.0183 0.0108 
+1-0.0387 0.0104 
+1- D.lSS 0.102 

+1-0.0199 O.DIOS 
+1-0.0533 0.0231 
+1- 0.117 0.01"71 
+1- 0.151 0.0205 

+1-1.4 0.145 
+1-0.14 0.02.46 

-+1- 0.247 0.0416 
+1-0.0203 0.0106 
+1- 0.376 0.0889 
+1-ll..201 0.0445 
+1- o.ns 0.0175 

-+1- 1.19 0.264 
+1- 0.173 O.OS39 

+1-1.1!1 0.264 
+1-0.0164 0.00867 
-+1- O.OSII 0.0196 

Melbocl-Descriptioa 

HASL300 

0.131 pOia 
0.115 pCi/g 

0.181 pCi/g 
0.112!14 pO/g 
0.03S7 pCi/g 
0.310 JtCi/1 

0.0346 pCilg 
0.0909 pCilc 
O.OS11 pCilg 
0.0581 pCi/c 
0.371 pCi/g 

0.0611 pCi/g 
0.131 pCilg 

0.03.59 pOle 
0.219 pCi/g 

0.196 pCilg 
O.OSJI JtCi/1 

1.08 pCilg 
0.195 pCi/& 

1.08 pCIIg 
O.D350 pCi/J 
0.0707 pCi/& 

hac I af3 

1.0 EJB 12116/98 18SO 137661 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

IIIIIIIDIIIIIIII 
*9812309-17° 
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cc: SNLS00396 

Radiolozical 
GammG PHA- 22 iWru 
A.ctiaiwn-228 
Alm:ricium-241 
Cerium-144 
Ccsium-1:34 
Cesium-137 
Chrolllium-S 1 
Cobalt-60 
lrtm-59 
Lead-212 
J...ead-214 
PowsiliDI-40 
R.adiwn-226 
Radium-228 
Rutheaium-103 
Rutbellium-106 
lborium-2.31 
Thorium-2.32 
Thorium-2.34 
Uraaium-2.35 
Uraaium-2.38 
Yariwn-88 
Zitconium-9.5 

M=Mathod 

Ml 

s.lia Nlliolll1 L.abcarmies 
1515 E!uhllll: SE 
POBox5800 
Albaqoc:rgoe. New Maico 87123 
Mr.Dou& Salmi.MS-1042 
R!'P IIA124SOA 

Samp'leiD 
LlbiD 
Malrix 

:043147-001 TlAOU-mA-Gll-114-S 
: 9&12309-19 

Dare Cnllr..,.d 

Dare Rece:md 
Priority 
Collstor 

u 
u 
u 

u 
u 
u 

u 
u 
u 

u 

u 
u 

0.999 
0.0159 
0.02'7'7 

-0.00192 
0.0839 
0.0147 

..0.0033.5 
.0.0454 

0.716 
0.792 

22.1 
0.697 
0.999 

..0.00462 
.0.0492 

0.00 
O.TT4 

1.53 
0.00108 

U3 
0.00784 
0.00710 

:son. 
:12J02198 
: 12JD8/98 
: RoDilDc 
: Cimt 

DL KL Usdts 

+1- Q.2S9 0.0440 0.135 pCilc 
-11-0.0906 O.oz78 0.149 pCUJ 
-11-0.115 0.0$00 0.203 pCl/g 

+1-0.0299 0.011.5 0.()320 pCi/J 
+1-0.0392 0.0111 0.()411 pCIIJ 

-11- !l.2Ql o.m G.363 pCi/J 
+1-0.0222 0.0111 0.0387 pOl a 
+1-0.0582 0.0245 0.0958 PCilc 
+1-0.126 0.0195 0.0129 pCIIJ 
+1- 0.133 o.om 0.0698 pCilg 
+l-l.69 0.1.53 0.2113 pCilg 
+1- 0.13 0.0262 0.0633 pCl/J 

+1-0.259 0.0440 0.135 pCl/g 
.."-0.0218 0.0114 o.ons pCl/g 

+1- 0.181 0.0944 Q.307 pCilc 
-+1- 0.19$ 0.0484 0.210 pClla 
+1- 0.124 0.0191 0.0817 pCllg 
+I· 1.41 0.284 1.21 pCIIg 

-+1- 0.112 0.0631 G.212 pCllc 
-II· 1Al 0.214 1.21 pCllg 

+1-0.0166 0.00906 0.0340 pCllg 
+1-0.0382 0.0207 0.0701 pClfJ 

Method-Descripti011 

HASL300 

Pqe I o!3 

DF AlullJst Date Time Batch M 

1.0 EJB 12116198 1851 137661 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
\.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

II II 
•98t%!09-19* 
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Cliem: Sax!ia Nllimllll..abomlories 
1515 Eabak SE 
POBOltS800 

cc: SNLSOCI3516 

RadioloPCIII 
Gtmun.z PHA • 22 itmu 

Ac!iui11m-228 
.Americinn>-241 
Cerium-144 

Cesium-134 
Caium-137 
Cllnlmium-5 1 
Cobalt·60 
Iron-59 
Lead-212 
I..=l-214 
POIIW:iam-40 
Radiam-226 
Radium-228 
RUlhellium-103 
Rutbellium-1 06 
'Ihorium-231 
'Ihorium-232 
'Ihorium-234 
URDium-235 
Uramam-238 
Yllrium-88 
Zi=Dium-95 

M•Melhod 

M1 

Albuquerque. New Mexico 87123 
Mr. Poll& Salmi,MS-1042 
RFP fAJ2480A 

SampleiD 
Labm 
Maaix 

:043748-001 '17AOU-221A-GJt-li.S.S 
: 9812309-20 

Dale CoJ!ccrrd 
Dale Rr:a:ive:d 
1'liorily 
CoDcctor 

u 
u 
u 

u 
u 

'll 
u 
u 

u 

u 

LO'l 
.0.0381 
..0.0440 

-Q.Il0410 
0.135 

..0.0999 
0.00396 
0.0264 
0.954 
0.764 
24.0 

0.755 
1.02 

..0.0124 
0.0659 

0.00 
0.940 
3.13 

0.0341 
3.13 

-0.00203 
0.0260 

:son. 
:12102198 
:12108198 
:Raalilll 
: Clialt 

DL RL tiaiiS 

+1-G.216 0.0423 0.115 pCilg 
+I· 0.0815 0.0264 o.I38 pCi/J 

+1- 0.103 0.0476 Q.l86 pCi/g 
+1-0.0194 0.0109 O.o300 pCi/g 
+1-0.0445 0.0106 O.o309 pCi/J 
+1- 0.1513 0.106 0326 pCIIg 

+1-0.0228 0.0107 0.04151 pCilg 
+1-0.054 O.Q231 0.101 pCi/g 
+1-0.123 0.0186 0.11498 pCIIg 
+I· 0.133 0.0211 0.0641 pCi/g 

+1-2..93 0.149 0.392 pCIIg 
+I· 0.129 0.0250 0.0629 pCilc 
+1- D.216 0.0423 0.11, pCi/g 

+1- 0.0188 0.0108 0.03:ZS pCilg 
+1-0.157 0.0901 D.291 pCi/g 
..... 0.196 0.0462 D.20l pCi/g 
+I· 0.121 0.0183 0.0491 pCilg 
+I· 1.29 0.270 1.17 pCiJg 

+1-0.172 0.0560 D.210 pCilg 
+1-1.29 0.270 1.17 pCil: 

+1-0.0167 0.00380 0.030S pCilg 
+1-0.0772 0.0199 0.0637 pCi/g 

Ml!tbod-Daaiptioa 

HASL300 

Page 1 of3 

DF A.uJyst Date 'l1me Batch M 

1.0 ElB 12116/98 1852 137661 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

IIWifiiiiiiDimmo 
'"9812309-20" 
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CoDtact: 

Project Desc:riptiaa: 

cc: SNLSOOl96 

SllldiaNIIiOIIall..aboralories 
lSlS:EubmkSE 
POBoxS800 
AJbDquetquc. New Mexico 87123 
Mr. Dour 5almi.MS-1042 
RFP ltAJ2480A 

Report Dare: Jazwary 06, 1999 

SIIDPieiD 
LabtD 
M.m 

: 043749-001 1JAOU-22BA-GR-186-S 
: 9812309-2:1 

Radioiopc:al 

Date Colle=d 
Dale Ra:eived 
Priorily 
C4Jll:dur 

Alpltl: S~CII"DSCDJ1Y Urtllliz:m • 6 iiDrU 
Accuracy, Urzniom-2331234 0.229 
Accuracy, Urantam-23S O.O!i!3 
Accuracy, Uraniwn-238 0.4Il 
Utaaium-2331234 0.760 
Utaaium-235 O.QS41 
Uracium-232 2.01 
Gdmma PHA • 22 izmu 
Aclinium-228 0.936 
Amcricium-241 u -0.0170 
Ccriam-144 u -0.0385 
Ccsium-134 u -0.0176 
Cesimn-1.37 0.1~1 

Cbromium-S I u 0.0713 
Coball-60 u -0.0232 
!ron-59 u -0.0150 
l...ead-212 0.933 
Lel<!-:214 0.898 
Potas5ium-40 19.0 
Radium-226 0.803 
Radium-228 0.936 
Rlltbeniam-103 u 0.00560 
Rutbemmn-106 u -0.0135 
Thorium-231 u 0.00 
Thorium-232 0.920 
Thorium-234 1.72 
Unmium-235 0.141 
Uramum-238 1.72 

:son.. 
:1210219& 
:l:z,m/98 
:RoutiDe 
:Client 

DL RL Vails 

pCi/g 
pCilg 
pCilg 

-+1- 0.229 0.0330 0.108 pCl/g 
+1- 0.0583 0.0116 O.lrn9 pOts 
+1-0.411 0.00 0.0430 pCjla 

-+1- 0.233 0.0419 0.120 pCjla 
+1- 0.166 0.0424 0.2S4 pCIIg 
-+1- 0.109 0.0552 0.1ri5 pCi/J 
-+1- 0.021 0.0124 0.0356 pCilg 

+1-0.0369 0.0120 0.034i pCi/g 
-+1- 0.204 0.120 0.360 pOls 

+1-0.0298 0.0122 0.0416 pCi/s 
+1- 0.055 0.0268 0.0980 pCi/J 
-+1- 0.123 O.Qll2 0.0592 pCilg 
+1- 0.1S4 0.~1 0.0703 pCi/g 
+1- 2.56 0.168 0.367 pCilr 

11'-0.131 0.02ll3 0.0733 pCi/J 
+1- 0.233 0.0479 0.120 pCi/s 

+1- O.Ql14 0.01:23 0.039S pCilg 
-+1- 0.176 0.102 Q.306 pCi/g 
+1- 0.207 0.0527 Q.206 pC!Jg 
-+1- 0.121 O.Ql08 0.0584 pC!Jc 

-+1- 1.75 0.405 1.91 pCi/g 
-+1- 0.121 0.0694 o.m pCjfg 
+1-1.1S 0.405 1.91 pCilg 

Page I o£3 

DF Allalyst Date ~~ Batch M 

LDM 12122198 0759 138241 1 

1.0 
1.0 
1.0 

1.0 EJB 12116/98 1853 137661 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

II IIIlO 
•9812309-22• 

767 



1.S1S Eubaak SE 
POBaxSSOO 

Coznacl: 
Project Dcsctipticm: 

.Albuquaquc. New Mmco &7123 
Mr. Doug Salmi.MS-1042 
RFPliAl2480A 

=SNLS00396 

M.,Mefbod 

Ml 
Ml 

SampleiD :043749-001 T1AOU-228A-GR-1116-S 

DL 

u ..Q.OOSJ9 +I· 0.0218 
u 0.0219 +I· 0.0399 

0.00991 
0.0225 

EPIA-OllB 
HASL300 

RL Uaiis 

GEL Laboratory Certific:ati- EPJ J..aboratary Certific:alioas 

AL-41040 AZ·AZOSI4 AL-41050 
CA -208!1 cr -l'H-0169 CA • 1-102312.QS6 
DE·SCOI2 fL • E87156/S7294 FL- E87472/S745ll 
ME-SC012 MS-10120 NY·ll.S02 
NC-233 NY· 11501 sc. 10582 
RI ·13S sc. 10120 UT • E-227 

P:lgc laf3 

DF AIIU,a Date TIIM Batch M 

1.0 
1.0 EJB 12116.98 18S3 137661 2 

AZ-AZOSI4 
Cl"-PH-017S 
MS-29417 
RI ·138 
"IN ·02934 
VA-OOlll 
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Clicm: Sw!ia Nalicmal Labomories 
1515 Eabm SE 
POBaxSSOO 

cc: SNLS00396 

Radiolapa! 
G<lmma PHA • 22ilmu 
Ac:tiDJum-228 
Americium-241 
Cerium-144 
Cesium-134 
CAium-137 
Chromimn-Sl 
C.bal!-60 
lroa-59 
I..<:od-212 
Lt:ad-214 
Powsium-40 
Radium-226 
Ridium-228 
Rn!hcailllll-103 
Rn!hcaium-1 06 
Thoriwn-231 
Thoriwn-232 
Thorill!ll-234 
URllium-235 
Utalliam-238 
Yttrium-88 
Zin:ollium-9S 

M•Melhod 

Ml 

Albuquerque. New Mwco 87123 
Mr. Dauc Salmi.MS-1042 
RFP #A.l2480A 

Repon: Dale: January 06, 1999 

SamplciD 
Lab II> 
Maim. 

:043750.001 TJAOU-:Z:UA-GR-187-S 
: 9812309-25 

Date CoDeacd 
Dale Received 
Priority 
Con ector 

Quali.lier 

u 
u 
v 

v 
u 

v 
u 
u 

v 

u 

:son. 
: l:V02198 
: 12108198 
:Rout!De 
: Cliatt 

DL JU. Uaits 

Page 1 of3 

DF ADalyst Date 'l1me Batdl M 
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ANALYSIS REQUEST AND CHAIN OF CUSTODY ...., ....... .,, .. .... Internal Lab 

Batch No. SARNVR No. L 

Page 1 ol · 

ARICOC- ... I _6_0_1_19_1_ Press Fl fOr tns!ttlc!Jons fOr .,ell field. 

... 
Dept No/Mall Slop: 6133/MS1147 v--- . 
ProjecVTesk Manager: John Com.tJ!V LA• 

1 
'' 

Project Name Site 228A VCM t' ~") 
Record Center Code E.Q/o,~IJt:AT..__./ 
Logbooll Rei. No.: 

Dele Samplet Shipped: L:)J ~[f!,f 5MO use 

CarrlttriWayblll No.: :;J.. I 5 ';1. ~a 
Contract No.: M-2.'16:)/l ~:· 

Lab Contact Edle Kent 
Lab Dntinallon: GEL 

SeNice Otder No.: CF0690 
SMO ContacVPhone: poug Salmt/B'I'dno 
Send Re ort to SMO: .,S(I'I-1 ..Ji!>.c~evt 

Location J Tech Area 
r-~~~~~--~ --------

NA 

Building NA Room NA 
Sample No.· 

Fraction 
E R Sample 10 or 

Simple LocaUon Detail 
Date/Time 
Collecled 

Caae No.: 7225.2205':} •• 
SMO Aulhorlzellar( /1 /..// • • J'. 
Bill to: Sandia Nlt'~_{a&fafot(es 
Supplier Servi&.. Oept.~f __ _ 
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Reference LOV {available at SMO) 
!~ Container !· ~ !& 
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1/) :I Type Volume Vlltva .?] ~ U! Pllllmeler & Mllhod RttqUIIIed 
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I.A81J! 

LH 
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043752 • 002 T JAOU-221A.OR·111~ "~ l.l~O RCRA Met1l1 

043753.001 TJAOU·221A.OR·110~ l;)f);N.[Jai.!.S 0111m11Spec 

04375-6 • 001 TJAOU·UIA.OR-111~ lt~Jil SS O~~tm~~Spec,leo U 

043754. 002 tJAOU-221A.OR·111~ ,...._.,/ I::LS"i _\!.-- RCRA Metala, HE, SVOCa 
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Turnaround Time ~Nonnal []Rush ReQuired Report Date I QC lnlts. yt c.oc. Gtolal'\ r~Qlw~ 11.1!. Cac. 

Sample 
Team 
Membere 
I. Rolinquilhed by 

Neme 
Chrla Catechle 

I. R..:oivod by '// L.1 /?_,L7 

2.Rotinqult~1-~ ~ 

2. Rocolv..u.y- -/ - p 
3. Rolinqulthod by 

3. Rocoivod by 

Sillnature 

Org. Dolo I ( 

Org. Dolo 

Dolo 

Inn Company/OrganlzllliOn/PhOne 

lr_t..- MDM/81311881-3198 

Pluae 1/at •• aeparate report 
~- Rotinqulahed by Org 

~- R..:•ivod by Org. 

5. Rollnqullhed by Otp 

5. R..:oiYod by Org 

limo 6. Rollnqullhed by Org. 

Tim• 8. Rocoivod by Oog 

Abnormal 
Conditione on 
Receipt ...... LISE 

Dolo 

Dolo 

Dolo 

Dolo 

Dolo 

Original To Accompany Samples, 
laboratory Copy (While I 

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

2"' Copy SMO Suspense Copy 
(Yellow) 

3,. Copy Field Copy (Ptnk) 



, 

• 

51= 2001-COC (10-01) 

..._.-••cS.t1tii-

Project Name: Site 228A VCM 

Location I Tech Area NA 

Bulldong NA Room NA 
Sample No .• ER Sample 10 or 

Fraction Sample Location Detail 

043756.001 T JAOU-221A-OR-1U-S 

043757-001 T JAOU-221A-OR-1U-S 

043757.002 TJAOU-221A-OR·113-S 

043756.001 T JAOU-2ZIA-OR-1t4-S 

0437511-001 T JAOU-UIA-OR-ttli-5 

0437511 • 002 T JAOU-221A.QR-1ti-S 

043780-001 T JAOU-221A.OR-t .. -S 

043780-002 T JAOU-221A-OR-1ti-S 

043780.003 T JAOU-221A.OR-111-S 

043781-001 T JAOU-221A-OR·117 -S 

043781.002 T JAOU-221A-OR-tl7 -S 

043782.001 T JAOU-221A-OR-111-S 

0437113-001 T JAOU-221A-OR-111-S 

043783-002 T JAOU·ZZIA-OR-111-S 

0£3764 ·001 T JAOU-221A-OR-2DO-S 

O'i~'7~ • oos lJA<:n·a:.M- Tt 
0 'l'!t "kf4 • 0010 ~ku-~- El, 

O'i lt)d, • 007 IT'::JAPL\-li.41M- £& 

Ott ~""' • OO'l. lni\ClU-~A- E& 
O'it.l~ • oo:>'\ 1-nAou-~~-EC. 
"4 t,"),;,t( - 010 -nsAou - ';).afi.A -EP, 

O~'!o1i.li • 01\ "t-;,Aou.-~ -EG . 
. 
. 

Abnorm11 Conditione on Receipt 

RIK:Iplent lnltllll 

Original To Accompany Samples, 
Laboratory Copy (While) 

ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) Page 2 0 • 

Press Ft rot inslruc6ons for .. ch natd. 

ProjecVT ask Manager: John Cooland Case No.: 7225.2203 

., ... 
c"- £ Reference LOV (available at SMO) 
e,,; : it r/l OalefTime 

ffi "'a Collected 

D Zl8A ilac:Q'l& ·~ II~. 1!10 

lr~ra0 
ltl.al"'· fBt.s 
II~. l~o 

I 
ii.»<At. l!.lo 
ll:la)CIS I~ 

II~. Ill:! 
It~. I !'Yl 
lu~ lt\~o 
lr~~/tlUO 

lt~SO 
lt!I...!><K> IJ'tlO 

a~s. '1110:: 
y ~clG~Cll.i '11.10:!. 

'""" ...... !"\IS 
~c lt4L'S 
,~, Iii IS 
o-....""'n 14.:1..0 
lao~ ·~. ,, . 14olc; 

\Jr ,v " ......... 
'"~ 

LAB USE 

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

J>,. 
o.:s e,. 

,)J:::I! 

s 

,v 
. bllll 

' v 

Container ~~~ Preset- i~:-• II 
Type Volume valive <II :I! 

lf3 ·""" .. I 
4C G 

I~"" .. I I I 

Sa>" I \ \ 

,Lo-

~ ot. 
Sco .... l 

' v v ,v ,..; 
(:, I~,:- -.o .. l HC:..Lilt. (:, 

& 1"..-lto,.\ IKLofiiC. 

Ab a.Ht. 4c. 
A~ 4XIl ltt 
p .(;01) ... l-l._xr'!.•" 
p \ L lur.~a-..f 
p IL I ~I'JO~~ v 

•• 2 Copy SMO Suspense Copy 
(Yellow) 

• a& 
~~ 
<II 

SA 

" / .u__m -.. 
{_~ 

a 
&.. 
~6 
fR 

lvf..S 

ARICOC-1 601191 

lABUI 

LO-Param1ter & Method Requeatad 
a..,. 

0 

Ganm1Spec 
G~nm~Spec 

RCRAMelala 

Ganml Spec 

01nm1Spec 

RCRAMetala 

01nm1 Spec, lao U 

HE,SVOCa 

voc 
01nm1Spec: 

RCRAMetala 

G1nm1Spec 

O~nm~Spec 

RCRAMelala 

Omm~~ Spec 

voc. 
vee. 
<.oec. (o-.-.\ 

HE 
~t tl._l\_ ~ ek\S 
&o. ,., "'II. SEU. 
:t~ _U.. 

, . 
3 Copy Freid Copy (Ponk) 



cc: SNLS00396 

Radiolopca! 

Sllllltia Natiolllll.A== 
1~1~ :Eubaa1: SE 
POBa~t5800 

Albuquerque. New Me:Cco 87123 
Mr. Doug Salmi.MS-1042 
RFPtAnAaOA 

SampleiD 
LabiD 
Ma:rix 

: 0437~1 TJAOU-228A-GR·191-S 
: 9812300.0S 

Dale Collec:l:c4 
Datcbceivc4 
Priotil)' 

Coll=or 

llesalt 

:son. 
: 12/02/98 
: 12108/98 
:Rawiae 
: Oient 

DL RL Ullit:s 

Alpha Sp«l711sr:ilpy Urr:tWtm • 6 u-s 
Accancy, Uranimo-233/234 o.2Sl pCi/J 
Aci:wacy, Urmium-235 0.0451 pO/J 
.4,caracy, Uranium-238 Q.309 pCi/J 
Unmum-2331'234 0.916 ~-0.251 0.()269 0.0804 pO/J 
Unmium-235 0.0389 +1-0.0451 0.00 0.0389 pCi/J 
Urallium-238 1.38 ~-0.309 0.00 0.03&a pCi/J 
Gamm.o PHA - 22 items 
Actinium-228 0.816 .W-0.178 0.0401 0.101 pCI/J 
Amcric:ium-241 u -0.00618 +1-D.0915 0.0306 0.163 pCi/J 
Cerium-144 u -<1.0430 ~0.0904 0.0453 0.167 pCi/J 
Cesium-134 u ~03110 ~-0.0167 0.00968 0.0259 pO/J 
CesiWD-137 0.114 ~-0.037 0.00944 0.0312 pCi/J 
Cnromium-S I u 0.00!56 ,.,_ 0.169 0.0945 0.301 pCi/J 
Cobal.t-60 u -o.oosao .W-0.0139 0.0107 0.0338 pCi/J 
Iron-59 u 0.007lS +1- O.o492 0.0206 0.0769 pCi/J 
I.eacl-212 0.875 ~- 0.108 o.om 0.04SS pCi/J 
I.eacl-214 0.896 ~- 0.123 0.0179 O.QS32 pCi/J 
Pow.sium-40 20.6 ~- 2.36 0.0908 0.339 pCilg 
Racllum-:226 0.71.5 ~- 0.11 0.0206 0.0546 pO/J 
R.adiusn-228 0.816 ~-0.178 0.0401 0.101 pCilg 
Rutheruum-103 O.o:l44 +1-0.0192 0.00986 0.0352 pO/J 
Rutheruum-106 u -O.Cl0978 ~-0.\43 0.0&35 D.l61 pCi/J 
Tborium-23! u 0.00 ~- 0.143 0.0445 0.167 pCilg 
Thorium-232 0.861 +1- 0.106 0.01.50 1!.0448 pCilr; 
Thoriwn-234 1.41 +1-1.49 0.356 1.25 pO/J 
Uraruum-235 0.0494 ~-0.147 0.0488 0.115 pCilg 
Urllmum-238 1.41 +1-1.49 0.356 1.25 pCi/J 

Page 1 of3 

DF ADaiJs1; Daaa Tune Bald! M 

LDM 1212:!/98 0752 138241 1 

1.0 
1.0 
1.0 

1.0 m 12/18198 0835 137660 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

llllllmDDIIIIIImD 
•91112300-QS• 

1085 



cc SNLS00396 

s-5&Ncional~ 

!515 Eabank SE 
PO Box 5800 
Albuquaqae. .New M~co 87123 
Mr. Doas Salmi~\iS-1042 
RFP 1Al2ASOA 

SaalplciP 
LabiP 
M.llri:l: 

:043755-001 TJAOU..228A-GR-l9l-D 
: 9812300-08 

Radlolopc:al 

Dale CollrMed 
D=Ro:=ived 
Prilllity 
Coll=lar 

Alpha Spn:utm:opy Unmium. 6 iums 
lv:;r:omq, Ur.mium-2331234 0.227 
Accuracy, Ur.mium-235 0.0503 
Accuracy, Ur.mium-238 0.349 
Ur.mium-2331234 0.770 
UI'Zilium-235 u 0.0249 
u IUiwn-2.38 1.60 
Gamma PHA • 22 iums 
A.etimum-228 0.802 
Amcricium-241 0.028S 
Caium-144 u ~.0211 

Cesium-134 u 0.00649 
Cesium-137 0.0848 
Chromium-5 I u 0.0407 
Cohalt·60 u 0.00462 
lmn-59 u ~.00679 

Lead-212 0.945 
Lcad-214 0.799 
Potusium-40 26.2 
Radium-226 0.796 
Radiwn-228 0.802 
Rutbecium-1 03 u ~.000730 

Rulbccium-106 u ~.0357 

Thorium-2.31 u 0.00 
Thorium-232 0.930 
Thorium-234 1.43 
Uramwn-235 0.136 
Urmium-2.38 1.43 

:SOIL 
: 1:2J02198 
: 12108198 
:Row:ine 
: CliC111 

DL 

+1-o.m 0.0341 
+1-0.0503 Q.0250 
+I-D.349 0.00 

.W-0.213 0.0425 

.W-0.026 0.0147 
+1-0.0819 0.0440 
+1-0.0174 0.0103 
+1-0.0472 0.0101 
+1·0.174 0.0971 

+1-0.0205 O.Olll 
+/-O.DS36 O.D21S 

...... 0.126 0.0154 
+I· 0.123 O.OlSS 
""-2..63 0.0941 

..... 0.133 0.0220 

..... 0.213 0.0425 
..... 0.0189 O.QlOS 
+I· 0.154 0.089l 
+1-0.l:S 0.0452 
+1- 0.12<' 0.0152 
+1-0.583 0.194 
-+1· 0.1:5 D.0478 
-+1· 0.5&3 0.194 

BL UDits 

pCi/J 
pOia 
pCifJ 

O.lU pCilg 
0.112 pCl/J 

0.0414 pCllg 

o.us pCi/J 
0.0473 pCl/J 
0.152 pCila 

0.0289 pO/g 
0.0327 pCilg 
0.313 pCi/s 

0.0383 pCilg 
0.0921 pOig 
0.0430 pCi/J 
O.OS4S pCi/J 
0.261 pOls 

0.0580 pCila 
0.125 pOig 

0.0349 pCilg 
0..276 pO/g 
0.161 pCilg 

0.0424 pOig 
0.452 pOig 
0.171 pQfg 
0.452 pCi/J 

P2ge 1 of3 

DF Aml,st Date Tame Batda M 

LD!ti 12/Zll91 0752 138241 1 

1.0 
1.0 
1.0 

1.0 EJB 12118198 0835 137660 2 
LO 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1111111111111111 
-981230().08• 

1096 



Cicm:: Sl:lldia Nciotlal Labanllclies 
1515 EDbaDk SE 
PO Box.SSOO 
Albuqaerque, New Mmco 87123 

Cootaa: Mr. Doug Salmi.MS-1042 
Prc;ect Descripaaa: RFP#AJ2480A 

cc: SNLS00396 ~01= Dcc:zzlbcr 31.1998 Page I of3 

SampleiD : 043760-0011lA00-22&A-GR-196-S 
LablD : 9812300-17 
Malrtt :son. 
Da= Collected : U'02198 
D~~eRazivul : 12/0ll98 
Priority :Ralllille 
CaDec:tar : Cliau 

1'2r.IJ:Dmr Qualifier llsull DL lU. thlils DF Allalyst Dam r- Batch M 

lladiol~c:al 

Alpha Spttammpy Uranivm • 6 iums 
Accuracy. Urallium-233/D4 0.333 pCi/J LDM 12122198 11752 138241 I 
Accuracy. Uramum-235 Q.OS4Q pCi/J 
Accuracy. Utlll:lium-238 0.41!1 pCi/J 
Uruium-233a34 0.884 +1·0.333 O.DS70 o.212 pO/J 1.0 
Urzniam·235 u 0.0199 +1-0.0.54 O.lllll Q.138 pCi/J 1.0 
URDium-2311 1.33 +1-0.41.5 0.00 Q.Q714 pCi/J 1.0 
Gamma PHA • 22 iunu 
Aclinium·228 0.917 +l-ll.222 0.0459 0.118 pOIJ 1.0 EJB 12/18198 1327 137660 z 
Americium-241 u .().0300 -+/- 0.0939 O.lllll 0.145 pO/J 1.0 
Cetium-144 O.Q688 +1-0.]08 O.QSOI! 0.199 pCi/J 1.0 
Ccsium-134 u 0.00281 +1-0.018 0.0111 o.a:zaa pOls 1.0 
Ccsium-137 0.0982 +1- 0.0358 O.OHX! 0.0392 pO/J 1.0 
Chromium-.51 u 0.00770 +1- 0.209 0.109 0.363 pOIJ 1.0 
Caba.tt-60 0.0161 +1- 0.0312 0.0122 0.0440 pO/J 1.0 
Iran-59 u -0.018.5 ...,_ 0.0.508 0.0236 0.0!97 pO/g 1.0 
Lead-212 0.971 ..-~. 0.127 0.0175 0.0.551 pCilc 1.0 
l..ead-214 0.8.50 +I· 0.1315 0.0205 0.0661 pCi/J ].0 
Po!assium-40 20.3 +1- 2.51 0.104 03158 pCiiJ 1.0 
Radium-226 0.788 +1-0.125 0.0237 0.06S4 pCi/J l.O 
Radiwn-ZZB 0.971 +1-0.222 0.0459 0.118 pCilg 1.0 
Rulheniurn-1 03 u -0.000288 +1-0.0221 0.0114 0.0400 pCilg 1.0 
Rulhemum-106 u 0.00474 +1- 0.169 0.09.58 0.303 pO/g 1.0 
'Iborium-231 u 0.00 +1- 0.192 0.0509 0.207 pCi/c 1.0 
'Iborium-232 0.955 ..-/-0.125 0.0172 0.0.542 pCilz 1.0 
Thoriurn-234 U9 +1- L41 0..339 1.19 pCils 1.0 
t'raniwn-235 0.124 +1- 0.169 0.0549 0.213 pCi/J 1.0 
t;nmum-238 2.29 +1-1.41 0.339 1.19 pCi/J 1.0 

_ ....... _.. ...... 
1125 



Sandia Nalianal J...abomoDcs 
1515 Eubmk SE 
POB~SBOO 

Albuquczqu=. New~ 87123 
Mr. Doug Salmi,MS..l042 
RFP #Al2480A 

= SNLS00396 Repolt Due: o......nJwr 31,1998 

llactiolocial 

S=pleD> 
LabiD 
M.alrix 
Dale Collecred 
Dare Recei'OeC! 
Priority 

Collector 

Qull6er 

AlphaS~ Uranium· 6 iums 
Aa:urat::y. Uanium-2331234 
Aa:urat::y. Uranimn-235 

0.0323 
0.0239 
0.0270 
0.0384 
0.0385 
0.0438 

Aa:urat::y, Uraaium-238 
Ul'lllilDD-233.1234 
Ul'lllium-235 
Uanium-238 

M•Metbad 

Ml 

GEL Laboratllr1 Certltlc:atioas 

AL-4\040 AZ·AZOSI4 

: 043764-011 TIAOU-228A·EB 
: 9812300-32 
:AQtlEOUS 
:121021'!18 
: 12108198 
:RIIIIIiDe 
:Oicm 

+{.().0323 

+1-0.0239 
+1-0.02'7 

EPlA-01\ 

DL 

0.0248 
0.0198 
0.0192 

AL-410S0 

pCiJl 
pCill 
pCill 

0.0464 pCill 
0.0243 pCill 
0.0306 pCill 

Page 1 of2 

DF .bairst Dare lime BalCh M 

1.0 
1.0 
1.0 

NVN 12124198 0933 138289 1 

AZ-AZDS14 

111111111111111110 
1172 



I 

. 

SF' :nxn.coc flO 1111 
Infernal Lab ,)~· ...., ........ ,, .. ~ Batch No. 

Dept No.IMall Slop: 81ll/MS1147 y--. . 
ProjecVTeak Manager: John Coolanlt' LA• 

1 
' 

Project Name Site Z28A VCM A~5 
Record Center COde:E.t/I~A/tA 
Logbook Ref. No.: 

St!rvlce Order No.: CF0890 

Location I Tech Area NA 

Bulktina NA Room NA 
Sample No.- ER Sample ID or 

I 
liR- J '55" 

·IJ• ANALYSIS REQUEST AND CHAIN OF CUSTODY J L . 1'11\ d~'' 
SAR/WR No. 

1 
F'rrlu F 1 for instruc~ons for .. ch fteld. 

Dale Samples Shipped; 1.2 I 71 r R SMouse Contract No.: A.)-2,.8:)11 ~:· 
Carrier/Waybill No.: ~I 5 "7- ~ 0 Calli! No.: nzs.zzOS:} , : 
Lab Contact fdle Kent SMO Authorizatlal( ,-1 /.L~· 

Lib Destination: g§. 
Bllllo: Sandia Na'ii~fltl{_t'-IOI(n 
Supplier Servi~. Depl 

SMO ContacVPhone poug Salm~B'f'dtlo P.O. Bo• 5800 MS 0154 

Send Re ort to SMO: ,5(1"1-1 -J ~eM 

2'0:: i Reference LOV (available at SMO) 
f.l; • -£~: Conlainer 1J~ !s. ~6 .. 

1/1 m! a: Date/Time Prner-
E>o 

Pase 1 of · 

AR/COC-1 601191 

LAPU! 

lo~ ~! ~8~ Fraction Sample Location Dlllall w Collecl.d Type Volume Vllllve ~"" Par111111tar & Method Requested 
s..,. 

• 
043751 - 001 T JAOU-ZZIA.OR-111-S D 2:2IIA l..:loaai 'I.:L'\, s :.P 

soo "'' 
4C G SA Gamma Spec 

043752-001 T JAOU-221A.OR· 111-S I l..al'rl<>dr !1~'\0 I Oarmll Spec 

043752-002 T JAOU-221A.OR·111.S Oa1~ lri~O RCRA Malate 

043753 -001 T JAOU-221A.OR-11D.S 1 :JttiPJ& Ita 'iS Oarmll Spec 

043754-001 T JAOU-ZZIA.OR-111-$ ,.,., ........ :fltl. S5 Olrmll Spec, 1110 U 

043754-002 T JAOU-ZZIA.OR-111-$ ,~/l.l.S~ "" RCRA Mellie, HE, SVOCI 

043754 ·003 T JAOU-221A.OR·111.S .-....-u./ tass_ 'I 01. voc 
043755.001 T JAOU·221A.OR· 111-0U " ..... 1~$_5' Soo .. t ~ 01rm11 Spec, 1110 U 

043755-002 T JAOU-Z21A.OR-111-0U ~~~ J;1S.5 Soo ~1 Ill RCRA Metale, HE, SVOC1 

043755-003 T JAOU-221A.OR-111-0U 'V •V ·~ J::a.ss 'lf v lj 02._ '-I/ '" \ v~ VOC 

RMMA 181Yes ( ]No Rer. No. Sample Tracking suo USE Speclalln•tructlone/QC Requirement• Abnormel 

Sample Disposal ORelum lo Clienl (8]Disposal by lab Date Entered (mml~fYYl t2.j oa I ql!, EOD (81Yea 0No Conditione on 
Entered bv: U Raw data package 181Yee 0No Receipt LAB USE 

Turnaround Time 1':8lNormal f]Rush R~ired Reoort Dale 1 QC lnHs. JAt C.~ tDoiGll'\ fQJ~.'iRS il.ls c.a_ 
Nama 

Semple Chtll Catechla 
Team 
Member• 
t. Rolinquiohed by lW . .._.15:11_, 
I. Received by _,q' .,.L( ,-? ~ 

2. Rollnquio~ £r/': ~ 
2. Rec:olv.uoy- / .P' 

3. Rollnqulahod by 

3. Rocolvod by 

Original To Accompany Samples, 
Laboratory Copy (White) 

Sqnature tnn Company/OrganiZatiOn/Phone 
tj.l... I' Ato.. 1!.. lc..t MDM/11131/881-3198 

P/e,.e /let •• ,,,.,..,,report 
Org. CD I~ I O.C•(ajO't {'f.fi Timo JIO_j)._ 4. Relinquilhed by 

Org. ~ltJ {~"'! )1'"1' I 'L I Wt~ Time llD:il. 4. Recohlod by 9• ;ts--;J.;z: O.C•Jzl~lfrT•m•ntt:~tJ 5. Relinquished by 

Org. o.ro , ( limo 

Org. Dolt Timo 

Org. o.to Tlmo 

101 Copy To Accompany Samples, 
Return to SMO (Blue) 

5. Rocolvod by 

6. Rollnquiohod by 

6 Recoivod by 

2"1 Copy SMO Suspense Copy 
(Yellow) 

Or g. Dolo 

Org Dolo 

Org Dolo 

Org Dolo 

Or g. Dolo 

Org Dole 

3" Copy Field Copy (Pink) 



SF' 2001.COC CUHI1) 

"--••tJ.t,,,,_ 

Projecl Name: Site 228A VCM 

Location I Tech Area NA 

Building NA Room NA 
Simple No .• ER Semple 10 or 

Fraction Sample locahon Oelall 

043758.001 T JAOU-221A.OR-112..S 

043757-001 T JAOU·221A.OR-1tl..S 

043757.002 T JAOU-221A.OR-113..S 

043758.001 T JAOU·ZZIA.OR-114-S 

0437511 -001 T JAOU-UIA.OR-1111-S 

0437511 • 002 T JAOU·ZZIA.OR-1n..S 

043780-001 T JAOU-221A.OR-UI..S 

043780-002 T JAOU·Z21A.OR-1ti..S 

043780.003 T JAOU-221A.OR-111..S 

043761-001 T JAOU-221A.OR-1t7 ..S 

043781.002 T JAOU-221A.OR-117 ..S 

043782.001 T JAOU·ZZIA.OR-111-S 

043783-001 T JAOU-2ZIA.OR-111..S 

043783.002 T JAOU·221A.OR·1ti..S 

043784.001 T JAOU·221A.OR-2UU..S 

O't!:o1lf-\ • oos r.s-1\c:n.·a:~M- rt 
Cl 'i ~"Yj • OOb ll":S Am - ct.:lii.A- ~ 
oti \"X.'I • 001 IT':l~-~4154 -£& 
o~ !> 7(0ij - oos, lnAa...-a;lif\- f(l, 
"~~"lid! • C)O'\ IT"!'' a.. .. - ;uPA - t e. 
041,1,;,q " OIO "t:tM.. - ~asR -ell. 
0'-i '!.1'-'1 • Ott 11':5/:lt'IU-~ -1:{), . 

. 

. 
Abnormal Condition• on Reeelpt 

Recipient lnlllela 

Original To Accompany Samples, 
laboratory Copy (While) 

on mua on ANALYSIS REQUEST AND CHAIN OF CUSTODY (C f tl ) Page 2 . of, 
Press F1 for insrrucbons for each fte/d. 

ProJecVT ask Manager: John Co_pland case No.: 7225.2203 

F~ 0 Reference LOV (available at SMOI 
z 

~!i • :c -5 VI o .. efTime i'i 0: 
Collected ma w 

0 2::18<1 lat:n<a/ I~ 
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I~ 
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I~ fL'tL'> 
ll~c I fi·HS 
il:h:n« 14-lC 
I lao~ ·,~ 
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\lr I if '"·"'" .. 14as 

LAB USE 

.. 1 Copy To Accompany Samples, 
Relurn to SMO (Blue) 

.!! .. 
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s 

l,v 
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-..v 

Container .d~ 
Preser- U-
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p SC!O ,.t HtJo1.•~ 
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Parameter & Method Reque~tad SomJ 
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Olflml Spec 
0111111111 Spec 

RCRAMallla 

G11nm11Spec 

0111111111 Spec 

RCRAMetala 

G....,. Spec, Ito U 

HE,SVOCI 

VOC 

Ollnmll Spec 

RCRAMat111 

Olnmll Spec 

a ...... spec 

RCRA Mel1l1 

a ...... spec 
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vee. 
~\JeC. ~'10\ 
1-t,:: 

(2.( Q. A ~ e-'o.\5 
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... 3 Copy F1eld Copy (Pmk) 



Oiem: Saadia Nllicmall...abcnlorics 
ISIS EuhaJlk SE 
POBOJC5800 
Albuquc:rqz. New Mo:xica 87123 

Ccmtad: Mr. Doug Salmi..\15-1042 
Projca Descripli011: RPP #Al2480A 

cc SNLS00396 Repol1 Dale: :December 31, 1998 Page I o!3 

Sample II) : 043751-001 TJAOU-228A-GR-18S.S 
LabiD : 9812300..01 
Ma1m :SOIL 
Date CoDecta:! : 12102198 
Dale Received : 12/08198 
l'ncxi!y :RomiDe 
Colla:tar :Oiont 

Panmeter Qua1lller Remit DL ltL tlDits DF ADalJSt Date T>me Batcb M 

RadlolDcical 
Gamma PHA- 22 ;,.,.. 
Actinium-228 0.770 +1- 0.!97 0.0464 0.136 pCi/g 1.0 ElB 12118/98 0833 131660 1 
Americium-241 u -0.0249 +1-0.0866 0.0288 0.134 pCilg 1.0 - Ccium-144 u 0.00890 +1-0.09~ 0.0515 0.181 pCi/g 1.0 
C=ium-134 u -0.00503 41-0.0188 0.0113 0.0287 pCi/J 1.0 
Cesium-137 0.132 +1-0.0416 0.0110 0.0379 pCiJg 1.0 
Chromium-51 u .n0676 +1- 0.2 0.110 0.338 pCi/J 1.0 
Cobalt-60 u O.OOS21 +1-0.0229 O.Olll 0.04ll pCi/J 1.0 
hon-59 u -0.00189 ""· 0.0495 0.0237 0.0893 pCiJg 1.0 
Lead-212 0.858 ..,_ 0.108 0.0176 0.0509 pCi/g 1.0 
Lcad-214 0.770 +1- 0.12 0,0208 0.0634 pCilg 1.0 
PolaSSium-40 20.1 +1- 2.42 0.104 ll.3l7 pCl/s 1.0 
Radium-226 0.1514 +1- 0.!14 0.0240 0.0607 pCi/J 1.0 
Radium-228 0.770 +1-0.191 0.0464 0.1315 pCi/J 1.0 
Rutb::tium-103 u -O.OOOOS47 +1- 0.0197 0.0115 0.0338 pCilg 1.0 
Ruth=sium-I 06 u -0.0227 +1- 0.173 0.0973 Q.306 pCi/s 1.0 
1borimn-23l u 0.00 +1-0.243 0.0515 0.200 pCiJs 1.0 
Thorium-232 0.844 +1- 0.107 0.0174 O.OSOI pCilg 1.0 
Thorium-234 1.35 +1- 1.06 0-349 1.08 pCi/s 1.0 
UraDiwn-235 0.177 +1- 0.178 0.0556 0.184 pCilg 1.0 
UraDium-238 1.3.5 41- 1.06 0-349 1.08 pCI/g 1.0 
Yllrillm-88 u -0.00919 +1- 0.0171 0.0143 0.0301 pCi/g 1.0 
Zin=ium-95 u .o.om +1-0.0387 0.0192 0.0659 pCiJg t.O 

M=Method M~thod-Dacriptio11 

Ml HASL300 

•9812300-01• 

1073 



Oian: Saoc!ia Nmonal Laba<Anie:s 

1515 Eubank SE 

cc: SNLS00396 

Radiological 
Gdmn!GPHA- 2.2 iums 
Adiaium-228 
Americ:ium-241 
Ccrium-144 
Cesium-134 
Cesium-137 
Owatium-51 
Cobalt-60 
Iron-59 
lact-212 
Lead-214 
PoiiSSium-40 
Radi!IID-226 
Radium-228 
Rulb=iwn-103 
Rulbenium-106 
ThomJm-231 
Tharium-232 
Thcrium-234 
Unllium-235 
Unmium-238 
Yllrium-88 
Ziramium-95 

M•Medlod 

M1 

POBox5800 
Alhuquaque, New Mmco 87123 
Mr. Douc Salmi.MS-1042 
lU'P #AJZ480A 

SampleiD 
LabiD 
Ma!zU 
Dare CoDecrrd 
Dale .Rcc:ci'I'Cd 
Pnomy 
Collector 

u 
u 

u 
u 
u 

u 
u 
u 

u 
u 

Result 

1.06 
-d0449 
0.0203 
0.0192 
0.0860 
0.0464 

0.00623 
0.01%7 

0.849 
0.88'7 

18.6 
0.804 

1.06 
·0.0115 
-d0692 

0.00 
0.&36 
2.10 

0.0612 
2.70 

0.00477 
-d0126 

Rqlatt De: tlec=mber 31. 1998 

: 043752-001 nAOU-228A-Glt·189-S 
: 98123()0.02 
:SOIL 
: 12/0ll98 
: 12108198 
: RollliDc 
: Cieat 

DL 

-+1· 0.277 0.0490 
-+f. 0.111 0.033& 
-+1· 0.107 0.0544 

+I· 0.0229 0.011!1 
-+1- 0.0364 O.OU6 

-+1· 0.206 0.116 
+1-0.0236 0.0129 
+1-0.0551 0.0250 

+1-0.111 0.0186 
.... 0.139 o.~mn 

-+1· 2.28 0.126 
..... 0.13 0.0254 

+1-0.277 0.0490 
+1-0.CI228 0.0122 
.... 0.189 0.103 
.... 0.228 0.0543 
+I· 0.109 0.0183 
..... 1.65 0.400 
.... 0.11 0.0587 
-+/. 1.65 0.400 

+1-0.0174 0.0151 
+1-0.0444 0.0203 

Mcthod·Descriplioll 

HASL300 

JtL tlmcs 

0.133 pCilg 
0.171 pCilg 
0.1!15 pCi/J 

0.0308 PCifl 
0.0363 pCi/J 

0.364 pCilg 
0.0443 pCllg 
0.0979 pCi/g 
0.0518 pCifg 
0.06SS pCi/J 
0.292 pCif' 

0.0678 pOls 
0.133 pCilg 

0.03!13 pCilg 
0.289 pCifg 
0.169 pCif' 

0.0510 pCi/J 
1.36 pCl/f 

0.202 pCl/g 
1.36 pCl/g 

0.03SO pCi/g 
0.0673 pCllg 

P:agc 1 of3 

DF AP.iJSt Date Time Batcb M 

1.0 Em 12118/98 0!33 137660 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

IIIIIIIIDIIIID 
~8123oo-o2• 

1016 



Clic:DC Saadia Nllliomll..lbor!IIDries 
151.5 &bani: SE 
POBax:!lSOO 
Albuqu=que. New Maico 87123 
Mr. Doug Sa.lmi.MS-1042 
RFP lfA12480A 

c:: SNLS00396 Repan Dale D=mbc:r 31, 1998 

lbdlolopcm 
Gammt. PHA - 22 ir£ms 
Aclinium-228 

Amcricium-241 
Ceriwn-144 
Cesium-134 
Cesiaro-137 
Chromium-51 
Cobalt-60 
Iron-59 
Lcad-212 
Lead-214 
Porassium-40 
IUdium-226 
Radium-228 
Rlllhcnium-103 
Ruthenium-106 
Thortum-231 
Thotium-232 
Thorium-234 
unmum-235 
Uranium-238 
Ytlrium-88 
Zirconium-95 

M•Method 

Ml 

SampleD> 
LabD> 
Malrix 
Dze Colleaed 
Dale R=:ivcd 
Priority 
Collecror 

u 
u 

u 
u 
u 

u 
u 
u 

u 

u 

0.155 
0.0620 
-0.129 

-0.000283 
Q.211 

-Q.047S 
..0.00390 

-0.0126 
0.887 
0.8S9 

19.6 
0.907 
0.755 

-0.0182 
-Q.09SI9 

0.00 
0.873 

1.26 
O.OE04 

1.26 
0.00418 
0.0258 

: 04375~1 TJAOU-22!A-GR-190-S 
: 9812300-04 
:son.. 
: 12102/98 
: 12108198 
: R.outiDe 
: Cliem 

DL 

-+1- 0.195 0.0567 
+1-0.0418 0.0194 
+1- 0.125 0.0578 

+1-0.0242 0.0138 
+1-0.0746 0.013.5 

+1- 0.253 0.129 
+1-0.027 0.01~7 

+1- 0.069 0.02&7 
+1- 0.159 0.0204 
+1- 0.173 0.0246 

+1-2.14 0.125 
+1- 0.172 0.0294 
.W-0.195 0.0567 

+1-0.0286 0.0139 
-+1- 0.226 0.119 
-+1- 0.248 0.0597 
-+1- 0.157 0.0201 
+1- 0.632 D.2SS 
+1-0.1~5 0.01129 
-+1- 0.632 o.2SS 

-+1- 0.02 0.0174 
-+1-0.0471 0.0235 

Melhod·DesaiptiOJI 

HASL300 

RL tmia 

0.1S7 pCilg 
0.0673 pCIIg 
0.204 pCilg 

0.0370 pCilg 
0-0497 pCIIg 
0.424 pCIIg 

0.0485 pCilg 
0.117 pCilg 

0.0589 pCllg 
0.0785 pCIIg 
0.355 pCIIg 

0.0788 pCilg 
O.lS7 pCilg 

0-0485 pCIIg 
0.386 pCile; 
0.231 pCilg 

0.0519 pCIIg 
0.6-W pCile; 
0.23.5 pCIIa 
0.640 pCila 

0.()40() pCIIe; 
0.0863 pCIIg 

Page lof3 

DF ADai)'1S Dele Time Batcb M 

1.0 ElB 12118/98 OH34 137660 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
l.O 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

IIIIIDDIIWIIII 
•9112300-04• 
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=SNLS00396 

Radiolopcat 

Slllllla Nuim111 LabCIIalOris 
U1.5 Eubaak SE 
POBa~;5800 

~NewM=lco S7123 
Mr. Doll& Salmi.MS-1042 
R!'PtAJl4SOA 

SampkiD 
LabiD 
Mallis 

: 043754-001 TJAOU-228A-GR·l!ill.S 
: !i1812300.0S 

Date Collcc:tcd 
Date Received 
Priority 

Callcctar 

:SOIL 
: 12/02198 
: 12/0&198 
: Routiae 
: Cliem 

DL 

A/phil Specr/'ost:DJTJ Urrznislm • 6 ilems 
Accuracy. Ur.mium-2.331234 0..2Sl pQ/J 
Accuracy. Uranillm-235 0.0451 pQ/J 
Accuracy. Uramam-2.38 0.30!il pO/J 
Urmium-233!234 0.976 +I· 0..2Sl 0.0269 0.0804 pQ/J 
Unmiam-2.35 0.0389 -+1·0.001 0.00 0.03119 pQ/J 
Unmi~~mo2.38 1.38 +1- 0.30!il 0.00 0.0381 pO/J 
GDm~M PHA • 22 itmu 
Al:!illtolurllS 0.816 +1·0.178 0.0401 0.101 pO/J 
Amcricium-241 u .0.00618 -+1· O.O!i115 0.0306 0.163 pQ/J 
Cerium-144 u -D.0430 +1-0.0904 0-0453 0.167 pQ/J 
Cesium-134 u 40380 -+1- 0.0167 O.OO!i168 0.02S!il pCi/J 
C=ium-137 0.114 +I· 0.037 0.00944 0.03U pClia 
Chromium-51 t1 0.00856 +1-0.169 O.O!i14S 0301 pQ/J 
Cobalt-60 u .0.00580 +1- 0.0189 0.0107 0.0338 pO/J 
lrcn-59 t1 0.00725 +/-0.0492 0.0206 0.0769 pO/J 
Lead-212 0.875 +1- 0.108 0.01.53 0.0455 pO/J 
Lead-214 0.896 +1- 0.123 0.0179 0.0532 pCifa 
Powsiam40 20.6 +I· 2.36 0.0908 0.339 pCi/J 
il~um-226 0.115 +1- 0.11 0.0206 0.0546 pCi/J 
Radiwn-228 0.816 +1- 0.178 0.0401 0.101 pO/r; 
Rulbenium-103 0.0244 +I· 0.0192 O.OO!i186 0.0352 pCi/J 
RutbcciUIII-1 06 u .0.00978 "'· 0.143 0.0835 0.261 pCi/J 
Thorium-231 u 0.00 +I· 0.143 0.0445 0.167 pCi/r; 
Thorium-232 0.861 +I· 0.106 0.0!50 0.0443 pCi/g 
Thorium-234 1.41 -+1- 1.49 0.356 1..2S pOl a: 
Ulllllium-235 0.0494 +1- 0.147 0.0488 0.175 pCi/J 
Ulllllium-238 1.41 +1-1.49 D.356 1..2S pCi/J 

Pap lo!3 

LDM 12'22198 0752 138241 I 

1.0 
1.0 
1.0 

1.0 m 1211&/!iiS 0835 137660 l 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

lllllmBIIIDIIIImWD 
•98123~· 

1085 



--

cc:: SNl..S00396 

Ynrium-88 
Zi:coaium-95 

M=Methocl 

Ml 
M2 

Oi..,t: Sandia NaliOD81 I.abora.tDries 
.1515 Eabaak SE 
POB01SSOO 
Albaquaquc.~ewM=lco8712.3 

Mr. Doug Saimi.MS-1042 
RF?JtAJl48QA 

Report D2tc: l)ecember 31. 1998 

: 043754-001 TJAOU·22&A-GR-19l..S 

u .0.00724 +1- 0.0152 
u 0.0150 +1- 0.0416 

DL 

0Jll24 
0.016S 

EPlA-OllB 
HASL:300 

RL Uails 

0.0264 pCilg 
0.0610 pCilg 

GEL Labontorr Certi.licatiDDS 

AL- 41040 
CA-2089 
DE· SC012 
ME-SCOI2 
NC-233 
Rl- 135 

*9812300-0!!• 

AZ·AZD514 
cr-PH-0169 
FL- E87156187294 
MS -10120 
NY ·11501 
SC-10120 

AL-410SO 
CA- I-1023f.ZOS6 
FL- E87472JS745i 
NY-11502 
sc ·10582 
ur- E-227 

Page :! of3 

DF A.aal,.st Date Tlme Balch M 

1.0 
1.0 ElB 12/181!18 0835 137660 2 

A:z..AZOSI4 
CT-PH-0175 
MS-29417 
RI-138 
TN -02934 
VA- 00111 

1086 



lbdiolc>gic:lll 

1S 1S E:zbank SE 
POBaxSSOO 
Albuqucque. New MW.:O 87123 
Mr. Doug Salali,MS-1()4.2 

RPP tAll480A 

R.cpart Dale: I>eccmll"f 31, 1998 

SampkiD 
LabiD 

: 0437Ss-Cl01 T1AOtJ.22&A-GR-191-D 
: 9812300-08 

Dare Collected 

Dare Received 
Priority 
Collcctar 

:SOIL 
: 12102198 
: 12108198 
:R.~ 

: C!icm 

DL RL Ullits 

AlphtJ S,.,ctro=>py UnmiJim • 6 iums 
As=racy, Ul'lllilllll·233/234 0.2:17 pCl/J 
Acciuacy, Uraaiwn-235 O.OS03 pCi/s 
Accuracy, Ul'llliWD·238 0.349 pCi/J 
Uraniwn-2331234 0.770 +1-0.227 0.0341 0.111 pCl/J 
Unmium-235 u 0.0249 +1-0.0S03 0.02SO 0.112 pOls 
Uraniwn-238 1.60 +1-0.349 0.00 0.0414 pCi/s 
Gamma PHA. • 22 iiDru 
Aetinium-22.8 0.802 +1-0.213 O.o42S 0.12S pCi/s 
Amc;ciam-241 0.0285 +1-0.026 0.0147 0.0473 pO/s 
Cerium-144 u -0.0211 +1-0.0819 0.0440 0.152 pCi/s 
C=ium-134 u 0.00649 +1-0.0174 0.0103 0.0289 pCl/g 
Cesium-137 0.0848 +1-0.M'll 0.01(}1 0.0327 pCIIg 
Chnnnium-5! u 0.0407 +1- 0.174 0.0971 0.313 pCl/g 
Cobalt-60 u 0.00462 +1-0.0lOS O.Oll! 0.0383 pCilg 
Iron-59 u .0.00679 +1-0.0536 O.D21S 0.0921 pCilg 
Lcad-212 0.945 +I· 0.126 0.0154 0.0430 pCl/g 
l.ead-2!4 0.799 +1- 0.123 0.0185 0.0548 pCi/g 
Powsium-40 26.2 -+1- 2.63 0.0941 0.262 pCl/g 
Radium-226 0.796 ..,r. 0.133 0.0220 O.OSBO pCilg 
Radiwn-228 0.802 -+1· 0.213 0.042S 0.1:Z.S pCilg 
R.ulh=ium-103 u -0.000730 -+1· 0.0!89 0.010S 0.0349 pCl/g 

0.0892 0.276 pCilg 
O.D452 0.162 pCi/g 
0.0152 0.0424 pO/g 
0.194 OA52 patg 

O.D47& o.m pQfe 
0.194 OASl pOle 

Rutbcmum-106 u -0.0357 -+1- 0.1S4 
Thcxium-23 I u 0.00 ..... O.l:S 
Thoriwn-232 0.930 +/-0.124 
Thoriwn-234 1.43 -+1- 0.583 
Ur2Diwn-235 0.136 -+1· D.l:S 
Ul3llium-238 1.43 -+1· 0.583 

Page l 0!3 

DF AJWyst Date T1m0 lbtcb M 

Ll>M 12/'22198 0752 138241 l 

1.0 
1.0 
1.0 

LO ElB 17118198 0835 137660 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
lO 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

lllllllllllllllliiiB 
-9812300-08• 
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Oiem: Sllldi& NalioDal I..abor.11x1Des 
ISIS Eublllk SE 
POBox.5800 

Project Dcsl:ripticm: 

Albuquerque, New Mr:xico 87123 
Mr. Doug Salmi.MS-1 042 
RFP#Al2480A 

a:: SNLS003!16 

Ytt:rium-88 
Zin:oaium-9.5 

M=Metbod 

Ml 
M2 

SamplelD 

u 

Report Date: Deeember 31, 19!18 

; 0437.55-001 DAOU-228A-GR· t91·D 

0.00.517 +1- 0.016!1 
0.0296 +I· 0.()444 

DL 

0.0132 
0.0176 

Metbod·De:scriptiou 

EPIA.OllB 
HASL300 

0.0336 pCifg 
0.0656 pCilg 

GEL Laboratory Certificatioas EPl Laborat017 CertificatiDDS 

AL-41040 AZ·AZ0.514 AL·410SO 
CA-2089 Cf·PH-0169 CA • 1-1023/2056 
DE-SCOI2 fL. E871S6/87294 fL. E87472flr74.58 
ME-SC012 MS • 10120 NY ·11502 
NC-233 NY ·11.501 SC·l~Sl 

RI-m sc. 10120 trr·E-227 

Dll A.1u111st Date 11me Baldi M 

1.0 
1.0 EJB 12118198 083.5 137660 2 

AZ·AZDS14 
Cf-PH-017.5 
MS-2~17 

RI -138 
TN· 02934 
VA· 00111 

1097 



Slllldia Nllicmal I.aboralories 
1515 Euballk SE 
PO:BaxS800 

CoDliCC 
Project Desaipticm: 

Albuque:quc. New Memo 87123 
Mr. Doug Salmi.MS-1042 
RI'P41Al2480A 

a:: SNLS00396 

RadioJoPCII 
Gamma PHA • 22 u-.s 
Aclmium-228 
Ameri~-241 

Cerium-144 

Cesiam-134 
Cesilll!l-137 
Chmmium-Sl 
Cobalt-60 
lroi>-59 
~212 

Le:ul-214 
Potassium-40 
Radiam-226 
Radiam-228 
RwheDium-103 
Rutbenium-106 
lhorimn-231 
lhorium-232 
lhorium-234 
Ur.mium-23 S 
Uranium-23 8 
Yttt:ium-88 
~olliam-95 

M"'Metbod 

Ml 

SampleiD 
LabiD 
Maaill 
D=CoDeacd 
Dare R.ecc:ivcd. 
Priority 

Collectcr 

u 
u 

u 

u 

u 
u 
u 

u 

Report Da%e: Decembr:r 31, 19!18 

:043756-001 T1AOTJ.228A-GR-192.-S 
: 9812300-11 
:son. 
: 12102198 
: 12/0B/98 
:R.oulille 
:Qic:m 

DL 

Pap 1 ofl 

DF ADIIIyst Date TUlle Batch M 



cc: SNLS003!16 

lladlalogieal 
G<lmm<l PHA • 22 ilettU 
Actinium-228 
Amcricium-241 
Cerilllll-144 
Ccs.ium-134 
Cesiwn-137 
Chromium-51 
Cobalt-60 

lnnl-59 
Lead-212 
Lead-214 
PoCISsiwn-40 
Radiam-226 
R:ldium-228 
Rutbenium-1 03 
Ruthcmum-106 
Thonum-231 
Thoriam-232 
Thorium-234 

Utallium-235 
uramum-238 
Yllriam-.88 
Zirccniom-95 

M"'Melbod 

Ml 

SmsdiaNcioml ~ 
-1515 Eubank SE 
POBoz5800 
~NewMmc:o87123 
Mr. Doug Salmi,MS-1042 
RFP•A12480A 

Report Dale: Der:alber 31, 1!1!11 

SamplciD 
LabiD 
Matrix 
Pal: CoDectrd 
Pal: Received 

Priority 

Coll=r 

u 
u 

u 
u 
u 

u 
u 
u 

u 

0.198 
-0.0584 
0.0264 
0.0173 
0.104 

-O.OSS2 
-0.00570 
-0.0543 

0.964 
0.930 

17.9 
0.741 
0.898 

0.00245 
-0.(Xl968 

0.00 
0.948 

1.89 
0.128 

1.89 
0.00141 
0.0278 

: 043757..001 TJAOtJ-ZZIA-GR.-193-S 
: !1812300.12 
:son. 
: 121021!18 
: 12108191 
:ROUiiDe 
:Oi=t 

DL 

.... 0.216 0.00!1 
-+1-0.0828 0.0287 
-.~. 0.0995 0.0501 
-+1-0.0231 0.0112 
+1-0.0494 0.0109 
+1- 0.1!1!1 0.108 

+1-0.0212 O.Olll 
+1-0.0534 0.0235 
+1-0.118 0.0172 
+1- 0.143 0.02QS 

+f-2.02 0.103 
...,_ 0.138 0.0238 
+f-Q.l16 0.0459 

+I· 0.0201 0.0114 
+f-0.16 0.0966 

+f- 0.181 0.0503 
+f- O.ll6 0.0169 

-+1·1.46 0.34S 
-+1- D.l26 0.0541 

+1-1.46 0.34S 
+1- 0.0163 0.0143 
+1-0.0384 0.0191 

Mcthod-Descriptioa 

HASLlOO 

lU. UDiD 

0.122 pOls 
0.137 pCil& 
0.183 pCil& 

0.0304 pOig 
D.031S pCifg 
0.343 pOle 

0.0312 1!01& 
0.0835 pOls 
O.OS15 pcts 
0.06l!l pOi& 

0.407 pOls 
0.0613 pcts 
0.122 pcts 

0.0373 pCllg 
0.290 pCilg 
0.]95 pCllg 

0.0507 pOts 
1.15 pCilg 

0.1!1!1 pCils 
1.15 pOls 

0.03l0 pCllg 
0.0724 pOig 

Pap: 1 of3 

DF ~ Dall! T,_ Batdl M 

1.0 EJB 1211&1!18 l32S 137660 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
l.O 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

llllllmlllmiiDD 
ttl•1..,'tM.. ,.,.. 

1110 



Sllll!ia NllliDIIII ~ 
1515 :Eablllk SE 
POB!l15800 

ConlaCC 
Project De=ipliOD: 

~New Mexico lnl23 
Mr. Doug Salmi.MS-1042 
R1'P IJAJ2480A 

=SNLS00396 

Radiolozic:al 
GDmma PHA - 22 iums 
Actinium-228 
Americium-241 
Cetium-l-'4 
Cesium-134 
Cesium-!37 
OtromiUI%1-S 1 
Cobalt-60 
!ton-59 
lad-212 
L=d-214 
Polassium-40 

Radium-226 
Ridium-228 
Ruthenhml-1 03 
Ruthenium-! 06 
Thonum-231 
1borium-232 
Thonum-234 
Uranium-235 
Uranium-238 
Ya:rium-88 
Zin:onium-95 

M=Metbod 

Ml 

SUDpleiD 
LabiD 
Marrix 
Date Coi1ecled 
Dale R.eaoivaf 
Priority 

Colla:lor 

u 
u 
u 

u 

u 

u 
u 
u 

u 
u 

0.842 
0.0135 

..Q.0679 
..0..00456 

0.230 
-0.0376 
0.0264 
0.0104 
0.930 
Q.ln3 

18.9 
0.7Sl 
0.842 

-0.00580 
-0.153 

0.00 
0.915 
1.50 

0.207 
1.50 

0.00933 
0.0177 

Report Dm: D=bc:r 31. 1998 

:043753-001 'IJAOU-lliA-GR-194-S 
: 981231)0.14 

:son. 
: 12J02191 
: 12108198 
:Rou!iac 
: Clicm: 

DL 

-+1- D.213 0.0519 
-+1·0.0836 0.0315 

-+1- 0.10& 0.0563 
+f-.0.03%7 0.0126 
+1-0.0547 0.0123 

-+1· 0.231 O.lll 
-+1-0.026 0.0137 

+1-0.tm4 0.11266 
+1- 0.117 0.0193 
+1- 0.141 0.0230 

-+1- 2.26 0.117 
-+1- 0.137 0.0258 
-+1- 0.213 0.0519 

+1-0.0239 0.0121 
..... 0.188 0.109 
-+1- 0.241 0.0564 
+I· O.llS 0.0190 

-+1· 1.36 0.379 
-+1- 0.164 0.0607 
+1-1.36 Q.J79 

-+1· 0.02.38 0.0162 
-+/-0.0421 0.0215 

Metbod·DescriptioD 

HASL300 

RL Uaits 

0.138 pCl/g 
0.132 pCllg 
0.188 pCl/J 

O.OJSS pCllg 
0.0425 pCVr 
0.389 pClla 

0.0504 pCilg 
0.104 pCllc 

0.11.1Sl pCllc 
0.0659 pClls 
0.425 pCils 

0.0703 pCllg 
0.138 pCllg 

0.0419 pOls 
0.309 pCllg 
0.210 pClla 

0.0543 pCils 
1.09 pOls 

0.216 pCIIg 
1.09 pCl/g 

0.0470 pCllg 
0.0757 pClla 

Pqe lo!3 

1.0 EJB !21l&"J8 1326 137660 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

11111111111111111 
-1?."100.14• 
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Oicat Salx6a Nariaaal Ubara&ories 
1515 Eubmk SE 
POBox5800 

cc: SNLS00396 

Badiolopcal 
Ganrnul PHA • 22 iums 
Act:iDinm-228 
Amcricium-241 
Cerium-144 
Cesium-134 
Cesiom-137 
Olromium-51 
ColWI-60 
!rnn-59 

Lead-212 
Lead-214 

Powsium-40 
Radium-226 
Radium-228 
RuthcDium-I 03 

. RuthcDium-106 
Tharium-231 
Thorium-232 
Thorium-234 
Uraaium-235 
Ulalliwn-238 
Yttrium-88 

Ziralllium-95 

M•Method 

Ml 

All:Nquaquc. New Mwco S71D 
Mr. Doug Salmi.MS-1042 
RFP•AJ2480A 

~ID 
LabiD 
Mmix 
DaleCoUecud 
Dale Received 

Primicy 
Colleaor 

u 

u 
u 
u 

u 

u 

u 

1.14 
0.0640 
-0..114 
0.0150 
0.0432 
-0.144 

0.00539 
-0.0456 

1.11 
1.01 
17.6 

0.957 
1.14 

0.00879 
0.119 
0.00 
].09 
2.28 

D.3Z7 
2.28 

0.00392 
0.0342 

Report Dam: 'December 31,1998 

: 043759-001 'IlAOU-2lBA-Glt-19S..S 
: 9812300-15 
:son. 
:12102J98 
:12.'0MI8 
:Romme 
: Cliellt 

DL RL Ullits 

-+J. 0.249 0.0539 0.154 pCilg 
-+J- 0.121 0.0334 0.1S7 pCl/e 
.;./- 0. 1.37 0.0603 o.m pCllg 
~-0.0227 0.0132 0,03151 pOJg 
-+(.0.034 0.0128 <l.llQl pCilg 
+1- Cl.269 0.129 0.-40] pCi/B 

+1-0.02S2 0.0143 0.0454 pOJs 
..,_ 0.0611 0.0'%76 0.0999 pOJg 
+1-0.142 0.0207 0.0631 pOJg 

+1- 0.16 0.0244 0.0773 pCi/g 
+1- 2.26 0.139 0.44& pO/g 
~-0.153 0.0280 0.0756 pCilg 
+1·0.249 O.OS39 0.154 pCi/g 

-+J. 0.0253 0.0135 0.0449 pCi/g 
-+1· 0.198 0.113 Q.3S3 pCi/g 
-+1- 0.18S 0.0603 o.m pO/g 
..,_ 0.14 0.0204 0.0621 pCilg 
+1-1.52 0.401 1.26 pCi/g 

+1·0.211 0.0651 0.2.52. pCilg 
+1- 1.52 0.401 1.26 liCi/s 

+1-0.022S 0.0166 0.0432 pOls 
-+1-0.0SOS 0.0224 0.()839 pCi/g 

Med>otl-l>escriptiDD 

HASL300 

hie 1cf3 

1.0 :EJB 12/18/98 13%7 137660 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
I.D 
J.O 
1.0 
1.0 
1.0 
1.0 

IIIIIIUIIIRIIII 
•OR1?'VV\..l~• 
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Ciem: 

cc: SNLS00396 

SIIIIC!ia Nlllicmall.abomm:ie:s 
1515 :Eob1mk SE 
P0Box5800 
.Albu.qaerque, New M=ico 87123 
Mr. Doag Salmi,MS-1042 
RFP#Al2480A 

SaulpleiD 
LabiD 
Mam 

: 043760-001 TJAOU-Zl&A.-GR-196-S 
:98123~17 

lladioJocical 

Dale Col! .... ecl 
Dale Rer:eivecl 
Priari!y 
CollectOr 

ltesalt 

A1plul Sp«tro:st:opy Uranium • 6 iums 
Accuncy. Utallium-2331234 0.333 
Ac=:at:y. Utallium-235 0.0540 
Accuracy. Uramum-238 0.415 
U1211ium-2331234 0.884 
Uranium-235 u 0.0199 
Uronium-238 1.33 
Gamma PHA • 22 iUnu 
Aclilliu:m-228 0.977 
Amcriciwn-241 u ..0.0300 
Cerium-144 0.0688 
~um-134 u 0.00231 
~um-137 0.0982 
Chromium-Sl u 0.00770 
Cobalt-60 0.0161 
Iron-59 u -4.0185 
Lead-212 0.971 
Lead-214 0.850 
Potwium-40 20.3 
Radium-226 0.7!8 
Radium-228 0.977 
Ruthenium-] 03 u .0.000288 
Rurhellium-1 06 u 0.00474 
Tborium-231 u 0.00 
Tborium-232 0.955 
Thorium-234 U9 
Uranium-23S 0.124 
Uronium-238 2.29 

:son. 
: 1:2.102198 
:12108198 
: Roalil:le 
: Oieal 

DL 

+1-0.333 O.Q570 
+1-0.054 O..tnll 
+1-0.41:5 0.00 

+1·0.222 0.0459 
+1- 0.0939 0.0231 
+1-0.108 o.osoa 
+1-0.018 0.0111 

+1-0.0358 0.0108 
+1- 0.209 0.109 

-+1- 0.0312 0.0122 
...,_ o.osos O.ll236 

-+1· 0.127 0.0175 
+1-0.136 om.os 

-+1- 2.51 0.104 
+1- 0.125 0.0237 
-+1- 0.222 0.0459 

+I· 0.0221 0.0114 
-+1- 0.169 0.0958 
-+1- 0.192 0.0509 
+1-0.125 o.orn 

-+1- 1.41 0.339 
+1- 0.169 0.0549 

+1- 1.41 0.339 

lU. Ullils 

pCilg 
pCi/g 
pCilg 

0.212 pCi/g 
0.138 pCilg 

0.0714 pCi/g 

0.118 pCi/g 
0.145 pCilg 
0.199 pCilg 

0.0238 pCilg 
0.0392 pO/g 
0.363 pCilg 

0.0440 pCi/g 
0.0897 pCi/g 
0.0551 pCi/c 
0.0661 pCilg 
0.368 pCilc 

0.06!14 pCilg 
0.118 pCilg 

0.()4()0 pale 
0303 pOls 
0.207 pO/g 

0.0542 pOle 
1.19 pCi/J 

0.213 pCilc 
1.19 pCilg 

Page 1 of3 

DF ADa1,st Date Time Batch M 

L.DM 12122J98 0752 138241 1 

1.0 
1.0 
1.0 

1.0 EJ'B 121181'98 1327 137660 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

IIIIIDIIImDmiDI _ ......... - ·-· 
1125 



ce: SNLS00396 

Panmeter 

Ytr:rium-88 
Zirconium-95 

M=Mtthod 

Ml 
M2 

SIIIJI!ia Nl!ioDal Labanlorics 

1.51' &bank SE 
PO Bax ~800 
Albuqacrqae. New Ma.ico 87123 
Mr. Doug Salmi.MS-1042 
RFP t1AJ2480A 

~Dm: I>ec:ember31,199S 

Sample[]) :043760-001 TJAOtJ-:z:zaA-GR.-196-S 

u 
u 

0.00223 .... 0.0145 
0.00391 .... 0.0388 

DL 

0.0143 
0.0190 

EPIA-<lllB 
HASL300 

RL Vllits 

0.0289 pCllg 
0.11692 pOle 

GEL Laboratory CertiflcatiDIIS EPI Laboratory CertUicatioiiS 

AI.- 41040 AZ·AZOSl4 AL-41050 
CA- 2089 CT • PH-<1169 CA -l-1023/2Qj6 
DE- SC0!2 FL • E871S6/87294 FL - E87472/ll7458 
ME· SC012 MS -10120 NY -11502 
NC- 233 NY -11,01 sc- l()j82 
RI- 135 SC-10120 UT -E-227 

Page 2of3 

DF A.Dalyst Date T.DDC Batch M 

1.0 
1.0 EJB 12118/911 t3Z7 137660 2 

AZ-AZ0514 
cr-PH-0175 
MS- 29417 
Rl-138 
TN-02934 
VA· 00111 

1126 



Qic:m: Saodia Nailllllll..iDotarorics 
ISIS Eubmk SE 
POBoxS800 

Radialogicol 

G.zmma PHA - 22 iiDnS 
Ac:tmium-228 
Am=icium-241 
Ccrium-144 
Cesium-134 
Cesium-137 
Oln:mi~51 

Ccbalt-60 
lnm-59 
Lc:ad-2IZ 
Lead-214 
Pownum-40 
Radium-226 
Radium-228 
Rutbemum-103 
Rutbcnium-106 
Tborium-231 
Thorium-23Z 
Tborium-234 
Uranium-235 
lT!"IDiam-238 
YnriUIIH!8 
Zin:onium-!IS 

Moo Method 

Ml 

Albuquozqne. New Mexico &n23 
Mr. Doug Salmi.MS.l04Z 
Rl'P IAJ248GA 

Rqo:t Daze: December 31. 1998 

SampleiD 
LabiD 
MaDix 

: 043761..00117AOU-228A-GR-197-s 
: 9!12300-20 

Dare Collrctcd 
DareReccmd 
Prtamy 
Collec!Dr 

u 
u 

u 

u 

u 

u 

u 
u 
u 

u 
v 

Remit 

0.00 
0.01.25 
0.0811 
0.0166 
O.OG16 
O.Ol\6 
0.0125 
O.OllS 
0.923 
0.893 
0.00 

0.702 
0.00 

0.0338 
0.0356 

0.00 
0.00 
1.87 

0.114 
1.87 

0.00840 
-0,0141 

:SOIL 
: 12102198 
:12108198 
:Romille 
: C1imt 

DL 

+1- 0.128 0.0456 
+1-0.0323 0.0158 
+1-0.155 0.0478 

+1-0.0Z46 O.Olll 
+1- 0.0374 0.0109 

+1- 0.199 0.106 
+1-0.0143 0.0119 
+1-0.0S65 0.0232 

+1- 0.13 O.oJ67 
+1- 0.1SS 0.0200 
+1-0.57 0.109 

+1- 0.149 0.0231 
i-1- 0.128 0.0456 

+1- 0.047:! 0.0113 
+1- 0.181 0.0961 
+1- 0.256 0.0489 
i-1- 0.128 0.0165 
i-1- 0.734 0.208 
+1- 0.201 O.DS19 
-tl-0.734 0.208 

+1- 0.0183 0.0141 
+1-0.0513 0.0190 

Metbod-OescriptiOll 

HASL300 

0.224 pCi/g 
0.0537 pCilg 
0.195 pCi/g 

0.0392 pCilg 
0.0369 pCifa 

0.361 pCilg 
0.0374 pCifa 
0.104 pO/g 

0.0524 pCilg 
0.0679 pCi/s 

1.06 pCi/s 
0.0718 pCi/g 

0..224 pCilg 
0.0388 pCi/g 

0.321 pCilg 
0.201 pCilg 
0.123 pCi/J 
O.SJS pCi/s 
0.193 pCilg 
0.51S pCilg 

0.0358 pCi/J 
0.0788 pCilg 

Plae 1 of3 

DF ADaiJSt Date T"uae Batda M 

1.0 EJB 12118198 13ZS 137660 I 
1.0 
l.O 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

IIIIIIIIJIIIIImDIIWI 
•no' .,~,..,.. ..,... 
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a:: SNLS00396 

Radlolo:ical 
G""""" PHA. -22 ilmv 
Aclillium-228 

Americium-241 
Cerium-144 
Ccsium-134 
Ccsium-137 
Ouomium-51 
Cobrlt-60 
lron-~9 

Lc:ad-212 
Le:ad-214 
PolaSSium-40 
R.adium-226 
Radium-228 
Rulhenium-1 03 
Rulb:nium-106 
Thorium-231 
Thorium-232 
Thorium-234 
Uraniwn-23.5 
Ul'llllum-238 
Yarium-88 

Zirt:oaium-9.5 

M=Melhod 

Ml 

SIDdia Nlliaaall..abor.aories 
1S 1:5 Eubulr. S£ 
POB~SSOO 

Albuquc:rque. New Maia187I23 
Mr. Doug Salmi..'-1S-1042 
RFP ltAJ2480A 

SamplelD 
~lD 

Matrix 

: 043762-001 TIAOU-228A-GR-198-S 
: 9812300.22 

Dale Colleclecl 
Dale Rccciwd 
Priority 
Coiiec:tar 

u 
u 
u 

u 
u 
t1 

u 

u 

u 
u 

0.964 
0.00.5.54 

0.0322 
-0.0158 

0.108 
-0.0833 

~.00267 

~.0299 

0.862 
0.'181 
21.0 

0.704 
0.964 

~.0007i0 

0.136 
0.00 

0.849 
1.92 

0.0:584 
1.92 

~-00677 

0.00387 

:SOU. 
: 12102198 
: 12108198 
:Raadlle 
:Ci=t 

DL 

+1- 0.222 0.0429 
+1- 0.14 0.0372 

+1- 0.0992 0.0487 
+1-0.0lBS 0.0104 
+1-0.0368 0.0101 
+1- 0.202 0.102 

+1-0.tl209 0.0114 
-H- 0.()492 0.0221 
+1-0.!13 0.0164 
+1- 0.12-1 0.0193 
+1-z.:n 0.0974 

+1- 0.123 0.0221 
+1- 0.222 0.0429 

+1- 0.01116 0.0106 
+1- 0.1:55 0.0896 
+1- 0.198 0.0479 
+1-0.111 0.0162 
+1- 1.75 0.422 

+1-0.0992 0.0:523 
+1- 1.75 0.4"-2 

+1- 0.0164 0.0133 
-+J- 0.0387 0.0177 

Mctbod-Description 

HASL300 

RL tJD.its 

o.uo pCifg 
0,229 pQ/g 
0.186 pCilg 

0.0%71 pCi/J 
0-031!1 pCilg 

Q.348 pClig 
0.0379 pCI/g 
0.0859 pCllz 
o.osos pClig 
0.0636 pCi/g 
Q.32S pCilg 

0.0:587 pCilz 
0.120 pCil&: 

0.0344 pCilg 
0.297 pCilg 
0.196 pCi/g 

0.0497 pCi/g 
1.64 pCi/g 

O.JS7 pCifz 
1.64 pClig 

O.OZBS pCl/g 
0.0696 pCilg 

Page I oO 

DF Allal,st Date T~~~~e Baldi M 

1.0 m 12118198 132!1 137660 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
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cc: SNLS00396 

Radiological 

Gtlmnul PHI& • 22 iluu 
Actmium-228 
Americium-241 
Ccrium-144 
Cesium-134 
Cesium-137 
Chromium-51 
Cobalt-60 
l:ron-59 
Lc:ad-212 
Lead-214 
Powsium-40 
RadiuJD..:z:ztj 

!Udium-::.:ZS 
Ruthc:lium-1 03 
Rutbeiiium-106 
Thor1um-231 
Thorium-232 
Thorium-234 
Unmum-23S 
Uilllllmn-23& 
Ytuium-38 

ZiR:cmium-95 

Me Method 

Ml 

Sandia Nalillllll Labolalories 
1.51.5 EabaDk SE 
POBaxSBOO 
AlbuqDaquc. New Mexico a7l23 
Mr. Dou1 Salmi.MS-1042 
RFP i!An480A 

Rcpart Dale: Dec:cmlx:r 31. 1998 

SampleiD 
LabiD 
Mllrix 
I>ac Collect=d 
Dale Rccdved 
'PrioJ:ily 
Colleclor 

0 
0 
u 

u 

u 

u 
u 
u 

u 

'U 
u 

0.846 
-ll-0206 

.0.00&41 
-ll-01.54 

0.107 
.0.()278 
0.0223 

-0.02'16 
0.848 
0.808 

Z1.3 
0.754 
0.846 

0.0106 
-4.0133 

0.00 
0.835 
2.28 

-D.0456 
2.28 

-0.0106 
0.00847 

: 043763-001 TJA00-228A-GR·l99-S 
: 9812300-23 
:Son. 
:12102198 
: 1210819& 
:RouliDe 
;(J;em 

DL RL ODIIS 

..,_ 0.197 0.0450 0.137 pCifJ 
+1-0.0835 0.02!5 0.142 pO/J 
..,_ 0.102 o.osoo 0.187 pO/J 

..,_ 0.0207 0.0110 0.0306 pCi/J 
+1-0.0512 0.0101 0.0355 pO/J 

+1-0.20S 0.108 0.362 pCi/J 
+1-0.0239 0.0119 0.0471 pCi/J 
+1-0.05!1l 0.0230 0.09BS pCi/J 
+1- 0.112 o.orn 0.0538 pCi/J 
-+1'-0.135 0.0203 0.0647 pCi/J 

..,_ 3.02 0.116 D.2S9 pCi/J 

.-1-0.13 0.0234 0.0617 pCi/J 
+1- 0.197 0.0450 0.137 pCi/1: 

+1-0.0209 0.0112 0.0395 pQ/g 
+I· 0.173 0.0947 0.311 pCilg 
+1- 0.174 0.0.502 0.201 pCilg 
-t/-0.11 0.0170 0.0530 pCilg 
..,_ 1.34 0 . .343 1.19 pCilg 

+I· 0.106 O.OS40 0.190 pCi/J 
.-1- 1.34 0.343 1.19 pCi/J 

+1- 0.0143 0.0139 0.0231 pCi/J 
+1-0.0367 0.0187 0.0673 pCilg 

Metbod-Desaiptioa 

HASL300 

1':lle 1 of3 

1.0 :EJB 1211819& 1329 137660 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

lllllmiiiWIIBIII 
'"911li300-23° 
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a; em; Sllldla Nalillllll J..aDararorias 
1515 Eablll1: SE 
POBox5800 
AIDuquerque. New Mc:.tico 117123 

Coma=: Mr. Do111 Sa!miJ,.IS-1042 
Project DescripliOII: RPP #AJ2480A 

a:: SNLS00396 Report Dale: I>ecemm 31, 1998 Page 1 of3 

SampJem : 043764-001 T1AOU-228A-Gll-200-S 
Ubm :9812300-25 
MacdJ. :SOIL -
Dale Colleard :12102198 
Dale Rccc:ivcd : 12Al8/98 
Pliorll)' : Rou.tillc 
CoDec:IDr : Clicat 

Paramctc' Qoalifier Result DL RL tiDiu DF Amiyst Daa: l"uac BUdl M 

lbdlologir.al 

G~Z~7J~M PHA • 22 iwns 
Acwuum-2:1.8 0.814 ->1- 0.21 0.0452 0.129 pCila 1.0 Em IV16198 1347 137661 1 

. Americ:iwn-2.4 1 u 0.00393 +1·0.085 0.0282 0.146 pCila 1.0 
Cerium-144 u .0.110 ~0.105 O.QSOS 0.181 pC!Ig 1.0 
Ccsium-134 u .0.00360 +1-0-0207 0.0117 0.0320 pCi/c 1.0 
Ccsium-137 0.115 +1-0.0313 0.0113 0.037!! pCi/& 1.0 
Chromium-S I u .0.118 +1- 0.198 0.112 0.331 pCi/J 1.0 
Cobalt-60 u 0.00296 +1-0.0234 0.0115 0.0429 pCil& 1.0 
Iron-59 u .0.00949 +1-0.0549 O.IX2S2 0.0979 pCifJ 1.0 
Lcad-212 0.951 +1·0.124 0.0198 0.0519 pCifc 1.0 
Lcad-214 0.!52 +I· 0.136 0.0226 0.1)618 pCi/a 1.0 
Powsiwn~ 21.5 +1-2.61 0.159 0325 pCi/1 1.0 
Radium-226 0.739 +I· 0.116 0.0267 0.0656 pCilg 1.0 
Radium-228 0.814 +I· 0..21 0.0452 0.129 pCi/1 1.0 
Rutbeniwn-103 u 0.0114 -w'-0.0214 O.OllS 0.0399 pCila l.O 
Ruthcniwn-1 D6 u -n.l1.3 +1-0.164 0.0963 o:zn pCilg 1.0 
Thorium-231 u 0.00 +1- 0.145 0.0494 0.193 pCi/g 1.0 
Tharium-232 0.938 +I· 0.123 0.0195 0.0!!12 pCi/g 1.0 
Thorium-234 1.92 +1-1.31 0..288 1.19 pCj/& 1.0 
Uracium-235 0.0894 -+1· 0.126 0.0643 Q.201 pCi/g 1.0 
Uraniuzn-238 1.92 +1·137 0..288 1.19 pCi/a 1.0 
Yurtum-88 u .0.00547 +1-0.0145 0.00939 0.0256 pCi/g 1.0 
Zirconium-95 u .0.00139 +J. 0.039 0.0211 0.0686 pCi/g 1.0 

M=Mtt.bod Mttbod·Dcsc:riplioD 

Ml HASL300 
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Smdi& Na!iOIIIll...abcnEOrics 
1515 Euballt SE 
POBcn:5800 

Caclacc 

Project Descriptioa: 

~New Mc:xico87123 
Mr. Doug Salmi.MS-1042 
RFP #A12Al!OA 

cc SNLS00396 

RadiCllocical 
Gaonnso PHA. • 22 itmu 
AA:Iinium-228 
Americium-241 
O:rium-144 

Ccsi~m~-134 

O:sium-!37 
Cbromi.um-51 
Cobalt-60 

lroD-59 
l..ead-2!2 
l..t:ad-214 
Powsium-40 
Radium-226 
Radium-228 
Jtuthcnjum-J 03 
Rulbemum-106 
Thorium-231 
Thm:ium-232 
lborium-234 
Ur.mium-235 
Ur.mium-238 
Yrtriwn-88 
Zircomum-95 

M=Method 

Ml 

SIDlJI]eiD 
tabiD 
Mmix 
Dale ColleCIId 
Dale RcceMcl 

PrioriiY 
CDIIecwr 

u 
u 
u 
u 
u 
u 

7.19 
-2.30 
-7.62 
-1.64 
0.548 
-1.52 
3.06 

u 0.160 
4.72 
&.00 

u 25.1 
&.39 

u 7.19 
u -1.12 
u 11.9 
u -6.28 

4.67 
u 0.00 
u 0.00 
u 0.00 
u -1.72 
u -0.920 

Report Dare: December 31, 1998 

: 043764-010 T1AOU-228A-EB 
: 981230().31 
:AQUEOUS 
: 121021911 
: 12/0&198 
: RD1IIinc 
:Oic:m 

DL 

.W-9.!8 8.66 16.6 pCi/1.. 
.W-12.2 9.24 2D.SI pCi/1.. 
-+/-16.4 11..3 26.8 pCl/L 
-+1-2.53 1.91 4.10 pCiiL 
-+/-2.62 2.10 4.54 pCiiL 
..... 24.1 1&.6 41.9 pCltL. 
-+/-2.58 1.54 5.20 pCjJL 
-+/-5.4 4..30 9.66 pCiiL 

-+/-7.69 3.69 8.60 pCiiL 
-+1-S.lS 3.82 9.48 pCjJL 
-1/-41.9 31.0 43.2 pCiiL 
-+1-5.64 3.81 10.3 pCiiL 
+1-9.88 8.66 16.6 pCiiL 
-+1-2.69 2.11 4.49 pCiiL 
..... 22.9 17.9 40.5 pCiiL 

+1- 13 10.6 22.2 pCiiL 
-+1-1.6 3.65 8.51 pCi/1. 
+1-123 72.4 203 pCi/1.. 

+1-25 10.1 30.3 pCi/1.. 
+1- 123 72.4 203 pCi/1.. 

..... 2.48 1.94 4.14 pCiiL 
-1/-4.55 3.85 8.05 pCiiL 

Metbod-DescriptiDII 

EPI A-013 

Page 1 o!3 

DF Allalyst Date 'nme :Bat&:b M 

1.0 m 12114198 2049 137444 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
l.O 

IIIIIIIIUIIIIIIIII' 
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Ul?- ;)o I flav. £1>- ~I I 
SF 2001-COC 110.D7) ANALYSIS REQUEST AND CHAIN OF CUSTODY Internal Lab 

Batch No. S.A.R/INR No. Press F I for mstmctoons for each netd 
Page 1 of; 

ARJCOC-1 601192 L.-__:;,..;;,..;;...;..,;;.;;;__ 

Dept No /Mall Slop 81JJIMS1147 

P<ojecVT••k Manege<: John Copt and/'-"' 1 

Protocl Name. Site 228A VCM II•"' 
RetOld Center Code £lU1~WI>AT 
logbook Ret No: 

Servoce Order No.: CF0890 

Dtle Samplel Shipped; J ;J. - :;J.-_'f tf'SMOUSE 

ClrtlerM'ayi>IH No.: ';}._J 5 71-5 0 
Lab Contact fdle Kent 
Lab Deelinalion GEL 
SMO contociiPhone: Doug Salmi /EN'\- '?.1\0 
Send Re or11o SMO: 5.· ~. ~,.. .. ~,. 

Contract No.: IV- 2. '\~ " 
Caoe No.: 7225~ J ... • 
SMO AutEorlz n /\ J 
Bill to: Send· atiOfiel es • 
Supplier S lc ... Dept V 
P.O. BOle MS 015-4 

location Tech Area _N_A___ ~~ ~ Reference LOV{available at SMOJ 
1-='Bu:::::ild::::.•n"'-"'gN_A~---.-..;..;R:.:;;oa:::.:m;:_,N-.;A...._ ____ --t ~~ ~ Ji Container ~ ] J ~ 

Sample No. • ER Semple ID or j'O ffi Dale/Time ~ :E Prater- ,lj ~ J .?!I-
f racloon Sample Loclllton DIIUIII Collected Type Volume 118livo t Parameter a. Method Raqueet.-1 

l JAOU-221A.OR-201-S 043765.001 0 228A '"""~/1om S I\£J lc-m,..t 4C 0 &A OanmaSpee,laoU 

~~~0~43~7~8~5_-~0~0~2-;~T~J~AO=U~·~22~8~A~.O~R~-2~0~1-S~------t--\~t-,_-r'~~xuf~.J~~~;-+-1--T-i~·~~-~~d-;--t--4~~r-i---~~~C=RA--M_et_•l_a,_H_E_,s_v_oc __ • ____ ~---
I~~0~4~37~6~5--~0~03~~T~J~A=OU~·~22~1~A~~~R~·2~0~1~~------t--t-i·-t--I'I~~~O~~~~,/~t~~~i-t-1--r-;-~~O~~~i--t---r1-~~r--t~V~OC~~~~~--------t---

043788- 001 T JAOU-221A~R-2D1-DU 'l'f!.o!W./Iooo Sec .,. 1 oa ...... spec, lao u 
043788 - 002 T JAOU·221A~R·201-DU lil01,"11!./ IQ:II .<;Dr;'"' \ RCRA Melala, HE, SVOCa 

~~~0~43~7;88~-0~0~J~~TJ~A;O;U·;2~21~A~.O;R~·2;0;t-D;U:_ ____ ~~-+~--~~~~·~~~~~~4-~~~~~~10~~---+--+--+~-+--+--+~V;OC~~~-----------+--
043767. 001 TJAOU·221A.OR·202-S 1~ JtJIO · .S'=C'M.\ Oalml8 s,_ 
043788 - 001 t JAOU·221A~R·203-S ~~- I IO:ID Soc"' 1 Oa~m~~~ Spec 
043788. 002 TJAOU·221A~R-203~ t'3t'.!rta/1Q~ sa;, ,... l RCRA Malala 

RMMA 18JYes l]No Ref. No. Sample Tracking suooS£ Speclallnltructlona/QC Requirement• 
Sample Disposal 0Relum to Client 18)0isposal by lab Oate Entered (mf'!Vddlyy) tl-1 oSIIJ & EDD (8)Yel 0No 

I-:-----:--=:---,....-:-:--:-:--:-,....;::--:---:::--....... ~::-;::::-:--.=::-'-E::;n~l=er~e=-d.::b.~.:r:·c--U-,.tr:::l~~=---:-rr---1 Raw dele package 18]Ye. 0No 
f-!.-Tu!:!!r!.!n!.!a~ro:!.!u!.!.n~d!...T;Ji~m~eul5<lQI!:IN~o~rmC!!!!:ai!-~[JR~u!:!:s~h~R~ea~tu~ir~e~d.!.R!!:e~p~o!.!rt..!::D~a~le'------y-:-:~~J....:: IQ~C~In~lt~s.~~~~~~---l (ot. "0~~ I 'i ft. \l!ll.~oqS -+\.', s c;.a: 

Name Sigwur• lnl CompanytOrglniZ.atron/PhOne 

Sample 
feam 

Chrla Catechla U • {1,.--if;:'J1 ·• I~ MDM/8131/&81-3198 

Membere ·) Please list as ea~rafe report 
~. Rol•nqiJiohod by Org. 

~. Rocoivod by Org 

5. Rolinquiohod by Otg. 

2. R ... oved b~ _/ - C/" r O<g. Oat• I • Timo 5. Roc:oivod by Olg 

3. Rohnquoshod by Org. Del• limo 8. Rtlinqulohed by Olg 

3 Roc:ooved by Org. 8 Rocoovod by Oog 

Abnorm•l 
Condition• on 
RaC411pt LAII "" 

Ooto 

Oalo 

Oalo 

Ooto 

Dolo 

Dolo 

Orlgln.ltl To Accompany Samples, 
Laboratory Copy (While) 

111 Copy To Accompany Samples, 
Return to SMO (Blue) 

2"' Copy SMO Suspense Copy 
(Yellow) 

3'" Copy Field Copy (Ptnk) 



Sr :'001-COC (IGD7) ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) P-2ar: 
PTB!S5 F 1 for instrucMns (r;lr each fteld. ARICOC·J 601192 

Prqecl Name. Sit~ 228A VCM ProjecVTask Manager: John Copland Case No.: 7225.2203 

LAaiJI 

Location J Tech Area NA -----
Building NA Room NA 

Reference LOV (available at SMOl 
Container ~ ~ 

E s ~ .!!Eo.~ !h ae"' t 
Sample No • ER Sample ID or sri OatefTime fii Preser· E ,1 !;:; Ln 

Fraction SampleLocalionDelail me ffi Collected ~:::E Type Volume vahve .\'lo~ "'t- Patlmater&MelhodRequeated sa.,. 
r-~~~~~-t~~~~~~~~---~~---r~~~--~~~-r~-;~~1-=---~~~--~~·uL-~~--~~~~--------~----~~ 043770 - 001 T JAOU-22BA-GR-201-S o 22liA ll.llwlll/ to3o S 1f3 S::o"' f 4 C 0 &A Gmm~~ Spec 
~~~~~~~~~----~-4~~~~~~~~~~~~~~=-~~~~------~---043770- 002 TJAOU·221A-GR-201-S 1•-.~-.- / 1011!1 RCRA Metala 

0431144 - 001 T JAOU-228A-GR-208-S t::Jnla/1,/IO~S Garrrn11 Spec, lao U 

0431144 - 002 T JAOU-221A-GR-201-S 1.~.-... I IO!,<j tV HE, SVOC1 

0431144.003 TJAOU·221A-GR·201-S ~~~~$ ~O'Z. VOC 

0431145-001 TJAOU-228A-GR-207-S t:lnnd./ PIJ.O Soo,..l GMma Spec 

0431145-002 TJAOU-228A-GR-207-S 1:'Jr01Jd./ I040 RCRA Melala 

043948-001 TJAOU·221A.QR-201..S ~flo'IS GammaS~ 

0431147- 001 TJAOU·221A-GR-201-S l;Jatn&iloSO , GNntnll S~ 
,r-~0~4~39~4~7~•~0~0~2--;;TJ7.A~O~U~-2~2=tA~-G~R~-2~0~1~~------4---~~---r~~.J~b~S0~~-~~~~4--f----~--l--4--t~--~-I~R~C~RA~M~e~ll-.l-a------------4---

0439.a. 001 TJAOU-221A-GR-210-S 1"\,....-/fOS.S Gllllml Spec 

04311411- 001 T JAOU-221A-GR-211-5 t"\-"'''11 » Garrrn11 Spt~c,lao U 

0431149- 002 TJAOU-221A-GR-211-S ir):l}W 11 3., ,v RCRA Melala, HE, SVOCa 
r-~~~~-r~~~~~~----~r---r-r-~~~~-;-r--~-+-;----~r-;--r-r~--+--~~~--------------~---o.cJII40. 003 TJAOU·221A-GR-211~ ~~ 11 .1o (to'l. VOC 

·~~0~43~11~5~0--~0~0~1~f9T~JA~O~U7~ .. 2~1~A~-G~R~~~1~t~~U~----~----r-;--f·~~~~~~~~~~~--t-t-;--t~~~~~~~~t--t---r;--t--F--4~G~a~mn.~~S7.pti~C~,I~ao~U~~~---4~-043Q50- 002 T JAOU·228A-GR-211.0U 'Jo!'f>/ ,I 3o sao,.., RCRA Metal a, HE, SVOCI 

001150-003 TJAOU-221A-GR-211~U ~ Q:i1}f,/ 1t !.o \It •V Ljol. ,1; IV 'I VDC 

r-------~--------------~---+---r-------r--~~r---~--~r-~---4---------------4--

Abnormal Conditione on Receipt 

Recipient lnlllall 
Original To Accompany Samples. 

Laboratory Copy (Whllel 

LAB USE 

1"' Copy To Accompany Sarnples, 
Return to SMO (Blue I 

2"" Copy SMO Suspense Copy 
(Yellow) 

3,. Copy Fteld C,..-., (Ptnk) 



/ 

Client: SaDdia Nllioaall.abontmic$ 
ISIS :Eubck SE 
POBoxSBOO 

ce: SNLS00396 

Radiolapcal 

Albuqaczquc. New Mc:Uco 87123 
Mr. Doug Salmi,MS-100 
RFP lfAJ'l480A 

Report Da= DccaDbcr 31, 1998 

Samp~~=m 

Labm 
Mlllix 

: 04376S-001 T1AOU-22BA-GR-20!.S 
: 9812310.01 

Dale Colle.cud 
Date Received 
Pri«ity 
Collo:dor 

:son. 
: 12/03198 
: 121011/98 
:Routine 
: ClieDI 

DL ltL Ualls 

AlpM SpeclroSCDf'Y Urarsivm • 6 iullll 

At:Dmey. Unaium-2331234 0.168 pOJg 
Accuracy, Unaiam-235 O.D361 pCi/g 
Aa::Draey, U1311iam·23S 0.226 pCilg 
Unniu..2331234 0.702 +1- 0.168 0.()308 0.0801 pCi/J 
Unnilllll-235 0.0371 +1-0.0361 0.00755 0.002 pOll 
Urlllimn-238 1.16 +1-Q.226 0.!1204 0.0238 pev, 
Ganuna PHA. - 22 items 
Ac1!mluD-228 0.890 +1- o.216 O.OSlS 0.135 pCI/J 
Amcric:ium-241 u 0.00407 +1- 0.0903 0.0326 0.139 pCL'c 
Cerium-144 u .0.00921 +1- 0.109 o.o580 0.192 pCVg 
Cesium-134 u .0.00229 +1-0.0203 0.0134 0.031l pCils 
Cesium-137 D.21S +1-0.0504 0.0129 0.0384 pCi/J 
Chromium-51 0.135 +1-D.lU G.l26 0.373 pOig 
Cobalt-60 u -0.0006Qt +1-0.0231 0.0119 0.0415 pCIIg 
lmn-59 u -o.om +1-0.0543 ().0282 0.0880 pOig 
Lcad-212 0.874 +1·0.112 0.0226 0.0519 pCVg 
Lcad-214 0.900 -+1- 0.146 O.OlSB O.D674 pCilr; 
Potassium-40 19.0 +1-2.31 0.179 D.371 pCVg 
Radium-226 0.803 +1-0.134 0.()306 0.0621 pCilg 
Radium-228 O.S90 -+1· D.2115 0.0515 0.135 pOig 
Rulhalium-103 u 0.00328 +1-0.0237 0.0131 0.0379 pev, 
Rulhwwn-1015 u ..0.0549 +1·0.178 0.110 0.306 pCi/J 
Thorimn-231 v 0.00 -+1-0.187 O.OS64 o.212 pCilg 
Thorium-232 0.8152 ..... O.lll o.o223 0.0512 pOls 
Tborium-234 1.03 .-./-1.2 0.33.5 1.17 pCilg 
Urmium-235 0.198 +I· 0.123 O.ll734 0.220 pCllg 
Unnium-238 1.03 -+1-1.2 0.335 1.17 pCilg 

Page l of3 

DF ADai)'St Datt r ... Batcb M 

JEW 12128/98 ISIS 138477 I 

1.0 
1.0 
1.0 

1.0 E1B 12116198 1857 137661 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
!.0 
1.0 
1.0 
l.O 
U> 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

lllllmiiiiiBIID 
~812310-0J• 
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a:: SNLS00396 

lladiolo;il:al 

Sllldia Nalimlall...ahonlorles 
1.!515 Eubmlc SE 
PO Blllt5800 
AlbuquerqUe, New Mmca 87123 
Mr. Doug Salmi,M$-1042 
RFP#AJ2.480A 

Report Dale: Delzmber31, 1998 

SamplelD 
LlblD 
Malrix 

:043766-001 nAOU-:z:z&A-GR-201-D 
: 9812310-04 

Dllll Collcc:lcd 
Dale Received 
Pliorily 
ColleciDr 

:SOU.. 
: 12103198 
: 12f08198 
: RouliDc 
: Oicnt 

DL RL tlaiu 

Alphas~ Umnium. 6 iUIItl 
Acalracy, Uranium-233!.234 0.149 pCl/J 
Acalnt:y, 'UDIIillm-235 0.0441 pCllJ 
AJ:aJrll:y, Urmium-231 0.2U pCUs 
Urauium-233!.234 0.694 -+1- 0.14!1 0.0320 0,0874 pCl/J 
Urllllium-235 0.0675 +1-0.0441 0.0119 O.OS13 pQia 
UraDiwll-238 1.28 -+~- 0,215 0.0234 0.0609 pC/J 
&amiiUI PHA • 22 irGU 
Aclinium-2211 0.869 -+1- 0.201 0.0494 0.134 pCiiJ 
Americium-241 u .(!.00405 -+1- 0.112 0.0347 0.175 pCl/J 
Caium-144 u 0.00349 -+1- 0.106 0.0557 0.193 pQia 
Calmn-134 u 0.000695 -+1- 0.0197 0.0129 0.0315 pCilg 
caium-137 0.285 +1-0.0524 0.0124 0.0381 pCl/J 
Cllmmium-51 u 0.0533 -+1- 0.2 0.121 0.353 pCI/J 
Cobalt-60 u 0.00154 +1-0.0261 0.0124 0,0477 pCllg 
Iron-59 u .(!.02:35 -+1-0.056 0.0271 0,0932 pCilg 
I..Ad-212 0.928 -+1- 0.119 0.0216 o.os23 pCllJ 
I..Ad-214 0.826 -+1- 0.148 0.0248 0.068j pCllg 
Potassilllll-40 20.4 -+1- 2.49 0.172 0.368 pCilg 
Radium-226 0.72S -+1- 0.119 0.0294 0.0639 pCilg 
Radium-2211 0.869 -+1- 0.201 0.0494 0.134 9CJII 
RU!heailllll-103 u 0.()()266 -+1-0.020S 0.0125 0,0378 pCllJ 
R.utbcmmn-t06 u -Q.OS32 -+1- 0.173 0.106 D.305 pCilg 
Thllrium-231 u 0.00 -+1· 0,2 0.0540 0-212 pCilc 
Thorium-232 0.916 -+1- 0.117 0.0213 O.OSI6 pCI/J 
'lborium-234 1.32 +1-1.38 D.352 1..33 pCilg 
U:aaium-235 0.0852 -+1- 0.172 0.0655 0.184 pCilg 
Uranium·231 1.32 +1-1.38 0.352 1.33 pCilg 

Page 1 of3 

JEW 12/.Z8198 1521 138477 I 

1.0 
1.0 
1.0 

1.0 m 12116198 18S11 137661 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

IIIII!IHIIIIIDIIIID 
•OR1?"1.1l'U\I* 
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Clem: s-!ia Naliaoal Labonlmics 
1515 EabaDk SE 
POBoxS800 
A1buquc:rqlle. New Mezjco 87123 

Coollu:c: Mr. Dour Salmi.MS-1042 
Pztljec:t Descripliol1: RFP•AD4IOA 

cc: SNLS00396 Repcxt Dall:: I)oczmher 31,1991 Paee 1 ofJ 

s-plcll> : 043944-001 TJAOU·228A-GR·206-S 
LabiD : 9812310..13 
MaUi1 :SOlL 
o.e Co!!ectNI : 12103198 
O.R=ciwd :121011198 
Priority :Roaliue 
<Allec:tor :Qielll 

Parameter QaalUia- Rcnlt DL RL Ullils DF A.aal)oK Date r- Batch M 

Radiological 
Alpha s,_crrosCDpy Unmillm • 6 ilmu 
Ac:curacy, Uranium-2331234 0.165 pCilg JEW 12/l8198 1Sl1 138477 1 
Ac:curacy, Unmium-235 0.0324 pOig 

.- Ac:auxy. Unmium-238 0.165 pCilg 
tlnzUum-2331234 0.863 +1-0.165 0.0213 0.0364 pCl/g 1.0 
Unnillm-235 0.0311 +1-0.0324 0.0117 O.OSDS pCl/g 1.0 
Utaniwn-238 0.869 +1·0.165 0.0188 ().0364 pCi/g 1.0 
Gamma PHA • 22 iurtu 
Actinium-228 1Jl3 +1·0.236 0.0460 0.126 pCl/g 1.0 EJB 1:2117/98 OOS2 137662 2 
Amcricium-241 0.0290 +1-0.0296 0.0160 0.0489 pOig 1.0 
Caiwn-144 u 0.0242 +1- 0.0898 O.OS26 0.166 pOig 1.0 
Ccsiwn-134 u .().00172 +1-0.0189 0.0120 0.0299 pC:ila 1.0 
Caium-137 0.119 +1-0.0659 0.0103 0.03&3 pCilg 1.0 
Olrnmium-5 I u 0.0630 +I· 0.185 0.0987 D.329 pCI/g \.0 
Cobalt-60 u .O.DIOB +1-0.0217 O.Oll9 0.0317 pCl/g 1.0 
Iron-59 u .O.Ol7l +1-0.0S1 0.02S9 0.0859 pCi/g 1.0 
l.ead-212 1.09 .... 0.144 o.mo1 0.0497 pCi/g 1.0 
l.ead-214 o.970 +1- 0.145 0.0244 0.0613 pCllg 1.0 
Potassium-40 20.1 +I· 2.11 0.139 0.341 pCilg 1.0 
Radium-226 0.890 .W-0.157 0.0266 0.0634 pCilg 1.0 
Radinm-228 1.03 +l·ll.236 0.0460 0.126 pCilg 1.0 
Rulhr:nium-1 03 u .Q.oo.t41 +1-0.011!9 0.0124 0.0342 pOls 1.0 
Rulbcail!lll-1 06 u 0.0827 +1-0.167 0.0030 0.312 pOig 1.0 
Thonwn-231 u 0.00 +1-0.169 0.0475 0.193 pCl/g 1.0 
Thorium-232 1.08 +1- 0.142 0.0199 0.0490 pCi/a 1.0 
Tborium-234 1.45 +I· 0.658 D.213 0.475 pOls 1.0 
Urauium-235 0.147 -+1- 0.16 0.0607 0.181 pCi/g 1.0 
Unnium-238 1.45 +1- 0.658 D.213 0.47.5 pOig 1.0 

.n.ot~t.n ,.,. 
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Comac!: 

Project Desaipcion: 

cc: SNLS00396 

Smtia Nlllioaall..aboalories 
1~ lS EubaD1t SE 
POBoxSBOO 
Albuquaqut., New MWI:o 87123 
Mr. Doas Salmi.MS-1042 
RFP ~JA12410A 

SamplelD 
LablD 
Mllllix 

: 043949-001 TlAOU-2lliA-GR-211-S 
:9812310.2:2 

Badiologlcal 

Dale Colleclal 
DlleR&:cawd 
l'l:iOI:Uy 
Collcclor 

IJpM Sp«rroscqpy Uraniln • 6 iiDn.r 
Ac:C11111C)'. Uraoium-l33J234 0.137 
Act:lml:y, Utlllium-l3S 0.03511 
Accmacy, Ur:millDI-238 0.137 
Uruillm-2331.234 0.677 
Uraniam-235 0.0366 
Utallium-238 0.680 
c-PHA - Z2 iiDIII 
Actiniwn-22.8 0.871 
Americium-241 u -O.OOBDS 
Cerium-144 u ..().0134 
Cesium-134 0.0136 
Cesium-137 0.0517 
Chromium-51 u ..().127 
Cobalt-60 u ..().Q0840 

Iron-59 u ..().0400 
Lead-212 0.882 
l...ead-214 0.849 
Pccassium-40 19.9 
Radium-2:26 0.152 
Radium-22& 0.871 
Rutheslium-103 0.0170 
Rulhcnium-106 u 0.0151 
lhoriwn-231 u 0.00 
lhorium-232 0.870 
Thorium-234 0.635 
Uranium-23S u 0.0605 
Ur.mium-238 0.63S 

:SOIL 
:12103198 
: 12101!198 
: Roalille 

: Clicat 

DL 

pOls 
pOls 
pC!g 

+1- 0.137 0.0232 0.0543 pC!s 
~-0.03511 0.0150 O.OSSl pCi/J 
+1-0.137 0.01114 O.D401 pO/J 

~-0.2.08 0.0511 O.llS pCiiJ 
+I· 0.157 0.0446 0-245 pC/& 
+/. 0.108 0.0639 0.1114 pCi/J 
~-omo1 o.OtlZ 0.<1336 pCi/J 
~-0.03111 0.0114 0.0368 patg 

+1- 0.199 0.114 0.330 pOls 
~-0.0243 0.0135 O.D427 pO/J 
+1-0.0532 0.029] 0.0906 pCi/J 
+1- 0.119 0.0236 0.0626 pOtg 
ofl- 0.136 0.0280 0.!1660 pOig 
-tl-2.68 0.158 0.427 pCiiJ 

+1- 0.126 0.0293 0.0636 pOls 
-tl-0.201! 0.0511 O.llS pCilg 

-tl-0.0215 0.0138 O.Q406 pOig 
ofi·O.l82 0.103 0.327 pOls 
+/. 0.169 0.0553 0.204 pats 
+1-0.117 0.0233 O.Q618 pOls 
+1-1.52 O.Sll 1.88 pOls 

+1- 0.113 0.0715 0.1111 pO/J 
+1-1.52 0.512 1.88 pOl: 

Page I o{J 

DF ADal)'lt Date Tuue Batch M 

mw 12/2&198 1521 131'77 I 

J.O 
1.0 
1.0 

1.0 ElB 12111198 0114 137662 2 
I.D 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

II 
*Oet.,...,n_.,..,. 
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Oiau: Sauc!ia Natiaaall..lhcnraries 
lSI-' Elzblllll: SE 
POB111SBOO 

a:: SNL$00396 

Parameter 

Radlolocical 

A.lbuquaque. New Mc:xica 87123 
Mr. Dou& Salmi.MS-1042 
RFP•Al24BOA 

Report Dar= December 31. 19911 

Samp1eiD 
LabiD 
Mlllix 

: 0439S0.00l nAOU-:z:w..GR-lll·t> 
:9812310-25 

Dale Colk:cred 
Dale Received 
Priority 

Conecror 

:SOlL 
: 12103198 
: 12108198 
: RlllltiDc 
: Clic:ol 

DL KL Ua!IS 

Alpha 5p«troscDpy Uf'GIIium • 6 iums 
Ac=acy. Unmium-2331234 0.1.59 pCi/J 
Accuncy, Unmium-235 0.0309 pO/J 
Accuracy, Unmiam-238 0.148 PCil& 
Uraaium-2331234 0.142 +1·0.159 O.D232 O.OS19 pCi/J 
thaaiwn-235 0.0433 +1-0.0309 0.00 0.0162 pCi/J 
Unmium-238 0.758 +l-0.148 0.0110 0.0340 pCi/J 
Gamtn:z PHA • 22 iu!ms 
Actini~228 0.873 +f. G.l07 O.OSl3 0.1-'6 pCi/J 
Amc:ricium-241 u -O.OlOS .fl- 0-0947 0.0340 0.156 pO/J 
Cerium-144 0.138 +f. 0.127 0.01552 0.205 pOIJ 
Caium-134 u 0.00573 -+1- 0.0225 0.013!1 0.0361 pCi/J 
Ccsiulll-137 0.0119 +1- 0.048!1 0.0120 o.0400 pCi/J 
Olrnmium-S 1 0.145 +l- 0.232 0.119 0.410 pCi/.c 
Cobalt-60 u 0.00606 +1- 0.0266 0.0139 O.D496 pOig 
lnm-S9 u -0.00106 +l-0.0673 0.0302 O.llS pCi/g 
Lead-212 0.895 +1- 0.12 0.0246 0.0594 pCI/J 
Lead-214 0.!109 +1-0.15 0.0293 0.0756 pCils 
Pclas.siu.m-40 29.4 +I· 3.26 0.164 0.429 pCi/J 
Ra.dium-226 0.690 +l-0.127 0.0309 0.0799 pCi/g 
Ra.dium-228 0.873 +l- 0.207 0.0533 0.1S6 pCilg 
Rulbc!uum-1 03 0.0192 +1- 0.0231 0.014.5 0.0437 pCi/J 
R.uthellium-1 06 u -0.106 +1- 0.191 0.108 0.327 pCi/J 
Thonum-231 u 0.00 -+1- 0.227 0.0578 D.Z27 pCilg 
Thonum-232 0.8112 +1- 0.119 0.0243 O.OS86 pCilg 
Iborium-234 1.17 +1-1.26 0.408 1.31 pCil& 
Uaum-23.5 u 0.0685 +{. 0.121 0.073.5 D.218 pCiiJ 
Uranium-238 1.17 +1-1.26 0.408 1.31 pCilg 

Page 1 cf3 

JEW 12/28198 1521 llB•m 1 

1.0 
1.0 
1.0 

1.0 EJB 12117191 0116 137662 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1111111111111111 
~112310-25• 
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51?- :<o I 11/UA. W- ~I/ 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

"-t••••CIItl!-11)11-

Internal Lab 
Batch No SARIWR No. Press F' for lnSiructrons for fJBCh nerd 

Pege 1 o1: 
ARICOC-j 601192 

L--~~..:::...-

Dept No /Mall Slop 6133/MS1147 

Projeci!Task Manoger: John Copland /u•, 
Prote<:l Name: Stle 226A VCM A•"' 

Record Center Code f;Q/t~'lli\/I:>~T 
Logbook Ret No.: 
Servrce Order No.: CF0690 

Date Samplol Shipped; /.:;{ -.,I_-'/' J" SMOuse 

ClnlorM/ayblll No.: '::1- I 5 ·-:;z. 50 
lob Contact Edle Kent 
Lab Deatlnatrorr GEl, 
SMO Conlacl/Phone: Doug Salmi / El'l'\-1110 
Send Re ()r1 to SMO: 5-· "-• ~P-<!><\\ 

Contract No.: /l)- ~ 't~ 

Caoe No.: 7225~ L ..? / /. 

SMO Aut~~orlz n /'1 '· ~ 
Bill to:_ Sarnf atlollatl ea • 
suppher 5 ieee. Dept. £7 
P.O. Box MS 015-4 

1_--=L==o-=c-=at.:.:.l::.o:..:.n _ _.l Te<:h Aree _N_A___ ~~ ~ Reference LO\fjavailable at SMO\ 
,_B::.:u::::ild::::.l•no~N:.;;,;A,____"T"""_.:_:R=::oom~N':"A~--::-----i ~~ 5 l !£! COntainer ! 'R ! J1 ,- i E co E £. E!:. Semple No. . ER Semple ID or 0 a: OlllefTime ~ :::E Preser- ,:; ~ ! ~ r-

Frection Sample Locellon Detail w Collected Type Volume vativa t Paramtter L Method Requeoted 

T JAOU-228A..OR-201-S 043765.001 l,,_,....,..ftcm S ~ ~ ,.., 4 C 0 SA Outm~ Spec, tao U 0 

043765-002 T JAOU·221A..OR·20t-S 1~ / 10::>0 .So:'.., 1 RCRA Metall, HE, svoce 

lAB U! 

, ... 
llo"'J 

e 

~~~0~4~37~6~5_-~0~03~~T~J~AO~U~-~22~8~A~~~R'-·2~0~1-S~------t--+-i·-7--fLI~~O~l~~~r~l~~,_+-,_-+-1-~~o~~~-~-1---r-r-+--'~-+~V~OC--~--~~--------~---
043766- 001 T JAOU·221A..OR-201.0U l~o-/ la:>o Soco,., 1 Oarnrn. Spec, tao U 

043766- 002 T JAOU-22BA..OR·201.0U \~0\'1!./tam .SIX'"' I RCRA Melale, HE, SVOC• 

·~~0;43~7~6;G~-~0;03;_~T~J~AO;U;·~22~8;A~..O;R~·2~0;1.0;:U ______ }--+~4---~II~~·-~··-~~~~~L-~}-4-4-~~~~·o~~~~--~--~--t--+--~V;OC~~--------------~--
043767 - 001 T JAOU-228A..OR·202.S ' 1010 ~""I Gum\1 Sp.c: 

043768-001 TJAOU-228A~R-203.S 1~no IO.::tl Soc...,, 0111m11 Spec 

043768.002 TJAOU-221A~R-2Dl.S ltr¥J'DIJ IO:ao ~ ,.., RCRA Metalt 

043769.001 TJAOU·221A..OR-2G4-S w v 'l::to~ho:;JS 11 II S<»,.. 1 \/ , / ,V oamn~~ sp.c: 

RMMA (8lYes []No Ref. No. Sample Tracking suoust: Speclalln•tructiona/QC Requirement• 

Sample Disposal 0Retum to Client (8lDisposal by lab Date Entered (mln/ddlyy) 1'2-l OB jq B EOO 1'8lYea 0No 
1-:::------:-=:---o!'~:---;ro...:::---:--:::--:--:-:::----:-;::--:-..L:E::.n::;le::,r;:::ed::..!:.bv:c·--L!;;;,.!~I~:-.::--:---,y---j Raw data package 181Yea 0No 

Turnaround TlmeNNormal flRush Reg_uired Reoor1 Date I ac lnlls. f_J} (.OC... '=Ol~IS ft.\t'U.IIS. ~·.s ~ 
~~~~~~~N::;am~,~~~~~~~-r~s.~g~~llu~re~~~~~---~~,~nft~-c~~-L~~~~o~r~gla:n~lz~III~~~Pmm~-.4 

Sample Chrl1 Cateehla _U • (1,.-tr;::"l''• CL MDM/61311661-3196 
Team 
Mem bert ·1 Pleas• list •• aeparale report 
1. RehnqUtthod by (!.!:. ('K.fi:, V r Ore.(..,(~~ Dote IJ../t>"./'\fS Tome /S:x:J 4. Relinquished loy Org 

4. Rocelvod by Oog 

5. Relinquished loy Oog 

2. Rec411Yod b~ /"_ Co/ r Org. o.te • • Time 5 Roceivod by Org 

3. Rolonquoohod by Org. o.te Trmo 6 Rohnqulohod loy Oog 

8 R•c;elv•d by 

Abnorm•l 
Condition• on 
Receipt LAB USE 

Dote 

DOlo 

Oog J Rocoivod loy Org. Dote Tomo 

L-----~---------------------------------------------------L-----------------------------------------------
Original To Accompany Samples, 

Laboratory Copy (While) 
1" Copy To Accompany Samples, 

Return to SMO (Blue) 
2"1 Copy SMO Suspense Copy 

(Yellow) 
J'' Copy r reid Copy (Prnk 1 



, 

' 

sr :'001-COC (tO.P7) 

~ ........... 1,...,1 , ...... 

Pro,ect Namt!. Site 228A VCM 

Location I Tech Area NA 

Buildong NA Room NA 
Sample No - ER Sample 10 or 

Fracllon Sample Location Detail 

043770-001 T JAOU-221A-GR-205.S 

043710-002 T JAOU-221A-GR-2DII.S 

043944-001 T JAOU-228A-GR-2DI.S 

043944-002 T JAOU-221A-GR-201.S 

043944.003 T JAOU·221A-GR-201.S 

043945-001 T JAOU-221A-GR-207 .S 

043945-002 T JAOU·Z21A-GR-207 .S 

043946.001 T JAOU-221A-GR·20I.S 

0439ol 7 - DO 1 T JAOU-221A-GR-201.S 

0431147.002 T JAOU·2tiA-GR-20I.S 

043948.001 T JAOU-221A-GR-210.S 

0439411 - 001 T JAOU-228A-GR-2 11 .S 

043U0-002 T JAOU-221A-GR-2 t t.S 

043949.003 T JAOU-221A-GR-21 1.S 

043050-001 TJAOU·221A-GR-211-DU 

043950-002 T JAOU-228A-GR·211-DU 

043950.003 T JAOU-221A-GR-211-DU 

. 

. 
-
. 
-
-
-
. 

Abnormal Condition• on Receipt 

Reclplenllnlllall 
Original To Accompany Samples, 

Laboratory Copy (While) 

ANALYSIS REQUEST AND CHAIN OF CUSTODY !Continuation) Page 2 . ot. 
P"'ss F 1 for ins I ructions IDr aacll ~eld. 

Pro,eci!T ask Manager: John Copland Case No.: 7225.2203 

g'li 0 Reference LOV (available at SMO) z 
;:.G 

~ Sf; 
"' DatefTime l§ ~ 

Collected w 
0 22&\ L:wm/ Jo3o 

l'\h~ /IOt:l 

l:lo~ 1035. 
,~,10~<; 

1~1~5 
·~J~Ijo 
• ._,,..,/I OLio 

~llo"s 
lacnlitosa 
• ~._./ IOSo 

'1~1055 
ll!o 

~.ll'._ttSo 
~~ .. ~ 
'j?I;SIJ~ II !o 
Jk)H;/,130 

~- IJ;il;'IJ I I '!t:J 

' 

LAB USE 

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

~g 
Era 
rlll~ 

s 

'!'. 

Container 
!~~ Preaer- E -

Type Volume vabve 
.. ., 
"'U_ :I! 

fl1_ ~"'' 
4C G 

d/ 
~01. 

Soo ... [ 

. 

,It 

'IO"Z. 

SO<> ... I 
soo .. \ 

v Ito~ IV V' 

•• 2 Copy SMO Suspense Copy 
(Yellow) 

• a.s_ 
!t!" 

SA 

'lt 

ARICOC-1 601192 

lABU! 

lM 
Parameter & Method Requeated s.m, 

• 
GllniMSpec: 

RCRAMetala 

Garrlnl Spec:, lao U 

HE,SVOCa 

voc 
G~nwn~Spec: 

RCRA Metala 

G~~~rmaSpec: 

G~~~rmalpc 

RCRAMetala 

Gllmllllpc 

GIITmll Spc, lao U 

RCRA Metala, HE, SVOC1 -voc 
G~~~rma Spec:, lao U 

RCRA Metala, HE, SVOC1 

voc 

-

-~ l Copy F"1eld Conv (Pink) 



CiCCI: SaDdia NllioDall..abcniDriC5 
lSlS Eabulk SE 
POBox5800 
Albuquczque. New M=ico 87123 

Camact: Mr. Do11g Salmi.MS-1042 
Project Descrl plion: 1U'P#All480A 

a:: SNLS00396 Report Da= Do::cmbct 31, 199& l'qc 1 of3 

SampJem : 043765-001 TJAOU-228A-GR-201-5 
Labm : 981231G-01 
Mlllrix :SOIL 
Date Collecled :12103198 
Dauo Rcceiwod :12111&'9& 
Priority : RollliDc 
ColledDr : Oieut 

Parameter Qualifier ll.esult DL ltL Uuia. DF ADalyst Date T&me BatdJ M 

Jladioloclcal 
AlpM ~ctrriSCopy UT/11Wim - 6 itmlz 
Accuraey, Urauium-23~1234 0.168 pCilg JEW 12128198 1.515 1311477 I 

· ACC~~~¥y, Urani=-235 0.0361 pCi/g 
Accuracy. Uranium-238 0.226 pCilg 
UraniiiiP-2331234 0.702 ...'-0.168 0.0308 0.0801 pCilg 1.0 
Uranium-23S 0.0371 ..... 0.0361 0.00755 0.002 pCilg 1.0 
Uranium-238 1.16 ..t-Q.226 0.0204 0.0238 pCilg 1.0 
G<~m~~~a P HA - 2.2 iliUIU 
Actinium-228 0.890 -+1- Q.2\6 0.0515 0.135 pOl a 1.0 Em 12116198 1857 137661 2 
Americium-241 u 0.00407 ..... Q.Q903 0.0326 O.U9 pCila 1.0 
Cerium-144 u .0.00921 -+1-0.109 o.osso 0.192 pCilg 1.0 
Cesium-134 u -0.00229 ..... 0.0203 0.0134 0.0312 pCilg 1.0 
Ccsium-137 0.215 ..... 0.0504 0.0129 0.0384 pCilg 1.0 
Chromium-S 1 0.135 ...!- 0.212 0.126 0.373 pCilg 1.0 
Cobalt-60 u -O.D00601 ;.{-0.0231 0.0129 0.0415 pCila 1.0 
Iron-59 u -D.OS1S +1- O.OS43 0.0282 o.osao pCilg 1.0 
Lcad-21Z 0.874 -+1- 0.112 0.0226 0.0519 pCi/g 1.0 
Lead-2!4 0.900 -+1- 0.146 0.0258 0.0674 pCilg 1.0 
Powsium-40 19.0 ..... 2.31 0.!79 0.371 pCi/g 1.0 
Radium-226 0.803 -+J- 0.134 0.0306 0.0622 pCilg 1.0 
Radiwn-228 0.890 ..... D.216 0.0515 0.135 pCilg 1.0 
Rulhemum-103 u 0.00328 +1-0.0237 0.0131 0.0379 pCi/J 1.0 
Ruthe.oilDII-106 u -0.0549 ..... 0.178 0.110 0.306 pCilr; 1.0 
Thorimn-231 u 0.00 -+{. 0.187 0.0564 Q.212 pCilg 1.0 
Tborimn-232 0.1162 +1·0.111 0.0223 0.0512 pCi/g 1.0 
Thorium-234 1.03 ..... 1.2 0.33S 1.17 pCilg 1.0 
Urmium-235 0.198 ...!- 0.123 0.0734 0.220 pCl/g 1.0 
Uianium-238 1.03 +1-1.2 0.3JS 1.17 pCl/1: 1.0 

1129 



cc: SNLS00396 

Ynrium-88 
~um-95 

M=Melhod 

Ml 
M2 

Saadl& Nalimlal Llboralolies 
1515 .EubaDk SE 
POBoxS800 
Albuquerque, New Metico 87123 
Mr. Dou, Salmi,MS-1042 
RFP t1Al2480A 

RoportDIIc: Decembcr3l, 1991 

5amp1em : 043765-001 TJAOU-228A-GR·201-S 

u 

Rtlllllt 

0.0132 +I· 0.0197 
0.0204 +1- 0.0424 

DL 

0.0106 
0..(1240 

EPIA-DllB 
HASLJOO 

RL VDits 

11.0416 pCi/J 
0.0765 pCi/J 

GEL LabontDry CrilicatiDDS EPI Labonfory Ccrtlficaliom 

AL-41040 AZ-AZOSJ4 AL·410SO 
CA-2089 CI'-PH-Dl69 CA • I-1023/2056 
DE-SCOI2 FL • E87IS6187294 FL • E874711874SB 
ME-SCOI2 MS-10120 NY -JIS02 
NC- 233 NY -11501 SC-10582 
Rl· 135 SC-10120 UT-E-227 

•QR1?11CI.fll• 

Pap :lo!3 

DF .uw,st Daa. T'.IIDt Baldi M 

1.0 
1.0 EJB 1Ul6/9B 1857 137661 2 

AZ·AZDSI4 
CI'-PH-0175 
MS-29417 
RI- 138 
TN -02!)34 
VA-00111 
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Clialt: Sllldia Nalimlal Laboralorics 
1515 f.ublllk S£ 
POBoxSSOO 
Albuquerque, New Maico 87123 

Canw:t: Mr. Doug Salmi,MS-1042. 
Project Descriplion: RFP41Al2480A 

cc: SNLS00396 ReportDa=: Decc:mber31, 1998 Page l of3 

SlmplelD : 043766-001 T1AOU·22SA-GR-20l·D 
LabiD : 9812310-04 
Malrix :SOIL 
Dale Collec:led : 12103198 
Dare Raceived : 12.108198 
Pliotity :Routine 
Collector : Oient 

Panaacter Qpalffier Result DL RL lhlill DF ADalyst Dale T'Jme Batch M 

BadioloPcaJ 
AlpiuJ Sper:troscti{1Y Urani11111 - 6 iums 
Acouacy, UiaDium-2331234 0.149 pCilg JEW 12128198 1521 138477 I 
Accun.ey, Unnium-Z35 0.0441 pCilg 
Accuracy, Uranium-Z38 0.2\S pCilg 
Ura.aium-2331234 0.694 ..,_ 0.149 0.0320 0.0!174 pCilg 1.0 
uramum-235 0.0675 +1- 0.0441 0.0119 O.OS13 pCilg 1.0 
Urallium-238 1.21 ..,_ 0.215 0.0234 0.0609 pCilg 1.0 
Gamma PHA • 22 it.,. 
Ac:timnm-22.8 0.869 +1-0.201 0.0494 0.134 pCilg 1.0 £JB 12116198 1858 137661 2 
Americium-241 u -0.00405 +1-0.112 0.0347 0.175 pCilg 1.0 
Cerium-144 u 0.00349 ..,_ 0.106 O.OSS7 0.193 pCilg 1.0 
Ccsium-134 u 0.000695 +1- 0.0197 0.0129 o.o:m pCilg 1.0 
Ccsiam-137 0.285 +1-0.0524 0.0124 0.0381 pCilg 1.0 
Chromium-51 u 0.0533 +1- 0.2 O.J:U 0.353 pCilg 1.0 
Cobalt~ u 0.00154 +I· 0.0261 0.0124 0.0477 pCilg 1.0 
Iron-59 u ·<Hl235 +1·0.056 0.02'?1 0.0932 pCi/g 1.0 
Lead-212 o.ns +I· 0.119 0.0216 O.OSZ3 pCils 1.0 
Lead-214 0.826 +1- 0.148 0.0248 0.()685 pCilg 1.0 
Potassiam-40 20.4 +I· 2.49 0.172 0.368 pCilg 1.0 
Radium-226 0.728 +I· 0.119 0.0294 0.()639 pCilg ).0 
Radium-228 0.869 +1- 0.201 0.0494 0.134 pCI/g 1.0 
Ruthenium-103 u 0.00266 +1-0.0205 0.0125 0.0378 pCilg 1.0 
R~-!06 u .0.0532 +1-0.173 0.106 0.30S pCilg 1.0 
Thoriwn-231 u 0.00 +1-0.2 0.0540 0.212 pCilg }.0 
Tharium-232 0.916 ..,_ 0.117 0.0213 0.0516 pCilg 1.0 
Tharium-234 1.32 +I· 1.38 0.352 1.33 pCilg 1.0 
Uranium-235 0.0852 +I· 0.172 0.06SS 0.184 pCilg ).0 
Uranium-238 1.32 +I· 1.38 0.352 1.33 pC:iJg 1.0 
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a:: SNLS00396 

Ytrrium-88 
Zirro.ailll!l-95 

M=Methocl 

Ml 
Ml 

Oieat SaDdia Nalicmal LaJvmrtorics 
1515 Eubllllc SE 
POBax5800 
Albuquaqu&. New Mwco 87123 
Mr. Doug Salmi,MS..I042 
RFP•AI2480A 

Report Dale: Derzmbrr 31, 199B 

SampleiD :043766-001 DAOU-22&A-GR-20l·D 

u 
u 

0.00741 +1- O.('J]J11 
0.0105 +1- 0.0405 

DL 

0.0101 
0.()23() 

EPIA-0118 
HASL300 

ltL UaiD 

0-0409 pOig 
o.ons pOig 

GEL l..ahcmltary Cerlf1kaUoas EPI Laboratory Cen111~ 

AL ·41040 AZ·AZOSI-4 AL-41050 
CA-2089 CT-PH-0169 CA- l-1023!2056 
DE-SC012 l'L-E87156187l~ l'L. !!17472187458 
ME·SCOI2 MS-10120 NY-11502 
NC • 233 NY -11501 SC- 10582 
RI -135 SC-10120 trr-E-227 

Page lof3 

DF ADUyst Date TUDC Blotda M 

1.0 
J.O EJB 12116198 1858 137661 2 

AZ-AZ0.514 
cr-PH-OI7s 
MS-29417 
RJ -138 
TN -02934 
VA-00111 
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cc: SNLS00396 

· :RadioiOIIcal 
Gamma PHA - 22 it~ 
Ac:tinium-228 
Amc:ril'ium-241 
Certlltll-144 
Cesi~m~-134 

CesiliiJl-137 
Chromium-51 
Cobal!-60 
Iron-59 
.Lead-212 
Lead-214 
Powsium-40 
Radium-226 
Radium-228 
Rllthenium-103 
Rllthenimn-106 
Thonum-231 
Thotium-232 
Thorium-234 
Unmium-235 
Uranillm-238 
Yt!rium-88 
Zizroni\lm-95 

M=M~thod 

Ml 

SaDdi.a Nalicmal l...lhcntoriu 
1515 Eubllllk SE 
POB111S800 
~NewMexico!7tl3 

Mr. Doua Salml.MS-1042 
RFP #Al2480A 

Rr:put Dm:.: De<:ember 31, 1998 

SampleiD 
LlbiD 
Maim 
Dae Callec:tcd 
Dart :Raved 
Priority 
Collcctar 

u 
u 
u 

u 
u 
u 

u 
u 
u 

u 
u 

0.894 
0.0125 
0.0399 

..0.0286 
0.250 
0.106 

0.000126 
0.00503 

1.01 
0.984 

19.3 
0.705 
0.894 

0.00651 
..0.0785 

0.00 
0.999 
2.64 

0.220 
2.64 

0.000681 
0.0122 

: 043767-001 TJAOU-221A-GR-202-S 
: 981231D-07 
:son. 
: 1.2103198 
:12108198 
:Raa!Uac 
:Client 

DL 

+1-0.222 0.0486 
+1- 0.133 0.0378 
+1- O.IOS O.OSSll 

#-0.0116 0.0126 
#-O.OSS1 0.012.1 
+1-0.186 0.119 

+1- 0.0251 0.01%3 
+1-0.0504 0.0268 

+1- 0.124 0.02.14 
+1-0.149 0.02.43 
+1-2..24 0.171 

+1-0.123 0.0287 
+1-D-222 0.0486 
+1-0.022 0.0122 
+1-0.166 0.103 
+1-0.147 0.0532 
+1-0.122 0.02.10 
+1- 1.22 0315 

+1-D.214 0.0655 
+1-1.22 0.315 

+1-0.0191 0.0100 
+1-0.037 0.0225 

Metbod-DescripliOD 

HASL300 

JlL Ullhl 

0.119 pCilg 
0.185 pO/g 
0.191 pOlg 

0..()300 pOig 
0.0341 pCilg 
0.332 pOls 

0.0402 pCilg 
0.0884 pO/g 
0.0492 pCilg 
0.0633 pCifJ 
0.341 pO/g 

0.0630 pO/g 
O.ll9 pOig 

0.0379 pCilg 
0.290 pCi/J 
0.166 pCi/g 

0.0485 pO/g 
1.38 pCilg 

0.186 pa/J 
1.38 pCi/g 

0.0359 pCilg 
0.0673 pCilg 

Pip lof3 

1.0 E1B 12116198 1859 137661 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

llllllllmHBIIIID 
•9ll11.11n.m• 
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Cic:at 

Coatacl: 
Projoct Descriplion: 

SaDdia Nllioaal Labolalorles 
1~ 1S EubaDk SE 
P0BaxS800 
Albuqur:zquc, New Mcltico tll23 
Mr. Doug Saimi.MS.J04Z 
RFP#An480A 

cc:: SNLS00396 Report Da: December 31. 1991 

Raciiololical 
G.:lmrn4 PHA • 22 items 
ACiillium-ZZS 
Ame:ricium-241 
Ccritllll-144 
Ccsitm~-134 

Cesitzm-137 
Chramium-S 1 
Cob&lt-60 
Jron..S9 
Lead-Z1:Z 
Lead-Z14 
Powsium-40 
Radium-226 
R&dium·ZZS 
Rlltbenium-1 03 
Rud!enium-106 
Thcnium-231 
Thorium-232 
lborium-234 
Urmium-235 
Uraaium-238 
Yttrium-88 
Zirconium-9S 

M•Metbocl 

Ml 

SampleiD 
LabiD 
MatrP 
Dare Collected 
Date Rca:iYed 
Priority 
Ca!lte:Uir 

t1 

t1 
u 
u 

t1 

u 

t1 
t1 

1.1Z 
0.0160 
0.101 

0.00713 
0.0919 

0.00 
0.000970 

.0.0474 
0.992 
0.870 
22.0 

0.847 
1.12 

0.0200 
.().OS44 
0.0792 
0.979 

1.211 
0.0241 

1.211 
-0.00456 
0.00434 

: 043768-001 'DAOU.:zliA-GR.-203-S 
; 9812310-08 
:SOD. 
: 12/03198 
:ll/08198 
:RouliDc 
: Clleo! 

DL 

+I· o.223 0.0429 
+1-0.0l62 0.0151 

+1-0.13 0.0452 
-+1- 0.018S O.OllZ 
-+/. 0.0«)7 0.0108 

-+1- D.364 0.101 
-+I·O.OZ1Z 0.0106 
-+1-0.0516 0.0234 

<+1- 0.132 0.0179 
<+1-0.136 0.0209 

-+1-'2.21 0.147 
-+1- 0.152 0.0"..5.5 
-+1- 0.223 0.0429 

+I· 0.01118 O.Dl08 
+1- 0.1S8 0.0918 
+1- 0.137 0.0449 

-+1- 0.13 0.0177 
-+1- 0.584 0.170 

+1-0.0899 0.0574 
-+1- O..S84 0.170 
-t/-0.019 0.00884 

+1-0.0425 o.ozoo 

Meehod-Desaiptioa 

HASL300 

RL Ualls 

0.129 pCi/g 
0.0461 pO/J 
0.161 pCi/J 

0.0306 pCi/g 
0.0359 pOJg 
D.283 pOJg 

D.0390 pCi{J 
O.OS20 pCi/J 
0.04~ pCi/g 
0.0581 pCi/J 
0.33Z pCilg 

0.0615 pCi/g 
0.129 pCilg 

0.0363 pCI/g 
0.2111 pCilg 
0.179 pCi/g 

0.0444 pCi/g 
0.448 pCi/g 
0.167 pCilg 
0.448 pOig 

0.0340 pCil& 
O.D67S pCil& 

Pqe 1 o!3 

1.0 E1B 1:Ul6198 18S9 137661 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

llllll!IUIIIIIIB 
'"9812310-08• 
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ContaCt 
Projed DescriptiOil: 

a:: SNLSC0396 

SaDdia NltioDal Labonlorilos 
ISIS Eabm111: SE 
POBox!iSOO 
Albuquaque, New ~co 87123 
Mr. Doug Salmi,MS-1042 
RFP jJAJ2430A 

SamplelD 
LablD 

: 043769-001 UAOU-221A-GR·204-S 
:9812310-10 

RadioloDCIIl 
Gtzmma PHA • 22 ilm&t 
Actininm-228 

Americium-2.41 
Ccrium-144 

Ccsiwn-134 
Ccsium-137 
CbromiWD·51 
Ccball·60 
lron-~9 

Lcad-212 
Lcad-214 
Powsium-40 
Radium-226 
Radium-228 
Ruthcnium-103 
Ruthenium-! 06 
Thcrium-231 
Thorium-232 
lboriam-234 
Ur.mium-235 
Ur.mium-238 
Ytlri11111-88 
Zin:onium-95 

M=Mtthod 

Ml 

Malrix 
DaleCcDec:ted 
Dale Received 
Pricri!y 

Colleclor 

u 
u 
u 

u 

u 

u 
u 

u 

0.673 
0.00575 
..0.0627 
0.00677 

0.119 
.().191 

0.00925 
..0.0206 

0.830 
0.815 

2S.O 
0.669 
0.673 

0.0107 
0.00374 

0.00 
0.819 

1.48 
0.0869 

1.48 
0.00132 
0.0281 

:SOIL 
: 12103198 
:1210&'!18 
; Routine 
: Oieat 

DL 

~- 0.]64 0.0320 
+1-0.0473 0.0192 
~-0.0873 0.0406 
.;,/-0.0147 0.00846 
+I- 0.0391 O.OOS13 
+I- 0.141 0.0827 
.,._ 0.018 0.00791 
+I- 0.04 0.0174 
+1-0.1 O.Ol!i2 

..-.o.JJ8 0.0169 
+I- 2.59 0.109 
..-.o.n 0.0193 

.... 0.164 0.0320 
+1'-0.0144 0.00832 
+I- 0.12.4 0.0695 
~-0.128 0.0376 
+1- 0.099 0.0150 
-+1- 0.945 0203 
-+1- O.I.SI 0.0478 
~-0.945 Q.203 
~-0.015 0.00633 

+1-0.11284 0.0150 

Mdhod·Desaiptiou 

HASL300 

JU. Uails 

O.ll942 pCi/g 
o.osoo pCi/J 
O.lSO pCilg 

0.(1233 pOle 
0.11266 pCilg 
0.233 pCIIe 

0.0321 pCl/e 
0,0677 pCllc 
O.D394 pCilg 
0.0476 pCVs 
0.232 pCi/g 

0.0483 pCilg 
0.0942 pCilg 
0.0267 pCilg 
0.219 pCi/i 
0.152 pCi/g 

0.0389 pCilz 
0.700 pCi/g 
0.163 pCilg 
0.700 pCilg 

0.0234 pCilg 
0.0515 pCilg 

hge l cf3 

DF ADalyst Date Time Batch M 

1.0 EJB 12116/98 1900 137661 I 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1160 



=SNLS00396 

hnmeta' 

Radialopcal 
Gamma PHA • 22 ilems 
Aetillicm-2211 
Americillm-241 
Cerillm-144 
Cesium-134 
Cesium-137 
Clromium-51 
Cobalt-60 
lroo-59 
Lcad-212 
Lead-214 
Potassium-40 
Radiwn-226 
Radium-228 
RuthCDi.um-103 
Rutbcnium-106 
Thorium-231 
Thorium-232 
Thorium-234 
Unniulll-23.5 
UraniUIII-238 
Ytbium-88 
Zirwllium-9~ 

M=Mcthod 

Ml 

Sandia NmODa! Ubarllorics 
U1.5 F.allaDt SE 
POB01tS800 
~NIIWMedco &7123 
Mr. Doug Sllmi.MS-1042 
RFP lt.AJ2A80A 

SamplelD 
LablD 
Malrix 

: 043770-001 TJAOU-228A-Gll-2CJS..S 
: 981231B-ll 

Dale Colleclcd 
Dale Rec:dved 
Priority 

Colleclor 

u 

u 
u 
u 

u 
u 

u 

u 

:a-lt 

0.837 
0.123 
0.101 

~.00394 

0.139 
..Q.00403 
0.0089.5 
~..()41.5 

0.771 
0.872 
18.6 

0.728 
0.837 

0.00316 
0.0931 
0.236 
0.768 
2.08 

0.0644 
2.08 

O.D210 
0.02.59 

:son. 
:12103191 
: 12J08198 
: R.oalinc: 
: Clicat 

DL JtL Uai .. 

+1-0.Zil 0.1).598 11.227 pCi/J 
+1-0.183 0.0319 11.227 pCi/1 
-+1-0.194 0.0638 Q.3S4 pOle 

+1-0.039S 0.01.56 0.060.5 pOle 
+l-O.o56 0.0151 0.0671 pCila 
+1- 0.32.9 0.1-40 D..573 pOls 

+1-0.0381 0.0148 0.0710 pCi/1 
+1-0.0885 0.032.5 0.154 pCi/1 
+1- 0.128 0.0246 0.0186 pCi/1 
+1- 0.178 0.0290 0.120 pCi/g 

+1- 2..33 D.204 0.6.53 pCllg 
+1- 0.191 0.03.58 0.127 pCilg 
+1-o.m 0.0.598 0.227 pCilc 

-+1- 0.0404- 0.0151 0.0732 pCi/1 
+1-0.307 0.129 O.S62 PCili 
+1- 0.175 0.0617 0.321 pQig 
-H-0.126 0.0242 0.0874 pCilg 
-H-2.04 0.338 1.95 pCi/& 

+1-0.223 0.014!1 D.3SO pCilg 
+1-2.04 0.338 us pCi/1 

+1-0.0359 0.0124 0.0667 pCilg 
-H-0.(116 0.0281 0.137 pCila: 

Melhod-Desc:riptlea 

HASL300 

Pqe 1 of3 

DF AaJ,It Date 'IbM Batdl M 

1.0 EJB 12/161!18 1901 137661 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
LO 
1.0 
1.0 
1.0 
1.0 
1.0 
LO 
1.0 
1.0 
1.0 
1.0 

11111111111101 
•9Rl'Z'IlO.t1• 
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--

Coatlct 
Project Descripi!OD: 

Sazldia Nalioaal Labonlories 
1515 Eubank SE 
POBax5800 
Albuqu""'lae, N-Me:Uco 87123 
M:r. Doog Salmi.MS.I042 
R.FP jtAJ2A80A 

cc: SNLS00396 Report Dale: J)ecember 31, 1998 

lWiiologkal 

SampleiD 
LabiD 
Mltri.x 
Dale Calledcd 
Dale lb:ceived 
Pliority 
Colleclor 

Alpha Specrroscoyy Uranium· 6 ilmu 
Accoracy, llranii.!DI-233/234 0.165 
Acc:utacy, Ur.mium-235 0.0324 
Ac=racy, Ur.mium-23 8 0.165 
Unnium-2331234 0.863 
Uranium-23S 0.0318 
Uramum-238 0.869 
Gamma PHA • 22 ilDrU 
Actinium-228 1.03 
Americ:.ium-241 0.0290 
Cerium-144 u 0.0242 
Ccsium-134 u ..Q.00172 
Cesium-137 0.119 
O!mmium-51 u 0.0630 
Cobalt-60 u -0.0108 
Iron-59 u -0.0171 
l.ead-212 1.09 
I..ud-214 0.970 
Potassiwn-40 20.1 
Radium-226 0.890 
Radi~228 1.03 
R.ulhenium-1 03 u -0.00441 
Rulhcmum-106 u 0.0827 
'Ibcmum-231 u 0.00 
'Iborium-232 l.OS 
Thorium-234 1.4S 
U~23S 0.147 
Uranium-238 1.45 

: 043944-001 TJAOU-228A-GR·206-S 
; 981231~13 
:son.. 
:12103198 
: 1210&1!18 
:RoaliDe 
; Cliclt 

DL BL tJJdts 

pCils 
pOig 
pCifg 

-+1- 0.165 0.0213 0.0364 pCI/g 
-+1-0.0324 0.0117 o.osos pCilg 

-+1- 0.165 0.0188 0.0364 pCifg 

+1-0.236 0.0460 0.126 pCils 
+1-0.0296 0.0160 0.0489 pCilg 
+1-0.0898 0.0526 0.166 pOig 
-tl- 0.0189 0.0120 0.0299 pCilg 
+1-0.0659 0.0103 0.0383 p(llg 

+1- 0.185 0.0981 0.329 pCilg 
+1-0.0217 0.0119 0.0377 p(llg 
+1- 0.051 0.0259 0.0159 pCilg 
+1- 0.144 0.0201 0.0497 pCilg 
+1- 0.145 0.0'244 0.0613 pCilg 
+I· 2.U 0.139 0.341 pCilg 

+I· 0.157 0.0266 0.0634 pCi/g 
+1- 0.236 0.0460 0.126 pCilg 

+1-0.0189 0.0124 0.0342 pCilg 
+1-0.167 0.0930 0.312 pCilg 
+1- 0.169 0.0475 0.193 pCilg 
+1- 0.142 0.0199 0.0490 pCl/g 
+1-0.658 0.213 0.47S pCi/J 
+1- 0.16 0.0607 0.181 pCi/g 

+1-0.651 0.213 0.475 pCi/J 

Pare 1 of3 

1EW 12128/98 1Sl1 138477 1 

1.0 
1.0 
1.0 

1.0 EJB 1:2117198 0052 137662 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
l.O 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

11111111111111111110 
*"Oioor:ttn t~Ja 
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cc: SNLS00396 

Yllriom-88 
Zirconium-95 

M=Mdhod 

Ml 
M2 

1S15 Eubmt SE 
POBoxS800 
Albuquezque. N-Mexico 87123 
Mr. Doug Salmi.MS-1042 
RFP#AJ2480A 

'&port Date: Dcccmbcr 31, 1998 

SampleiD : 00~1 TJAOU-228A-GR·206-S 

u 
0.0152 +1- 0.0166 

.0.0116 +1- 0.0378 

DL 

0.0130 
0.0204 

Metbod-Desc:rtpdOII 

EPI~IlB 

HASL300 

RL Ullitl 

0.0363 pCilc 
0.()66() pO/J 

GEL Labor.otory Certlllcatimos EPI Laboralory Car111k:atio1111 

AL-41040 AZ-AZ0514 AL-41050 
CA-2089 CJ'-PH-0169 CA- I-1023120S6 
DE-SC012 FL- EB71S6187294 FL. • E874721874S8 
ME-SC012 MS- 10120 NY -11502 
NC- 233 NY -11501 sc -10582 
Rl- 135 sc- 10120 ur-&m 

Pase 2of3 

DF ADalyst Date T,_, :Batch M 

1.0 
1.0 EJB 12/17198 OOS2 137662 2 

AZ-AZD514 
CJ' -PH.0175 
MS-29417 
RI ·138 
TN-02934 
VA-00111 
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Clialt: Sudi&NIIillllll ~ 
1515 Eubmk SE 
POBaxSSOO 
~New Mc:xico 87123 

Cootact Mr. Doug Salmi,MS-1042 
Project Desai pliDII! R.FP •Al24IOA 

cc: SNLS00396 lU:part Dale: Pa:cmba" 31. 1998 hge 1 of3 

SampleiD : 043!'45-001 DAOU-22&+.-GR-207-S 
LabiD :9812310.16 
Mauix :son.. 
Dale Co11cctec! : 12103/98 
Dale Received :12108/91 
Ptioril:y : R.oaliDe 
Collector : Cliellt 

Parameaer Qualifier Resalt DL RL tlllils DF ..balylt Da.te T- Baldl M 

Radiological 

GIJ1tlm4 PHA • 22 items 
Actinium-228 1.04 +1-0.235 0.0477 0.128 pCilg 1.0 EJB 12/17/98 0111 1:37662 1 
Americium-241 u -0.00469 +1-0.CT113 0.0300 0.145 pOJg 1.0 
Cerinm-144 u O.OOS31 +I· 0.106 0.0573 0.193 pCi/g 1.0 

~--
Ccsium-134 u 0.0000237 +1- O.Ol 0.0124 0.0318 pCi/g 1.0 
Ccsium-117 0.09SS +1-0.0496 0.0107 0.0363 pCi/J 1.0 
Chromium-S I u .().000479 +1-0.188 0.105 D.JZ7 pCilg 1.0 
Cobalt-60 u 0.00999 +1-0.0217 0.0124 0.()419 pCilg 1.0 
lroo-59 0.0472 +1- 0.0561 0.0270 0.104 pCilg 1.0 
Lca4-212 0.962 +1- 0.12 0.0215 0.0541 pCilg 1.0 
Lca4-214 0.850 +1-0.135 0.0259 0.0718 pCilg 1.0 
Poawium-40 19.9 -t-1- 2.23 0.146 0.331 pCilg 1.0 
Radiwn-226 0.888 +1-0.147 0.0276 0.0587 pCilg 1.0 
Radium-228 1.04 +1- 0.235 0.0477 0.128 pCi/g 1.0 
Ruthenium-! 03 u -0.00875 +1- 0.02()4 0.0129 O.Olll:l pCilg 1.0 
Ruthcnium-106 0.136 +1- 0.]11:! 0.0964 D.312 pCi/g 1.0 
Tbortum-231 u 0.00 +1- 0.184 0.0506 D.209 pCilg 1.0 
Thorium-232 0.949 +1- 0.118 0.0212 0.0534 pCi/a: 1.0 
ThDriWil-234 0.866 -t-1- 1.21 0.368 1.19 pCilg 1.0 
Uranium-235 u 0.0457 +1-0.113 0.0644 0.205 pCilg 1.0 
Urallium-238 0.866 .W-1.21 0.368 1.19 pCilg 1.0 
Yll:l:ium-88 u 0.0128 .w. 0.0192 0.0135 0.0401 pCilg 1.0 
Zircouilllll-95 0.0571 +I-O.D667 0.0210 0.0716 pCilg 1.0 

Me Method Metbod-Desaiptiou 

Ml HASL300 

.-
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cc: SNLS00l96 

llac1iologlcal 
GammaPHA- 22 irons 
Actinimn-228 
Americ:iwn-241 
Cerium-144 

Ceaiam-134 
Cesium-137 
Chromium-51 
Coball-60 

Iron-59 
Lead-212 
Lead-214 
Potaslium-40 
Radium-2.26 
Radium-228 
Rutllemum-1 03 
Rutlle!lium-1 06 
Thorium-231 
Thoriu.m-232 
Thorium-234 
Uruium-235 
umnum-238 
Yttrium-88 
Zirt:ouium-9S 

M:oMetbod 

M1 

Sudia N8ti01181 J:.abonmries 
lSlS EubaDk: SE 
POBoxSSOO 
Albuquaque. N- Mexico 871.23 
Mr. Doug Sllmi,.MS-1042 
RFP f1All480A 

Report Date: J:lerember31, 1998 

SampleiD 
LabiD 
Mal:rix 

: 0431l46-001 T.JAOU-228A-GR-208-S 
:9812310-18 

Dare CoUecred 
Date Received 
Priority 
Collec:tOI" 

u 
u 

u 
u 
u 

u 
u 

u 
u 

Relalt 

0.911 
..a..0390 
0.02:28 
O.OJBS 
0.252 

0.0300 
-0.00588 
-0.0342 

0.99'.1 
0.975 

1!1.2 
0.873 
0.911 

0.0386 
..a..osa 

0.00 
0.986 
3.28 

0.139 
3.28 

..a..Ol30 
0.0280 

:SOIL 
: U/03J98 
: J21D8198 
: Routizle 
: Climl 

DL 

+1-0.293 0.0700 
+1-0.132 0.0427 
+1- 0.13S 0.0836 

+1-0.0264 0.0181 
+1-0.o641 0.0156 
+1-0.268 0.1S3 

+1-0.03Sl 0.0183 
+1- 0.0808 0.03!17 
+1- 0.132 0.0313 
+1-0.169 0.0376 

+1- 2.37 0.215 
+1-0.162 0.0403 
+1- 0.293 0.0700 

+1-0.0535 0.0118 
-+1- 0.24 0.141 

+J-0.209 0.0737 
+1-0.131 0.0309 
+1·1.71 0.521 

+1-0.215 0.0958 
-+1·1.71 0.521 

-+1-0.0275 0.0198 
-+1- 0.053 0.0308 

Metbod·Descriptklll 

HAS1.300 

0.180 pCi/J 
0.168 pCi/g 
D.233 llCi/g 

0.0428 pQ/J 
0.0525 pQig 
0.446 pCilg 

O.oSlS pCi/J 
0.117 pCi/& 

0.0647 pC/g 
0.11802 pCilg 

0.566 pCilg 
0.0883 pCilg 
0.180 pCi/g 

0.0484 pCi/J 
0.402 pCilg 
0.266 pCilg 

0.0638 pCi/J 
1.36 pCilg 

D.2a) pQIJ 
1.36 pCilg 

0.0480 pCilg 
0.094.5 pCi/J 

J>aae 1 of3 

1.0 EJB 12117~8 0124 137662 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

IIIBII 
. -- . - . . - . 
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cc: SNLS00396 

RadioiQiical 
Gamma PHA - 22 umu 
Aclinium-228 
Amaicium-241 
Ceriwn-144 
Cesium-134 
Cesium-137 
Olromilllll-S 1 
Cobalt-60 
ltcn-59 
Lead-212 
Lead-214 
Po!USium-40 
Radium-226 
Radimn-228 
Ruthenium-! 03 
JlUlhenium-106 
'Ibortum-231 
Thorium-232 
Thoriwn-234 
Unnium-2.35 
Ut:Uii'IIJD-:23& 
Yllrium-88 
ZircOlllum-95 

M•Mtlbod 

Ml 

Sllldia N.OODII Llbonltories 
ISIS Eubut SE 
POBa:tSSOO 
Albuquaque, New Mo::xico 87123 
Mr. Doug Salmi.MS-1 042 
RFP#A12480A 

Report Datz: Dca:mbl: 31, 1998 

SamplciD 
LabiD 
Malrix 

: 043!U7-001 DAOU-llSA-GR-209-S 
: !1812310.19 

D:lre Colleaed 
Dare Recei-.= 
Priority 
cmlectOr 

u 
u 
u 

tl 
u 
u 

u 
u 

u 
u 

1.22 
O.D391 
-0.139 

0.00885 
0.286 
0.121 

0.000140 
-0..02!12 

0.986 
0.161 
21.0 

0.&37 
1..22 

0.0112 
0.116 
0.249 
0.973 

2.15 
Q.234 
2.15 

-0.00264 
-{).00733 

:son.. 
: 12103/98 
: 12108198 
: Roulille 
:Cicnt 

DL 

+1-0.32 ll0676 
+1-0.157 0.0422 
+1-0.114 0.0832 

+1-0.0301 0.0176 
+1-0.0583 0.0151 
+1-0.278 0.151 

+1-0.02S8 0.0176 
+1-0.08:23 0.0383 
+1- 0.137 o.0312 
+1- 0.151 O.D371 

+1- 2.71 o:Jin 
+1- 0.152 0.0391 

+1-0.32 0.0676 
+1-0.0303 0.0183 

+1- 0.245 0.137 
+1-0..226 0.0732 
+1-0.135 0.0308 
+I· 1.81 O.Sll 

+1- 0.2.39 0.0955 
+I·U7 Q.Sll 

-t/-0.024 0.0189 
+1-0.0482 0.02.98 

Methocl·Descriptioll 

HASL300 

0.167 pCliJ 
0.191 pCl/J 
0.242 pCl/J 

0.04S4 pCi/J 
0.0519 pCi/J 
0.411 pCi/J 

0.0508 pCilg 
0.118 pCi/J 

0.0700 pCi/J 
0.0900 pCifg 
0.446 pCifJ 

0.0879 pCi/J 
0.167 pCi/s 

0.0527 pCi/J 
0.427 pCils 
().264 pCilg 

0.()690 pCllg 
l.SS pCila 

0.271 pC:Ug 
us pCllg 

0.0448 pCi/g 
0.0847 pCliJ 

PaJI' 1 of3 

1.0 EJB 12117.1!18 0113 13766.2 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1111 
*<aRl?.110.111* 

1189 



cc: SNLS00396 

Parameter 

RadiOiopcal 
Gammtl P HA • 22 UDM 
.AcliDnlm-228 
Amc:ricium-241 
Cerium-144 
Cesium-134 
Cesiam-137 
Cbrmnimn-51 
Cobalt-60 
Iron-59 
Lcad-212 
Lcad-214 
Potassium-40 
Radimn-226 
Radium-22.8 
Rulheniwn-103 
Ruthenium-! 015 
Thorium-231 
Tharium-232 
'Jborium-234 
Ullllium-235 
UIU!ium-238 
Ylllium-88 
Zin:ollium-95 

M=Metblld 

M1 

SIDdi. Nuioaal Laboralorics 
1$15 f..aballl:: SE 
POBox5800 
~NewMaico&7U3 
Mr. Doac Sllmi.MS-1042 
RFP .All480A 

1teport Dm: D tw 31.1998 

SampleD) : 043948-001 TJAOU-22&A-GR-210.S 
UbD:l : 9812310-21 
Maaix :SOlL 
Dare Collcaed : 12JOJJ98 
Dare Received :12101191 
Priority : RoutiDe 
Colicaor : Oient 

Quli5cr a-It DL RL UDits 

0.662 +1-0~18 0.0505 0.133 pCilg 
u -0.00164 +1-0.0163 0.0310 0.145 pCi/g 
u 0.0227 +1- 0.114 0.0615 D.205 pO/g 
u -0.00852 +1-0.0211 0.0130 0.0316 pOls 

0.341 +I·O.OS99 0.0112 D.0396 pOls 
u 0.0968 +1-0.243 0.1U o.380 pCi/& 
u 0.00223 +1-0.0247 0.0133 0.0451 pOls 
u -0.0270 +1- 0.0567 0.0287 0.0984 pO/& 

0.830 +1- 0.114 0.0231 O.o546 pCilg 
0.907 +1-0.149 0.0274 D.D61S pCIIg 

21.1 +I· 2.63 0.156 o.383 pals 
0.762 +I· 0.12$ 0.11289 0.06DS pCIIg 
0.662 +1- 0.218 o.osos 0.133 pCil& 

u 0.0000217 +1- 0.0211 0.0136 O.D380 pCilg 
u .0.0160 +I- 0.177 0.101 o.313 pO/g 
u 0.00 +1-0.2&1 0.0543 0.210 pCil: 

0.819 +/. 0.112 0.11228 D.OS3!l pCilg 
1.29 +1-1.25 0.375 1.14 pCi/& 

0.169 +1- 0.118 0.06!13 D.213 pCils 
1.29 +I· 1.25 Q.375 1.14 pCils 

u -0.012$ +1-0.0209 0.0143 0.0344 pCil: 
u 0.00247 -+1- 0.042$ o.om 0.0741 pCilg 

Melhod-Dac:riptioa 

HASL300 

hze lof3 

DF ~Datt 'I1me Baldi M 

1.0 EJB 12/17198 0114 137662 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
Ul 
1.0 

11111111111111111 
·--·--·- ·-. 
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Ciflll: Sllldla Nllioall I..abor1loDa 
IS I.S Euba11k SB 
POBoxS800 
Albaquerqae,New Mwco 871Z 

Comact: Mr. Dour Salmi,MS-1042 
Pnlja:t De=iptioa: RFP ttA12AaOA 

cc: SNLS00396 RqottDals J)eoember31,199& Page 1 of3 

Sample II> : 04394~1 TJAOV..228A-GR.-2ll.S 
Lab II> :9812310.22 
Malrix :son.. 
D8le Collected : 12/0319S 
Dire Received : 1210&'91 
Pzioz!l)' : R.oaliDe 
Coneclor : Clicat 

Panmctc Quali5cr Raalt DL RL VlliSI DF ADa1nt Date T~me Batcb M 

Radiological 
Alphil Spe<Jrosecpy Unmivm • 6 item8 
Atr:ancy. Urmium-2331234 0.137 pCJs JEW 12/Z!/9& IS21 13&477 I 
Accuracy, Uramum-235 0.0358 pC/J 
Accuracy, Unmium-238 0.137 pQir; 
Uruium-233/234 0.677 +I· 0.137 0.()232 0.0.543 pats 1.0 
UnDium-235 0.0366 +1-0.0358 O.O!SO ()..05&2 pats 1.0 
Uranium-238 0.680 +1-0.137 0.0184 0.0401 pat, 1.0 
Gtunma PHA • 22 i1e= 
.Actinium-228 0.871 +1-0.208 o.osu 0.12S pOle 1.0 m 12117198 0114 13766Z 2 
Amcriciwn-241 u -o.oosos +1- 0.157 0,0446 0.245 pCi/a 1.0 
Cerium-144 u ..0.0134 +1-0.10! 0.0639 0.194 pats 1.0 
Ccsium-134 0.0136 +1-o.o201 0.0132 0.0336 pCi/J 1.0 
Cesillm-137 0.0!117 +1- 0.()318 0.0114 D.0368 p(lfg 1.0 
Cbromuun-51 u ·0.127 +I· 0.199 0.114 0.330 patf 1.0 
Cobalt-60 lJ .0.00840 +1-0.0243 0.0135 Oo0427 pO/J 1.0 
Iron-59 lJ .0.0400 +1-0.0532 0.0291 0.0906 pate 1.0 
Lead-2.12 0.8&2 +1- 0.119 0.0236 0.0626 pOig 1.0 
Lead-214 0.&49 +1- 0.136 0.0280 0.0660 pO/J 1.0 
Pamssi~ 19.9 +f. 2.68 0.158 0.427 pClfJ 1.0 
Radium-226 0.752 +1- 0.126 0.0293 0,0636 pCi/J 1.0 
Radium-22.8 0.871 +1·0.208 O.OSll 0.12.5 pCilg 1.0 
R.utheaium-103 0.0170 +1- 0.021.5 0.0138 0.0406 pOIJ 1.0 
Rutheaium-106 u 0.01!11 +I· 0.1&2 0.103 Q.3l7 pat: J.D 
Thoriwn-231 u 0.00 +1- 0.1159 O.OSS3 D.204 pats 1.0 
Thcriam-23 2 0.870 +/. 0.117 0.0233 O.o618 pO/J 1.0 
Thcrimn-234 0.63S +I· 1.!12 OS12 1.88 patr 1.0 
Uanium-235 u 0.0605 +I· 0.113 0.0715 0.207 pO!g 1.0 
Unmium-238 0.635 +1·1S2 DS12 1.88 pCil: 1.0 

1198 



a:: SNLS00396 

M•Methocl 

Ml 
M2 

C!icm: SmdiaNIIioDII ~ 
lSl.S EubaDk SE 
POBoxSSDO 
Albuquerque, New MIIXico 87123 
Mr. Doug Salmi,M5-1042 
RPP#An4&0A 

R&polt Dim:: De:ealbc::r 31, 1998 

: 043949-001 Tl'AOU-228A-GB.-211..S 

U O.ll0979 ~- 0.0219 
u 0.00331 +/- 0.041 

DL 

0.0144 
0.0224 

Method·Desc:riptiml 

EPIA-DliB 
JIASL300 

IlL tlaits 

0.0433 pC/g 
0.11730 pO/g 

GEL Laboratary Cenificalioas 

AL-41040 
CA-2089 
DE-SC012 
ME- SC:012 
NC-233 
RI ·13S 

~,......,,,_ ....... 

AZ·AZ0514 
CT-PH-0169 
rL. E8715bl87294 
MS- 10120 
NY-11.501 
SC-10120 

Al...-41050 

CA • I-1023120S6 
FL • E874721874SI 
NY-11502 
SC·10S82 
UT·E-227 

Pile 2af3 

1.0 
1.0 EJB 12117198 0114 137662 2 

AZ·AZD.S14 
CT·PH-0175 
MS ·29417 
RJ ·138 
TN-02934 
VA·OOlll 

1199 



Oimc 

cc: SNLS003116 

Saadia~ l..abantmies 
151.5 Eub1111k SE 
P0Bax.5800 
~New Mctico 87123 
Mr. Doua S&Imi.M$-1042 
RFP•A1248QA 

SamplelD 
LablD 
Matrix 

: 0439.50-001 DAOU-Zl&A-oR-211-D 
: 9812310..25 

RadiG!oa:ical 

Dale Collected 
Dale Received 
Priority 
Colleaor 

Rault 

A/phtJ Spet:JrrnCOJTY Uraniwn - 6 ikms 
Accuracy. Unmium-2331234 0.159 
~. Ur&llium-235 0.0309 
Accu:acy, UniDium-238 0.148 
Urallium-2331234 0.842 
Uraniwn-235 0.0433 
Uramum-238 0.758 
Ganurra PHA - 22 ilems 
A.etinium-:2.23 0.873 
Americ:ium-241 u -O.otOS 
Ccrium-144 0.138 
Cesiwn-134 u 0.00.573 
Cesium-l:rl 0.0819 
Chromium-51 0.145 
Cobalr-60 u 0.00606 
Iron-59 u -0.00106 
Lead-212 0.895 
l..cad-214 0.909 
Potassiwn-40 29.4 
Radiurn-226 0.69(} 
Radium-228 0.873 
Rlithcuium-103 0.0192 
Rulhcuiwn-1 06 u -0.106 
Thorium-231 u 0.00 
Thoriwn-232 0.812 
Thorium-234 1.17 
UIBDium-235 u 0.0685 
Uranium-238 1.17 

:son. 
: 121031518 
: 12108198 
: Rcluli= 
: Clic:ot 

DL 

+1- 0.159 O.o232 
+1-0.0309 0.00 
+1- 0.148 0.0180 

+1- 0.201 0.0533 
.W-0.0947 0.0340 

+1- 0.1;!7 0.06.52 
.W- 0.0225 0.0139 
.W-0.0489 0.0120 
+1- 0.232 0.119 

+1- 0.0266 0.0139 
+1-0.0613 0.0302 

.... 0.12 0.0246 
+1- 0.15 0.0293 
+1- 3.26 0.164 

+1- 0.127 0.0309 
+1- 0.'}{)7 0.0.533 

+1- 0.0231 0.014S 
+1- 0.191 0.108 
+l-o:D.1 0.0578 
+1- 0.119 0.0243 

.W-1.26 0.408 
+1- 0.121 O..D?35 
+1-1.26 o.408 

B.L UDIIS 

pCi/J 
pCila: 
pCila: 

O.OS19 pCi/a: 
0.0162 pG/J 
0.0340 pCi/J 

0.1.56 pCI/& 
0.156 pCilg 
o.zos pCil& 

0.0361 pCilg 
0.0400 pCi/J 
0.410 pCi/g 

0.0496 pCilg 
0.115 pCifg 

0.0594 pCl/J 
0.0756 pCilc 
0.429 pCi.IJ 

0.0799 pCllg 
0.156 pCilg 

0.0437 pCi/J 
0.327 pCi/J 
0.227 pCllg 

0.0.586 pCilc 
1.31 pOl& 

0.218 pCil& 
1.31 pCil& 

~ 1cf3 

DF ADIII,st Date TUDe Bat&:h M 

JEW 17Jl&l98 ISll 138477 1 

1.0 
1.0 
1.0 

1.0 ElB 12117198 0116 137662 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

11111111111111 
*9112310..~· 
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cc: SNLS00396 

Yarium-88 
Zin:ollium-95 

M•Metbod 

Ml 
Ml 

SIIIC!ia Nllliaaal I..abonrDriell 
1515 Eubank SE 
POBaxS800 
Albaqac:rque. New Ml:lico 87123 
Mr. Doll& Salmi.MS-1042 
RFP ltAJ2480A 

RcponDue: December 31, 1991 

SamplciD : 043950.001 TJAOU-228A-GR.-211·D 

u 0.0121 +I· 0.0213 
u O.ll0637 +I· 0.0427 

DL 

0.0150 
0.023! 

EPIA.OUB 
HASL300 

O.D441 pCilc 
0.0765 p011 

GEL Laboratory Certlflcalioas EPI Laboratory Ccrtlllca1ioas 

AL-41040 AZ·AZOS14 AL-41050 
CA-2089 CT-PH-0169 CA • 1-1 02lllOS6 
DE-SC012 FL • E871561BT.Z94 FL • E87472187458 
ME· SC01:2 MS-10120 NY -11502 
NC· 233 NY ·11501 SC-10582 
RI- 135 sc -10120 trr-E-227 

*981231n.2S• 

DF ADai3'll Date l"&me Batch M 

1.0 
1.0 EJB 1lll7198 0116 137662 l 

AZ-AZOS14 
cr-PH-0175 
MS-29417 
Rl-138 
1N -02934 
VA· OOlll 
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1 .. 1\ .•• c?t~- J/;) 
, .,.. '' w11 ,, .... 

lnl<!rnal Lab 
Balch tlo 

,, .·.",, '· •·,): ANALYSIS REQUEST AND CHAIN OF CUSTODY 
I • I· I SARIWR No f'r~ss Fl formsrwcrrous lor oaclr nold AR/COC-1 

Page 1 or: 
601212 ° 

-·------0 
rOole Samplu Ship~: I 'ZW:fl_SMOtiSE . 1 llo 1Maol Slop U IJJ/M51147 Conlract No · /)j- 2 'lft),C) 

:•. uraoUian•ue~ .loh.n Co'P!~r/l,..•l, .C~Hier/Wayblll No.: ':f IS '!> 0 CaseNo.:7225.~ ~ 
Lab Conlacl Ed I!! !<en! SMO Aulhotlza)ld'n /7. ~ ·· • ted tlame Sll~ 228A VCM {).•~ 

Bill ro Sandia ~.w{"Ji( :;ro••lu e• · ,,,.,c.,,., Codo tR./oi...,.4.f'A{bil'r Lab De•llnallon: GEL Supplier So"'ices. Oep ----~ 
•flooukllel No. SMO ContaciiP.:;-Oou~l/81<1- ]I \0 PO.Uu•Siltl1 MSOI5~ 
.,.,,.,.Order No. £FO!l,!,!!! Send Re 101110 SMO ~~ Z 1 j;".._\<j lt 

'. 
I. 

Lo.£,ation_] Tech Area NA 2'iL 0 
. 'l ~. o\1~ Reference LOV (available at SM6l. 

2S z 

••·li!'ll NA Room NA ,;5 • 1~- \1·:-.· !g Conlainer 1l~ • l.lloUU! ... ,d ax 
: :.11nple No . E R Sanople ID m ii \ OatefTlme Pteaer· E - e,.. 

IIIo .. IJ .. ,_ ... 1.· 

ffi; ~~ 
FraciKln Sample lucallon Dor•ll Codecled Type Vnlurne YdiiVG <n .'l~ Ill Parameter & Method Ro•tuuted ..... 

• .. - . i2iA IJ.o~~ 1o 11U951 -001 T JAOU·221A.OR-112·S 0 s (\{l gx,..J_ 4C 0 SA Gan•n• Spec ----- 0--
~lll\S 

~---· -,- --
11-IJ952 - 001 l JAOU-221A.OR-1 tl.S ± I ~ ... I Gan•naSpec 

T JAOU·221A.QR.2U.S ~ll!!~ I 
- -<1·13952 - 002 RCRA Metala 

T JAOU-U8A.OR·214-S ltJo;;J l3lto 
-- - r-

1143953 -001 .'l Oar,.na Spec: 

1143054- 001 T JAOU·228A.OR-218-S ;;1, lr-. .. -lfC(OO Gam•n.a Spec 

ci4J954 • 002 T JAOU·228A.QR.218-S .J. j4.ud /'/oO RCRA Metal1 L ~ 

)43955- 001 T JAOU·2liA.OR-218-S !l 1'\t" 
i-

Oanwna Spec, lao U 

JJJ955- 002 T JAOU-121A.QR.211-S ;J.._ ,. io.tc: ~ ... HE,SVOCa -
T JAOU-228A.OR·2 18-S d.. la.o'?.qRJ l'i IS 4o7 

- -1143955 - 003 voc 
1I·U956 o 001 T JAOU·221A.OR·217 -S c v l.lO~iJI./11.1 t,O ... 1 I v C.,.:._\ .v .17 \7 Oanwna Spec -
1MA [81Yes ( ]No Ref. No. Sample Tracking StAOusE Speclalln•lructlone/QC Rl!flulremenll Abnorm•l 

unple Disposal ORelum lo Client 0Disposal by lab Dale Enlerad (mm[~dlyy) ~ EDO £2JYat 0No Condition• on 
Entered by: U Raw data package 12!Yu 0No neeelpt , ABuse 

Ill\ 

I• ,; naround Time IX!Normal rlRush ReQuired Report Date I ac lnlls. tAl:' (.OC. tDcP-1'.1 !elf<\SO!> ~ 1.!5. (."(, 

Name Signalure ln•l Company/OrganlzallorvPIKlne 

111ple Chris Catechll M.!. • 11 .. -l<f.,_llr ..... L· MDM/8131/881.J108 

·"" I· 
l.o. 
I ' 

•mberl \ 

Olllo l J. }-••t 
P/easa//sr u separata ~~~~ ·---------

... ,;;;,.,,,. • .,by ~.Y, ,l,_:;(~c'.fl.. o.g. r.;,t !.I Tlmo tS 'J.c ~ n.uuqldlh•d by 
~~ 

0111•11 'i/<U3 Tlmo r"\:lO -4. R.c•rved by ·-
l.o.oovo~ by •'r:./. .::;:'".-;:_.1/A_ (:J.<C>) Oog. j') JH 
.~hnquoshod by /CJ'~·--'7 ~no.. f:J..., 0)0rg 1.51~ Ooto 1 t !_if!le. Tim• 5. Rellnqul'$h-.d by 1~00 

----~ 

·~lived by 
~. 

Ocg Oalo Thn• 5. R..,;••v•J lly 

,~,knqt.ntt'\ed by OIQ 0011 Tlmo 8 Rollnquishod by 

;_,,:llllrl•cJ by Org Oato Tim• 8. A•ctivod by 
--

' '·•uinal To Accompany Samples. 
laboratory Copy (While! 

1'1 Copy To Accompany Samples. 2"° Copy SMO Suspense Copy 
(Yellow! Return to SMO (Bluet 

nru Oolo 
----------- .. --·--. --- .. --~ ... -

01\1 O.at• 
··--·o;g··~---- . -----·,;;.; -- - - ... 
- ~ -o;o -----------o~~-----

Org ---------- -------n ..... 
----o;u-----o;.-.--- --~-------

oO ----~ ---------- -------------

J'" Copy rteld Copy (l'•n~) 



ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) Page 2 of• 
;.. ...... -·~,.,,"_ Press F I for inslmc~ons for eech nold AR/COC-1 601212 .. --- -· 
l'liJJC•I ,,i11118 Sile 228A VCM ProjecVT ask Manager John Copland Case No.: 7225.2203 

-- -· 
Location J Tech Area NA 

~ii ci Reference LOV I available at SMOL -·-··..,. -- z 
''""•111"-.J NA Room NA E,;;;; .. 1! .. Container 

! ~~ .. l~OUI 

---- ~<: " "S ox_ 
.·~.unple No. - ER Sampld Ill or 01"" '" OalefTimo Eoa Preser- e2- l* .,a E:.. 

fodCIIUO Sample Loc:alion O•lad Ill'" 0:: Collecled ci1~ Type Volume vahve " == *' .. ,_ 
Porameler & Melhod Requeole<l s ... 0 w '"•1::l; '" • ... ·- . -, OJJ958 • 002 T JAOU-221A-GR-217 -S 

f-- ··-- T JAOU-221A-GR-211-S .. 043057.001 
--·. -·-· 

11·1 1058 - 001 T JAOU-221A-GR-211-S 

04 J\158 - 002 . T JAOU-221A-GR-2 11-5 
.. -· 

04J959. 001 T JIIOU-221A-GR-220.S 
----.~ 

1143980 - 001 T JAOU-221A-GR·221-S 

1- ii.ljooo -002 • T JAOU-221A-GR-2ZI·S 

'- ii.iiooo • ooJ • TJIIOU-ZZIA-GR-221-S 
I- --

04.1061 • 001 T JAOU-ZZIA-GR-221-0U 
-

1143981 • 002 • T JAOU-2ZIA-GR·221-0U 
'--· 

• 043081 • 003 • T JAOU-221A-GR-221-0U 

. '- 043082 • 001 T JAOU-ZZIA-GR-222-S 

. 
r 

, 

.. .. ·-
ll41083 - 001 T JAOU·ZZIA-GR-223-S 

043083 • 002 • T JAOU-UIA-GR-223-S 
--

043984.001 T JAOU-221A-GR-224-S 
-----

1143965 -001 TJAOU-221A-GR·12ti-S 

114.1085 • 002 • T JAOU·221A-GR-221-S 
- -. ---

U4J908 • 001 T JAOU-221A-GR-221-S 
- ----

IJ4J986 • 002 T JAOU-221A-GR·221-S 

043986.003 T JAOU-221A-GR-221-S 

043987-001 T JAOU-221A-GR·227 -S 
-··-

11~3067 • 002 T JAOU-221A-GR-221-S 
~----

OoiJ988 • 001 T JAOU-221A-GR-221-S 

1-;,HQAQ- n'n, 1. 
1--· 

- ti.JJIJ&O- 882 , .... eu.ttl.., &R na s 
Mlllorm 11 Condition• on Receipt 

lleclplenllnlll•l• 

llllglnal To Accompany Samples, 
Laboratory Copy (While) 

0 22IIA l:lo~ I"'- '!i) 

I 'l~l ... 'l'\1.40 

---- \ l~ll'o. 'I ItS 

-
l::• 

laolf1111 I 'filS 

J..:hWi 1111tn 
'----- ~- 'c4s..s 

l<C!IQII 1~5~ 
IJ.o~l8 J4S5 
·~ 

.... '"55 . ... t4sc;. 
, ............ Ill s.s 

·~ ISIS 
Jd-1'\11. ftS~ 
1-......c.. .. I I S;;to ,, ... 

Its~ 

''"'· ...... 1~.-:1.~ 
''\.-'1.001. -,~n 

I~ ,, 51.\l! 

........ 'I c:;t.t() 

.1P~iJS'i0 
1sc;, 

IS~-
, ........... ,,~ 

LAB USE 

•• 1 Copy To Accompany Sample$, 
Return lo SMO (Blue) 

s Gbtl(, S:la -I 4C G 

- -
r-- - - f- -- - r---
- - t--

- --v 
t----- - --

1toL ,_ 
m .. r 

~ 

Soo .. , 

- 'tn't. 

sao ... I 

-- - t-- - ---......- -· --- ---

- - - 1-

' 
I 't .. .,_ - f-
Sa~ ... l 

I 

---1-- ...,.----
-~lt--,/ 

' 

.. v r 

•• 2 Copy SMO Suspense Copy 
(Yellow) 

SA RCRA Melala 

GIITinaSpec 

a.,,.,,.s, .. c 
RCRA Melalo --G•,.n• Spec: 

Ganma Spec, leu U 

RCRA Motato, liE, SVOCo 
- voc 
- Genma Spt1c, leu U 

RCRA Melalo, Ill:, SVOCI --
voc -
G•""" Spec 

G_,.na Spec 
- 1---- ·-- --RCRA Malalo -a ....... Spt1c 

GIITllnl Spec 

RCRA Melala --Ganona Spt!c, l•o U 

HE, svoca -VOC 
- --Ganvna Spec --RCRA Melalo 

-- ---GeiJllne Spec 
. 

. GittlnLSDec -1--\f-- R~~lo --
•• 3 Copy F tel! I Copy (rtnk) 



ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) 
Ptflss Fl ro,.nslrucUons tilt each neld. AR/COC-j 

Page3 ot: 

601212 
'fOil!d Nam-a. Site 228A VCM Pm)eCIJT ask Man•gor John ConJ.and Case tlo: 722~.2203 
·- -

I T .ch Area NA Reference LOV (available at SMOL Location en-' ci -- cu. z 
Container t.\l\ cd llllli<lolln NA Room NA c ~ " !!,. c l~o•n 

§.R ·" ~'L J!O~ • 
Ul a.c -a~ ~ iJmple No • ER Sample ID or Dalerfime E<U Preaer· g~- ~~ l.oOo .... n: ~~ .. = .. fractiOn Sample loealion Delall <ilo w Collecled Type Volume vauve <II,'!:::; P•r•meler & Method Requealed ~-Ul 

.-!.. 
-:ti.4ao&ll -00 1-- - TJAOU-Z3111.-GR 130.$ 

L·~ 

" ..... A 
_ .. " 0 ~ -G'IIIlll\l Spec "" lt1'J 

_ (~ti .1,"!.4 • CC.'; T:'>1lou -~A - 11~ ~!18//~15 lb•W h L?..LLfL"Ao' •Hc:.l fflm 1)0(. 

c:'J~-a~. cc(;, IT"2\ A Clu- C~J?.,A - ,: 12., ;.)..~WJ lfoiS (; I Y 4" ,.( 14LI. 
, 

EB \..'0(. 
'j_}{jUI • cc? In A01..1 -~A - r. r.. l:li'JAfs r ((t.lc A<- JlX' j.....L._ r!J.L_ cl'> SlXlc. [s:Jio I 
~_lt?fl~ • ~~ TS!btt-~- E(l., ll~!rW:~ll~e Ab I4X_j L 4(. _f!_ t.tr.: 
-~:u~~~ · et:CJ lhflou- d..~'M -t:(l., ~~~~ ''-.}0 p I S:-o ).I II 10o ~ _ffi_ fiLa. A ,.. e:{u(S -
:~'-t_S)<:R • ~10 TSI'cq- ~88 - [ () ~Y{s/ jb-:0 e. ll I Hr.JO 3. 1'6 , C-:a"' ... n S.fQ.t 
-~~U.d~. Oil T3 A:' !.A - ~;)R (! ~ E jl., 1\.')N,•~/ {G;)p ,II p ll liMo 3 \ [J E~ TG"' U. 

, 
.. ( 

,· I 

' ' 
. 

-· . 
.. ·---- . 
- f----- . 

------- --- --- ---- ··-- --- -. 
-------- -- ----- -. 
·-·· . 

. .. ---· ----~ -. 
---- -- -. -. 

. 
- ---- -- --- ----·------------~ -. 

-- ------------- ---. 
·-. 

- -. 
Alo~torrnal Condition• on Receipt LAB USE 

llddplent lnltlall 
• •rluinal To Accompany Samples, 

Laboratory Copy (White) 
t'1 Copy To Accompany Samples, 

Return to SMO (Blue) 
2"4 Copy SMO Suspense Copy 

(Yellow) 
3'1 Copy F1elt1 Copy 

(Pill~) 



Clie:nt: Sandia National !..abomories 

lSl~ Eubank SE 

Coo~aet: 

POBoxSSOO 
AlbuQllerquc, New Me.tico 87!:23 
Mr. Doug Saimi.MS-1 042 

Ptojcct Description: RFP #A.T24SOA 

c::: SNLS00396 Report Dale: Dcccmbcr 31. 1998 

SamplciD 
LabiD 
Mllllix 

:043955-001 T1AOU..228A-GR-2J&-S 
: 981231~07 

P:aramew 

RadiologiC21 

Date CoUeew! 

Dale Received 

Priority 
Collector 

Qu:alilier Result 

Alpha Sp<etroseopy Uranium • 6 iums 
A=cy, Urmium-233f234 0.137 
Accuracy. Ur:mium-235 0.0296 
Accuracy, Ur:mium-238 0.126 
Ura.nium-:2331234 0.657 
Uranium-235 O.OJ54 
Uranium-23 8 0.584 
Gmvna PHA • 22 ilem: 
ActiiUum-228 0.165 
A!llericium-241 u -0.0277 
cr.ium-144 u 0.0486 
Cesi~m-134 u 0.00 
Cesium-!Ji u O.OO-l60 
Chromium-51 0.239 
Cobo.lt-60 u 0.0136 
Iron-59 u 0.0272 
~-21Z 0.982 
Le3d-Z14 0.957 
Pow•iwn-40 u 0.00 
Rodium-226 u 000 
Radium·Z:8 0.165 
Ruclteruum-103 u 0.00102 
Ru!heniwn-l 06 u ·0.0359 
Thorium-23! u 0.00 
Thorium-232 0.969 
Thorium-234 !.13 
Urarjum-235 0.135 
Uranium-23S J.l3 

:SOIL 
: 12103198 
: 121081'98 
:Routine 

:Client 

DL 

..... 0.137 0.0231 
~0.0296 0.00637 
.;.;. o. 126 0.0179 

...,_ 0.169 O.OSS6 
..;. 0.0512 0.0205 

+1- 0.13 0.0617 
+1- 0.04~ 0.0153 

..;. 0.027-i 0.0132 
..J- 0.387 0.!26 

+1- 0.0435 0.0151 
+1- 0.0668 0.0329 
+1-0.148 0.0259 
..;. 0.163 0.0313 

+1-0.!19 0.145 
+1- 0.0865 0.0340 
+1-0.169 0.0586 

+1-0.02i7 0.0!58 
+I· 0.2S 0.119 

+f. 0.175 0.0610 
+1-0.146 0.0256 
..J. 0.717 0.272 
+I· 0.186 0.0781 
..... 0.717 0.272 

pCi/g 
pCi/: 
pCifg 

0.0522 pCi/g 
0.0343 pCi/g 
0.0342 pCi/g 

0.154 pCi/g 
0.0607 pCi/g 

0.222 pCil& 
0.0695 pCi/g 
0.0495 pCilg 
0.416 pCi/g 

0.0488 pCtig 
0.121 pCi/J 

0.0615 pCi/g 
0.0769 pCi/g 

1.14 pCi/g 
0.141 pCilg 
0.154 pCi/g 

0.0479 pCi/J 
0.368 pCjlg 
0.240 pCiig 

0.0607 pCi/g 

0.590 pCi/g 
0.221 pCilg 
0.590 pCil: 

P:~ge I of3 

DF ADalyst Date Time 

JCW 12128/98 1521 138417 I 

1.0 
1.0 
1.0 

1.0 E1B 12117/98 0121 137662 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
!.0 
1.0 
1.0 
1.0 

IIIOO!ImUIIIIIImlmlmD 
•QA.1?~1t..rr1• 

1212 



Con <a<:~: 
Project Descriplicm: 

Satldia National~.,. 
1515 Eubank SE 
POBoxSSOO 
Albuquerque. New Mw.:o 8712:3 
Mr. Doug Saimi,MS-1042 

RFP •AJ2480A 

cc: SNLS00396 Report Dale: l"'ecember 31, 1998 

Parameter 

Radiolo~eal 

SampleiD 
LabiD 
Mmix 
Dace Collected 
Dale lleceived 
Priocity 
Colleaor 

Qualifier Result 

Alph<l Spectroscopy Uraniwn • 6 items 
Accuracy, Uranium-2331234 0.209 
Accuracy, l.Jranitllll·23S 0.0519 
Accuracy, Ur:mium-238 O.:ZS8 
Uranium-2331234 1.23 
Uranium-23.5 0.101 
Uranium-238 1.6& 
Gamma PHA • 22 itemJ 

Actinium-228 0.0861 
Americiwn-241 u -0.0249 
Ccrium-144 u -0.0"...59 
Cesium-134 u 0.00 
Cesium-137 0.0111 
Chro~um-SI 0.216 
Cobalt-60 0.0301 
Iron-59 0.0391 
lo::~d-212 0.856 
lead-214 0.879 
Powsiurn -40 0.171 
R..adium-:!26 u 0.00 
Radium-228 0.0861 
Ruthenium-103 u -0.0150 
Ruthenium-106 0.333 
Thorium -13 I u 0.00 
!boriwn-232 u 0.00 
!borium-234 1.60 
Uraniurn-235 u 0.0255 
Uraruum-238 1.60 

: 04:J!Hi0-001 TJAOV-22&A-GR-221·S 
: 981ZH6-16 
:Son. 
: 12J0319& 
: 12101191 
:ltOllliac 
: Oienl 

DL 

+J. o.209 0.0224 
+J-0.0519 O.CXl97S 

*-D.lSS 0.0175 

+1-0.0956 0.0453 
+J-0.0435 0.0154 
+1-0.107 0.0509 

+J- 0.0311 0.0115 
../- O.D2 0.00990 

+1- 0.245 0.0955 
+1- 0.0"..26 0.0113 
+J- 0.0794 0.017.! 
+1- 0.135 0.0194 
+1- 0.152 0.0235 
+1- 0.249 0.109 

+1-0.0757 0.0255 
..W-0.0956 0.0453 
-+1- 0.0"...56 0.0119 
+1- 0.392 0.0892 
+1- 0.167 0.0458 
+1- 0.133 0.0192 
+1-0.751 0.204 
+1- 0.157 0.0587 
..... 0.7S7 0.2.04 

.RL Vllics 

pCilg 
pCilg 
pCilg 

0.0453 pCilg 
0.0454 pCilg 
o.o1n pCi/g 

0.160 pCilg 
O.o54a pCi/g 

O.IS& pCi/g 
0.0521 pCi/g 
0.0409 pCiJg 
0.342 pCllg 

0.0432 pCilg 
0.0984 pCi/& 
0.0761 pCi/g 
0.0712 pCi/g 
0.432 pCi/g 
0.122 pCi/g 
O.lfiO pCi/g 

o.on4 pCilg 
0.337 pCilg 
0.203 pCilz 
0.126 pCiJg 
0.532 pCilg 
0.204 pCi/J 
Cl.S32 pCi/J 

Page l of3 

DF A.DaJ,st Date T 11110 Batch M 

!.0 
1.0 
1.0 

J£W 1~8 1S21 138477 l 

1.0 .ElB 12117t'38 0750 137662 2 
1.0 

1.0 
1.0 
1.0 
!.0 
1.0 
!.0 
!.0 
1.0 
1.0 

1.0 
1.0 
!.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 b~~ 

IWIIItmmlllllliiiJIWII~II 
1241 



Oieruo Sandiil Nilli...W Labcmlori"' 
ISIS .EubanUE 
POBoxS800 

Coo race 
Project Desaiption: 

Albuquerque. New Mexico 87123 
Mr. Doug Salmi.MS-1 042 
RFP11AJ2480A 

cc: SNLS00396 Repon Date: Ilecember3!, 1991 

Parameter 

Radiolocia.l 

SamplciD 
LablD 
Mattix 
Date Collcacd 
Date Rceei vee! 
Priority 
CoUc:cror 

Quaii.Oer Result 

Alpha Sp~crroscopy liTDlfiwn • 6 itDJU 

· ACCUI:IC)', Ur>nium-233/234 0.183 
Accuracy, t:ranium-235 0.0400 
AcClmlcy, t:ranium-238 0.255 
Ur:mium-233/234 1.06 
Ur:mium-235 0.0111 
Uraniwn-238 1.71 
Gamma PHA - 22 iri!11U 
Actinium-ns 0.877 
Amcricium-241 u -0.0256 
Cerium-144 u 0.0470 

Cesium-134 u ·0.00684 
Cesium-137 0.0224 
Chromium-51 u -0.0217 
Cobalt-60 u 0.00276 
]ron-59 t: -0.0215 
Lead-212 0.933 
l..ead-214 0.789 
Powsiu:n-40 24.0 
!Qc!ium-226 0.700 
Rac!ium-22!1 0.877 
Ruthcnium-103 t: ..0.00236 
Ruthemum-!06 u ..0.0515 
Thorium-13 I 0.165 
Thorium-232 0.918 
Thorium·234 1.96 
t'nnium- 235 0.0750 
t:ranium-238 1.96 

: 043961.001 nAOU-22llA-GR-221-D 
:9812316-19 

:son. 
:I~ 

: 12108191 
: Rolllille 
: Oient 

DL RL VailS 

pClig 
pClig 
pCi/g 

+1-0.183 0.0194 0.0163 pClig 
+1- 0.()4 0.00 0.016' pCilg 

-+1- 0.255 0.0168 0.0163 pCilg 

+1- 0.213 0.0404 0.113 pCilg 
-+1- 0.14 0.0352 0.228 pCilg 

+1- 0.103 0.0509 0.196 pCilg 
+1- 0.0162 O.QJQS 0.0286 pClig 
+1- 0.1)'>..26 0.00898 0.0386 pCi/g 

+1- 0.197 0.0975 0.348 pCi/g 
+1- o.ozos 0.0107 0.0381 pCilg 
+1-0.0472. 0.0242 0.083i pCilg 
+1- 0.121 0.0187 Q0480 pCiJg 
+1- 0.13 0.021! O.OSM pCiJg 
+1- 3.15 0.125 0.313 pCilg 

- +I-OJ 12 0.0232 0.0600 pCilg 
+1- 0.213 0.0404 0.113 pC'Iig 

+1-0.0194 0.0115 0.0358 pCi/i 
+1- 0.!56 0.0815 0.279 pCilg 
+1-0.134 0.0437 0.186 pCiJg 
+1- 0.119 0.0184 0.0472 pCiJg 
+I· 1.85 0.408 1.76 pCi/g 

+1- 0.159 0.0576 0.192 pCiJg 
+1- 1.!.5 0.408 1.76 pCilg 

\~~4 
'\::f, 

\-- .\ 

Page I o!3 

DF Analyst Date Time Batch M 

JEW 12128198 1536 !38417 I 

1.0 
1.0 
l.O 

J.O EIB 121"..0/98 lOSS !37662 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
LO 
1.0 
1.0 
1.0 

bf-~ 1.0 r· 
1.0 

llmlliWII~~IIIlll~~lliU~~ 
•""'".,.."''~ ,,... 

1252 



ContaCt: 
Projoa Description: 

Sandia NaliiiiW l.:lboJ:atorie.s 
1515 :eubank SE 
POBoxS800 
Ali:ouquenjue, New Mexico 87123 
Mr. Doug Salmi.MS-1042 
RfP AIA12480A 

= Sl'o'LS00396 Report Dale: December 31, 1 !198 

Par:ame&er 

Radio!i>gical 

SampleiD 
LabiD 
Matrix 
Due Colleeted 
Date Reeoivcd 
Prioricy 
CollcC!Or 

Alphtl Spectroscopy Uranium • 6 ilort: 

Atauacy, U1'31lium-2331234 0.160 
Acc:'.nc:y, Un.nium-235 0.02.57 
Ac=at:y. Urlllium-238 0.187 
Uranium-2331234 0.832 
UraDium-235 0.0286 
Unnium-238 1.06 
Gtl11UJilJ PHA - 22 iums 
Actinium-228 1.07 
Amcricium-241 u .().()()239 

Cerium-144 0.104 
Cesium-134 u .().00859 

Cesium-137 0.162 
O!romiwn-SI 0.105 
Coball-60 u 0.0109 
Iron-59 u 0.0160 
Lead-212 0.946 
I.ead-214 0.817 
Potassium-40 19.0 

Radiwn-226 0.342 

R:idium-228 1.07 

Rulbenium-103 u .(),00814 

Rulbenium-1 06 t: 0.0194 
Thoriwn-231 u 0.00 

Thorium-232 0.934 
Thorium-234 1.61 
Uranium-235 0.217 
Ur:mitml-238 1.61 

: 043966-001 nAOU-228A-GR-226-S 
: 9812316-28 
:SOIL 
: 12103198 
: 12108198 
: RollliDe 
: Clicat 

DL 

+1- 0.16 0.0198 
+1-0.!l"'..$7 0.00 
+1- 0.187 0.0172 

-+1- 0.21 0.0446 
+1-0.0302 0.0193 
+1- 0.0919 0.0441 
+1- 0.0205 0.00961 
+1-0.0495 0.0108 

+1- 0.118 0.0866 
+1-0.0197 0.0138 
+1- 0.0531 0.0249 

+1- 0.13 0.0139 
+1- 0.137 0.0218 

+1- 2.04 0.149 
..,_ 0.153 0.07..31 
+I· 0.21 O.O.W6 

+1- 0.0198 0.0123 
-+1- 0.17 0.0931 

+1-0.179 0.0482. 
-+1- 0.128 0.0137 
-+1- 0.775 0.244 
+1- 0.168 0.0509 
-tl- 0.175 0.244 

1t1. tlaits 

pCi/g 
pCilc 
pCilc 

0.0171 pCi/g 
0.0171 pCilg 
0.0171 pCilg 

0.141 pCilg 
0.0470 pCilg 
0.170 pCilg 

0.0311 pCilg 
0.0411 pCi/g 
0.318 pCilg 

0.0388 pCilg 
0.0955 pCilg 
0.0478 pCilg 
0.0.594 pCilg 

0.334 pCi/& 
0.0644 pCil& 
0.141 pCi/g 

0.0352 pCilg 
0.309 pCilg 
0.192 pCilg 

0.0472 pCilg 
0.460 pCilc 
0.179 pCif& 
0.460 pCils 

Pa~ I of3 

DF ADalyst Date Time BalCh ~ rvc.a 
tl; 

1.0 
1.0 
1.0 

1.0 
1.0 
l.O 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
l.O 
l.O 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

JEW 12/28198 1536 138477 f! 
ru\i 

'\) 

E.1B 12/16198 0827 137663 2 

~~t ·
lllllmtnHIIII 
*9812316-28• 
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Oitm: Sllldia Nllicmal Labommies 
ISIS Eubaok SE 
P0Box5800 

Contaet: 
Albuquerque, Nc:w Maico 17123 
Mr. Doug Salrni,MS-1042 

Project Dcscripcion: RFP #Al2480A 

cc: SNLS00396 

SampleiD 
LabiD 
Mazrix 
Dale CoDect!ld 
Dare Recci'I'Cd 
Priority 
Collec:IOr 

Reporl Date: December 31, 1998 

: 043968-011 TJAOU-228A·TB 
: 98I2316-40 
:AQUEOUS 
: 12103198 
: 12108/98 
: RoUlioe 
: Cieat 

lttslllt DL RL Uaits 

lladiolocical 
Alpluz Spet:nmCtJpy Urani11111 • 6 il~ms 
Ac:euracy, Uranium-2331234 0.0288 pCi/1 
Accuracy. Unnium-235 0.0245 pCi/1 
Ac:euracy, Umuium-238 0.0259 pCi/1 

UIUIIum-233/234 0.0504 +I· 0.0288 0.022S 0.0310 pCill 
Uranium-235 0.0323 +I· 0.0245 O.aJJJ7 0.0311 pCill 
Uranium-238 0.0383 +I· 0.0259 0.0187 0.0310 pCi/1 

M • Method Method-DcKriptioa 

M 1 EPIA-011 

GEL Laboratory Certlftcatioas EPI Laboratory CertiOcatiOIIS 

AL-41040 AZ·AZOSI4 AL -41050 

Page 1 of2 

DF ADaJyst J>.te TUDe Batch M 

NVN 12!241!l8 0933 138289 1 

1.0 
1.0 
1.0 

AZ·AZOS14 

111111111 
1319 



I> 

I 

, . ,, . c/;{')- J I c) d ~ 6 7f- -;;;{ Q ~ 
.... l; till J/) 

•' , " , t 1<' ANALYSIS REQUEST AND CHAIN OF CUSTODY lnl~rni.lll.Jb 

Batch tlo I'' ', \'· \
11 

SAR/WR No PrHssFtformsttuctrollsforosclrnold 

-- _____________ -_··-=-=-=:;:---===-------,----,.,.+.r~:====;:==-----------. 
AR/COC-1 601212 .___ ____ _ Paga1 of: 

1 llu1Marl Slop ~ 1Jl/!\'151HI Dale Samploo Shipped: ':!;-f:lLlf.fL_GI.IOtts.; Conlract No· {\J -1 '(f'OA~ 
I I I CarrlcrrNVaybiiiNo.: '"l1S"_1S"O ~ ~ -,- 1/Tao~ M•n•ger , ohn Cop and ,_._, 1, Case No.: 225.2 -

1,,1 flarna ruJ~ 228A VCM I {\.•~ l•b Conlacl Edle t<en! SMO Atdholiza ~ ~ 
\ Btlllo· Sandia e laj>6ralu •~ -

·'"' C•nler C<><l• L1t/l l-<1~)11'1' lab De•llnallon GEL supplier SeP<icea, Oept/ ____ _ 

,,.,.,hllef No SII.IOConlaci/Phone Oouo Salm!/81'1-ltiO PO.Ilox511lll MSOI5~ 
, •,~o:e Ordar No £EQ!!~=Q----=-~•----=~~>Or1lo SMO ~ • Z 1 :_t,-\.\,~,d\ -------I 

Lof_atiorL_T To!Ch Area NA ~~ ~ _ -1.~, ?V;: _ ~eference LOV l~lable at SMOt 
I ~U IJ~ 

·•·li~ig NA 
:~.unplct No · 

Frachon 

Room NA 
E R S •ml>lo Ill or 

Sampla luc:auon Dol•rl 

~s ~ ,. l_f w ~~ Conlainer ! ~~ ~& 
~'! ~ / \,.__OalefTime ~ ~ Pteaer- ~ ~;; ~~~ ''"' 

l~Jj _ CollecletJ fype Volume Vdlrve 'n '~ ~ UJ Parantetef &. Method Re•tneatetl 'i~,. 

--:T:--:-JA:-:o::-:u-:-.2::-;2c::-IA-:--O=R-::·2-:o12:-:-s::------t-o _ ~ 1 J.Olfl$!,/1 ~ '\':1 s 1¥3 g,o ~ 4 c __ --=o:-"l---:s::A-- 1~o=-.-n-.n-a-:S:-pe_c; ___ .....;. __ +-=-" 
·~-------~TJ~A~o~u~-2~21~A~-O~R~-2~1l-=-~~----~~~f---t--~'~~~~l\S 1 -~~l 1 -----l-~o~.mm---.s~~--c;------------~ 
~ 1 l-----r~~~~----------------1~r J_A_o__,u_-2'7'2•.,..,A_-O-o--:R=-·=-21c-:-l--,~------I--L--=--~- J_ ~ 1 )~ 1 RCRA M••••• 
------+-::-t J-:--:A:--:O::-U:-:-2:--::2-:-IA-:--O=R--:·2~14:=--~::------t-"''l:___f'--t----fl I~O~,/ J3 lj 0 -f-1--l---t----,t-- 1- -- - - -+---f--::0:-a,-,.-n-a-::S-pe-cc------------- r-

T JAOU-221A-OR-214~ .o;;!.l_--J-1-----..jlll ll·n~i!lf~~)lfi::!:IIOO~-J-\-~-1--J-1---J OatJWN S~c 
:~~-=--:--::---:-_-_::-~:-~~---i-t---:-:::T;JA;o;U~·::-;2;;;2~17A-:--O~:R----;:-•2~15;-S;~~~~~~~r-J,,_____,_I--- J:Je..-w;/ /'{oO -ll---t-+-f----j::~~~.:'f~f-:--l==;~~~;R;C~R~A~M:•:I•~Ia~::~-/!-:~~':_:-'_'~'~:~~~~-~~-
_:_ ______ ,I---:T::-J:-:-A--:=O-:--:U--::-2-:-2 1-:--A:---O:::-R::----=2-:-:11:-:-S;:---------i__d.._ II 'In 1n tt J I'\ I c; Oanwna SjHC, loo U 

TJAOU-lZIA-OR-211~ ;:J... It I'\IS ~... HE, SVOCI 

-- --
ono51 -001 ------
11~3952 - 001 

rl.\3952 • 002 

rl4J95J • 001 

1143954- 001 

t14:l954 • 002 

1)43955 - 001 

.J-13955- 002 
-

11-13055 • 003 T JAOU-221A-OR-211-S .:l, ilcla~qRJ' l'i IS llo7 voc 
11-13956.001 TJAOU-221A-GR-21T-S c v t.ao~;,.h~ ~0 .• .iJ V 5:.. ... \ -+,.- .v 

IH'-.1MA ~Yes [)No Ref. No. Sample Tracking SNOUS£ Special lnatructlone/QC Requirement• 
Date Entered (mm/lfd/yy) Ill:-~. t 11 ~) EDD 181Yea 0No 

Abnormal 
Conditione 011 
neeelpt 1 ABuse 

:;.unple Dispoul 0Relum lo Client ~Disposal by lab 
Enlered br: U I ~ Raw data package 0Yea 0No 

1 "' !laround Time ri!]Norrnal [lRush Required Report Date I ac lnlts. lA!/ (.GC. td:;fJ..I"J telii'\SII!. ~~a. (__"(_ 

' ~tuple 
1 ,-,un 

Narnd 

Chtll Catechll 
lnJI CompanyiOrganizalkltVPhooe 

II' .l- MDM/61311661-3196 

1. "·111 ber1 --.:.----:-==rr-----'----;::---:-----;;,-.,..~--:--T-~---:---r'7'=::-:-=-,-:-'--'---P'-"Ieue 1/:tt Is nparat~!:'!fl~~!________ ----=:-:-------- _ 
1 ""li,.,u,.Jtod by '"J (I {lhl._~.ll..- Org. (,21 ~~ Ooto !l}••r til limo !<j ·J.s___ 4 Aollnqulslrod by ---------------~. 0~~- __ . _ Dol~ 

'··•••••d by -"-'1-.L I . ::;:--:_(_;"''-"A (.;!U:>) Org 'I 'j Jt-1 o ... /2 'i q8 llrno I "L2" 4. Aocetvod by Oru u ••• 
·'~Mnqlnthod b(;;-;;:;,----.A'://?~.-"7 

1
.;.,_ (~..., 0'-)0rg. 1S1R Dolo 1 ,_I 1'/qe, Time lt. 00 S Relinquished by ·o;a- ---- --- -- .;;; - ----------- -- ------ .. ----·-------- ------

·~....:.lved by I Org. o... Tim• 5. Ret.:•IV•cJ by O!U o .. tu 

,,~llnqUIIh•d by 

...... t:.I"JIKJ by 

1•, I!Jinal To Accompany Samples. 
laboralory Copy (While) 

Org 

O<g 

Tlmo 

limo 

8 Rollnquishod by Org n .. ,., 
8. Af.ceivod by -----------------------'------------------ ----- ---·--·-- -- -· ------

1'' Copy To Accompany Samples, 
Rerurn lo SMO (Blue) 

2"' Copy SMO Suspenst! Copy 
(Yellow) 

3" Copy f'tchl Copy (l'tnk) 



· ·., .'C"·' .:r...c t1U 5171 ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) Pege2 or: 
AR/COC-1 601212 

·-- ·-::----=::----=::-:-:-:-:::-:--------;;--:-:=:-:-:--------::-:--::--:--~----=--::--=::-:-:~:-:----.-----L--=.~:.:..:~ 
:.-, ........ ,,.," ..... Press F I for insln11;;Uons for .. ch lfeld 

l''"!~·lllan~e Site 228A VCM ProJect/Task Manager John Copland Case No: 7225.2203 

J,Qcatlon I Tech Area _N_A___ !!•i ~ Reference LQYJavailable at SMOl 
"""''""J_M_ Room NA c !i ~ 11 ,. Conlainer !! li 'i! • 

,:.nnplo Nu.- ER Samplll ID or - ~·ii "' Dalefflme ~ ~ Pr•••r- g Y £ ~ ~ 
I l . D rD ., a: C .':! ~ T V '"= " '",_ fodCIIOO Sampe ocallon elaol a W ollecle<J v• ypa olume valive "'r'J~ 111 Parameter I. Melhod Requeoled 

----11---r----1 
228A I;Io~ 1 '\ ~ s 8bll£, S:,a ... \ 4 c o SA RCRA Mei.Jie 

LAIU! 

0 

I ,..._ --·- ''···-- Oamme Spec 
~-=~-~~~~~~----~--r-~~·~~~~~~~~~~~~~~--r-ll--1---r-1---•~-~-~-•~--~----------lr--

L:~"v& l•iliS a.,., .. s, .. c 
--:::--:::=--l-=-:~:-:-=:=-::::-=::-::-----l---l-__ch!LI:l<ll.•o.l.:llft~'fliJD,f..ll!Il'i'tS1...._J- -f- -I- --11-+--- - - --I--II-:R=cc:c:R""A,...,M-:-e-:-la..,.le-------1--

--.,.-,.-l-=-.,..,-:,.,.,-,=-::-=:~:-:-::-----l---l-~H'>=~Y,:.:l:h"-l- -~ - r- ~-ll-+--t-t-t--t--ll-=::-:7'--;;::-:-:-------+-

-~~~-r~~~~~~-----+---+---rlll~/l~ql GMRmSpec = 1--l--ll-~-·------1---1·-+-4-~---l~-~~~~--------1---
• ...... '"· r-5 Gamma Spec, leu u 

-:--:--:c~-l-::-:-:-=:--:-c=:-:::::-=-:-:::-----1-- - ... jt:!!ffisL~ ,,..~~~-- r-1- :- -1--1--11--k=::-=-:-:--,..:::--::7=-- -
:C'IIItJ l!t_ 5_2 - ,I/ RCRA Mel ale, llE. SVOCe 

-,----~-l-=:-:-:-::=:::-:-=-=-c:-:-:-=-----t--1---+P""""'rl-''-"'-"'-+- - 1----1-- --1-- --•-=~----·---l--
:-::-=-::--::~-l--::-:-::::::-:-=~;;-:;:;~~--1---t--t-Fidl=~~~·'r-'1~4-S._;.s._1__ 

1
taL 1 ___ --I-;V:-OC-=-.::~~-=-----I--

~---::=-II~=~=-=:-=::7":::;-;----~--i--tH1"J.t><&::.;~ ........... ~._f-l,-ll--+""59<="-'-= .. ,_.i_,__ll--- - -1-- --I--::G::c""~""":-:-:-S-.:pec-;-,-.,.11::0~U==-----I--
.-.. r 1 tj 5 t;: Soo ,.. t RCRA Mei.Jie,IIE, SVOCe 

-- fUSS ,,,_ VOC 

;)nl,<~{l S ~1 RCRA Melale 

~~~~t~~~~~~~====t==~-~~~~;~[Lr1 ; "''~'"'~'"'=I------I-- -t--1--t---l Gan•n. Spec,l•o u 
'"' ,,.,., , JSI-I.O ' HE. SVOCe 

LAB USE 

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

2 .. Copy SMO Suspense Copy 
I Yellow) 

3'" Copy Foel<l Copy (Pink) 



ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) 
Press Fffar mslrucUons tor each Aeld AR/COC-j 

Pase3 or: 
., .. lloftS.IHIIU .... 

601212 
''01\!•:t Nam-a. Site 22BA VCM Protect!T ask Managor· John Coj>land Case IJo: 7225.2203 --

r Reference LOV (available at SMOI Location T o!Ch Area NA 
g'li ci :z 

""'''MIO NA Room NA c: I; .. !!,. Container ,,1\ '" !!a~ \.-'UUt 
ss ... ac <t't.. f~ :;.tmple No. ~ E R Sample 10 or "'a 1/1 Dale/Time EOi Preaer~ g~- Ub 

Fraclion Sample Locallon Oelad ~~ a: 
Collected Sj::!; Type Volume valive .. =" .. ,_ 

Ptrameter & Method Requeeted s ... ~ UJ <II ,9 :)' (/) --
-·TJAOU-221A-GR.2llJ.S 

._.~ 

0 .,.,..a -.!.. 
'0-130611 -001- .. ,... ~c 0 ~ !TanwN 5p'c 

(;11.1,~- OC') hflou-~A- 1r.. l~s!e/_14:/S lbrW (-. IJ.Xqc .. l Ht.l I ~TP, I)OL 
• ;.:~~9(:,1,1 . O::b :f:;.A<:~u-ddSA- t:-lz_ 
< I ":'jJ{IUi • cc 7 n Aou -~A • r- 11.. 

:-_lj_U}~ -a:~ Tifuu-~ - E fl.. 
~~.l},•liA - ct:<'J l""'ttou.- <l~M -tfl. 

' I 

,. I 

• l :· 11 1 ,'1(.f\ • C 10 TSk<..l- ikl8 A - f {) 
:~! J_ci(.,R - o II • c n A:-u -~;)R 1'\ ~ G ~~ 

. 
-·- . 

-·--. -
. 

--- . 
-· --·------------- -

. 
--- . 
---- -

-
. ····--

-- . 
. 
-- . 

Al•uorm•l Condition• on R•c•lpt 

• •rlulnal To Accompany Samples, 
Laboratory Copy (White) 

i.)..~\l(j lfdS 

lt.:lr.Yifs" 'l~c 
lt~?rii'I 'l~o 
~\tKI '".)0 
~Ws/lb-L> 
II.H•ots/ lb:JD 

---
--

LAB USE 

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

G I :.w 'I~,..( HL.L_ 
AC- I 1-li J.i lt_t_ 

1\b :l!x I L <!(. 
(1 ·.~ .... , I II 100 ~ 

r JL 1/100.1 ,v p IL IJI"'o 3 '" 

~- ---- --- --

-
--

·-- --

2"4 Copy SMO Suspense Copy 
(Yellow) 

I' _Ell \.}C(. 

fl.'> SIXJr ( 8:Jl0) 
f8 ur.: 
.;:(} f1LO..A ,.. ftuls 
FfJ r~ ...... o. Se<!t 

IJ~ T G:"\ U.. 

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

-
- -

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

------------~- ---
·-
-

•• l Copy Fu!l<l Copy 
(Pn•q 



OiCDt: Sandia Nalional Ubontmics 
1515 Eubank SE 

Contaet: 

Project Description: 

PO Box .5800 
Albuquerque, New Mexico 87123 
Mr. Doug Salmi.MS-1042 
RfPitAJ2480A 

cc: SNLS00396 Rq>on Date: Deccmbc:r 31, 1998 

Parameter 

RadiologK:al 
GatrUNJ PHA - 22 itmu 
Actillium-228 
Americium-241 
Cerium-144 
Ce.sium-134 
Cesium-137 
Chromium-51 

Cobalt-60 
I:ron-59 
l...ead-212 
Lead-214 

PotaSSium-40 
Radium-126 
Radium-228 
Ruthenium-103 

Rutheruurn-1 06 

Thonum-231 

Thonum-Z32 
Thorium-234 
i.Jranlum-235 
Unmum-238 
Yt!rium-88 

Zirconium-95 

M:Metbod 

Ml 

SamptelD 
LabiO 
Mattix 
DIIC Collectm 
Date Received 

Priority 
Collector 

QaalifieJ' 

u 
u 
u 

u 
u 
u 

u 
li 
li 

u 

u 

Result 

1.14 

0.0170 

-0.00830 
0.0116 

0.121 
0.0482 
0.0120 

-0.0283 
1.04 
1.05 
16.9 

0.860 
1.14 

0.00181 
0.0473 

0.00 
1.02 

0.449 

0.0.561 
0.449 

0.001.59 
0.0.583 

:043951-001 TJAOU-22SA-GR-:Zl2-5 
: 9812316-01 
:son.. 
: l2/03J98 
: 12/08198 
:Routine 
:Client 

DL 

+1- 0.252 0.0.551 

+J-0.0989 0.0344 

+1- 0.115 0.0615 
+1-0.0224 0.0143 

+I· 0.0384 0.0123 
+1- 0.225 0.122 

-+1- 0.0259 0.0144 
+1-0.05'74 0.0312 

-+1- 0.13 0.0253 
+J. 0.1.59 0.0301 

-+/. 2.09 0.169 

-+1- 0.142 0.0318 
+1- 0.252 0.0551 

+i-O.Oll9 0.0149 

+1- 0.201 0.111 
+1- 0.164 0.0593 
-+1- 0.128 0.0249 
+1- 0.979 0.421 

-+1- 0.122 0.0760 

+1- 0.979 0.421 
-+1- 0.0191 0.0154 

+1- 0.07 0.0243 

Method-Desaiplioa 

HASL300 

RL VDits 

0.136 pCi/g 
0.151 pO/g 
0.202 pCi/g 

0.0362 pCi/g 
0.038S pCi/g 

0.384 pCi/g 
0.0485 pCi/g 
0.0985 pCilg 
0.0.563 pCi/g 
0.0699 pCil, 
0.369 pCilg 

0.0713 pCilg 
0.136 pCiJg 

0.0393 pCilg 
0.3.58 pCi/e 
0.213 pCi/g 

0.0556 pCilg 
1.2A pCilg 

O.ll7 pCi/g 
l.2A pCilg 

0.0376 pCi/g 
0.0838 pCilg 

Page 1 of3 

t 

DF ADalyst Date T'&me Batch M 

1.0 Em 12/17/98 0117 137662 1 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
l.O 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

IIWIIIIIIIIIIIIII~~~ 
1194 



Ciem: Slllldia Nalioll&l Laboraioria 
1515 Eubank SE 
POBox5800 
Albuquerque, New Mexico 87123 
Mr. Doug Salmi.MS-1042 

Project Oesaiplion: RFP #A12480A 

cc: SNLS00396 Report Date: December 31, 1998 

Sampii:ID 
LabiD 
MIIIJU 

: 043952-001 TJAOU-22SA-GR.-213-S 
:981231~ 

lladiol.ocical 
GtlmiiiQ PHA.- 22 ilmu 
Actinium-228 
Amclicium-241 
Ccrium-144 
Ccsium-134 
Cesium-137 
Chromium-51 
Cobalt-60 
.Iron-59 
Lead-212 
Lcad-214 
PolaSsiam-40 
Radium-226 
Radium-228 
Ruthenium-! 03 
Rutbcaium-1 06 
Thorium-231 
Thoriwn-232 
Thorium-234 
U ranium-235 
Uranium-238 
Yllrium-88 
Zir:clliwn-95 

1\f - Metbocl 

Ml 

Date Collecred 
Date Received 
Priority 
Colleaor 

u 
u 
u 

u 
u 
u 

u 
u 

u 
u 
u 
u 

:son.. 
: 12103198 
: 12108198 
:Routine 
: Cionl 

DL RL Valls 

Page 

DF Azaalyst Date Time Batch M 



Oiem: Sandia Nalicmal Labotalories 
IS IS Eubank SE 
POBw.SSOO 

Comact: 
Albuquerque, New Me>tico 87123 
Mr. Doug Salmi.MS-1042 

Project Description: RFP ltAJ2480A 

a:: SNLS00396 

Parameter 

Radiolopcal 
Gortrmll PHA • 22 items 
Actinium-228 
Americium-2.41 

CeriuJ'Ilo144 
Cesium-134 
Cesi'llm-137 
Chromium-51 
Cobalt·60 
Iron-59 
Lead-212 
Lead-214 
Potassium-40 
Radium-226 

Radiwn-2l8 
Rutllenium-103 
Rutllenium-106 
Thorium-231 
Thorium-232 
Thorium-234 

UraniWII-235 
UtaDium-238 
Ynrium-88 
Zirconiwn-95 

M=Method 

M1 

SampleiD 
LabiD 
Matrix 
Due Collected 
Date Received 
Priority 
Collector 

Qualifier 

u 
u 
u 
u 
u 
u 
u 

u 
u 

u 
u 

Result 

0.711 
0.00820 
-0.04S9 
-0.0116 

0.00 
0.02:21 

-0.0004SO 
-0.02.43 

0.66S 
0.759 

14.8 
0.605 
0.711 

0.0256 
-0.100 

0.00 
0.656 

1.42 
0.0842 

1.42 
..0.00220 
~.0289 

Report Dau:: December 31, 1998 

: 0439S~l1'JAOU-22&A-GR.-2l4-S 
:9812316-04 
:son.. 
: 12103198 
: lWB/98 
:RoutiDe 
: Oient 

DL 

+1-0.191 0.0546 
+1- 0.113 0.0420 
+1- 0.103 0.0682 

+1-0.0183 0.0141 
+1- 0.0276 0.0121 

+1- 0.187 0.121 
+1- 0.0198 0.0144 
+1·0.0492 0.0310 
+1-0.0931 O.Ol$1 

+1- 0.112 0.0297 
+I· 1.83 0.169 

+I· 0.114 0.0313 
+1- 0.191 0.0546 

+I· 0.0209 0.0147 
+I· 0.186 0.110 
+1- 0.192 0.0589 

+I· 0.0919 0.0248 
+1- 1.77 0.494 
+1- 0.11 O.D764 
+1- 1.77 0.494 

+/. 0.0186 0.0154 
+I· 0.0367 0.0239 

Metbod·Ducripdou 

HASL300 

RL Uaits 

0.135 pCi/g 
0.176 pCilg 
0.181 pCi/1( 

0.0313 pCI/g 
0.0538 pCI/g 

Q.32.4 pCI/g 
0.0367 pCI/g 
0.0814 pCI/g 
0.0544 pCils 
0.0641 pCi/g 

0.371 pCilg 
0.0668 pCilg 
0.135 pCllg 

0.0380 pCI/g 
0.277 pCI/g 
0.196 pCilg 

0.0537 pCI/g 
1.40 pCI/g 

0.198 pCllg 
1.40 pCilg 

0.034S pCilg 
0.0608 pCilg 

Page 

DF Allalyst Date TUDe Batch M 

1.0 E1B 12117198 0119 137662 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
l.O 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

llllllllllllmiEIII 
*f\01' .... '3'1C 1\A& 
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Client: Sandia Naticmal Labaralories 
UlS Eubank SE 
POBoxSSOO 

Albuquerque. New Mexico 87123 
Mr. Doug Salmi,MS-104:2 

Project Descriptioa: RFP #AI:248DA 

oc:: SNLS00396 

Parameter 

Radiological 

Gmruna PHA • 22 izem.s 
Actinium-228 
Amcric:ium-241 
Cerium-144 

Cesium-134 
Cesium-137 
Chro~-31 

Coball-tiO 
Iron-59 
Lead-:21:2 
Leacl-:214 
Potassium-40 
Radium-:226 
Radium-228 
Rutbeniwn-1 03 
RutbeniWD-1 06 
Thorium-231 
Thorium-232 
Thorium-234 

Cnmium-235 
Ur211ium-:238 
Yttrium-88 

Zircoaium-95 

M=Melhod 

Ml 

SampleiD 
LabiD 
Matrix 
Dale~ 

Dale Received 

Priority 
ColleetoT 

Qua!Uier 

u 
u 
u 
u 

u 

u 

1.1 

\J 

u 
u 

Remit 

Report Dale: December 31, 1998 

: 043954-001 T1AOU-228A-GR-21S-S 
:9812316-0:5 
:SOIL 
:12/03198 
: 12/08198 
:Routine 
:Client 

DL RL Ulllts 

Page 1 of3 

DF ADalyst Date TUDe Batcb M 



Client: Sandia National Laboratories 
15 15 Eubank SE 

Con&aet: 

POBox5800 
Albuqu=quc, New M~ 87123 
Mr. Doug SaJ.mj,MS-1 042 

Project Deseripti an: RFP IIAJ2480A 

a::SNLS00396 Report Date: Dccc:mbct 31, 1998 

Sil.lllp1ciD 
tabiD 
Matrix 

: 043955-001 TJAOU-228A-GR-2l~S 
: 9812316-07 

PaMUDeter 

Radiological 

Date Collected 
Date Received 
Priority 
Collector 

Qa:ali.lier :Ro:su.ll 

Alpha Spectroscopy Urani111n • 6 iums 
Accur:u:y, Uranium-2331234 0.137 
Accuncy, Ur:mium·235 0.0296 
Accuracy, Ur:miwn-238 0.126 
Uranium-2331234 0.657 
Ura.nium-235 0.0354 
Unmium-238 0.584 
Gamma PHA • 22 itt:nu 
.o\.Ctlllium-228 0.16S 
Amcricium-241 u -0.0271 
Ce:ium-l44 u 0.0486 
CcsJum-134 u 0.00 
Cesium-137 u 0.00460 
Chtomium-5 1 0.239 
Cobalt-60 u 0.0136 
!roo-59 u 0.0272 
Wd-21~ 0.982 
Leaci-214 0.957 
PowsiwtJ-40 u 0.00 
Raclium-226 u 0.00 
Radium-2:8 0.165 
Ruthemum-!03 u 0.00102 
Rulhenium-106 u -0.0359 
Thorium-231 u 0.00 
Thorium-232 0.969 
Thorium-234 !.!3 
Urarjum-235 0.135 
Uranium-238 1.13 

:SOIL 
: 12103198 
: 12108198 
:Routine 
:Client 

DL 

+I- 0.137 0.0231 
+1- 0.0296 0.00637 
+I- 0.126 0.0179 

+1- 0.169 0.0586 
+1-0.0512 0.020S 

+1-0.13 0.0677 
+I· 0.042 0.01.53 

+1- 0.0274 0.0132 
..;. 0.387 0.126 

..;. 0.0435 0.01.51 
+1-0.0668 0.0329 

+I· 0.148 0.0259 
+1- 0.163 0.0313 

+1-0.!'9 0.145 
+1-0.0865 0.0340 
+1- 0.169 0.0586 

+1-0.0277 0.0158 
+1- 0.25 0.119 

..;. 0.175 0.0610 
+1-0.146 0.0256 
,.;. 0.717 0.272 
#-0.186 0.071!1 
+I· 0.717 0.27:! 

pCi/g 
pCi/: 
pCilg 

0.0522 pOJg 
0.0343 pC!Ig 
0.0342 pCi/g 

0.1~ pCi/g 
0.0601 pCilg 

0.12Z pCi/g 
0.0695 pCilg 
0.0495 pCi/g 
0.416 pCi/g 

0.0488 pCilg 
0.121 pOJg 

0.0615 pOJg 
0.0769 pCIIg 

1.14 pCilg 
0.!41 pCilg 
0.154 pCi/g 

0.0479 pCi/g 
0.368 pCi/g 
0.240 pCi/g 

0.0607 pCil: 
0.590 pCi/g 
0.221 pCilg 
0.590 pCilg 

P:~ge 1 of3 

DF Analyst Date Time 

JEW 12/28/98 1521 138471 1 

1.0 
1.0 
1.0 

1.0 EJB 12117/98 0121 137662 :z 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
!.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
!.0 
!.0 
!.0 

IWMMIWIImiiDJmlllmlmlJ~B 
·Q~l?~l~· 
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Cliom: Sandia NatioDa! Laboratories 
151:5 Eubank SE 
POBoxS800 

Coatact: 
Project Description: 

Albuquerque, New Mezico 87123 
Mr. Doua: Salmi.MS-1042 
RFP#An480A 

cc:SNLS00396 

Panmeler 

Yllrium-88 
Zirconium-9:5 

M=Method 

Ml 
M2 

S..mpleiD 

u 

: 043955-001 TJAOU-22SA-Oa-l16-S 

R.esalt DL 

0.0194 +1- 0.0275 
0.00945 +I· O.OS'79 

0.016.5 
0.02S9 

Method-DesaipliOD 

EPl A..OllB 

HASL300 

R.L Uuits 

0.0517 pCilg 
o.Q9t4 pCila 

GEL L.aboratnry Ccr1Uicatioas EPI Labora.tDry Certi5catioas 

Al..-41040 AZ • AZOSI4 Al..-41050 
CA • 2089 cr · PH-0169 CA -1·1023120:56 
DE· SC012 FL • E87!56187294 FL • E8747Z/87458 
ME-SCOI2 MS · 10120 NY -11:502 
NC · 233 NY -11501 sc -10:582 
Rl. 135 sc. 10120 ur. E-227 

•nct,.,'3,~ fT"'a 

P:ogc 2 of3 

DF Allal}'Sl Date Time Batch M 

l.O 
1.0 EJB 12117198 0121 137662 2 

AZ-AZOS14 
CT- PH-0175 
MS· 29417 
Rl-138 
Dl-02934 
VA-00111 

1213 



Client: 

Contact: 

Project Descripaon: 

Sandia National Laboruorics 
ISIS Eubanlc SE 
POBoxSBOO 
Albuquerque. New Mex.ico 87!23 
Mr. Doug Salmi.MS-1042 
RFPitA12480A 

cc:SNLS00396 Rcpon Dale: December 31, 1998 

Parameter 

Radiological 

Gamtn<J P HA • 22 ill!mS 

Actinium-228 
Americium-241 
O:rium-14$ 
Ccsium-134 

Ccsium-137 
Chromium-51 
Cobalt-60 
Iron-59 
l.od-21::! 
l<:ad-214 
PcwSJum-40 

Radlum-226 
RadJUm-228 
Ruthenium-!03 

Ruthcnium-106 

Thorium-231 

Thonum-232 

Thonwn-23" 
l:ranium-235 

l:ranium-238 

Yttnum-88 
Zirconium-95 

M a ).1elhod 

Ml 

Samp1c1D 
LabiD 
Mauix 

Date Collec!ed 
Date Received 
Priority 
Collec10r 

Qualifier 

u 
u 
u 
u 
u 
u 
u 

u 
u 
u 

u 
u 

Result 

0.967 
-0.0142 
-0.0305 

..0.00724 

..0.00230 
-0.0420 
o.oosso 

..0.00589 
1.02 

0.913 
24.4 

0.764 
0.967 

0.00108 
-0.0350 

0.00 
1.00 
3.08 

0.113 
3.08 

0.00708 
0.00480 

: 043956-001 TJAOU-228A-GR-217-S 
: 9812316-10 
:SOU. 
: 12'03198 
: 12'0&'98 
:Routine 
:Oient 

DL 

+1- 0.227 0.0491 
+1- 0.0871 0.0309 
..... 0.105 0.0590 

+1- amos 0.0128 
+1-0.02~ 0.0110 

+1- 0.202 0.108 
+1-0.0"'..32 0.0128 
..... 0.0592 0.0278 

+1- 0.123 0.0222 
+1- 0.136 0.0266 

+1- 2.69 O.ISI 
+1- 0.131 0.021'.' 
+I· 0.2Z7 0.0491 

+1- 0.0205 0.0133 
+1-0.11 0.0993 

+1- 0.224 O.OSll 
+1- 0.122 0.0219 

+1- 1.6 0.377 
+1- 0.176 0.0676 

+1- 1.6 0.377 
+1- 0.0185 0.0139 
+1- 0.0403 0.0217 

Melhod-DescripliOD 

HASL300 

RL Ullits 

0.137 pCi/g 
0.146 pCilc 
0.188 pOig 

O..D314 pQJr, 
0.1)365 pCifg 
0.345 pCifc 

0.0437 pCi/g 
0.102 pCi/& 

0.0512 pCifg 
0.0699 pCifg 
0.321 pCifg 

0.0671 pQ/g 
0.137 pCifg 

0.0376 pCifg 
0.303 pCifg 
0.209 pCifg 

0.0505 pQ/g 
l.l9 pCi/g 

0.206 pCifg 
1.19 pCifJ 

0.0377 pCifg 
o.ons pCifg 

P:tge 1 of3 

DF ADalyst Date Tune Ba!Q ~t 

1.0 EJB 12/17198 0746 137662 I 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
J.O 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

lllllllliiii~WII~IroiDIII~Illml 
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Clicm: 

ContaCt: 
Project Description: 

Smdia Nadoul Laboratories 

1S1S Eubank SE 
POBox5300 
Albuquerque, Nn· Mexico 87123 

Mr. Doug Salmi.MS-1042 
RFP #AJ248DA 

cc: SNLS00396 Report Om: Decembec 31, 1998 

Rad.iologic:U 
Gamma PHA - 22 ir~ms 
Actinium-228 
Amerlcium-241 
Cerium-144 
Cnium-134 
O:siwn-137 
Chromium-51 
Cobalt-60 
Iron-59 
l...e:ld-212 
l.e:ld-Z14 
Pcwsilllll-40 
Radium-226 
Rad.iwn-228 
Rulhenium-1 03 

Rutbenium-1 06 
Thorium-2.31 
Thorium-2.32 
Thonum-234 

Uranium-235 

Uranium-2:>8 
Yo::-ium-88 
Zirconium-95 

M•Mtthod 

Ml 

SllmpielD 
l....obiD 
Matrix 
Date Colluted 
Date Received 
Priority 
Collectar 

Qualifier 

u 
u 
u 

u 
u 
u 

u 
u 
u 

u 
u 

Result 

1.02 
0.0148 

0.0162 

-0.00604 
0.0641 

-0.0106 

-o.oo-m 
-0.0489 

0.905 
0.842 

22..S 
0.675 

1.02 
O.OC.J565 

-0.0355 
0.00 

0.893 

2.65 
0.23!1 -
2.65 

-0.00337 

-0.000483 

:043957..001 TJAOU-228A-GR-:m-S 
:9812316-12 

:son. 
: ll/03/98 
: 1210&198 
:Routioe 
:Client 

DL 

+1- 0.251 0.0439 

+1-0.083! 0.0267 

+/-0.0948 O.OS24 
+1- 0.0199 0.0114 

-+1- 0.0338 0.00978 
+/-0.19 0.0959 

+i-0.0224 0.0\15 

+1-0.0S74 0.0249 

+1- 0.112 0.0196 

+1- 0.12ll 0.0236 

+1- Z-55 0.13.5 
..... 0.123 0.0252 

+1- 0.2.51 0.0<139 

+1-0.0203 0.0118 

..... 0.176 0.0883 

+1- 0.17 0.0461 
...,_ 0.11 O.Dl94 
+1-1.35 0.326 

+1- 0.19 0.0600 

+J-1.3.5 0.326 
..... 0.0163 0.0124 

+1- 0..()445 0.0193 

Medaocl-DescriptiOD 

HASL300 

RL Ullits 

0.115 pO/g 
0.136 pO/g 
0.176 pCi/a 

0.0302 pO/g 
0.0403 pCilg 

0.328 pCifg 
0.0393 pCifz 
0.0957 pCifz 
0.0485 pCilg 
0.0673 pCilg 
0.328 pCilg 

0.0651 pCilg 
0.11, pO!g 

0.0368 pCilg 
Q.309 pCilg 
0.191 pCilg 

0.0479 pCilg 
1.04 pCilg 

0.:!01 pCilg 
1.04 pCils 

0.0304 pCUg 
0.0680 pCil' 

Page I of3 

DF ADalyst Date Tame Bau:b M 

1.0 EJB 12/17198 0047 13766; 1 
1.0 

1.0 
1.0 

1.0 
1.0 

1.0 
1.0 
1.0 

1.0 
1.0 

1.0 

1.0 
1.0 

1.0 
1.0 

1.0 

1.0 

!.0 

1.0 
1.0 

1.0 
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Oiear 

ContaCt 
Project Description: 

Sandia NatioDall..abor.ltorics 
1515 Eubank SE 
POBoxSSOO 
Albuquerque. New Mexico 87123 
Mr. Doug Salmi,MS.I04l 
RFP#AJ2480A 

cc:SNLS00396 Report Dare: December 31. 1998 

Parameter 

Ractiolo:ical 

Gamma PHA • 22 ilems 
Actiniwn-228 
Amo:ricium-J41 
Cerium-I~ 
Cesium-134 
Ccsium-137 
Cllromium·S 1 
Cobalt-60 
Iron-59 
l..c3d-212 
Lead-214 
Pot:usium-40 

Radicm-226 
R~dium-228 

Rutlleniwn-l 03 
Ruthenium- I 06 
Thorill!!'.-231 
Thorium-23 2 
Toorinm-234 
Uranium-23~ 

Uranium-238 
Yttrium-88 
Zircanium-95 

M=;\-lcthod 

M1 

SampleiD 
ubiD 
Matrix 
Dale CoUected 
Date Received 
Priority 
Collector 

u 
u 
u 

u 
u 

u 

u 
u 

Result 

!.OS 
-0.0719 

0.00413 
0.00139 
0.0552 
0.0898 

0.00006 
0.00687 

0.983 
0.862 

22.3 
0.825 

1.05 
-0.00766 

0.245 
0.137 
0.970 

2.67 
0.138 
2.67 

0.00578 
0.00760 

: 043958-00117AOU-22SA-GR-219-S 
:9812316-13 
:son. 
: 12103198 
: 12J08198 
:Routine 
:Oieat 

DL 

-+1- 0.228 0.0400 
.,._ 0.108 0.0"'..$0 
.,._ 0.109 0.0493 

+I- 0.0193 0.0104 
+I- 0.0326 0.00896 

-+1- 0.181 0.0897 
+I- 0.0213 0.0105 
+I- 0.0497 0.0227 

-+1- 0.129 0.0185 
.;.o.l39 0.0220 

+1- 2.71 0.123 
..--0.132 0.0231 
+I· 0.228 0.0400 

.... 0.0207 0.0109 
+J-0.~ 0.0809 

+1- 0.1 0.0434 
..... 0.127 0.0183 

+1- 1.43 0.302 
+J. 0.118 0.0555 

-+/- 1.43 0.302 
+I- 0.0166 0.0112 
-+1- 0.035! 0.0177 

Mctbod-DescriplioD 

HASL300 

RL 'CDits 

0.129 pCi/g 
0.136 pCi/g 
0.195 pCi/g 

0.0296 pCilg 
0.0311 pCilg 

0.337 pCi/g 
0.0382 pCilg 
0.0889 pCi/g 
O.OS46 pCi/g 
Q.0639 pCilg 
0.337 pCilg 

0.0591 pCi/g 
0.129 pCi/g 

0.0359 pCi/g 
0.288 pCi/g 
0.190 pCilg 

0.0538 pCi/g 
1.13 pCi/g 

0.212 pCilg 
1.13 pCilg 

0.0330 pCilg 
0.0651 pCi/g 

Page I of3 

DF Allalyst Date nme Batch !'d 

1.0 EIB 12/17/98 0748 137662 I 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
l.O 
1.0 
1.0 
1.0 
1.0 

lllll~l~lmllll Dlllllm~ llmf~IUIII 
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Clieal: 

CoDt:u:t: 

Project Description: 

SaDdia Natioaal Laboratories 
IS IS Eub:mlt SE 
POBox5800 
Albuqucrquc. New Mwco 87123 
Mr. Doug Salmi,MS-1042 
RFPtiAJ2480.A 

a:: SNLS00396 Reporr Date: December 31, 1998 

Parameter 

RadloJogical 

G""""" PHA • 22 iloms 
Actinium-228 
Americium-241 
Cerium-144 
Ce.sium-134 
C=ium-137 
Chromium-51 
Cobalt-60 
Iron-59 

Lead-212 
Lead-214 
Porauium-40 
Radium-226 
Radium-228 
Ruthenium-! 03 
Ruthenium-106 
Thoriwn·231 
Thorimn-232 
Thorium-234 
Uranium-235 
Urani~238 

Yllrium-88 
ZircoDium-95 

M=Method 

Ml 

SampleiD 
lab ID 
Ma!rix 
Date CoUecred 
Dare Rcc:Cvcd 
Prioncy 
Colleder 

Quali6er 

u 

u 

u 
u 
u 

u 

u 
u 

Result 

0.968 
..0.0117 
0.0545 

..0.0597 
0.0650 
..0.106 

0.00290 
..0.0104 

0.975 
0.854 

21.3 
0.796 
0.968 

0.0146 
0.0861 

0.00 
0.961 

1.42 
0.129 

1.42 
0.00477 

O.OJIS 

: 043959-001 T1AOU.l2&A-GR-2.2G-S 
: 9812316-lS 
:son. 
: !2103J98 
: 1210&'98 
:Rourme 
: Oieal 

DL 

+1-0.212 0.0401 
+1-0.077 0.11246 

+1- 0.0992 0.048!1 
+1-0.0205 0.0104 
+1-0.0444 0.00892 

+1- 0.183 0.0889 
+1-0.021!1 0.0106 
+1- 0.0457 O.Q229 

+1- 0.125 0.0184 
+1- 0.131 0.021S 

+1- 2.61 0.124 
-+1- 0.12 0.0230 

+1- 0.212 0.0401 
+1- 0.019 0.0108 
+1-0.173 0.0805 
+1- 0.181 0.0430 
+1- 0.123 0.0181 
+1- 0.981 0.299 
+1- 0.18 0.0.561 

+1-D.981 0,299 

+1- 0.0155 0.0113 
+1- 0.0356 0.0176 

Metbod·Desaiplioa 

HASL300 

\ 1.\~0 
. q'6'\ 

~~<\ 
' 

RL Umts 

0.111 pCilg 
0.135 pCilg 
0.187 pCilg 

0.0293 pCilg 
0.0337 pCi/g 
0.311 pCilg 

0.0401 pCilg 
O.OS21 pClfg 
0.049.5 pCilg 
0.0590 pCilg 
0.302 pCilg 

0.0597 pCilg 
0.111 pCilg 

0.0363 pCilg 
0.300 pCilg 
0.194 pCilg 

0.0489 pCilg 
1.07 pCilg 

0.201 pCilg 
1.07 pCilg 

0.0306 pCil: 
0.0649 pCi/g 

t- \}'6 

Page 1 of3 

DF Au.alyst Date TUDe Batch l't1 

1.0 EJll 12117198 0749 137662 I 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
l.O 
1.0 
1.0 
1.0 
1.0 
1.0 
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Cient: 

ContaCt: 
Project Descnption: 

Sacdia Nalioaall.aboratorio:s 
ISIS Eubank SE 
POSox5800 
Albuquerque. New Mexico 87123 
Mr. Doug Salmi.MS-1042 
RFP3AJ2480A 

cc: SNl..S00396 Rtpott Dale: Dea:mber 31. 1998 

Parameter 

Radiologieal 

SampleiD 
LabiD 
Matrix 
Date Collected 
Da1e Recaved 
Prioriry 
ColleClllr 

Qualifier Result 

Alpha SpectToscopy Uranium - 6 irmu 
Accuracy, Uranium-2331234 0.209 
Accuracy, Uranium-235 0.0519 
Accuracy, Ur:uuum-238 0.2.58 
Urallium-233!234 1.23 
Uranium-235 0.101 
Uranium-238 1.6& 
Gamma PHA • 22 ;,.,.. 
Actiniurn-228 0.0861 
Americiurn-241 u -0.0249 
Cerium-144 u -0.02.59 
Ccsium-13-+ u 0.00 
Ce.sium-137 0.01 I I 
Chro:nium-51 0.216 
Cobalt-60 0.0301 
Iron-59 0.0391 
Lead-212 0.856 
Lead-214 0.879 
PoLlSsium-W 0.171 
JUdi u m· 226 u 0.00 
Radium-228 0.0861 
Ruthenium-! 03 u -0.0150 
Ruthenium· lOiS 0..333 
Thonum-231 u 0.00 
Thoriwn-232 u 0.00 
Thonum-234 !.60 
Uranium-235 u 0.0255 
Ur.uuurn-238 1.60 

: 0439fi0.001 TJAOU-Zl&A-GR-221-s 
: 9812316-16 
:SOIL 
: 12103/9B 
; 12.1)8198 

: Rowiae 
:Client 

DL 

+1- 0.209 0.0224 
+1- 0.0519 0.00978 

+1- 0.258 0.017.5 

+1- 0.0956 0.0453 
+1-0.0435 0.0154 

+1- 0.107 0.0509 
+1- 0.0311 0.01!5 

+1- 0.02 0.00990 
+1- 0.245 0.09.55 

-+J- 0.0126 O.Oll3 
+I· 0.0794 0.0174 

+1- 0.135 0.0194 
+1- 0.152 0.0235 
+I· 0.249 0.109 

+1-0.0757 0.0255 
+1- 0.0956 0.0453 
+1-0.0256 0.0119 
+1- 0.392 0.0892 
-+J- 0.167 0.0458 
-+J- 0.133 0.0192 
+I· 0.757 0.204 
+1- 0.157 0.0587 
+1-0.757 0.204 

JU. llllits 

pCilg 
pCilg 
pCilg 

0.0453 pCiJg 
0.04S4 pCilg 
0.0177 pCilg 

0.160 pCilg 
0.0541 pCilr; 

O.IBS pCilg 
0.0528 pCil.r 
0.0409 pCi/g 
0.342 pCilg 

0.0431 pCilg 
0.0984 pCi/g 
0.0761 pCilg 
0.0712 pCilg 
0.432 pCilg 
0.122 pCilg 
0.160 pCilg 

0.0374 pCilg 
0.337 pCilg 
0.203 pCilg 
0.126 pCilg 
0.532 pCilg 
0.204 pCi/J 
a..m pCi/r 

Page 1 of3 

DF Analyst Date Time :Satcll M 

1.0 
1.0 
1.0 

JEW 12128193 !521 138477 1 

1.0 Em 12117193 0750 137662 z 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
LO 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 b~j 

lii~IH~IIIIIImllllmmiiiO 
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Call lad: 

Sandia Nalicmal l..ahoalllric.s 
1Sl5 EubaD1c SE 
POBoxSSOO 
Albuquerque, New Mcx.ico 87123 
Mr. Doug Salmi.MS-1042 

Project Description: RFP tAJZ480A 

cc: SNLS00396 

Ytlrium-88 
Zircallium-95 

M= Melbod 

Ml 
M2 

RcpanDate: D=her31, 1998 

S1111p!e1D :043960-001 T1AOU·22SA-GR·2ll·S 

Quali.Der Jlesult 

u -0.00532 ..,_ 0.0201 
u -0.0206 +I· 0.0542 

DL 

0.0124 
0.0195 

EPIA-OllB 
HASL300 

JlL u.uu 
0.0373 pCllg 
0.0823 pCi/g 

GEL Laboratory Ctrtificatloas EPl Labon.tol'y Carti6ct.!ioDS 

AL-41040 AZ-AZ0514 AL-41050 

CA • 2089 cr. PH-0169 CA -1-10231"..056 
DE· SC012 FL. E&7156187294 Fl..- E8747l!S7458 
J\.tE • SCOI2 MS- 10120 NY- 11502 
NC-133 NY ·11501 sc- 10582 
Rl· 135 sc. 10120 ur -E-227 

Page 2 of3 

DF Aualyst Date Time Balcil .Ill 

1.0 
1.0 EJB 12117198 0750 13i662 2. 

AZ- AZ0514 

cr. PH-0175 

MS-29417 
RJ. 138 
TN -02934 
VA -00111 

1242 



--

Oicnt: 

Cootaa: 
Project Description: 

Sandia National Labcntorics 
151$ Eutrant SE 
POBoxS800 
Albuquetl!ue. New Mexia! 87123 
Mr. Doug Salmi.Ms-1 ()4.2 

RFP #AJ2480A 

cc: SNLS00396 Repon Dale: December 31, I 998 

Panmeter 

Radiological 

SamplciD 
LablD 
Matrix 
D:uc Collec:ed 
D:uc Reccivecl 
Priority 

Collector 

Result 

Alph4 Spectra• copy l.iranium • 6 i1mss 

Accurocy, L'ranium-233/234 0.183 
Accuracy. Cranium-235 0.0400 
Accuracy, t:ranium-238 0.255 
Ur:mium-2331234 1.06 
L'r:mium-235 0.0711 
Urmnum-238 1.71 
G<lmma PJU\ • 12 uems 
Actinium-US 0.877 
Amerioum-24 I u .0.0256 
Ccrium-144 u 0.0470 
Cesium-13-l- t; ·0.00684 
Ccsium-137 0.0224 
Chromium-51 t; -0.0217 
Cobalt-60 L' O.OOZ76 
lton-~9 {." -0.0215 
L.cad-212 0.933 
L.cad-214 0.789 
Pcta.ssiu:n-40 24.0 
Radium-226 0.700 
Radium-228 o.m 
Ruthcnium-103 t: -D.00236 
Rutheruum-106 u -0.05 IS 
Thorium-131 O.l65 
Thorium-232 0.91& 
Thonum-:34 1.96 

l..'r.UliUlll-235 0.0750 
t'l41lium-238 1.96 

:043961..001 TJAOU-228A-GR-221·D 
: 9812316-19 
,son. 
: 12'03198 
: 12108198 
:Routiae 
: Oicnr 

DL 

+1- 0.183 0.0194 
+1- 0.04 0.00 

+1- 0.255 0.0168 

+1- 0.213 0.0404 
+1- 0.14 0.0352 

+1- 0.103 0.0509 
+I· 0.0162 O.QIOS 
+I· 0.0'"'..26 0.00898 

+1- 0.197 0.0975 
+I· O.D205 0.0107 
+1- 0.0472 0.0242 

+1- 0.12.1 0.0187 
+1- 0.13 0.0!11 
+1- 3.15 0.125 

. +1-0.111 0.0232 
+1- 0.213 0.0404 

+1- 0.0194 0.0115 
+1- 0.156 O.OSIS 
+1- 0.!34 0.0437 
+1-0.119 0.0184 
+1- 1.85 0.408 

+1- 0.159 0.0576 
+I-US 0.408 

\.\~ ~ 
·o/, 

1- ,\ 

ltL Ulliu 

pCi/g 
pCilg 
pCilg 

0.0163 pCilg 
O.DI~ pCi/g 
0.0163 pCilg 

0.113 pCilg 
0.228 pCilg 
0.196 pCilg 

0.0286 pCilg 
0.0386 pCilg 

0.34.'1 pCilg 
0.0381 pCilg 
0.0837 pCilg 
0.0480 pCilg 
0.0584 pCilg 

0.313 pCilg 
0.060'.2 pC"!Ig 
0.113 pC"!Ig 

0.0358 pCilg 
0.279 pCilg 

0.186 pCilg 
0.0472 pCilg 

1.76 pCilg 
0.192 pCilg 

1.76 pCilg 

hge 1 of3 

DF ADalyst D:ote Time Baed! M 

1FW 12128198 1536 138477 I 

1.0 
1.0 
1.0 

1.0 ElB 12/"'..o/98 lOSS 137662 2 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
!.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 b¥-o 
1.0 '. 

llll!llli!U~~~~~rnumll~~~ 
.,..a, ... ~,/6 ,~ 
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cc: SNLS00396 

Parameter 

Yurtum-88 
Zirconium-95 

M::Mothod 

Ml 
Ml 

Smdia Na&ioaa! Laboralodcs 
1515 Eubank SE 
POBoxS800 
Albaqu~ New Mexico 87123 
Mr. Doug Salmi.MS-1042 

RFP •All48GA 

Report Dale: D=mbet 31. 1998 

SampleiD : 043961..001 TJAOU.l28A-OR-221-D 

Qualifier 

u 

Resalt 

0.0!02 +1- 1.'.0276 
0.03177 +I· 0.03!59 

DL 

0.0224 
0.01114 

EPIA..OUJ! 
HASL300 

RL Uaib 

0.0329 pCilg 
0.0681 pCi/g 

GEL Labor:atory Certi.Oc.aticms EPI Labor:alory Ccrtific:aliaas 

AL-41040 AZ • AZOSI4 AL·410SO 

CA • 2089 Cf-PH-0169 CA • 1-102312056 
DE-SC012 FL· E&71S6/S7294 Fl.· ES'741'2J874S& 
ME· SCOI2 MS- 10120 NY -11502 
NC- 233 NY· !1501 SC-1~82 

RJ. 135 sc -10120 ur. E-221 

*9BJ::Ol6-19* 

Page lof3 

DF ADalyst D:at~ TUDe J!atcb M 

1.0 
1.0 EJB l2J201<J8 lOSS 137662 2 

AZ-AZD514 
CT-PH-017S 
MS-29417 
RJ. 138 
iN ·02934 
VA -OO!Il 
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OieDl: s-!ia Nalioaai.L.aboralorios 
ISIS Eubank SE 
POBoxS800 

Proj<:cl Ooscriplion: 

Albuquerque. New Mexic:o 87123 
Mr. Oouz: Salmi.MS-1~2 
RFPII'A12A!OA 

cc: SNLS00396 Report Dare: Decembet 31. 199S 

Parameter 

Jladlological 

Gonuo<a PH.i - 22 iunu 
Aetinium-228 
Ama:iciwn-241 
Cerium-1.14 
Cesiwn-134 
Cdium-137 
Chromium-51 
Cobal\-60 
Iron-59 
Wd-212 
l..esd-214 

Potassiurn-40 
Radium·226 
R.tdlum-2ZS 
Rulhelllum· J 03 
Ruthenium-lOt> 
Thotium-231 
Thonum-232 
Thotium-234 
Ur:mium-235 
Ur:mium-238 
Ynri~m-88 

ZU.coruum-95 

:'>1 "Mothod 

Ml 

SampleiD 
UI>ID 
Maaix 
D:ue Collected 
Dale R..:::ived 
Priority 

Ccllcctor 

u 
u 
u 

u 
u 
u 

u 
u 
u 

u 

Result 

1.10 
0.00905 

0.0304 
0.0103 
0.0996 

-0.0661 
0.0101 

0.0049\ 
1.02 

0.903 
23.0 

0.825 
1.10 

-0.00711 
0.0180 

0.00 
1.00 
2.05 

0.284 
2.D:l 

0.00673 
0.0357 

: 043961-001 T1AOU-228A-GR-222-S 
:9812316-22 
:son. 
: 12103198 
: 12/08198 
:Rcwine 
:Client 

DL 

+i-0.239 0.0410 
+1- 0.0861 0.0"'-61 
+1- 0.105 0.0502 
+1- 0.019 0.0107 
+i-0.038 0.00918 
+1- 0.189 0.0919 

+1- 0.0215 0.0107 
+1-0.0491! 0.0232 
+1- 0.128 0.0!89 
-+1· 0.146 0.0225 

+1- 2.SS O.ll6 
..... O.IJS 0.02.37 
..... 0.239 0.0410 

+1-0.0:%46 0.0112 
..... 0.!62 0.0130 
+1- 0.219 0.0444 
+1- 0.126 0.0187 
+1-1.32 0.316 

-+1- 0.201 0.0576 
..... 1.32 0.316 

+1- 0.0!58 0.0115 
+1- 0.0615 0.0181 

Metbo<I-Descriptinn 

HASJ..lOO 

RL l.lllits 

0.133 pCilz 
0.151 pCilg 
0.197 pCilg 

0.0319 pCi/1 
0.0370 pCi/1 
o.J:z! pCi/g 

0.0413 pCi/J 
0.0879 pCi/J 
0.0534 pCilz 
6.0690 pCi/1 
0.300 pCilg 

0.0622 pOls 
0.133 pCilc 

0.0391 pCilc 
0.298 pCil& 
0.202 pC"ai: 

0.0526 pCi/& 
1.21 pCilg 

0.214 pCilg 

1.21 pCilc 
0.03:0 pCilg 
0.0696 pCils 

Page 1 of3 

DF Allalyst Date Tm>e Batch hi 

1.0 Em 1:Unm 0751 137662 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

*981:016-22• 
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SaDaia NatiOIW. Labor.I!Crles 
lS !5 Eob:mk SB 
POBox5800 

ConlaC!: 
Albuquerque, New Mexico 87123 
Mr. Doug Salmi.M5-1042 

Project Description: RFP IIA12480A 

cc: SNU00396 

P:ar.ameter 

lbcliologk:al 
Gamm<~ PHA - 22 irems 
AC!iNum-228 
Americ:iwn-241 
Cerium-144 
Cesiwn-134 
Cesium-137 
Chromium-51 

Cobah-60 
Iran-59 
l.ead-212 
L.cad-214 
Powsium-40 
Radium-226 
Radium-228 
Ruthenium· I 03 
Ruthenium·! 06 
Thorium-231 
Tborium-232 
Thorium· 234 
Uranium-235 
L'mUum-238 
Yttrium-88 
Zirt:onium-95 

~~=~lethod 

Ml 

Sample!D 
LabiD 
Mauix 
Dare Collected 
Date Reec:ived 
Priority 
Colleaor 

Qualifier 

u 
u 

u 
u 

u 
u 
u 

u 
u 

llesalt 

0.847 
0.0313 

·0.0524 
-0.0120 
0.0660 
0.0244 

-0.0120 
0.0330 
0.894 
0.847 
21.3 

0.744 
0.847 

0.00787 
0.0291 

0.00 
0.882 

1.!18 
0.103 

1.!1! 
-0.000668 

0.00797 

Report Dale: December 31, 1998 

: 043963-001 TJAOU-228A-GR-2ll-S 
: 9812316-23 
:SOlL 
: 12103198 
: 1210&'98 
: R.outine 
: Cielll 

DL 

+1·0.207 0.0395 
+1-0.0741 0.0247 
+1- 0.0!159 0.1).;84 

+I· O.O!S2 0.0103 
+1-0.0444 0.00884 
-II· 0.18.5 0.0879 

+I· 0.0"..52 0.0103 
+1-0.0503 0.0224 
-11-0.111 0.0181 
-II· 0.136 0.0216 

-+f. 2.S2. 0.121 
-+1· 0.123 0.0228 
+1- 0.207 0.0395 
-+1· O.Dl8 0.0107 
+1-0.149 0.0797 
+1- 0.201 0.0425 

-+1- 0.11 0.0179 
+I· 1.18 0.301 

+I· 0.101 0.0544 
+I· 1.18 0301 

+1-0.0175 0.0111 
+I· 0.0368 0.0174 

11-lethod·DesaiptiOII 

HASL300 

RL Ulllts 

0.11!1 pCilg 
0.133 pCllg 
0.175 pCi/g 

0.0270 pCi/g 
0.0313 pCllg 
0.327 pCilg 

0.0365 pCilg 
0.0945 pCi/g 
0.0489 pCilg 
0.0573 pCilg 

0.30& pCils 
O.OS83 pCilg 
0.119 pCilg 

0.0331 pCilg 
o.m pCilg 
0.193 pCilg 

0.0483 pCIIg 
1.D4 pCilg 

0.190 pCi/J 
1.04 pCIIa 

0.0290 pCilg 
0.0660 pCiig 

Page 1 of3 

DF Analyst Date Time Batch M 

!.0 £JB 12117198 0751 137662 I 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
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C!iem: SaDdia Nalioaal LaboCIIDrics 
15 IS Eubaslk SE 
POBox.5800 
Albuquc:que, New Mexico 87123 

Comaa: Mr. Doug s.mu.~~ts-1042 

Project Description: Rl'P#Al241!0A 

cc: SNLS00396 R.oportDa!e: Deccmbo=r3t.l991 P:.gc 1 of 3 

SampleiD ; 043964-00111AOU-ZZIA-GR-224-S 
UbiD : 9di2311>2S 

Matrix :son. 
Dale Collected ; 12/ll3J98 
Date Received : 121011198 
Ptiorily : R.omille 
Colledor :.Oi=t 

Parame&er Qualiflor Result DL JtL UaiiS DF A.aal.!$1 Doa&e Time R111\dl M 

Radiolozica! 

Gamma PHA • 22 ilems 
Ac:tinium-228 0.993 +1- 0.239 0.0382 0.133 pCi/11 1.0 EJB 12116198 0850 137663 1 
Americium-:241 u ..o.ows +1-0.~17 0.0303 0.155 pCi/J 1.0 
Cerium-I 44 u ..0.0675 .... 0.107 0.0412 0.191 pCilg 1.0 
Ccsium-134 u ·0.00399 +1-0.019 0.00827 0.0291 pCils 1.0 
Ccsium-137 0.0707 +1- 0.051 o.ocmz 0.0374 pCils 1.0 
Chromiwn·S I u ..O.D714 1-1-0.192 O.Cfn6 Q.3)Q pCils 1.0 
Cobalt-60 u ..0.0119 +J. 0.02.29 0.0120 0.11399 pCi/g 1.0 
Iron-59 u 0.0214 +1-0.0524 0.0116 0.0944 pCi/g 1.0 
Lead-212 1.14 +1-0.141 0.0126 0.0Sl4 pCilg 1.0 
l..ead-214 0.923 +{. 0.153 0.0194 0.06S3 pCi/g 1.0 
Powsiwn-40 2!.7 +1-2.46 0.129 0.337 pCilc 1.0 
R;Jdium-226 0.808 +1- 0.131 0.0199 O.OS9S pClls 1.0 
Radium-228 0.993 +1-0.239 0.0382 0.133 pCilg 1.0 
Ruthenium-! OJ u 0.00433 ..,_ 0.019-1 0.0107 0.0362 pCilg 1.0 
Ruthenium-\ 06 u O.D701 +1- 0.16 0.0800 0.300 pCilg 1.0 
Thorium-231 u 0.00 .-1-0.168 0.0434 0.214 pCilg 1.0 
Thorium-232 1.13 +1-0.139 0.0124 0.0518 pCilg 1.0 
Thorium-234 1.83 +1- 1.2 0.347 1.24 pCilz 1.0 ~4-Utanium-235 O.OSS3 ..,_ 0.113 0.0465 0.209 pCilz: 1.0 
Uranium-238 1.83 +I· 1.2 0.347 !.24 pCilr; 1.0 
Yruium-88 u 0.00766 .... 0.0188 0.00936 0.0374 pCilg 1.0 
Zirconium-95 u ..().0237 +I· 0.039 0.0191 0.0651 pCi/g 1.0 

M=Mttbod Melbod-DHcriptioo 

Ml HA.SL300 

III~II~IIIWII~IDIIWII 
•9&1231&.25• 
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Saadia NaliODall..lbonlolies 
1515 £ubanlt SE 
POBox.SSOO 

Contact: 
Albuqaaque. New Mexico 87123 
.t.lr. Doug Salmi.MS.I 042 

Projca Desaiptioa: RFP #A12430A 

cc; SNLS00396 

Radiola:ical 
Gtunma PHA • 2:Z item~ 
Actillium-228 
Americ:ium-241 
Corium-144 
Cesium-!34 
Ccsiwn-137 
Chromiwn-S I 
Cobalt-60 
Iron-59 
Lead-212 
Lead-214 
PotasSilllll-40 
lUdium-226 
R.3dium-228 
Rutbellium-103 
Rllthenium-106 
'Iborium-231 
Thorium-232 
Thorium-234 
Uranium-235 
Unmium-'2311 
YUrium-&8 
Zircoaillm-95 

:0.1 .,Method 

MI 

SampieiD 
LabiD 
Matrix 
Date Collecred 
Due Received 
Priorily 

Collcao&' 

Qualifier 

u 

u 
u 

u 

u 

u 

u 
u 

1.04 
-0.00345 

0.0636 
0.0109 
0.0928 
0.158 

o.oom 
.0.0190 

1.10 
0.982 
21.5 

0.784 
1.04 

·O.OlOS 
0.134 

0.00 
1.08 
2.64 

0.0167 
2.64-

0.00437 
.(J.0145 

: 04396S-001 T1AOU.228A-GR-llS-S 
:9812316-26 
:son. 
: 12J03/'!11 
: 1210&198 
:Roa!iae 
: Oieat 

DL JtL Ullits 

+1- Q.21-' 0.03S7 0.123 pCi/J 
+1·0.0292 O.OlSS D.OS46 pCi/g 
...... 0.152 0.0362 0.180 .,Ciis 

+1-0.0222 o.oom OJW3 pCi/J 
+1-0.005 0.00862 D.0342 pCi/J 

...... G.221 0.0701 o.m pCVg 

...... 0.026 0.0111 0.0366 pCilg 
+1-0.0S:ZS 0.0200 D.0906 pCilg 

+1- 0.153 0.0112 0.()496 pCilg 
+1·0.15 0.0176 D.0621 pCi/g 
+1- 2.25 0.119 0.328 pCilg 
+1·0.16 0.0185 0.0695 pCilg 

...... Q.21-' 0.0351 0.123 pCilg 
+1-0.0211 0.~3 0.11363 pCilg 
+1-0.182 0.1!'141 0.33'l pCilg 
+1- 0.:206 0.0390 0.200 pCilg 
+1- O.IS1 O.OJII 0.0489 pCilg 
+1- 0.764 0.196 0.523 pCilg 
...... 0.168 0.0412 0.1!14 pCVg 

·ofl-0.764- 0.196 0..523 pCi/J 
-tl-0.0168 0.00878 0.0334 pCi/g 
+1-0.035-4 0.0179 0.0631 pCi/g 

Melllod•DescripliDII 

HASL300 

il.t 
1·~ 1&~ 
~b 

\.tb 

Page I o(3 

DF .ba17st Date r...,. :Balcb )1 

1.0 E1B 12/16198 OS26 137663 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
Ul 
1.0 
1.0 
1.0 
1.0 
l.O 
1.0 
1.0 
1.0 
!.0 
1.0 
1.0 
1.0 

lm~IW~UIIIIIIflmllmlmlll 
•98]2316-26• 
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Oienc Sandia NllliOJI:Il Ubomorie.s 
1515 EubaDk SE 
POBoxS800 

cc: S~'LS00396 

Parameter 

Radiological 

Albuquerque, New Mexic:o 87123 
Mr. Doug S3lmi.MS-1G4l 
R.fP jAJ2480A 

Report Dale: December 31, 1998 

SampleiD 
LabiD 
Mauu 

: G43~117AOU-228A-GR-226-S 
: 9812316-28 

Date CnUcaed 
Datelteco:ivcd 
Priority 
Collcccor 

Result 

:SOn.. 
; 12103198 
: 12108198 
:RoutiDe 
: Clienr 

DL RL Ullits 

AlpN. Sp<etroscopy Uranium· 6 ;,.,.. 
A=uacy, Uranium-2331234 0.160 pCilg 
Acc:ur.acy, Unnium-235 0.0257 pCil& 
Aceurney, Unmium-238 0.187 pCilc 
Ur:mium-2331234 0.832 +1- 0.16 0.0198 0.0171 pCifg 
Ur:miom-235 0.0286 +1- 0.1)"'-S7 0.00 0.0171 pCilg 
Umlium-238 1.06 +1-0.187 0.0172 0.0171 pCilg 

Gamma P HA - 22 it•ms 
Actiniwn-228 1.07 +1- 0.21 0.0446 0.141 pCilg 
Amc."'icinm-241 u ..{1.00239 +1-0.0302 0.0193 0.0470 pCilg 
~rium-144 0.104 +1- 0.0919 0.0448 0.170 pCilg 
~sium-134 u ..{1.00859 +1-0.0205 0.00961 0.0311 pCi/g 
~siwn-137 0.162 +1-0.0495 0.0108 0.0411 pCilg 
Chromium-51 0.105 +1- 0.178 0.0866 0.318 pCilg 
Cobatt-60 t: 0.0109 ...!-0.0197 0.0138 0.0388 pCilg 
Irnn-59 u 0.0160 +1-0.0537 0.0249 0.0955 pCilg 
wd-212 0.946 ->1- 0.13 0.0139 0.0478 pCilg 
l..ead-214 0.877 ..!-0.137 0.0218 0.0594 pCilg 
Powsium-40 19.0 .... 2.04 0.149 0.334 pCi/& 
Radlum-::26 0.142 ->1- 0.153 0.0231 0.0644 pCil& 
Rawum-228 1.07 .... 0.21 0.0-146 0.141 pCilg 
Ruthemum-103 u -<!.00814 ...!- 0.0198 0.0123 0.03.S2 pCilg 
Rut!=.ium-l 06 t: 0.0194 ->1-0.17 0.0931 0.309 pCilg 
Thonum-231 u 0.00 +1- 0.179 0.0432 0.192 pCilg 
Thorium-232 0.934 +i- 0.128 0.0137 0.0472 pCilg 
Thorium-234 1.61 ...!- 0.775 0.244 0.460 pCi/& 
Uranium-235 0.217 +1- 0.168 0.0509 0.179 PCil& 
Unlllilml-238 1.61 Tl- 0.775 ().244 0.460 pCilg 

Page I of3 

JEW 12128198 1536 138477 

1.0 
1.0 
1.0 

1.0 E1B 12/16198 0827 137663 2 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
J.O 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

~~0 1.0 
1.0 

miii~IIIIIIIDI 
"9812316-28" 
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ContaCt: 

S311dia Nalional I..ahonlories 
1515 Euball.l: SE 
POBox5800 
Albuquerque. New Mexico 87123 
Mr. Doug Salc:li.MS·I042 

Project Description: lU'P t1A12480A 

cc: SNLS00396 

Par.unetcr 

Yttrium-88 
Zirconium-95 

Ml 
M2 

Rq>ort Dale: Dea:mbcr 31. 1998 

SamplciD : 043960-001 TJAO\J-mA-GR-226-S 

u ~.00900 +1- 0.0201 
u 0.001.54 +I· 0.0383 

DL 

0.0110 
o.om 

Metbod·Dcscription 

EPI A..011B 
HASL300 

0.0347 pCilg 
0.0684 pCilg 

GEL Laboratory CenltladoDS EPJ l.abol'lltory Cenlllcatioas 

AL-41040 AZ-AZ0514 AL-41050 

CA • 2089 CT ·PH-0169 CA -1·1023/2056 
DE-SC012 FL-Ea7156187294 FL- E37472187458 
ME- SC0!2 MS-10120 NY -11502 

NC· 233 NY ·11501 SC-10S82 
RJ. 135 SC-10!20 UT·E·227 

Page 2 of3 

DF ADalyst Date T"m>e Batch l\1 

1.0 
1.0 EJB 12116198 08Z7 137663 2 

AZ ·AZD514 
CT-PH~l75 

MS-29417 
RJ -138 
TN -02934 
VA-OOlll 
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SIDCiia Natioaal Lahomories 
ISIS .Eubank SE 
POBox5800 

Contact: 
A1buquaquc. New Mexico 87123 
Mr. Doug Salmi,MS-1042 

RFP•A12430A Projc:ct De=jption: 

cc: SNLSOOJ96 

G.smma PHA- 22 iUnu 

Sam;!JeJD 
LabJD 
Mauix 
Date Collected 
Dlle Received 
Priority 
CoUcaor 

u 
u 
u 

u 
u 

u 
u 

lbsull 

1.02 
-0.0187 
-0.0629 
0.00321 

0.184 
0.154 

0.00286 
0.0119 
0.978 
0.901 

19.4 
0.726 

1.02 
-O..OOO.S27 

0.0717 
0.163 
0.965 
0.994 

0.0747 

Report Dale: Deo:mb<:r 31, 1998 

'043967-001 TlAOU-228A-GR-ll7-S 
:9812316-31 

:son. 
: 12103198 

: !2108198 
:RouliDe 

: ClieD1 

DL 

...,_ 0.214 0.0397 

...,_ 0.104 0.0379 

...,_ 0.101 0.0436 
...,_ 0.0188 D.COI49 
+1- 0.0487 0.00941 

...,_ 0.174 0.0797 
-+1- 0.0195 0.0126 
+1-0.0616 0.0225 

+1- 0.12 0.0130 
...,_ 0.143 0.0199 

+1- 2.25 0.135 
...,_ 0.118 O.D204 
+1-0.114 0.0397 

+1- 0.0191 0.0109 
...,_ 0.154 0.0822 
...,_ 0.177 0.0448 
+1- 0.118 0.0128 
+1-1.18 0.427 

...,_ 0.163 0.0489 

1U. UDIII 

0.127 pCilg 
0.179 pCllg 
0.180 pOfg 

0.0303 pOfg 
0.0354 pOfg 

G.317 pCilg 
0.0366 pCJ/g 
O.D716 pC'Iig 
0.0472 pCi/g 
0.0644 pCVg 

0.295 pCllg 
0.0640 pCJ/g 
0.121 pCilg 

0.0326 pOfg 
0.2!5 pOls 
0.118 pCilg 

0.0466 pCJ/g 
1.46 pCifg 

0.195 pCi/g 

Acliniom-228 
Americ:ium-241 
Cerium-144 

Cesium-134 
Cesiwn-137 
Olromium-.51 
Cobah-60 
Iron-59 
Lcad-212 
Lcad-214 

PoWSJum-4() 

Radillll:l-226 
Radium-228 
Rulheniwn-103 
RulbeJiiwn-106 
Thortum-231 
Thorimn-232 
Thorium-234 
Uruium-235 
Unmiu~n-238 

Ynrium-88 
Zin:ollium-9 S 

0.994 -.. - +1- 1.18 . 0.427 1.46 pCilg 
0.0229 +1- 0.0166 0.00974 0.0374 pCilg 

u -0.0125 +1-0.0343 0.0197 0.0597 pCi/g 

!\fa Method Metbod·Descriptioa. 

:'111 HASL300 

P.tge I o{3 

DF ADa1yst Date TUDe BalCh M 

1.0 ElB 12/IMIS 0851 137663 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

111~11111111111 
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a:: SNLS00396 

Radlolopcal 

Gamma I'RA: - 22 ili!IIU 
Actillium-228 

Amcricium-241 
Ccrium-144 
CesiiiDI-134 
Cesillm-137 
Chrom!Uift-S1 
Cobalt-a) 
Iron-59 
L<:ad-212 
Lead-214 
PawsiwD-40 
Radium-l26 
li.Jdium-228 
Rulhenium-103 
Ruthenium- I 06 
Thorium-231 
'Iborium-232 
lboriwn-234 
Ufanium-235 

_ uramum-238 
Ylllillm-88 
Zirconium-95 

M•Melhod 

Ml 

Sandia NatiODBI Uboratories 
ISIS Eubaat SE 
P0Be~~;S800 

Albuquerque. New Mwco 87123 
Mr. Do111 Salml.MS-1042 
RFP IIAJ2480A 

SampleJD 
LabiD 

Maim 

: 00968-001 nAOU-228A-GR-22&-S 
; 9812316-33 

Date Collected 
Dale Received 
Priority 
Colleaor 

u 
u 

u 
u 

u 
u 

u 
u 

0.970 
0.0513 
0.0333 

-0.0174 
0.194 
0.120 

-O.Ott8 
-0.0393 

0.971 
0.931 

19.0 
0.732 
0.910 

0.0309 
-0.0669 

0.00 
0.959 
0.702 

0.0685 
0.7112 

-0.00364 
0.0176 

:son. 
: 12103193 
: 17108198 
:Rou!lDe 
:Oial 

DL 

+1- 0.214 0.0449 
+1-0.0827 0.0340 
-tl- O.JOS 0.0471 

+1- 0.0263 0.00964 
+1-0..0S93 0.0108 
+1-D.212 0.0891 

+1- O.Q23S 0.0141 
+1-0.0561 0.0254 

+1- 0.122 0.0143 
+1-0.152 0.0223 

+1- 2.3 0.15l 
+1-0.122 0.0231 
+1- 0..214 0.0449 

..W-0.022'7 0.0124 
+1-0.1!11 0.0933 
.+/- 0.117 0.0496 
.+/- 0.121 0.0141 

+1-1.2 0.394 
..,._ 0.182 0.0.531 

+1-1.2 0.394 
.I- 0.0197 0.0111 
<+~- 0.0444 0.0224 

Metbod•Desaipl:iOD 

HASL300 

0.126 pCi/g 
0.143 pCi/g 

0.191 pCi/J 
0.0359 pCi/g 
0.0397 pCilg 

D..371 pCil& 
0.0395 pCilg 
Cl.09~ pCilg 
O.OS2S pQ/g 
O.o736 pCilg 
0.441 pCilg 

0.0679 pCi/& 
0.126 pCi/a 

0.0430 pCilc 
0.326 pCilg 
(U98 pCi/g 

O.OS18 pCilg 
l.t4 pCilg 

0.209 pCi/J 
1.14 pCi/g 

0.0366 pQ/g 
0.0790 pCilg 

Page I of3 

1.0 EJB 12116198 1326 137663 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1-0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

IIIIIHIWIIImllllllll 
'"'}812316-33* 

1298 



Climt Sandia N81io!Wl..abonl0ries 
1515 :Euballk: SE 
POBox5800 
Albuquerque.. N10w Mexico 87123 

Cal tact: Mr. Doug Sa!mi,MS-1042 
Project Desaipticm: RFPIIIAJ2480A 

ce: SNL$00396 ReponDale: Deccmbcr31. 1998 Page I of3 

SampleiD : 04396&-010 TJAOU-228A-EB 
LabiD :9812316-39 
Matrix :AQUEOUS 
Dale Collected : 12103198 
Dale Rca::i~ed : 12J08198 
Priority :Routine 
eon- :Oimt 

Pllrameter Quallller R.....U DL RL lhlits DF Allai1st Date Th1le Baldi M 

b4lolopcal 
Gamma PHA - 22 ilenu 
Adinium-228 u 7.49 +1-19.4 10.6 18.6 pCiiL 1.0 ElB 12114198 2051 137444 1 
Americium-241 u 0.!!37 +I· 11.7 9.38 18.!1 pCiiL 1.0 
C=ium-144 u 4.94 +1- 15.2 11.6 26.7 pCiiL 1.0 
Cesium-134 u ·1.42 +1- 2.6 2.01 3.79 pCiiL 1.0 
Cesium-137 u -1.62 +I· 2.88 uo 4.15 pCiiL 1.0 
ChromiUIII-51 u 17.4 +1- 28.4 18.9 44.2 pCi/1. 1.0 
Cobalt-60 u ·1.85 +1- 2.3S 1.63 3.88 pCiiL 1.0 
Itoo-59 u 0.295 +1-4.62 4.47 8.66 pCiiL 1.0 
Ltad-212 u 0.499 +1- 8.76 3.84 8.30 pCiiL 1.0 
Lcad-214 5.59 +1- 6.32 4.00 9.92 pCiiL 1.0 
Polassium-40 u 31.3 +1- 29.2 32.8 58.6 pCiiL 1.0 
IW!ium-226 u 1.91 -+1-9.94 4.73 9.73 pCiiL 1.0 
R.adium-228 u 7.49 +1- !9.4 10.6 1&.6 pCiiL 1.0 
Ruthen.ium-103 u -0.0313 +1- 2.64 2.17 4.69 pCiiL 1.0 
Rolheniwn-1 06 u 9.78 -+{. 21.6 18.7 39.4 pCiiL 1.0 
lboriwn-231 14.6 -+1- 13.6 11.1 24.0 pCiiL 1.0 
Thorium-232 u 0.494 +1-3.66 3.80 6.76 pCiiL 1.0 
Thorium-234 143 -+1- 98.3 73.5 176 pOll. l.O 
unm~235 13.:1 +I· 28.3 10.4 26.9 pCiiL 1.1> 
UJDium-238 143 -+1- 98.3 73.5 176 pCiiL 1.0 
Yltriunr88 u 1.74 +1- 3.17 2.04 6.19 pCiiL 1.0 
Zirooaium-95 u 1.05 ...;. 4.49 4.00 8.07 pCiiL 1.0 

M,.Melhod Metbod·DexriptiOD 

Ml EPIA-013 

111101111111111 
-9812316-39"' 
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) 

SF 1001 COC 110 87J 

j 

b?- ;s-;-) 71 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

v 
,..... .... ,,..,,,._ lnlernal Lab 

Balch No. SAR/WR No Ptass F I lot lnslroc~ons lot each neld 
Page 1 or; 

ARJCOC-1 .._ _____ _ 601213 
Dept No /Mall Slop. 8133/MS1147 
Proje<:Vfaak Manager: John Copland 
Projecl Name: Site 2~ VCM 
Record Cenler COde: rii/1~1 {<.liJO<Il.fi'>A I 
Logbook Rei. llo.: 
Service Order No.: CF0690 

NA 

Dale Sampleo Shipped: _LrJ_l{'ff._6MOuse 
CorrleriWayblft No. :_~/~::-luC..._ ____ _ 

lab Conlacl 

lab Oeallnallon AMIR 
SMO ConlacUPhone. 
Send Reporllo SMO: 

Coni! act No · 

c .. e No· 1225.2203 
SMO Aulh011lallon 
Om lo Sandia Nallon-.al7l--:abor:--a~lor-l:-oa----
Suppller Servlcu. Dept :----
p 0 Oo• 5600 MS 0154 

Location J Tech Area ----- Reference LOV favallable al SMOl 
Building NA Room fiA • ... ! I! Container ! a! ! & 

E ~ Preeer· E ,J., ~~ 

( 0 r y 

lABU: 

Sample No.· 
Fracllon 

ER Sample 10 or 
Sample locallon Delall 

Ul 
0: 
w 

Oalefllma 
Collecled .:1 ::li f ype Volume vaUve r71,~ ::1i Ul Parameter & Melhod Requnled 

228 043711 • 004 TJAOU-221A-OR-111.S 120198/1015 S M 500 ml None 0 SA Oanana Spec, Gron AlB 

043718.004 TJAOU-221A-OR-11t.S 120198/1045 
1--=-:c=~-::-::--:--+:~=-=-:--;;:::-::~::----t- -- t- -1---~"'.,- - -H--I--.J---1t---~-l- - - :--1---1----------1--

043721 -004 TJAOU-221A.QR-111-S 120198/1115 

043722.004 TJAOU-221A.QR-tlt.QU 

043727 - 004 TJAOU-228A.OR-111-S 

120198/1115 I)U 
1201981312 - -I-I-+--I-- __ ,_- - -·1--1--+----------'"-"-+-

~~~~~-r~~~~~~----~~lt-----043732 • 004 TJAOU-221A.QR-171-S 120198/1340 
--_,_- - -1--+-11-- --1----------t--

043733-004 TJAOU-221A.QR-171.QU ,,_. / 120198/1340 •II 1!/ ~--..... ,/ ,If 

RMMA t:81Yes 0No Rei. No. Sample Tracking aoouse Spec:lallnatrucllona/QC Requirement• 
Sample Disposal 0Relurn lo Client t:81Disposat by lab Date Entered (mrnldd/yy)___ EDD rgJvea 0No 

1-=---.....,c-=---..,..,.,---:,-,:=r=--:c--::::--~--:-=--:-:::--~E::.::nt:.:e::re:.:d~b:L.:..v:: --r~~~-----1 Raw data package 181Yee 0No 
Turnaround Time ~Normal []Rush Renulred Reoor1 Date I QC lnits. T~; s (oC. chr•(~ lioll%~ 

Sample 
Teem 
Member• 

Name Slgn1IUre lnft Compeny/OrganlzalloniPhone 

J,;Cruht[!!II~C~al!!eEJCh!!JI.!.I ----t-:'t:;l.t~·M "·-"·1-~·~ u, ------l(j.._ MDM/8131/88 1-3198 
(; '\.\. f\..,l("'l' L"'" Q-1 iq'] w • .,-~w J'l! J1 (h/ l. 7 1.-f 

Pleate list as separate report 
I. RoHnquloh..t by ( _Q (!;dz;: JL· Dolt ll_/n 1./'\fs Time of:,<; :S • Rollnqulsh.cl by Otg. 

I. Rocolv.cl by ,')~ #. .. • Org 7177 • Rocolv.cl by Otg 

2. Rollnquloh.cl by Dolo 1 limo 5 Rollnqulohod by Org 

2. Rocolv.cl by Org Dolt limo 5 R•c;:el-.•d by Org 

J. Rtllnquloh.cl by Org Dolt limo 8 Rollnqulshod by Org 

J. Rocolv.cl by Org Dolt Time 8 Rocol•od by Org 

Abnormal 
Condltlona on 
RecelpllAII use 

Oolo 

Dolo 

Dolo 

Dolo 

Dolo 

Dolo 

Original To Accompany Samples. 
laboralory Copy (While) 

111 Copy To Accompany Samples, 
Return to SMO (Blue) 

2"' Copy SMO Suspense Copy 
(Yellow) 

3,. Copy Field Copy (Pink) 



fij;J Sanllia National laboratories Sample Analysis Request Form 
Radiation Protection Sample Diagnostics Page j of --L 

" 
T b 0 I I db C e COIIJPJC e w uslomer Sl d d Ia c areas are ~ RPS or I Duse omv 

' Customer: "3'0~>.~ Co~k..tJ~ Hazarus/Speciallnstruclions: Batch log Number; 

. Organization: G,IS~ /M~II'-\1 , logged By: 
• 

Project location: S:i~~A \Jc.M ' 
··~. Phone: 

Analysis Type: 0 Gamma Spec 

l : UMS Louin UH-3 
Dale Rlfsulls Needed: D Alpha/Beta 

! Results Faxml . 0 )'\lpha Spec Suspect Isotopes: ' 
Other Information: 

Sample Oisppsal o~rotal u 
' • 0 Other 

Customer Sample DalefTirlle Sample Requested Analysis RPSD Rad Seal\ Sample Remarks 
Sam~le ID Type Collected Volume Sample 10 CP~ / Weight I I, o 

o~r1111- «X-~ c;" q I~Jtots 9::k- ... I ,~fl\1110. Sfu.. I {-A~ ~l~ 

" ott~ lllir -OCJ'i ldolqs/IO'i s --
r:n.,Ju, s 

-

ott '!:.l<\l- eo~ 
c~ 1 ]Cld.. ·oo'f JAOflS IllS 

o" '!, 1 ;n- oo•, laomt•'3tJ. 

Ci'-(~13:1-0ott J:w<'f/'\J.tto 
·~.~ C<t?J7!,3-oo4 .I J:>..dffit~'\0 \ [/ 

. 

Relinquished by Dale Time Received IJy Dale Time 

Relinquished by Dale Tirne Received by Dale TimP 

Relinquished by Date Time _ Received by Dale TiJr. 

Relir O,ed by Dale Time _ Received I.Jy Dale 1 irnc 



•·- o ........ _ I 

************************************************************************* 
* Sandia National Laboratories • 
* Radiation Protection Sample Diagnostics Program [806 Labo.ratory) * 
* 12/04/98 11:52:33 AM * 
************************************************************************* 

! Analyzed by: 72 tl-/"1 /r I' Reviewed by: \......Jh)lo..1,1Q~ : 
-~***************** ******************************~** * J~*********** 

-'ustomer : J .COPLAND/D. PERRY (6133/SMO) 
Customer Sample ID 043711-004 
Lab Sample ID 80251601 

· Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI SOLID SAMPLE 
653.000 gram 

12/01/98 10:15:00 AM 
12/04/98 10:12:20 AM 
LAB01 

6ooo I 6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gra.m ) -......... - -----------/ 

U-238 9.41E-00l 
RA-226 2. 42E+000./' 
PB-214 8.44E-001 
BI-214 7.91E·OOl 
PB-210 Not Detected 

TH-232 l..03E+000~ 
RA-228 8.76E-001 
AC·228 9.82E-001 
TH-228 9.24!-001 

-RA-224 1.25E+000 
.,B-212 l.OlE+OOO 
DI·2l2 9.91E-00l. 
TL-208 7.97E-001 

U-235 3.23!!:·001 ,/ 
TH·23l Not Detected 
PA·23l Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Net Detected 
TL-207 Not Detected 

AM·241 Net Detected 
PU-239 Not Detected 
NP-237 Net Detected 
PA-233 Not Detected 
TH·229 Not Detected 

2-sigma. 
Error 

-------··· 
5.83E-001 
l.lSE+OOO 
l.14E+000 
l. 87E·001 
·--------
5. 54!:- 001 
3.49!-001 
2.84E-001 
6.86E-001 
4.72E-001 
l.. 9l.E· 001 
S.73B-00l. 
2.l6E-00l. 

1.98E-00l 

-----------------· 
--------· ---------
---------
-----------------· 
---------
------------------
---------
---------

MDA. 
(pCi/gram ) 
---------·-
5.38£-001 
6.12E·DD1 
5.94E-002 
5.54£-002 
9.l4E+000 

l.66E·001 
2.04E-001 
1.09E-001 
S.44E-001 
1.22E-001 
4.45E·002 
3.86E-001 
8.44E-002 

2.35:&:-001 
S.29E+000 
l.49E+000 
3.22E-001 
l..62E-00l. 
4.09E-00l. 
9.l6E·00l. 
l..68E+001 

2.25E-00l 
3.94E+002 
2 • .92E-001 
6.30E-002 
1.92E-001 

~. )~] :t 0./'t$ 

7 C, I fr. 

Note: Ra-225 ancl U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



{Swraary R.eport] - Sample ID: : 80251601 

NUcl.ide 
Name 

Activity 
{pCi/gram ) 

AG·108m No~ Detected 
AG-11~ No~ De~ected 
BA-133. Not Detected 
BE-7 Not Detected 
CD-109 Not Detected 
CD-115 Not Detected 
CB-139 Not Detected 
CB-141 Not Detected 
CB-144 Not Detected 
C0-56 Not Detected 
C0-57 Not Detected 
C0-58 Not Detected 
C0-60 Not Detected 
CR-51 Not Detected 
CS-134 Not Detected 

--~~1~----Not-Detected 
E0-152 Not Detected 
EU-154 Not Detected 
EU-155 Not Detected 
FE-59 Not Detected 
GD-153 Not Detected 
HG-203 Not Detected 
I-131 Not Detected 
IR-192 Not Detected 
K-40 1.66£+001 

. MN-52 Not Detected 
MN-54 Not Detected 
M0-99 Not Detected 
NA-22 Not Detected 
NA-24 Not Detected 
NB-95 Not Detected 
ND-147 Not Detected 
NI-57 Not Detected 
RU-103 Not Detected 
RU-106 Not Detected 
SB-122 Not Detected 
SB-124 Not Detected 
SB-125 Not Detected 
SN-113 Not Detected 
SR-85 Not Detected 
TA-182 Not Detected 
TA·1B3 Not Detected 
TC·99m Not Detected 
TL-201 Not Detected 
XE-133 Not Detected 
Y·BB Not Detected 
ZN-65 Not Detected 
ZR-95 Not Detected 

2-aigJDa 
Error 

2.70P!+OOO 

MDA 
(pCi/gram ) 

4.39E•002 
3.5BE·002 
6.10E-002 
2.79:!-001 
9.71E-001 
1.96E-001 
2.87E-002 
5.32E-002 
2.17E-001 
4.29E·002 
2.72E·002 
4.15£-002 
4.66E-002 
2.90E-001 
3.70£-002 
3 _ 9 3 B- oo,..2.....__ __ 
8.14P!-002 
2.14E·00l 
1.31E·001 
8.67B-D02 
7.81B-002 
3.65B-002 
3. 72£-002 
3.292-002 
3.30!-001 
5.79!-002 
4.35E-002 
5.43E-001 
5.47E·002 
l.26B+000 
2.03!:-001 
2.60E-001 
2.5SE-00l 
3.24!-002 
3.37£-001 
9.44!-002 
3.42E·002 
9.11B•002 
4. 09B·002 
4.32B-002 
l.97B-001 
2.89E·001 
l.l7E+002 
2.12£-001 
2.46E·001 
3.03E-002 
1.2BE·001 
7.1.2!:·002 



**********************************************•************************** 
• Sandia National Laboratories ... 
• Radiation Protection Sample Diagnostics Program {806 Laboratory) ... 
* 12/07/98 9:37:42 AM • 
************************************************************"**"****"******* 

_:Analyzed by: 9:. I z./"1 /11 Reviewed by:~t- l-:7Jq~ : 
i***************** ******* ··'··················~·~· •• ~********** 
~stomer. : J.COPLAND/D.PERRY (6133/SMO) 
CUstomer Sample ID : 043716·004 
Lab Sample ID : 80251602 

Sample Description 
Sample Quantity 
Sample Pate/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI SOLID SAMPLE 
779.000 gram 

12/01/98 10:45:00 AM 
12/04/98 11:54:19 AM 
LAB01 

Gooo I 6003 seconds 

Comments: 
************************************************•••********************** 

Nuclide 
Name 

---- ... --
U-238 
RA-226 
PB-214 
BI-214 
PB·210 

TH·232 
RA-228 
AC·228 
•rH-228 

-U·224 
'8·212 

SI-212 
TL-208 

U-235 
TH-231 
PA-231 
TH-227 
RA-223 
RN·219 
PB-211 
TL-207 

AM-241 
PU·239 
NP-237 
PA-233 
TH-229 

Activity 2-sigma. MDA v- z..s 8' (pCi/gram Error {pCi/gram ) 

·---------- ---····--· 5:~9i:ooi-- sLij_kir > 1 ~ ~ 2 .26E+000 .....-M4B-00l 
2 .SOE+OOO...--: • JE+OOO S.GSE-001 
7.66E·001· 
6.83E-001 

Not Detected. 

S.95E·001~ 
l.04E+000 
8.S6E-001 
8.12E·OOl. 
1.18!+000 
9.12E-001 
9.91E·001 
7.55E·001 

l.OlE-001 / 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.69E·001 5.3l.E·002 
1.57E·OOl 4.66E-002 
-------·· B.Ol.E+OOO 

4.69E·001 l. 54E· OOl. 
3.66E·OOl l.. 77E-00l 
2.SOE-001 9.76E·002 
2.67E-00l 5.12E-00l 
4.43B-001 9.57E-002 
1. 73E-00l 4.09!!:-002 
S.40E·001 3.69E·OOl. 
J..7BE·OOl 6.72!:-002 

l.79E-00l 2.0SB·001 . . . -. ---. 7.75£+000 
--------- 1.34E+000 --------- 2.83E·001 
···-··--- 1. 52E- 001 --------- 3.6BE·001 
--------- 8.36E·OOJ. 
--------· l..53E+001 

---- .......... 2.11E·001 
--------- 3. 72E+002 
--------- 2.66E·00l. 
--------- 5.97E-002 
-----··--- l..SlE-001 

Note: Ra-226 and U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 

. z. zj ±. t.6J'j 

"? /. 3 



[Summary Report] - Sample ID: : 80251602 

Nuclide 
Name 

---···· 
AG-108m 
AG·110m 
BA-133-
Bi-7 
C:0-109 
C:0-115 
CB-139 
CE-141 
CE-144 
C0-56 
C0-57 
co-sa 
CO-EiO 
CR·S1 
CS-134 
CS-137 
EU-152 
EU·l.S4 
EU-155 
FE-59 
GD-153 
HG-203 
1·1.31 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA·24 
NB-95 
ND·147 
NI-57 
RU·l03 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA·lS2 
TA-183 
TC·99m 
TL-201 
XE·l33 
Y-88 
ZN-65 
ZR-95 

Aceivity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Net Detected 
Not Detected 
Net Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.78E+00l 
Not Detected 
Not Detected 
Not Detected 
Not Detect.ed 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.74E+000 

MDA 
(pCi/gram ) 

3.832-002 
3.32E-002 
5.46E·002 
2.64£-001 
8.91E·001 
1.83E·OOl. 
2.55E-002 
4.85i-002 
2.02E·OOl. 
3.81E·002 
2.59E-002 
3.72:1·002 
4.37E-002 
2.4SE-00l 
3.22E·002 
3. 64B·002:---
7.72E·002 
l..87E-001 
1.20E-001 
7.73E·002 
7.412-002 
3.04E-002 
3 .48E·002 
2 .84E··Oo2 
2.792-001 
4.89E·002 
3.80E·002 
5.47E·001 
4.98£-002 
l..ll.E+OOO 
1.802-001 
2.S6E·001 
2.32E·001 
2.95E·002 
3.17E·001 
9 •. 04E-002 
3.09E•002 
7.86E·002 
3.762-002 
3.B4E·CD2 
l.SO:S-001 
2.73E·COl 
l.22E+002 
l.96E-0Dl 
2.3lE-00l 
3.2lE·OD2 
l.l7E-00l. 
&.UE-002 



************************************************************************* 
• Sandia National Laboratories * 
* Radiation Protection S~le Diagnostics Program [806 Laboratory] • 
* 12/07/98 10:10:19 AM * 
************************************************************************* 

~-=Analyzed by: 9 !z,l-,j.;r Reviewed by: ~J~l~lQ~ : 
****************** ** .~ •• ********************~*** t ···•******** 

-'ustomer : J.COPLAND/O.PERRY (6133/SMO) 
CUstomer Sample l : 043 721· o 04 .. 
Lab Sample I~ : 80251603 

'.sample Description MARINELLI 
Sample Quantity 778.000 
Sample Date/Time : 12/01/98 
Acquire Start Date/Time : 12/04/98 
Detector Name LAB01 
ilapsed Live/Real Time 6000 I 

SOLID SAMPLE 
gram 

11:15:00 AM 
1:36:18 PM 

6003 seconds 

CR--- !~I 

Comments: 
************************************************************************* 

Nuclide 
Name 

A~tivity 
(pCi/gram 

2-sigma. 
Error 

----------

MDA 
(pCi/gram ) 

U-238 l.SO:S+OOOv' 1.252+000 S.27E-001 
RA-226 2.292+000.,...- 9.655-001 5.87E-001 
PB-214 8.155~001 l.70E·OOl 5.39E·002 
BI-214 7.46E·001 2.56E·001 4.91E·002 
PB-210 Not Detected ····----- 8.4SE+000 

TH-232 9.18B-0Qllo"" 4.638-001 l.S1E-001 
RA-228 9.95E·OOlv 3.498-001 1.68E-001 
AC-228 8.19£-001 2.338-001 9.96E-002 
TH-228 8.40E-001 2.78E·001 4.59E-00l 

--RA-224 1.26E+000 4.73E·OOl S.BS!-002 
~-212 9.29E·001 1.692·001 4.18E-002 
~I-212 9.39E·001 S.l?E-001 3.6lE·001 
TL-208 B.SSE-001 2.12E·OOl 7.62E·002 

U-235 l.36E-001,_.-/ 1.83:8·001 2.13:8·001 ~£~ 
TB _ 2 31 ----raz:.:.:. J3ii!2iB~•H:SHi8Hi81----3-J ":"'. &i6:2-l:aa-tH:SH:e~s~-------7 • 52 E ... o o o ft/ ,:;r4 9 / / 
PA·23l Not Detected --------- 1.41!:+000 1,_.., ;J' 
TH-227 Not Detecced --·····-- 2.8SE·001 
RA-223 Not Detected --------- l.SOE-001 
RN-219 Not Detected ·····---- 3.SOE-001 
PB-211 Not Detected --------- S.63E-001 
TL-207 Not Detected -····-·-- l.61E+00l 

AM-241 
PU-239 
NP·237 
PA-233 
TH·229 

Not 
Not 
Not 
Not 
Not 

Detected 
Detected 
Detected 
Detected 
Detected 

------ ~ ------. -~ -----. . ----
-----~---
---------

Note: 

2.06E·001 
3.77E+002 
2.64E-001 
5.9S:E-002 
l.79E-00l 

Ra-226 and U-235 gJmma peaks 
interfere. Either isotope 
may be over-estimated. 



[Summary R.eportl - Sample ID: : 80251603 

Nuclide 
Name 

AG-lOBm 
AG·110m 
BA-133. 
BE·7 
CD-1.09 
CD-115 
CE·139 
CE-141 
CE·144 
C0· 56 
C0· 57 
co-sa 
C0-60 
CR·51 
CS-134 
CS·l37 
iru-152 
EU-154 
EU·l.SS 
FE-59 
GD-153 
HG·203 
!·131 
IR·l92 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND·147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN·ll3 
SR-85 
TA-182 
'I'A-183 
TC-99m 
TL-201 
XE-133 
Y·88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

----------Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

5.70!·002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.912+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Det:ected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-aigma 
Error 

3.19E-002 

2.94E+000 

MDA 
(pCi/gra:n ) 

4.00E-002 
3.86E-002 
5.49E-002 
2.76E-001 
8.721!:·001 
1.SBE·001 
2.71.£-002 
4.84E-002 
2.06£-001 
3.79E·002 
2.59£·002 
3.69E-002 
4.22E-002 
2.61E·001 
3.34£-002 
2.33S-002--
7.74E·002 
1..94E·001 
l.19E-001 
8.80i·002 
7.051-002 
3.l.7E·002 
3.68E·002 
2.88E·002 
2.778-001. 
4.85£-002 
3.96E-002 
5.78E·001 
4.83£-002 
1.25£+000 
1.88E·001. 
2.62E·001 
2.19E·001 
2.90E-002 
2.93E-001 
9.53E·002 
3.17E·002 
8.47E·002 
3.84E-002 
3.89B-002 
1.80E-001 
2.68E·001. 
l.46E+002 
1.94E·001 
2.29E·001 
3.31E-002 
l.20E•001 
6.30£-002 



••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
* Sandia National Laboratories • 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] • 
* 12/07/98 10:26:40 AM • 
************************************************************************* 

_: Aria.lyzed by: ~ J~L71'?: r R.eviewed by: L\ul~l, lo~ : 
'**************** • •••• 4 •• ··'···················~-~~.~~~~********** 

CUstomer. : J.COPLAND/D.PERRY (6133/SMO) 
CUst01ner Sample : 043 722-004 . 
Lab Sample ID ; 80251604 

Sample Description 
Sample Qua.nt.ity 

MARINELLI 
746.000 

: 12/01/98 
12/04/98 
LABOl 

60oo I 

SOLID SAMPLE 
gram 

11:15:00 AM 
3:18:20 PM 

. {R--Ib! 
Sample Dat.e/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time : 6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2~sigma 
Name (pCi/gram Error ------· ----------· -----·-··· 

U-238 2.08E+000~"' 5.84B-00l 
RA·226 2.51E+000fu~.02E+000 
PB-214 7.S2B-00l 1.69B~001 
BI-214 6.59E-001 4.21E~001 
PB-210 Not Detected -----·---
TH-232 7. 94E-001-;:::. 4.478-001 
RA-228 8.62E·001 5.788-001 
AC~228 9.l7E·00l 2.662-001 
TH-228 9.41E~00l 3.23E-001 

-u-224 1.20E+OOO 4.548-001 
.?B· 212 9.47E-00l 1. 76E-00l 
BI-212 l.l1E+000 5.77E·OOl 
TL-208 8.07E·00l 1.98E·001 

U-235 l.l7E-001V l.SSE-001 
TH-231 Not Detected. ---------PA·231 Not Detected ---------TH-227 Not Detected ---------RA-223 Not Detected ---------
RN-219 Not Detected ----- ---. 
PB-211 Not Detected --- -----.. 
TL~207 Not Detected ---------
AM~241 Not Detected ---------
PU-239 Not Detected ---------
NP·237 Not Detected ---------PA·233 Not Detected ---------TH-229 Not Detected ---------

Note: 

MDA 
(pCi/gra.m } 
-----------5.041-001 
6.30B~OOl. 
5.90E-002 
5.318-002 
8.60E+000 

1. 72E-00l 
1.66E·001 
9.55E-002 
S.45E-001 
8.23E·002 
4.20E-002 
3.19E-001 
7.28E-002 

2.16E·00l 
7.83E+OOO 
L42E+000 
3.03E~001 
l.59E·001 
3.84E-001 
8.8SE~O.Ol 
l.45E+001 

2.23E~001 
3.85:!-+-002 
2.65:!-001 
5. 79E~002 
1.84E-00l 

Ra-226 and U-235 gamma peaks 
interfere. Either isotope 
may be over~estimateo. 

\)- Z..3.3"" 
·z. c~ ±..c. s-~'1 

:> l-~s- ) • '3. 



[SU!mlll.ry Report) • Sample ID: : 80251604 

NUclide 
Name 

AG·108m 
AG·11Dm 
BA-133. 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE·l.44 
C0-56 
C0-57 
C0-58 
C0·60 
CR.-51 
CS-134. 
CS-137 
EU-152 
EU-154 
EU-155 
FE·59 
GD-153 
HG-203 
I·l31 
IR·l92 
X-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-.95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN·113 
SR·BS 
TA-182 
TA-183 
TC·99m 
TL-201 
XE-133 
"!-88 
ZN·65 
ZR-.95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

4 .21B•002 v' 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.83E+OOl. 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-aigma 
Error 

-------·· 

2.86£+000 

MDA 
(pCi/gram ) 

4.l3E·002 
3.87E·002 
S.65E·002 
2.51!·001 
8.87!-001 
1.97!·001 
2.6SB-002 
5.06!·002 
2.08B·001 
3.80E·002 
2.63:8-002 
3.81E·002 
4.05!:·002 
2.58E·001 
3.44E-002 
2. 73E·OO.c.2---
7 .90E-002. 
2.00E-001 
1.25B·OOl 
8.97E-002 
7.44E-002 
3.37B·002 
3.92E-002 
2.87E-002 
3.ou:-ool. 
5.49E·002 
3.96!·002 
5.54!·001 
4.87E-002 
l.22E+000 
l.9SE-001 
2.66E-001 
2.52E-001 
3.14E·002 
3.01E·OOl. 
9.1SE-002 
3.32E·002 
8.3l.E-002 
3.99E·002 
3.93E-002 
1.85E-00l 
2.93E·00l 
1.77£+002 
2.06£-001 
2.402-001 
3.36E·002 
1.21E· 001 
6.22E-002 



··- ._ .... _ ' ..... ;: 

************************************************************************* 
• Sandia National Laboratories + 
* Radiation Protection Sample Diagnostics Program [806 Laboratory) • 
* 12/07/98 11:02:49 AM * 
************************************************************************* 

-: Analyzed tly: :;?: I Z. b / 1' I' Reviewed by:~/.' l7 /QJ> : 
'**************** •••••••••• i .••••••••••••••••• ~ .. ~.v~~ ........ . 
CUstomer : J.COPLAND/D.PERRY (6133/SMO) 
CUstomer Sample ID 043727-004 
Lab Sample ID : 80251605 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time : 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
853.000 

12/0l./98 
l.2/04/98 
LABOl 

sooo I 

SOLID SAMPLE 
gram 
1:12:00 PM 
5:00:20 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error CpCi/gram ) 

-·-···- -----.------ ,/" ---------- ·----------U-238 5. 82E• OOl. V 4.63E-00l. 4.78!·001 
RA-226 l.36E+000 7.62E-00l. 5.96E-00l 
PB-214 ?.6l.E-00l. l..SlE-001 4.88E-002 $'¥/ BI-214 6.91E·001 l.48E-00l. 4.04E-002 
PB-210 Not Detectea ----·-- .. - 7.72!!:+000 

TH-232 8.?3E·001~ 4.79£-00l l..46E-001 ' 
RA-228 8.14E-001 3.27E-00l. l.. 6l.E·00l 

1K~ AC-228 7.39E-001 2.32E·001 9.34E·002 
TH-228 6.74E-001 2.59E·OOl 4.?0!!:·001 

-U-224 l. OSE+OOO 3.7lE-OOl 8.72E-002 
?B-212 8.24!-001 l.S9E-001 4.l.OE-002 
BI-212 9.44E-00l 5.84E-00l 3.25E·001 
TL-208 7.19E-00l 1. 73E-001 7.09E•002 

U-235 Not Detectea./ --------- l.. 91E-00l. 
TH-231 Not Detected - -- --.. . .. . 7.08E+OOO 
PA-231 Not Detected --------- 1.282+000 
TH-227 Not Detected ------~-- 2.76£-001 
RA-223 Not Detected ·--·----- l.42E-001 
RN-219 Not Detected -- ....... -- 3.56E·001 
PB•2ll Not Detected -------.. . 7.87E-00l 
TL·207 Not Detected ------··· l. 46E+00l. 

AM-241 Not Detected ···------ 1.95E-001 
PU·239 Not Detec't.ed ------·-- 3.41E+002 
NP-23? Not Detected --------- 2.44E-00l. 
PA·233 Not Detected --------· S.53E-002 
'l'H-229 Not Detected --------- 1.6lE-OOl. 

Note: Ra-226 and U-235 gamma peaks 
interfere. Either isotope 
may tJe over-estimated. 



(summary R.eport] • Sample ID: : 80251605 

Nuclide Activity 2·s1gma MDA 
Name (pCi/gram ) Brror (pCi/gram ) 

------- ---------- ---------- ----------
AG·l.OBm Not Detected --------- 3.65B-002 
AG·l.lOm Not Detected --------- 3.l.DE·002 
BA-133 Not Detected --------- s.ou-oo:z 
BB-7 Not Detected --------- 2.39E-00~ 

C0-109 Not Detected --------- 8.06E-001 
C0-115 Not Detected --------- l..76E-001 
CE-139 Not Detected -------·- 2.42:&:-002 
CE-141 Not Detected --------- 4.4411:-002 
CE-144 Not Detected --------- l.BBB-001 
C0-56 Not Detected --------- 3.53!:·002 
C0-57 Not Detected --------- 2.38E·002 
co-sa Not Detected --------- 3.58E·002 
C0-60 Not Detected --------- 3.92E·002 
CR·51 Not Detected;--------- 2.33E-00l 
CS-134 Not Detected --------- 3.018·002 
CS-13? Not Detected --·------ 3.34E·002 
EU-152 Not Detected --------- 7.l4E•002 
EU-154 Not Detected --------- 1.75£•001 
EU-155 Not Detected --------- l.l2B·OOl. 
PE-59 Not Detected ---·----- 7.63E·002 
GD-153 Not Detected ------·-· 6.47E•002 
HG-203 Not Detected --------- 2.93E•002 
I-131 Not Detected --------- 3.34B·002 
IR-192 Not Detected --------- 2.5SE·002 
K·40 l.95E+001 2.95E+000 2.74E·D01 
MN-52 Not Detected -····---- 4.89E-002 
MN-54 Not Detected --·---·-· 3.52E·002 
M0-99 Not Detected ----·--·· 5.40E-001 
NA-22 Not Detected ----····· 4.73E•002 
NA-24 Not Detected --------· l.32E+OOO 
NB-95 Not Detected --------- 1.84E•00l. 
ND-147 Not Detected ·-------- 2.3SE-001 
NI·57 Not Detected --------- 2.5SE-001 
RU-103 Not Detected --------- 2.75:!·002 
RU-106 Not Detected ------·-- 2.86E·001 
SB-122 Not Detected --------- 8.47!-002 
SB-124 Not Detected --------- 2.82E·002 
SB-125 Not Detected --------- 7.83!·002 
SN-113 Not Detected ------·-· 3.43E-002 
SR-85 Not Detected ---------- 3.UE-002 
TA·182 Not Detected ----·---- l. 75E-00l 
TA-183 Not Detected -·------- 2.568-001 
TC-99m Not Detected --------- 1.56E+002 
TL·201 Not Detected -·------- 1.881-001 
XE-133 Not Detected ----. ---- 2.20E-001 
Y-88 Not Detected --------- 3.06E-002 
ZN-65 Not Detected --------- 1.1.7'£-001 
ZR.-95 Not Detected --------- 6.07E·002 

·. 



Ytt9Wt.Wttttttttttttttt********************tttttttttttttttttttttt.ttttttt 
• Sandia National Laboratories • 
* Radiation Protection Sample Diagnostics Program [806 Laboratory) • 
* 12/04/98 8:22:36 PM * 
************************************************************************* 

:Analyzed by: /Z-,7 l"'t Reviewed by: ~ ·· ~~ : --••••**********~**** •• l ••••••••••••••••••• ~~·'~Jl9~********** 
.ustomer -~--- : J.COPLAND/D.PERRY (6~33/SMO) 

Customer Sample ID : 043732·004 
Lab Sample ID : 80251606 · bR, /1 ( 

·Sample Description MARINELLI SOLID SAMPLE 
Sample Quantity 8~4.000 gram 
Sample Date/Time 12/01/99 1:40:00 PM 
Acquire Start Date/Time 12/04/98 6:42:22 PM 
Detector Name LABOl 
Elapsed Live/Real Time 6000 I 6003 seconds 

Cottments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram ) ____ ,.. __ 

--····-----
U-238 L72B+OOO~ 
RA·226 1.94E+OOO 
PB-214 '7.86E-00l 
BI-2l.4 6.88E·001 
PB-210 Not De~ected 

TH-232 8.46E•OOl~ 
RA·228 7.27E·OOl. 
AC-228 9.63E·00l 
TH·228 7.83E·00l 
RA-224 l.07E+OOO 

·->:~B-212 8.9?E-001 
,I-212 9.30E·001 

TL·208 8.39E-001 

U-235 Not Detected Y'" 
TH-231 Not Detected 
PA-231 Not Detected 
TH-22'7 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma 
Error 

------·-·-5.56E·001 
9.44E·001 
l..S3E·OOl 
l.S2E·001 
--------· 
4.76E·00l. 
3.08£-001 
2.64E·OOl 
2.93£-001 
6.99E-00l 
1. 66E·OOl 
5.35E-00l 
4.42£-001 

------------------
------------------
------·---------·-----------------·-
---------
---------
---------
------------------

MDA 
<pCi/gram } 
--··--·----4.93E·00l I. 7 2. i- c.s !:"l 
S.61E·001 

> l~~ t.S S.OSE·002 
4.7SE·002 
8.33£+000 

l.59E·OOl. 
l.66E·001 
9.42!·002 
4.nE·OOl. 
9.77E·002 
3.82E·002 
2.93E·001 
6.94£-002 

2.04E·00l 
7.4lE+OOO 
1.35E+OOO 
2.77E-001 
1. SOE·001. 
3.70£•001 
S.SOE-001 
l.SOE+OOl 

2.00E-001 
3.76£+002 
2.64£-001 
5.69E-002 
1. 81E·001 

Note: Ra-226 and U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



[Summary Report) - Sample ID: : 80251606 

NUclide 
Name 

AG·108m 
AG·110m 
BA-133 
BE-7 
CD·109 
CD·llS 
CE-139 
CE·14l 
CE:·144 
C0-56 
C0-57 
C0· 58 
C0·60 
CR-51 
CS·134 
CS-137 
EU-152 
EU-154 
EU·l5S 
FE· 59 
GD-153 
HG·203 
I·l31 
IR-192 
K-40 
MN·52 
MN·54 
M0-99 
NA.·22 
NA·24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN·113 
SR·85 
TA.-182 
TA·183 
TC·99m 
TL-201 
XE-133 
Y~BB 
ZN-65 
ZR-95 

Aceivity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.51E·002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Det.ected 

1.92E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Det.ect.ed 
Not Detected 
Not Det.ected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Oetected 
Not Oetected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2•sigma 
Error 

3.29E-002 

2.91E+OOO 

MDA 
(pCi/gram ) 

3.91E-002 
3.40E·002 
5.361!:-002 
2.66E·00l 
S.SSE-001 
1.891!:·001 
2.57E·002 
4.63E-002 
1.98E-001 
3.6SE·002 
2.54E·002 
3.78E-002 
3.94E·002 
2.46E-001 
3.37B·002 
1.95K·002 ----. 
7.51K-002 
1.90K·001 
1.19E-001 
8.12E-002 
7.12E·002 
3.09B-002 
3.68E-002 
2.66E·002 
2.85E·001 
5.03E·002 
1.811!:-002 
5.31E-001 
4.74B-002 
1.36E+OOO 
1.82E·001 
2.451!:-001 
2.76E·OOl 
2.95E-002 
2.98E·00l 
9.17E·002 
3.06E·002 
7.88E·002 
3.73!-002 
3.70E-002 
l.BOE-001 
2.65E-00l 
1.93E+002 
2.02E·001 
2.35E·001 
2.75E-002 
l.l7B-001 
5.90E-002 



wwwwwww+*********~******************•************************************ 
• Sandia National Laboratories • 
• Radiation Protection Sample Diagnostics Program {806 Laboratory) • 
* ~2/07/98 11:48:21 AM * 
************************************************************************* 

* 9: ~ * * Analyzed by: I 'l,.. '7 r; Reviewed by: . 1 ~ ., * 
--***************** ••••••• /.~ •••••••••••••••••••••••••• l.JJ~********* 

~stomer : J.COPLAND/D.PERRY (6133/SMO) 
CUstomer Sample LD 043733-004 
Lab Sample ID 80251607 

. Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI SOLID SAMPLE 
868.000 gram 

12/01/98 1:40:00 PM 
12/04/98 8:24:25 PM 
LAB01 

6000 I 6003 seconds 

Corrunents: 
************************************************************************* 

Nuclide Activity 2-sigma 
Name (pCi/gram Error 

·--·-·· -----····-- ----------
U-238 1.62B+OOO ~S.28E-001 
RA·226 2. 20:1!:+000 v 9.82E·001 
PB-214 7.79E-001 1. SSE-001 
BI-214 7.26E-001 l.57E-001 
PB-210 Not Detected ---------
TH-232 8.32E-Oolv 4.45E·00l 
RA-228 9. S6E-001/ 3.llE-001 
AC-228 8.73E-001 2.5lE·OOl 
TH-228 7.8SE-00l 2.7SE-00l 
RA-224 B.97E-00l 4.43B-00l 

-"PB·2l2 9.301!1-001 1. 70B·001 
li•212 1.09E+000 6.4l.E-00l 

TL-208 B.l4E·001 l.BSE-001 

U-235 1.15E·001 ~ l. 72E-00l 
TH-231 Not Detected ---------PA-231 Not Detected ··-------
TH-227 Not Detected ---------RA-223 Not Detected. ---------RN-219 Not Detected ---------PB-211 Not Detected --------· 'I'L-207 Not Detected ------·--
AM-241 Not Detected ---------
P!J-239 Not Detected ---------NP-237 Not Detected --------· PA·233 Not Detected ---------TH-229 Not Detected --------· 

MDA 
(pCi/gram ~ -----------S.llB-001 .. 
5.37E-001 
4. SSE- 002 . l I z. + tJ S"? 4"' 
4.35E·002 • - . '"'" 
, • e3E+ooo l· > 6"J<s 1. 3 
l.SSE·OOl 
1. 67E·00l 
1. Ol.E·OOl 
4.47E·001 
7.6lE-002 
3.90E-002 
3.52E-001 
6.58E·002 

1.99E-00l 
7.s4s ... aoo 
1.26E+000 
2.75E-001 
l.51E·00l 
3.46E·001. 
7.91E-001. 
1.39E+00l 

l..92E-00l 
3.60E+002 
2.54E·001. 
5.72E-002 
1. 73E-001 

Note: Ra-226 and U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : 80251607 

Nuclide 
Name 

AG-10Bm 
AG·110m 
BA-133 
BS-7 
C0-109 
CO-llS 
CE-139 
CE-141 
CE-144 
C0-56 
C0· 57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
:EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR·192 
K-40 
MN·52 
MN-54 
M0-99 
NA·22 
NA·24 
NB-95 
ND·147 
NI·57 
RU-103 
RU-106 
SB-122 
SB-124 
SB·125 
SN-113 
SR·BS 
TA.-182 
TA·183 
TC-99m 
TL·20l 
XE·l33 
Y·BB 
ZN-65 
ZR-95 

Activity 
(pCi/gram 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.EiOB-002 
Not Detected 
Not. Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.74B+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

---·--·---

2. 5l.E:- 002 

2.69E+000 

MOA 
(pCi/gram 

3.87!-002 
3.28E·002 
5.09E-002 
2.52!·001 
8.4SE-001 
l.SEiE-001 
2.51E-002 
4.59E-002 
l.97E-001 
3.32!-002 
2.53E•002 
3.37E-002 
3.85!-002 
2.41!-001 
3.01!-002 
1.9EiE·002 __ 
7.58!-002 
1.87E·00l 
1.17E-001 
7.90E·002 
Ei.9l.E·002 
3.03E·002 
3.Ei2E-002 
2.71!-002 
2.92E·001 
4.8SE-002 
3.65£-002 
5.77£-001 
4.52E·002 
l.30E+000 
1. 83!·001 
2.47E-001 
2.SSE·001 
2.EilE·002 
2.83!:-001 
8.53E·002 
2.68!-002 
7.54E-002 
3.54£-002 
3.70E-002 
l. 672-001 
2.56B-00l 
2.22E+002 
2.00!:-001 
2.40!-001 
2.76!-002 
l.10E· 001 
5.52!:-002 



*•********************************************************************••• 
• Sandia National Laboratories • 
* Radiation Protection Sample Diagnostics Program (806 Laboratory) • 
* 12/05/98 7:41:43 AM • 
************************************************************************* 

:Analyzed by: ~ fZ. l7 1-r.t Reviewed by:~J:a..h )Q'i! : 
--··••************ ** **'*~*********************~ •••••• ~Jv*********** 

.stomer . : J.COPLAND/D.PERRY (6133/SMO) 
~ustomer Sample ID : LAB CONTROL SAMPLE USING CGl34 
Lab Sampl~ ID 80251608 

·Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MIXED GAMMA STANDARD_ CGl34 
17000 ~ach 

ll/Ol/90 12:00:00 PM 
12/05/98 7:31:29 AM 
LABOl 

600 I 605 seconds 

Comments: 
************************************************************************* 

Nuclide Activit.h. 2·sigma. MDA 
Name (pCi/Eac ) Error !pCi/Each ) 

------- ------~---· ---------- ------·----U-238 Not Detected -·----·-· 2.75!!!+003 
RA·226 Not Detected --------- 5.43E+003 
PB-214 Not Detected --------· 7.09E+002 
BI-214 Not Detected --------- 6.55:&:+002 
PB·210 Not Detected --------- 6.88E+004 

TH-232 Not Detected ----·---- 2.23!+003 
U-·228 Not Detected --------- 2.95E+003 
AC·228 Not Detected --------- l.82E+003 
TH-228 Not Detected --------- 1.25E+005 
U-224 Not Detected --------- 6.20E+003 

--c;-212 Not Detected --------- 8.57E+003 
:-212 Not Detected --------- 8.85:&+004 

.~:.t.-208 Not Detected --------- l.82E+004 

U·235 Not Detected --------- l.43E+003 
TH-231 Not Detected --------- 4.47E+004 
PA-231 Not Detected --------- 1.38:&:+004 
TH·227 Not Detected --------- 2.32E+003 
RA·223 Not Detected ·-------- l.OOE+026 
RN-219 Not Detected -.. --.. -.. -- 6.02E+003 
PB-211 Not Detected -----... --.. l.37E+004 
TL-207 Not Detected -----·--- 2.54E+005 

AM·241 8.17:&:+004 l.4lE+004 1.39E+003 
PU-239 Not Detected ................ 2.45E+006 
NP·237 Not Detected -·------- l.32E+003 
PA-233 Not Detected ... -------- 6.32E+D02 
TH-229 Not Detected --------- l.l.7E+003 



[S\11t'llliiLrY Report] - Sample ID: : 80251608 

Nuclide 
Name 

AG·108m 
AG·110m 
BA·133 
BE·7 
CD-109 
CD-115 
CE·139 
CE·141 
CE•144 
C0-56 
C0· 57 
C0-58 
C0·60 
CR·5l 
CS·134 
CS·137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG·203 
I-131 
IR·192 
IC-40 
MN-52 
MN·54 
M0-99 
NA-22 
NA·24 
NB-95 
ND·147 
NI-57 
RU-103 
RU·106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA·182 
TA-183 
TC-99m 
n.-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/Eacb ) 

Not Detectec2 
Not Detectec2 
Not Detectec2 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not. Detectec2 
Not Detected 
Not Detected 
Not Detected 

7.96E+004 
Not Detected 
Not. Detected 

6.86E+004 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not. Detected 
Not Detected 
Not Detected 
Not Detected 
Not Det.ected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not. Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Det.ect.ed 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

1.l.2E+004 

9.l.9E+003 

MDA 
(pCi/Each } 

3.67!+002 
6.30:1!:+006 
7.59E+002 
l..7BE+020 
3.7SE+005 
1.00E+026 
S.Sl.E+008 
l..OOE+026 
l..86E+006 
1.47E+014 
3.378+005 
1.39B+Ol.S 
5.23B+002 
l.OOE+026 
4.68E+003 
3.30E+002 
8.22E+002-
3.12B+003 
2.57!+003 
1.00£+026 
2.19B+006 
3.44E+02l. 
l.OOE+026 
3.33E+OH 
1.79E+003 
l.OOE+026 
2.87E+OOS 
1.00:&:+026 
1.88B+003 
1.00:&:+026 
l..OOB+026 
1.00E+026 
1.00E+026 
1.00E+026 
8.43:1!:+005 
l.OOE+026 
1.85E+Ol.7 
8.86E+003 
2 .41E+010. 
2.09E+016 
6.98B+Ol.O 
1.008+026 
l..OOE+026 
l..OOE+026 
l..OOE+026 
4.47E+010 
4.5SE+006 
4.72E+016 



************************************************************************** 
• Sandia National Laboratories * 
+ Aadiation Protection Sample Diagnostics Program • 
* Quality Assurance Report • 
************************************************************************** 

.eport Date 
QA File· 
Analyst 

,Sample J:D 
Sample Quantity 
Sample Date 
Measurement Date 
Elapsed Live T~e 
Elapsed Real Time 

Parameter 

12/0S/98 7:41:46 AM 
C:\GENIE2K\CAMFILES\LCS1.QAF 
FCO 
80251608 . . 1.00 

: U/01/90 
12/05/98 

Mean 

600 
605 

Each 
12:00:00 

7:31:29 
seconds 
seconds 

lS Error 

PM 
AM 

New Value < LU : SD : UD : BS > _ .. _____________ 
------------- ···-·----·-- ----------- -------------~------· 

AM-241 ACTIVITY 8.S73E-002 2.402E-003 

CS-137 Activity 6. 833E- 002 9.978E•004 

C0-60 Activity 7.S88S-002 2.706E·003 

Flags Key: LU • Boundary Test 
SD - Sample Driven N-Sigma Test 
UD • User Driven N-Sigma Test 
BS - Measurement Bias Test 

8.172E·002 c > 

6.863£-002 < > 

7.B37E-002 < : > 

(Ab • Above , Be.• Below) 
(In • Investigate, Ac • Action) 
(In • Investigate, Ac • Action) 
(In • Investigate, Ac c Action) 

Niewed by: -·-9--,.;...· __ r_'l.....,/~"?...,/_;'f_J-______ _ 



SF 2001-COC (10 II) 

........... , .. ,, .. ..,. lnlernallab 
Balch No. 

ANAL VSIS REQUEST AND CHAIN OF CUSTODY 
SARNVR No Pross F I ffJI lnslrucDons lor tlch fteld 

,/ 
Page 1 of' 

601214 ARICOC-1 ._ _____ _ 
Oept. No /Mall Slop: 8133/MS11.C7 Dele SompiH llhlpped;~-----'...aUSE CMtrect No: 
ProjecVT .. k MonageJ: John Copland/ U:.• , Can1MIWa'jblll No.:. ________ _ 

Project Name: Site 228A VCM ~h lob Conlacl: 

Recotd Cenrer Codo:€~~;bltt Lob Oe111nallon: AM!B 
logbook Rei. No.: SMO Conlaci/Phone: ~·j ...... ,....,. • 
StrW:e OrdeJ No.: CF_0890 Send Report lo SMO: S'~ a, l t> .. ,,...., 

Cau No: 7225.?203 
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• Sandia Nacional Laboracories ~ 
• Radiacion Proceccion Sample Diagnoscics Program [B06 Laborato~J ~ 
T ~2/06/98 ·4:04:17 PM T 
******~****Y*****T*Y*****'*************+********•*****W*+•*'~~~Y~WY+tYtWt 

* LL T *Analyzed by: /2- /, ?t Reviewed by: Jc;..l) ~ • ***********•**~*** * *******************•**~•**1 •• ~ ••••••••••• 
:Ustomer ***~*s : J.COPLAND/R.RIVERA (6133/SMO) 
:uscomer Sample ID 043738·004 
Lab Sample ID 8025380~ 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/T~e 
Detector Name 

MARINELLI 
974.000 

12/02/98 
12/05/98 
LAE01 

SOLID SAMPLE 
gram 
9:50:00 AM 
8:21:48 AM 

Elapsed Live/Real Time : 6ooo I 6003 seconds 

Comments: 
***.*****•*•************************************************************* 

Nuclide Activity 
Name (pCi/gram ) 

------- ··a:;;E::aai/ U-238 
RA-226 1.65E+000 ,/' 
PB-214 7.49E~001 

BI·214 6.90E·001 
PB-210 Not Detected 

TH-232 8.86E·001~ 
RA-228 B.S1E·001 
AC-228 7.79E·OO~ 
TH-228 8.81E·001 
RA-224 1.0~E+000 
PB-212 8 .l9E-001 
BI-212 S.llE-001 

2-sigma 
Error 

----------
3.50E·001 
8.00E·001 
1.50E-001 
1.54E·001 
---------
4.44E-001 
2.77E·001 
7.07E-001 
6.58E·001 
3.5SE-001 
l.54E-001 
5.06E-001 

MDA 
(pCi/gram ) 

4.52E-001 
5.03E-001 
4.59E-002 
3.84E-002 
7.11E+OOO 

l.22E-OO~ 
l.43E·001 
8.84E·002 
4.01E·001 
7.1U-002 
3.62E·002 
2.74E·001 

TL-208 7.06E·001 3.20E-001 

U-235 Not Detected/ ---------
TH-231 :.::=:888 :.zG::t99G 
PA·231 Not Detected ---------
TH-227 Not Detected ---------

---~:-e,:.,..~3---.;......;;.e.;~~----;; ;i~~;;; .,,~ J.T~-- ;,;,· r 
1.20E+OOO I~ 
2.54E·001 

RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

---------
---------
-----------------· 
---------
---------
-------------- -------------

1.28E·00l 
3.33E·001 
7.44E-001 
l.3EiE+OOl 

l.SOE-001 
3.34E+002 
2.29E-00l 
5.24E-002 
l.SSE-001 

Note: Ra-2.26 and U-235 gamma oeaks 
interfere. Eit!'!er isotope 
m~'! iii! CJver-.:stimated. 



[Summary 

Nuclide 
Name 

AG-lOSm 
AG-l10m 
BA-133 
BE-7 
CD-109 
CD-115 

. CE-139 
CE-l41 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR- 85 
TA-182 
':'A-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Report] - Sample 

Activity 
(pCi/g"ram 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected· 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.6SE-oo2v 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.80E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

ID: : 80253801 

2-sigma 
Error 

3.26E-002 

2. 72E+000 

MDA 
(pCi/g"ram 

3.34E-002 
2.94E-002 
4.66E-002 
2 .lBE-001 
7.77E-001 

·l.49E-001 
2.33E-002 
4.29E-002 
l. SOE-001 
3.09E-002 
2.35E-002 
3.16E·002 
3.56E-002 
2.17E-001 
2.8BE-002 
2.01E-0042 __ _ 
7.01E-002 
l.63E-001 
l. 07E-001 
7.47E-002 
6.20E-002 
2.81E-002 
3.3lE-002 
2.42E-002 
2.60E-00l 
4.04E-002 
3.27E-002 
4.51E-001 
4.29E-002 
8.37E-001 
l.59E-001 
2.22E-001 
1.88E-001 
2.53E-002 
2.57E-00l 
7.44E-002 
2.66E-002 
7.36£-002 
3.39E-002 
3.36E-002 
l.53E-001 
2.29E-001 
7.99E+001 
l.63E-001 
1.92E-001 
2.53E-002 
l. 03E-001 
5.34E-002 



* Sandia National Laboratories ~ 
* Radiation Protection Sample Diagnostics Program [806 Laboraco~J ~ 
* 12/06/98 4:15:22 PM ~ 
**********************************************************************9** 
* I . 
* Analyzed by: c;r-; 'l.. ~ If t Reviewed by: ~ ~ 1- I tjl? * 
******************-~*******'********************~J~~~ •• ~********** 
Customer J.COPLAND/R.RIVERA (6133/SMO) 
Customer Sample ID 043743-004 
Lab Sample ID 80253802 

·Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 

.. MARINELLI 
912.000 

12/02/98 
12/05/98 
LAB01 

SOLID SAMPLE 
gram 

l.O:l.O:OO AM 
10:03:52 AM 

Elapsed Live/Real Time 6ooo I 6003 seconds 

Cotmnents: 
************************************************************************* 

Nuclide 
Name 

U-238 
RA-226 
PE-214 
BI-214 
PB-210 

TH-232 
RA-228 
AC-228 
TH-228 
RA-224 
PE-212 
BI-212 
TL-208 

U-235 
TH-231 
PA-231 
TH-227 
?.A-223 
RN-219 
PB-211 
TL-207 

A.111- 241 
PU-239 
NP-237 
PA-233 
TH-229 

Activity 2-sigma 
lpCi/gram Error 
----------- --------·-

3. 40E+000 v 9. 03E- 001 
2.67E+000~.46E-001 
7.41E-00l.- -I.SOE-001 
6.63E-001 1.46£-001 

Not Detected ---------

7.81E-001 v 4.13E-00l 
8.96E-001.,/ 1.86E-001 
7.82E-00l 1.61E-001 
7.4lE·OOl 2.84E-00l 
1.04E+OOO 3.77E-001 
8.23E-00l 1.57E-001 
8.71E-001 4.73E-001 
7.07E-001 1.66E-001 

l.OBE-001~ 1.69E-001 
Not Detected ---------
Not Detected ---------
Not Detected --------· 
Not Detected ---------
Not Detected --------· 
Not Detected ---------
Not Detected ---------

Not Detected ---------Not Detected ------ - --
Not Detected ------- --
Not Detected ---------Not Detected ...................... 

Note: 

MDA 
(pCi/gram ) 

5.0BE-001 
4.93E-00l. 
4.83E-002 
4.56E-002 
7.77E+OOO 

l..39E-001 
l.. 66E-00l 
9.00£-002 
4.29E-001 
B.6BE-002 
3.B3E·D02 
3.09E-001 
6.16E-002 

l..95E-0Dl 
7.48E+DOO 
1.21E+000 
2.56E-001 
l..44E-00l 
3.40E-001 
7.BOE-001 
1.32E+00l 

1.98E-001 
3.50E+002 
2.48E-00l 
5.33E-002 
1. 72E-001 

Ra-225 and U-235 gamma oeaks 
interfere. Either !sorcoe · 
may be over-estimated. 



[Summary Report] - Sample ID: : 80253802 

Nuclide 
N~e 

Activity 
CpCi/gr~ ) 

2-sigma 
Error 

~A 
(pCi/gr~ 

AG-10Sm Not Detected --------- 3.61E-002 
AG-110m Not Detected --------- 3.50E-002 
BA-133 Not Detected --------- 4.82E-002 _fi ~~g 
BE-7 Not Detected --------- 2.37E-001~ 1~~~~ 
co- 1o9 ------~l~.~9~66E~~~ee~e~--~sr..~2~2~E~e~e~:--------7.o4E-001r• ?' J / 
CD-115 Not Detected --------- 1.63E-001 /Y t r 
CE-139 Not Detected --------- 2.43£-002 
CE-141 Not Detected --------- 4.52E-002 
CE-144 Not Detected --------- l.91E-001 
C0-56 Not Detected --------- 3.28E-002 
C0-57 Not Detected --------- 2.39E-002 
C0-58 Not Detected --------- 3.33E-002 
C0-60 Not Detected --------- 3.79E-002 
CR-51 Not Detected --------- 2.36E-001 
CS-134 Not Detected --------- 2.94E-002 
CS-137 6.17E-002~ 3.78E-002 2.16E-0042 ____ _ 
EU-152 Not Detected --------- 7.20E-002 
EU-154 Not Detected --------- 1.75£-001 
EU-155 Not Detected --------- 1.13E-001 
FE-59 Not Detected --------- 7.47E-002 
GD-153 Not Detected --------- 6.98E-002 
HG-203 Not Detected --------- 2.87E-002 
I-131 Not Detected --------- 3.35E-002 
IR-192 Not Detected --------- 2.60E-002 
K-40 1.83£+001 2.69£+000 2.44E-00l 
MN-52 Not Detected --------- 4.34E-002 
MN-54 Not Detected --------- 3.53E-002 
M0-99 Not Detected --------- 5.08E-001 
NA-22 Not Detected --------- 4.30E-002 
NA-24 Not Detected --------- 9.44E-001 
NB-95 Not Detected --------- 1.64E-001 
ND-147 Not Detected --------- 2.26E-001 
NI-57 Not Detected --------- 2.08E-001 
RU-103 Not Detected --------- 2.65£-002 
RU-106 Not Detected --------- 2.65E-001 
SB-122 Not Detected --------- 7.97E-002 
SB-124 Not Detected --------- 2.67E-002 
SB-125 Not Detected --------- 7.46£-002 
SN-113 Not Detected --------- 3.34E-002 
SR-85 Not Detected --------- 3.40E-002 
TA-182 Not Detected --------- 1.61E-00l 
TA-183 Not Detected --------- 2.54E-001 
TC-99m Not Detected --------- 9.94E+001 
TL-201 Not Detected --------- 1.82E-001 
XE-133 Not Detected --------- 2.19£-001 
Y-88 Not Detected --------- 2.82£-002 
ZN-65 Not Detected --------- 1.05E·001 
ZR-95 Not Detected --------- 5.57£-002 



,.. 
,.. 
,.. 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [806 Laborato~J 

12/06/98 4:28:24 PM 
*******•**********'Y****************•**********************r***•**W*•~*** 

:Analyzedby: ~ ,~J,frt Reviewedby:~ 1 .s,_l-,lq~ : 
******************~******~*'******************~·--~~ -~~···~···· 
CUstomer : J.COPLAND/R.RIVERA {6133/SMO) 
CUstomer Sample ID 043744-004 
Lab Sample ID : 80253803 

'Sample Description 
Sample Quantity 
Sample Date/T~e 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
894.000 

12/02/98 
12/05/98 
LAB01 

6ooo I 

SOLID SAMPLE 
gram 

10:10:00 AM 
11:45:54 AM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram 

------- -----------
0·238 1.51E+OOO....-
RA-226 2.09E+OOO/ 
PB-214 7.51E·001 
BI-214 6.79E-001 
PB·210 Not Detected 

TH·232 7. 76E·001v 
RA-228 8. 64E·001v 
AC·228 7.95E·001 
TH.-228 7.17E·001 
RA-224 1.01E+OOO 
l?B-212 7.93E·001 
BI-212 9.88E·001 
TL-208 7.89E·001 

0·235 ~.57E-0Ql / 
TH-231 Not Detected 
PA·23l Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB·2ll Not Detected 
TL-207 Not Detected 

AM·24l Not Detected 
P0-239 Not Detected 
NP-237 Not Detected 
PA-233 Not: Detected 
TH-229 Not Detected 

2-sigma MDA 
Error (pCi/gram ) 

---------- -----------6.18E-001 4.84E·001 ~.Sl:t o.6/8' 9. 03E-001 5.18E-001 
l.52E-001 4.67E-002 >bk~/. 
l.40E-001 3.99E-002 
--------- 7.68E+000 

4.17E-001 l.37E-001 
3.01E·001 1.58E-001 
2.62E·001 8.48E·002 
3.70E·001 4.36E·001 
3.47E-001 8.94E-002 
1.51E·001 3.80E-002 
6.02E-00l 3.03E·001 
S.OOE-001 6.24£-002 

l 66E~ l.93E-001 --------- 7.08E+000 
--------- 1.25E+OCO --------- 2.56E·001 --------- l.40E·001 --------- 3.52E·001 
--------- 8.01E-001 --------- 1.41E+001 

--------- l.92E-001 --------- 3.50E+002 --------- 2.4lE-001 --------- 5.49E-002 --------- l.66E·001 

Note: Ra-2Z3 ::nd U-235 g:1mma peaks 
intertere. Eitner isotope 
may be over-estimated. 



[Summary Repor~l - Sample ID: : 80253803 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 

' CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TC·99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Ac~ivi~y 
(pCi/gram 

No~ De~ec~ed 
No~ De~ec~ed 
No~ De~ec~ed 
No~ De~ec~ed 
No~ De~ec~ed 
No~ De~ec~ed 
No~ De~ec~ed 
No~ De~ec~ed 
No~ De~ec~ed 
No~ De~ec~ed 
No~ De~ec~ed 
Not Detec~ed 
Not Detec~ed 
Not De~ected 
Not Detected 

8.11E-002 
Not Detec~ed 
Not De~ec~ed 
Not De~ec~ed 
Not Detec~ed 
Not De~ec~ed 
Not Detec~ed 
Not Detec~ed 
Not Detec~ed 

1. 85E+001 
Not De~ected 
Not Detec~ed 
Not Detected 
Not Detected 
Not De~ec~ed 
Not Detected 
Not Detec~ed 
Not Detec~ed 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detec~ed 
Not Detected 
Not Detected 

2-sigma 
Error 

3.92E-002 

2.78E+OOO 

MDA 
CpCi/gram 

3.75E-002 
3.83E-002 
4.88E-002 
2.34E-001 
7.98E-001 
1.6SE-001 
2.41E-002 
4.41E-002 
1.91E-001 
3.10E-002 
2.37E-002 
3.31E-002 
3.96E-002 
2.34E-001 
2.86E-002 
2.33E-00~2 __ 
7.11E-002 
1.80E-001 
1.10E-001 
7.88E-002 
6.74E-002 
3.01E-002 
3.23E-002 
2.56E-002 
2.43E-001 
4.69E-002 
3.41E-002 
5.04E-001 
4.30E-002 
1.06E+000 
1.69E-001 
2.26E-001 
2.15E-001 
2.78E-002 
2.88E-001 
8.02E-002 
2.59E-002 
7.31E-002 
3.4SE-002 
3.39E-002 
1.61E-001 
2.49E-001 
1.17E+002 
1. 79E-001 
2.15E-001 
2.80E-002 
l.OSE-001 
5.72E-002 



* 
* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [606 Labora~o~l 

12/06/98 4:41:33 PM 

·sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

. MARINELLI 
850.000 

12/02/98 
12/05/98 
LAB01 

6ooo I 

SOLID SAMPLE 
gram 

10:45:00 AM 
1:27:55 PM 

6003 seconds 

.. .. 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma 
Name (pCi/gram ) Error 

------- ----------- ----------U-238 1. 88E+000 v 5.20E-001 
RA-226 2.14E+000----9.41E-001 
PB-214 7.24E-001 l.45E-001 
BI-214 6.05E-001 l.36E-001 
PB-210 Not Detected ---------
TH-232 7.12E-001y' 3.37E-001 
RA-228 6.96E-001v 2.93E-001 
AC-228 7.l.6E-001 2.13E-001 
TH-228 5.94E-00l 2.06E-001 
RA-224 8.66E-001 3.19E-00l. 
PB-212 7.09E-001 2.03E-001 
B!-212 8.32E-001 4.32E-001 
TL-208 6.66E-00l 1. 70E-001 

U-235 1.36E-00l.,...--- l. 67E-001 
TH-231 Not Detected ---------
PA-231 Not Detected ---------
TH-227 Not Detected ---------
RA-223 Not Detected --... ------
RN-219 Not Detected ---------
PB-211 Not Detected ---------
TL-207 Not Detected ---------
AM-241 Not Detected -----·---PU-239 Not Detected ---------NP-237 Not Detected ---------
PA·233 Not Detected ---------TH-229 Not Detected ---------

MDA 
(pCi/gram ) 

----------- 1. 'i'r ± o. <E>Z. 4.39E-001 
5.05E-00l. 

. 4.67E-002 
4.36E-002 
7.36E+000 

1.37E-001 
1.58E-001 
9.44E-002 
4.41E-00l 
6.48E-002 
3.67E-002 
3.02E-001 
6.70E-002 

l.94E-001 
7.31E+OOO 
l.27E+OOO 
2.53E-001 
1.43E-00l 
3.45E-00l 
7.9l.E-001 
l.39E+OOl 

l.91E-00l 
3.42E+002 
2.36E-00l 
5.37E-002 
l. 65E-00l 

Note: r<.a-226 and IJ-235 gamma pea\<s 
interfere. E;rher isotope 
may be over-:stimated. 



[Summary Report) - Sample ID: : 80253804 

Nuclide 
Name 

AG-lOBm 
AG-llOm 
BA-133 
BE-7 
CD-109 
CD-115 

. CE-139 
CE-141 
CE-l44 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
{pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.08E-001,..,., 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.74E+001 
Not Detected 
Not Detected 
Not Detect.ed 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

4.26E-002 

2.69E+000 

MDA 
{pCi/gram 

3.55E-002 
3.99E-002 
4.95£-002 
2.39E-001 
7.86E-001 
1.65E-00l 
2.34E-002 
4.54E-002 
1. 86E-001 
3.22E-002 
2.40E-002 
3.34E-002 
4.08E-002 
2.35E-00l 
2.91E-002 
2.45E-002 __ _ 
7.10E-002 
l.78E-001 
l.OSE-001 
7.32E-002 
6.71E-002 
2.92E-002 
3.43E-002 
2.70E-002 
2.87E-001 
4.58E-002 
3.61E-002 
4.9l.E-001 
4.26£-002 
1.l.5E+000 
l..70E-001 
2.36E-001 
2.05E-001 
2.64E-002 
2.63E-00l. 
B.lSE-002 
2.69E-002 
7.57E-002 
3.50£-002 
3.54£-002 
l..64E-001 
2.49E-001 
1. 31E+002 
l.BlE-001 
2.18E-00l 
2.59E-002 
1.05E-001 
5.57E-002 



.. .. .. 
Sandia National Laboratories 

Radiation Protection Sample Diagnostics Program (806 Laborato=Yl 
12/05/98 4:50:13 PM 

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

: Analyzed by: :.;fl. I z.. I ( /u Reviewed by: \...._ ~L.A ~~l.,lG"'Y : .................................... .. ........ ~ .............................................. ~ .. T.. • +~ .............. .. 
:Ustomer : J.COPLAND/R.RIVERA (6133/SMO) 
CUstomer Sample ID 043754-004 
Lab Sample ID : 80253805 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Re~l Time 

: 
MARINELLI SOLID SAMPLE 

826.000 gram 
12/02/98 12:55:00 PM 
12/05/98 3:09:58 PM 
LABOl 

6ooo I 6003 seconds 

Comments: 
*****************************************~****************~*******~****** 

Nuclide Activity 2-sigma 
Name (pCi/gram ) Error 

------- -------·--- ----------
U-238 2.53E+OOQV 8.17£-001 
RA-226 2.28E+000~1.26E+000 
PB-214 6.88E-001 4.60£-001 
BI-214 5.91E·001 8.21£-001 
PB-210 Not Detected -·-------
TH-232 8 .1SE-001v 4.52E-00l 
RA-228 8.37E-oo1v 3.63£-001 
AC-228 7.03E-001 2.19E-001 
TH-228 8.61E-001 2.81E-001 
RA-224 9.78£-001 3.94E-001 
PB-212 7.86£-001 2.86£-001 
BI-212 9.59£-001 5.05£-001 
TL-208 7.96E-001 3.38£-001 

U-235 l.02E-001~ l.73E-001 
TH-231 Not Detected ---------PA-231 Not Detected ---------
TH-227 Not Detected ---------
RA-223 Not Detected ---------
RN-219 Not Detected ---------
PB-211 Not Detected ---------
TL-207 Not Detected ---------
AM-241 Not Detected ---------PU-239 Not Detected ------ ... --
NP-237 Not Detected ------~--
PA-233 Not: Detected ---------
TH-229 Not Detected ---------

MDA 
(pCi/gram ) 

----------- 2 ' ~ 3 ± c. <is' l '7 4.97E-00l 
5.33E-00l 
5.10E·002 
4.90E·002 
7.72E+OOO 

1.49£-001 
1.73£-001 
9.74£-002 
4.49£-001 
8.85£-002 
3.85£-002 
3.23E-00l 
6.76£-002 

2.01E·001 
7.38E+OOO 
l. 31E+OOO 
2.65£-001 
l.47E-00l 
3.74£-001 
8.32£-001 
1.51£+001 

2.08£-001 
3.46£+002 
2.53E-00l 
5.66E-002 
l. 7lE-00l 

Note: Ra-225 am: U-235 g~mma pe::il\S 
inter1ere. Eitner !sotope 
may be over-estimated. 



[Summary Report] - Sample ID: : 80.253805 

Nuclide 
Name 

AG-lOSm 
AG-l10m 
BA-133 
BE-7 
CD-109 
co-ns 

· CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
co-sa 
C0-60 
CR-51 
CS-134 
CS-137 
EU-15.2 
EU-154 
EU-155 
FE-59 
GD-153 
HG-.203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-1.22 
SB-1.24 
SB-1.25 
SN-113 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-.201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 

S.70E-00.2 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

9.83E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.SOE+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

.2-sigma. 
Error 

9.79E-002 

4.42E-00.2 

.2.76E+OOO 

MDA 
(pCi/gram 

3.67E-002 
4.06E-002 
S.OSE-00.2 
1.SSE-001 
S .4SE-001 
1.7SE-001 
2.49E-002 
4. 72E-002 
1.94E-001 
3.60E-002 
2.SlE-002 
3.3SE-002 
4.3SE-002 
2.2SE-00l 
J.OSE-002 
2. 63E- 002---
7.43E-002. 
1.80E-001 
1.13E-001 
7.97£-00.2 
7.02£-002 
3.00£-002 
3.SOE-002 
2.62E-002 
2.40E-001 
4.95E-002 
3.67E-002 
5.46E-00l 
4.SlE-002 
l.lOE+OOO 
1.72E-001 
2.44E-001 
2.35£-001 
2.80£-00.2 
2.SOE-001 
S.16E-002 
2.83E-002 
7.91E-002 
3.61E-002 
3.51E-002 
1.71E-001 
2.70E-001 
1.30E+002 
1. 91E- 001 
2.22E-00l 
2.94E-002 
1.12E-00l 
S.9.2E-00.2 



• 
t 

Sandia National Laboratories 

.. Radiation Protection Sample Diagnostics Program (806 Labora~ory) 
12/05/98 6:32:14 PM 

Sample Description 
3ample Quantity 
3ample Date/Time 
Acquire Start Date/Time 
!:>etecto:::- Name 
Elapsed Live/Real Time 

MARINELLI 
825.000 

12/02/98 
12/05/98 
LABOl 

6ooo I 

SOLID SAMPLE 
gram 

12:55:00 PM 
4:51:59 PM 

6003 seconds 

.. .. .. 

Comments: 
'*****'**'****************************************************************** 

Nuclide Activity 
Name (pCi/gram ) 

..... ---- ... -----------
U-238 1.65E+000-
RA-226 1.94E+OOOV" 
PB-214 ?.lBE-001 
BI~214 6.33E-001 
PB-210 Not Detected 

TH-232 8.27E·00l"....-
RA-228 6.85E-001,........-
AC-228 7.37E-001 
TH-228 S.SSE-001 
RA-224 1.03E+OOO 
PB-212 8.07E-001 
BI-212 7.47E-001 
TL-208 7.12E-00l 

U-235 l. 71E·001 v 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 

2-sigma. 
Error 

----------6.74E-001 
8.06E-001 
l. 65E-001 
1.47E-001 
~--------

4.55E-001 
2.79E-001 
7.43E-001 
2.94E-001 
3.81E-001 
1.48E-001 
2.57E-00l 
l.93E-001 

l.66E-001 
---------
------------------
.......................... 
---------
........................ 

MDA 
(pCi/gram ) 

4.7lE-001 
5.51E-001 
4.93E·002 
4.5lE-002 
7.67E+OOO 

l.SOE-001 
l.SSE-001 
l. 02E-00l 
4.74E-00l 
9.07E-002 
3.96E-002 
3.56E-001 
7.09E-002 

l.95E-00l 
7.14E+OOO 
l.29E+000 
2.75E-001 
l.45E-001 

TL-207 

AM-241 
PU-239 

:.zc:.aeo ... ""'C- ... ,..,.. 
-·L---ou ... 

Not Detected --------· 
Not Detected 

3 .49E-00l . ~ 
S.lOE-001 _11 ~ 

-----=-~~...e-61-8--.....;.~;.:......;..;.;---- 5 . 3 7E+000 ~r" f.K :./f.Jl..t. I 
l.90E·OOl 'lfz./' ff 
3.49E+002 

NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

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

2.45E·00l 
5.60E-002 
l.72E-00l 

Note: =-~-j'?S and u-235 g::.rm~:: oeaks 
;~te~7~re. !:!:her isotope 
rr.ay be 0ver-~stimatec. 



[Summary Report] - Sample ID: : 80253806 

Nuclide 
Name 

AG-108m 
AG·110m 
BA-133 
BE-7 
CD-109 
CD·llS 

· CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-152 
K·40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
53-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-?5 

Activity 
CpCi/gram ) 

2-sigma. 
Error 

Not Detected ---------
Not Detected --······· 
Not Detected ---------
Not Detected ········· 
Not Detected ---------
Not Detected ········· 
Not Detected ---------
Not Detected ---------
Not Detected ----····· 
Not Detected ---------
Not Detected ········· 
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ../' ---------

1.08E·001V 6.79£·002 
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected -········ 
Not Detected -········ 

l.85E+001 2.85E+000 
Not Detected ---------
Not Detected ---·-···· 
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected --······-
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ·--------
Not Detected ---------
Not Detected ---------
Not Detected ---·-···· 
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------

MDA 
CpCi/gram 

3.79£-002 
4.UE-002 
5.02E-002 
2.51E-001 
S.OSE-001 
1.79E·001 
2.42E·002 
4.54E·002 
l.95E·001 
3.36E-002 
2.55E-002 
3.24E·002 
3.92E-002 
2.33E-001 
3.09E-002 
2.23E-002 __ _ 
7.62E-002 
1.79E·001 
1.13E-001 
8.47E·002 
6.84E·002 
3.05E·002 
3.54E·002 
2.67E-002 
2.73E·001 
4.75E·002 
3.67£-002 
5.14E-001 
4.62E·002 
1.38E+000 
1.85E·001 
2.41E·001 
2.43E-001 
2.84£·002 
2.79£-001 
8.83E·002 
2.75E·002 
8.01E·002 
3.65E·002 
3.74E-002 
l. 7lE·001 
2.49E-001 
1.59£+002 
l. SSE-001 
2.18E-001 
3.04£-002 
l.l4E-001 
5.91£·002 



• Sandia National Laboratories • 
• Radiation Protection Sample Diagnostics Program [806 Labora~ory] • 
• 12/05/98 .8:14:15 PM • 
*********************************************************************•••• 

: Analyzed by: 9:; /"Z- /" 1-r r Reviewed by: ~ ~~h Ia ~ : 
******************** ******'*J******************~****~*'~********* 
:Ustomer : J.COPLAND/R.RIVERA (6133/SMO} 
:Ustomer Samole ID : 043760-004 
Lab Sample Ib 80253807 612- /9( 
~ample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 

MARINELLI 
838.000 

12/02/98 
12/05/98 
LABOl. 

SOLID SAMPLE 
gram 
1:30:00 PM 
6:34:00 PM 

Elapsed Live/Real Time 6ooo I 6003 seconds 

Comments: 
**********************************************************************•** 

Nuclide 
Name 

U-238 
RA-226 
PB-214 
BI-214 
PB-210 

TH-232 
RA-228 
AC·228 

-TR-228 
RA-224 
PB-212 
BI-212 
TL-208 

Activity 
CpCi/gram 
-----------

1. 73E+000........-__.... 
1. 65E+OOOV" 
6. 72E·001 
6.22E-001 

Not Detected 

6.67E-001V 
/ 

7 .20E·00l v-
8.29E·00l 
7.02E·001 
9.37E-00l 
7.76E-00l 
8.18E·001 
6.57E-00l 

2-sigma 
Error 

5.29E-00l 
9.96E-001 
l.40E-00l. 
l.36E-001 

3.74E-001 
3.23E-001 
1. 26E+OOO 
2. 72E-001 
3.72E-001 
5.82E-001 
4.97E-001 
2.89E-001 

U-235 Not Detected~---------
TH-231 Not Detected ---------
PA-231 Not Detected ---------
TH-227 Not Detected ---------
RA-223 Not Detected ---------
RN-219 Not Detected ---------
PB-211 Not Detected ---------
TL-207 Not Detected ---------

MCA 
(pCi/gram ) 

4.75E-00l 
S.SOE-001 
4.79E-002 
4.38E-002 
7.66E+000 

1.51E-001 
1. 75E-001 
8.92E-002 
4.40E·001 
7.45E-002 
3.71E-002 
3.17E-001 
6.51E-002 

1.92E-001 
7.25E+OOO 
l.30E+OOO 
2.63E-001 
1.41E-001 
3.6£E-001 
8.06E-001 
1.43E+001 

AM-241 Not Detected --------- 1.97E-001 ~7 r7 -../) 
PU-239 Not Detected --------- 3.53E+002 .r~ GA.-~ 
NP-237------------~=~-~o~==~e~e~l~----~:~.~=~:~-~e~e~:-------------2.03E·001~~ ~ ?. 
PA-233 Not Detected --------- 5.62E-002 · /t:/'il 
TH-229 Not Detected --------- 1.66E-001 /~ 

Ncie: Ra-22~ amll..l-1!5 gamr.;a peaks 
intertere. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : 80253807 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 

· CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR·192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

2-sigma 
Error 

Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected~---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------

1.91E+001 2.91E+OOO 
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------

MDA 
(pCi/gram 

3.70E-002 
3.75E-002 
5.02E-002 
2.43E-001 
8.23E-001 
1.73E-001 
2.46E-002 
4.48E-002 
l.BBE-001 
3.56E-002 
2.41E-002 
3.43E-002 
4.09E-002 
2.46E-001 
3.04E-002 
2. 31E-002~------
7.07E-002 
1. 78E-001 
1.15E-001 
7.89E-002 
6.79E-002 
3.02E-002 
3.57E-002 
2.65E-002 
2.63E-001 
4.92E-002 
3.56E-002 
5.50E-001 
4.61E-002 
l.35E+000 
1. 76E-001 
2.29E-001 
2.39E-001 
2.93E-002 
2.80E-001 
8.43E-002 
2.86E-002 
7.60E-002 
3.71E-002 
3.58E-002 
1. 65E-001 
2.61E-001 
1.79E+002 
1. 82E- 001 
2.29E-001 
2.77E-002 
l. 09E-001 
5.92E-002 
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120398/1 035 

l--:::-7=-oc::-~~-l-c::-==-:--=-:-:o-:-::~:-:-:--=-----t- 12039811130 ----------------l---1--------+---f 

~-~=-=:-=-~~+:-:-:-~~:-:-:=-c:-:-o--::=--- I- 1203981130 - - - - -- -- -- - - 1-+---1---11--------+---t 
~-~~,._-=---f-=-,.,..,~~~=-=~----1-a.:;.__+-=--f-t-1-2o_3.,.9-=-a,'"'14-=-,=-=s-t---- ,_ --ll--t~--1-t--i-JI--1--+--------t--1 

1-"77=:::=---:-=-~-t-::=-==-=:-:-::=:-=:--:::----P"'--+-I-I-:==~=-=--I--I- - - -1---l--li--------t---------1-----l 
0 120398/1455 

1-"77=~-=-=-~-1-::-:-:-=-:-7.:":~~=-==-~---·1--'0~-1-- -- 12oiiiii455 - - - - - -- -- -- -- - ----- --------t-~-1 
o '-v 120398/1540 -,v- -v-~-~-:-- '~--:- -w 1\7 , ,. 

1----------~-------------~~-4 ---1-~--t---~----------~--~ 

RMMA 0Yes 0No Ref. No. ~ /21_ Sample Tracking SMOUSE Spec~cllonsiQC Requirements 

Sample Disposal ~Return to Client ~isposal by lab ~~:=~~~~~~d (mmtddlyy) --- =~~ data•;.~: ..-..1/;~No 
Abnormal 
Conditione on 
Receipt LA11 USE 

~~T~u;rn;a~ro~u~n~d~~T~Im~e~~ [)<J~~IN~o~rm~a~I~[=]~IR~u~sih=~R~eq~lu~i~re~d~R~e~!P~!o~rt~D~a;;l~e=~~~~~;~~~~:=~I~Q~C~i~ni~ls~. ~~~~~~~;=: 1 I.:!> <.."c_ tq ~~~~ 14<>11'\.J. 
Name I~Y;;."•;:.:I=ur:::•~,~~------I-::Cin:::...il _ ~~'!'!'""~'O!l!!~~~n/Phone "'~ Coo 101.1:.1, 

Sample Chris Calechls I PrJ .k-14;:;!'1. 1 It L MOMI61311881-3196 
Team 
Members 
I. Relinquished b~ l'_ll· 1'-.~< lii:j!_• 
I Received b~ A'.' 1 ~ ""/,. ,., , 
2 Relinquished bl""' '-"' ' 

2 Received by 

Please list as seoarafe report 

Org bl ~~ Dale l!l.''). ,_, ./J~·~lr/•4=t1-',-ci-m __ •..!l-l'll!.l.::5;.--_ ~ Rel•nqui•hed by O•g llalo 

Oru 1'i1B(,1o\Oale 12 /y/iti '"""I'll~,- ~ Hece;vedby O•g llalo 

Org ' 'Dale 1 I lime 5 Rehn•t•lished by 01g llale 

Org Oi118 l1me 5 f:iec.cl\led by 01g IJale 

3 Relinqufshod by Org Oai,------l'u-uq ____ OfiQi;n(tulshud U1 Oru llillle 

1-=J~R~e-u-i~ve-d~b~~~-----------------~O~r=u------~o~.~,.~-----,,c .. ~ .. ~.------- -fi~~,~~.~w:~.~ .. ~•d'~by-~--------------o~.~g---------~u~ •• ~.---------

Original To Accompany Samples, 
Laboralory Copy (While) 

1"1 Copy To Accompany S11rnples, 
Return to SMO (llluc) 

2"" Copy SMO Suspense Copy 
(Yellow) 

3'° Copy field Cnpy (Pin~) 



. - . . .. -·-.. -·-c---:----..,-------------------------------------., 
.~I ;a;1l~§~r,tdia National laboratories . . Sample Analysis Request Form 
-~ l &llll~fiadlatlon Protection Sample Diagnostics Page _L_of L 
~-·· f~'~'re~{;j,:,;lteted bv Customer . Sl1aded areas are for RPSD use onlv 

Customer Sample Dateffime Sample Requested Analysis , . RPS[) ;; ··• Screen. . .sample. , Re.mt:~rks 1 Aliquci(Amounl 

1_o~:~;~;~
10

~;~~:~·~~-~-~~Y~:L1_1.,~!~o~Q~e~:=e~:~~:~c~~-:~~~ty~-~~~~~~q~St~~~~~~~~=·~~s~A~LuB~.~;~:~~:~~~~;~:~i~~;~,~~j~~~~~;~i~ 
<:.1~ ~X::L ~ ,,, ,, 1 /,lus-.jtx~ _ 

04 Yl~'t ociJ l.lo~J f.J~ ... >:H!:W: :=;:-y•,•i.l2> · 
o(tY\'1'\- oo•1 \ t<!JSJu ?A ·' ·•.: 1 ____ • 1~----~··7'/i':iH~::i\i,.,.:·:~··~•-:, 
0 '1 ~ q 5? ~ O<l '1 lc•O;/ /t 'lj:) .. . .• ' " .,. 

Relinquished by t10. • l!t.f.l-. Date I J./CJ' I fell:> 
Relinquished by Dale 
Relinquished by Date 
Relinquished by Date 

Heceivetl I.Jy 
Received by 

Received by 
Received by 

DateLZ h/18 
Date __ !._/ __ 

Date_~---
Dale ___ _ 

I!I'SIJ 11601-Ul: 



Sandia Na~ional Laboratories 
Radiation Protection S~ple Dia;nosti~s Program [806 Labora~cry] 

12-05-98 9:45:42 AM' 

Sample Description 
Samole Quantity 
Samele Date/Time 
Accruire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

MARINELLI 
677.000 

12-03-98 
12- OS -98 
LA302 

6ooo I 

SOLID SA..M..PLE 
sram 

10:00:00 AM 
8:02:53 AM 

6002 seconds 

**~********T•Y******•~*****T*~******•*Y***•****•t~~Y,YYYYtYY~****TrT~~··~ 

Nuclide Activity 2-sigma. MDA 
Name (pCi/gram E=ror (pCi/gram \)- -z....'$&" 

------- ----------- ---------- ----------- zs-<1tc.~11 U-238 2.84E+OO,..... 8.11£-01 6.64E-01 
RA-226 Not. Decec:ted,...... -------·- 5.53E-01 . > bl<s 
P3-214 7.37E-01 1.38E-01 4.52E-02 
EI-214 6.73E-01 1.25E-01 4.22E-02 
PE-210 Not Decec~ed ·-------- 3.55E+01 

'rn-232 6. 89E-01..- 3.52£-01 1.47E-01 
?..A-228 9.03E-01V 1. 78E- 01 l.SSE-01 
AC-228 7.90E-01 2.76E-Ol 8.39E-02 
TH-228 6.25E-Ol 2.28E-01 4.92E-01 
RA-224 7.36E-Ol 2.65E-01 6.89E-02 
?3-2::..2 7.40E-01 5.23E-C:. 4.36E-02 
3!-2:!.2 S.SOE-01 6.25E-Ol 3 .41.E:-Ol 
TL-208 6.74E-Ol 1.42E-Ol 6.65E-02 

u-235 6.38£-02 ....... 6.95E-02 l.27E-01 
::~-231 Net Detected --------- 2.37E+OO 
PA- 231 No~ De~ec:ted --------- 4.09E+00 
T!:· 227 No~ Detected --------- 3.55E·01 
?.A- 223 Not Detected --------- 2.41£-01 
P-"'- 219 Noc Detected --------- 3. 93E·Ol 
?3-211 Not Detected --------- 8.72E-01 
TL-207 Not Detected ........................ 1.41E+01 

A..l\1·241 No:: Detected ........................ S.lSE-01 
?U-239 Not Detected --------- 4.54E+02 
N?-237 Not Detected --------- 4.23E·Ol 
?A-2.33 Not. Detected --------- 6.0SE-02 
:'E-229 Not. Detecced --------- 2.74E-01 

1.3 



[S~~=Y Repo=tl - Sample ID: : 80253901 

Nuclide 
Name 

AG-108m 
AG-llDm 
:SA-133 
EE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-14-4 
C0-56 
C0-57 
co-sa 
C0-60 
CR-51 
cs -134 
CS-137 
EU-152 
E:U-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
!R-192 
K-40 
KR-S5 
MN-52 
MN-54 
MO- cc 
NA-22 
NA-24 
:Z..."3- 9 5 
ND-147 
N!-57 
N0:-239 
R.U-:.C3 
RU-l06 
s::-122 
53-124 
.53-1:2..5 
SN-113 
TA-lS2 
TA-lS3 

T~-20=.. 
XE-l.!3 
Y-ES 
ZN-65 

Activity 
(pCi/gram ) 

2-sig:na 
Error 

Nee Detected ---------
Not Detected ---------
Nee Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detec~ed ---------

L65E-Ql/ 4.14E-02 
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Deeected ---------
Not Detected ---------
Not Deteceed ---------
Nee Detected ---------
Not Detected ---------

1.95E+01 3.79E+OO 
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Nee Detected ---------
Nee Deeected ---------
Not Deeected ---------
Not Detected ---------
Not Detected ---------
Nee Detected ------·--
Noe Detected ---------
Not Detected ---------
Not Detected ------·--
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------

MDA 
(pCi/g=am 

4.07E·02 
4.69E-02 
7.03E-02 
2. 74E- 01 
l.40E+OO 
l.23E·01 
3.02E-02 
S.79E-02 
2.51E-01 
3.60E-02 
3.14E-02 
3.47E-02 
3.60E-02 
2.44E-01 
4.88E-02 
2.37E-04 
9.43E-02 
1. 87E-01 
1. 57E· 01 
7.72E-02 
1.17E·01 
3.34E-02 
3.60E-02 
2. 81E· 02 
5.91E·01 
B.SOE+OO 
3.56E·02 
3. 65E- 02 
4 .llE-01 
4.33E·02 
2.88E-01 
2.38E·Ol 
2.32E-01 
6.94E-02 
l.41E·Ol 
3.07E-02 
2.99E-Ol 
6.6BE-02 
3.01E-02 
B.SBE-02 
3.8SE-02 
1.56E-01 
5.77E-01 
6.81E+OO 
2.97E-01 
2.8SE·01 
2.70E·02 
1. OBE-01 
5.93E·02 



* 
* 

Sandia National Laboratories 

* 
Radiation Protection Sample Diagnostics Program [806 Labcra===yl 

12-06-98 2:57:0~ PM' 

Samole Description 
sa.mPle Quantity 
SamPle Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARDl'ELLI 
742.000 

12-03-98 
12-05-98 
:.:.A302 

6ooo I 

SOLID SAMPLE 
gram 

10:00:00 AM 
9:47:57 AM 

6003 seconds 

.. .. .. 

Comments: 
***•*****••••••******•~•;***********•***********~**********~*****~***~**~ 

Nuclide 
Name 

U-238 
RA-226 
PB- 214 
BI-214 
PB-210 

TH-232 
RA-228 
AC-228 
TH-228 
RA-224 
PE-212 
E!-212 
TL-208 

U-235 
T:"!-231 
PA-231 
T:-i· 227 
P..A-223 
RN-219 
:?E-211 
TL-207 

AM-241 
PU-239 
N?-237 
:?A-233 
T:-i-229 

Activity , 
(pCi/gram ) 

1. 71E+00 v 
l. 65E+OOv"' 
6.47£-01 
6. 7lE- 01 

Not Detected 

7. 47E-01V 
7. 76E-Ol/ 
7.73E-01 
7.79E-Ol 
6.S7E-0~ 
7.17E-Ol 
5.03:::-01 
6.64E-01 

2-sigma. 
Error 

5.45E-01 
6.~~E-01 
1.28E-01 
2.79E-01 

3.76E-01 
2.59E-01 
1.92E-01 
2. 64E- 01 
2.48£-01 
1. 37E- 01 
4.10E-Ol 
1.33£-01 

2.30E-Q1 
Not Detected 
Not Detected 
Not. Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

/ 2 OOE-01 

Net Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

Note: 

MDA 
(pCi/gram 

6.1SE-01 
5.29£-01 
4.64E-02 
4.41E-02 
3.4SE+Ol 

l.36E·O~ 
1.44£-01 
8.56E-02 
4. 72£-01 
7.32£-02 
3.82E-02 
2.6SE-01 
6.22£-02 

2.34E-01 
2.22£+00 
3.89E+OO 
3.33E·O~ 
2.17£-01 
3. 63E-01 
8.34£-01 
1.27E+Ol 

4.60E-01 
4.3SE+02 
3.00£-01 
5.46E-02 
2.48E-01 

Ra-2.25 and u-2.35 gamma peaks 
interler!!. i:itner is:Jto;Je 
rr.ay be over-;s~1matec. 



[Summary Report] - Sample ID: : 80253902 

Nuclide 
Name 

Activity 
(pCi/gram 

2-sigma. 
Error 

MDA 
(pCi/gram 

AG-108m Not Detected --------- 3.71£-02 
AG-110m Not Detected --------- 4.5SE-02 
BA-133 Not Detected --------- 6.44E-02 
EE-7 Not Detected --------- 2.5SE-01 fl~~ 
CD-109~· ------~:~.~:~;~:~·~9~9----~1~.~9~G~:~:~:---------1.02E+00~~· ~ 

~=i~~ ~~~ g;~;~~;~ ::::::::: t~~~:g /Y;~'/f' 
CE-141 Not Detected --------- S.39E-02 ~ 

1 

CE-144 Not Detected --------- 2.43E-Ol 
C0-56 Not Detected --------- 3.20E-02 
C0-57 Not Detected --------- 2.89E-02 
co-sa Not Detected --------- 3.0SE-02 
C0-60 Not Detected --------- 3.07E-02 
CR-51 Not Detected --------- 2.3lE-Ol 
CS-134 Not Detec;ed --------- 4.55E-02 
CS-137 1.69£·01 4.38E-02 2.23E-02 
EU-152 Not Detectedr-----~-~-~-~-~-~-~-~-- 8.68E-02 
EU-154 Not Detected --------- l.70E-Ol 
EU-155 Not Detected --------- l.47E-Ol 
FE-59 Not Detected --------- 6.88E-02 
GD-153 Not Detected --------- l.OSE-01 
HG-203 Not Detected --------- 3.15E-02 
I·131 Not Detected --------- 3.20E-02 
IR-192 Not Detected --------- 2.60E-02 
K-40 1.79E+Ol 2.65E+00 5.35E-01 
KR-85 Not Detected --------- 7.66E+OO 
MN-52 Not Detected --------- 3.75E-02 
MN-54 Not Detected --------- 3.35E-02 
M0-99 Not Detected --------- 3.81E-01 
NA-22 Not Detected --------- 4.10E-02 
NA-24 Not Detected --------- 2.88E-Ol 
~=-:s Not Detected --------- 2.26E-01 
ND-147 Not Detected --------- 2.15£-01 
NI-57 Not Detected --------- S.OSE-02 
N?-239 Not Detected --------- 1.32E-Ol 
RU-103 Not Detected --------- 2.97E-02 
RU-106 Not Detected --------- 2.68E-01 
SB-122 Not Detected --------- 6.06E-02 
SB-124 Not Detected --------- 2.79E-02 
SB-125 Not Detected --------- 8.16£-02 
SN-113 Not Detected --------- 3.64E-02 
TA-132 Not Detected --------- 1.45E-Ol 
~A-133 Not Detected --------- 5.17E-Ol 
TC-99m Not Detected --------- 7.71£+00 
TL-201 Not Detected --------- 2.71E-Ol 
XE-133 Not Detected --------- 2.62E-Ol 
Y-53 Not Detected --------- 2.40E-02 
Z~·65 Not Detected --------- 9.83E-02 
ZR-?5 Not Detected --------- 5.4BE-02 



.. .. .. 
Sandia National Laboratories 

Radiation Protection Sample Diagnostics Program (806 Labora~c=y] 
~2-0S-98 1:15:41 PM· 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
847.000 

12-03-98 
12-05-98 
LAB02 

6ooo I 

SOLID SAMPLE 
gram 

10:35:00 A."1 
11:32:53 AM 

6003 seconds 

.. .. .. 

Comments: 
*****r********+*****••*******************~**********~***********T*****•~~ 

Nuclide Activity 2-sigma. MDA 
Name (pCi/gram Error (pCi/gram 

-------- ----------- ---------- -----------
U-238 9. 79E- 01v' 5.04£-01 5. 82£-01 

b~~ RA-226 l.92E+OOV 1.07£+00 5.43£-01 
PE-:214 7.60£-01 1.11£+00 4.2:2£-02 
BI-214 6.87£-01 1.34E-Ol 3.84£-02 
PE-210 Not Detected --------- 3.27£+01 

TH-232 9.l1E-01~ 5.99£-0~ 1.37£-01 
RA-228 9.32E-01 2.49£-01 1. 33£-01 
AC-228 B.88E-01 2.01£-01 7.50£-02 
TH-228 7.50E-01 2.33£-0l 4.48£-01 
RA-224 9.23E-01 2.48£-0l 5.88£-02 
PE-212 9.0lE-01 1.37E-Ol 3.67£-02 
3!-212 1.03E+OO 3.22£-0l 2.55E-01 
TL-208 7.85E-01 1. 67E- 01 5.13E-02 

U-:235 Not Detected/ --------- 2.25£-01 
T:-i-231 Not Detected --------- 2.21£+00 
PA-231 Not Detected ----·---- 3.66£+00 
T:-i-227 Not Detected --------- 3.40£-01 
RA-223 Not Detected --------- 2.11£-01 
RN-219 Not Detected --------- 3.SSE-01 
?3-211 Not Detected ......................... S.OOE-01 
TL-207 Not Detected ·-------- 1.2!:£+01 

A."1- :2 41 Not Detec-ced --------- 4.51E-01 _lj;~ PU-:239 Not Detected --------- 4.27£+02 
NP-:237 - ~-- ~- . -·- ~- :2.6:2£-01 ~'" ' ~ .. ;.Ja -
PA-233 Not Detected --------- 5.62£·02 
TE-229 Not Detec-ced --------- 2.40£-01 

Note: I ,_...,- ... """'"~"-":& -.-~·K· Ra-225 2nd L-.:.:.:::: g..: ....... ;...::- 01 

interter~. :·:m:r isot:::e 
may be over-:stirr:c.ted. 



(Summa=r Report] · S~le !D: : 80253903 

Nuclide 
Name 

AG·108m 
AG·llOm 
SA-133 
EE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
co-sa 
C0-60 
CR-Sl 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
:iG-203 
I-131 
!R-192 
X-40 
X.~- 85 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NE-95 
ND-147 
N!-57 
N?-239 
RU-103 
RU·106 
53-122 
SE-124 
SE-125 
SN-H3 
TA-182 
TA-183 
'TC-39m 
TL-201 
>2-133 
Y· 88 
ZN-f:S 
ZR-?5 

Activity 
(pCi/gra.m ) 

Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 

Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 

Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not: 
Not: 
Not 
Not 
Not 
Not 

Decected 
Detec~ed 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected / 
l.43E-Ol v 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
l.75E+Ol 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detec~ed 

2-sigma 
Error 

3.97E-02 

2.59E+OO 

MI:lA 
(pCi/gra.'I! 

3.82E-02 
4.07E-02 
6.45E-02 
2.49E-Ol 
8.91E-Ol 
l.:ZOE-01 
2.84E-02 
5.26E-02 
2.39E-Ol 
3.19E-02 
2.90E-02 
2.96E-02 
3.24E-02 
2.22E-Ol 
4.27E-02 
2.l7E-02 
8.72E-02 
l.74E-01 
l. 44E- 01 
6.62E·02 
l. OOE- Ol 
3. OOE- 02 
3.22E-02 
2.5BE-02 
4. 7lE-Ol 
7.76E+OO 
3.32E-02 
3.26E-02 
3.6SE-01 
3.BlE-02 
2.79E-Ol 
2.33E-01 
2.0SE-01 
6.17E-02 
l.29E-Ol 
2.73E-02 
2.53E-Ol 
5.99£-02 
2.60£-02 
7.59£-02 
3.40E-02 
l.42E-Ol 
5.07E-Ol 
S.73E+OO 
2.75E·01 
2.57E-Ol 
2.40E-02 
9.48£-02 
5.40E-02 



-

* 
* 
* 

Sandia Nacional Laboratories 
Radiation Protection Sample Diagnostics Program [::: ~abc=a:c=y) 

12-05-98 3:00:~3 PM 
.. .. 

······TTTT9T*Y*TTTT*TYTTTTTTT*TTtWYT***TTTTYtTWTTTTTT~YY~Y~~YTYW~TTTWtTYW 

: Analyzed by: ~12-L( Jfl Reviewed by:~·- 1- Ia : 
*******************~**~*** *'******************~~rT .. ~;~~ .................. .. 
Customer : J.COPLAND/R.RIVERA (6133/SMOJ 
customer Samole ID 043949-004 
Lab Sample ID 80253904 bJ ...-2// 
Samole Description 
sa.mOle Quantity 
Samole Date/Time 
Accruire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

MARINELLI 
687.000 

12-03-98 
12-05-98 
LAB02 

6ooo I 

SOLID SAMPLE 
gram 

11:30:00 AM 
1:17:54 PM 

6003 seconds 

TTTTTrTTTTTT***TTTTTY~TTTTTTTY*TTTTT*******TTTTT7TTTTTYTTTTTTTTTTTTt~TTT* 

Nuclide Activity 
Name (pCi/gram 
------- -----------
IJ-238 5. 41E· 01::::-
RA-226 l.52E+00 
P3-214 7.22E-01 
3!-214 6.56E-01 
?3-210 Not Detected 

'!'E-232 7.04E·01v 
AA-228 7. 27E- 01"..--
AC-226 7.14£-01 
TH-226 8.26E-01 
RA-224 8.43E-01 
?3- 212 7.82£-01 
3!-212 7.65E-01 
TL-208 7.01E-01 

U-2:!5 Not Detected v 
::-:-231 Not Detected 
i?A-231 Not Detected 
'!:~·227 Not Detected 
AA-223 Not Detected 
?..N-219 Not: Detected 
?3-211 Not: Detected 
TL-207 Not Detected 

AM~2U Not Detected 
:?U-239 Not: Detected 
N?-237 Not Detected 
?A-233 Not Detected 
T:~-229 Not: Detected 

2-sigma MDA 
Error (pCi/gra.'Tl 

---------- -----------
4.9SE-01 5.79E-Ol 
4.69E·01 4.45E-Ol 
1.66£-01 4.76£-02 
1.32£-01 4.54£-02 

--------- 3.SOE+01 

3.71£·01 1.54E-Ol 
2. 61E- 01 1. 51E-Ol 
1.69E-01 9.56E-02 
2.80E-01 S.OOE-01 
2.4BE-Ol 6.87E-02 
6.10E-Ol 4.07E-02 
3.65E-Ol 3.17E-Ol 
1. 54E- 01 6.52E-C2 

--------- 2.36E-01 
--------- 2.29E•OO 
--------- 3.90E+OD 
--------- 3.53£-0::.. 
------·-- 2.27E-O: 
--------- 3.SlE-O:. 
- -- ... ----- 8.62E·O: 
- ... --... ... --... 1.45E+Ol 

----- ~ --... 4.86E·Gl 
--------- 4. 57E+02 
--------- 3.90E-Ol 
--------- 5.96E·G2 
-----·--- 2.60£-0: 

Note: Ra-225 ar.d U-235 gc:mr:;a ~==-~:s 
interf::=:. ::itner is.Jtope 
may be C\'Er-:stimat:d. 



[S~~=Y Report] - Sample !D: : 80253904 

Nuclide Activity 2-sigma 
Name (pCi/gram ) Error ------- ----------- ----------

AG-108m Not Detected ---------
AG-llOm Not Detected ------------------

MDA 
!pCi/s=am 

4.10E-02 
3.55E-02 

EA-133 Not Detected 
EE-7 Not Detected ---------CD-109 lu4:i;IC"' .. ,...,_ --s.so- --
CD-115 Not Detected 

6. 83E- 02 -17 /)_ / 
___ __;,;.....,;~~p...._-~m..:-~-------9~:{!~:g~rif~ ::7' 'k, 

1.2SE-01 .~n~~n ---------CE-139 -' - ...... - ~~ - --- --- ·- =- ua=: -· --- --
CE-141 Not Detected ---------CE-144 Not Detected ---------
C0-56 Not Detected ---------

~------~~~~~----~~=-~--------~'l.B9E-02~~~ ov~~~ 
.· :1E-02 ~~~~· i - . .SE- 01 I... .. 

3 . .S6E-02 
C0-57 Not Detected --------- 3.03E-02 
C0-58 Not Detected -----·--- 3.27E-02 
C0-60 Not Detected .. --... ---... - 3.6SE-02 
CR-51 Not Detec£ed ---------
CS-134 Not Detected 

,. /--------- 2.46E·01 
4.77E-02 

CS-137 4.33E-02v l.84E-02 l.94E-02 
EU-152 Not Detected .. .. --.. .. --.. 9.09E-02 
EU-154 Not Detected -----·--- 1.90E-01 
EU-155 Not Detected .. ---.. .. - ... - l.53E·01 
FE-59 Not Detected ..................... 7.60E·02 
GD-153 Not Detected --------- l.10E-Ol 
HG-203 Not Detected --------- 3.35E-02 
!-131 Not Detected --------- 3.37E-02 
!R-192 Not Detected --------- 2.81E-02 
K-40 l. 99E+01 3.58E+OO 5.77E-01 
KR-95 Not Detected --------- 8.44E+OO 
MN-52 Not Detected --------- 4.01E-02 
MN-54 Not Detected .. -------- 2.00E·02 
MO-g9 Not Detected --------- 4.03E-Ol 
NA-22 Not Detected --------- 4 .42E·02 
NA-24 Not Detected --------- 3.26E-01 
N3-95 Not Detec-ced -----·--- 2.43E·Ol 
ND-147 Not Detected --------- 2.28E-01 
NI-57 Not Detected --------- 6.lOE-02 
N?-239 Not Detected --------- 1.39E-Ol 
RU-103 Not Detec-ced --------- 3.03E·02 
RU-106 Not Detected --------- 2.92E-01 
S3-122 Not Detected --------- 6.95E-02 
53-124 Not Detected --------- 2.90E-02 
S3-125 Not Detected --------- 8.20E-02 
SN-113 Not Detected --------- 3.77E-02 
TA-192 Not Detected --------- 1. 62E-01 
TA-183 Not Detected --------- 5.53E-01 
TC-99m Not Detected --------- 9.92E+OC 
':'L-201 Not Detected --------- 2.9SE·01 
XE-133 Not Detected --------- 2.84E-01 
Y-98 Not Detected --------- 2.57E-02 
ZN-65 Not Detected --------- 1.09E-01 
z~-:s Not Detected --------- 5.86E-02 



Sandia National Laboratories * .. 
* 

Radiation Protection Sample Diagnostics Program [806 Labcratcry] 
12·06-98 3:14:27 PM' 

Sample Description 
Sample Quantity 
Samole Date/T~e 
Acquire Start Date/Time : 
Detector Name 
Elapsed Live/Real T~e 

Comments: 

MARINELLI 
663.000 

12-03-98 
12-05-98 
LA302 

6ooo I 

SOLID SAMPLE 
gram 

11:30:00 AM 
3:02:51 PM 

6002 seconds 

b/2-2(/lp. 

********************~·*************************************************** 

Nuclide Activity . 
Name (pCi/gram ) 

................... 
---;:~JE:o~~"/ U-238 

RA-226 1. 54E+OOV' 
P:S-214 7 .43E-01 
EI-214 6.29£-01 
?:S-210 Not Detected 

TH-232 7 .15E-Ol~ 
RA-228 7.6SE-01 
AC-228 7.98E-Ol 
TE-228 6.94E-01 
RA-224 8.2SE-01 
?3-212 7.91E-Ol 
B!-212 7.7SE-01 
TL-208 7.14E-01 

U-235 Not Detected~ 
TH·23l Not Detected 
?A-231 Not Detected 
TH-227 Not Detected 
RA·223 Not Detected 
R.~·:Z19 Not Detected 
P3-2ll Not Detec'ted 
TL-207 Not Detec'ted 

A."1-2U Not Detected 
?U-239 Net Detected 
N?-237 Not Detected 
?A-233 Not Detected 
'!E-229 Not. Detected 

2-sic:ma 
Error 

----------
4.53E-01 
8.42E-01 
1.42£-01 
l.l9E-Ol ---------
3.90£-01 
2.30E-01 
2.02E-01 
2.93E-01 
2.66E·01 
2.43E-Ol 
3.8BE-01 
l.54E·Ol 

___ ..., _____ 

---------
---------------... --------... - .. 
-·-------------------------
------... --
----------------.. -
---------
---------

Note: 

MDA 
(pCi/gram 
-----------

6.22E·01 
S.71E-Ol 
4.78£-02 
4.47E-02 
3.58£+01 

l.70E-Ol 
l.59E-01 
B.78E-02 
5 .14E·Ol 
6.73E-02 
4.31E·02 
2.92E·Ol 
6.57E-02 

2.48E·Ol 
2.40E+OO 
4.00E+OD 
3.64E·Ol 
2.33E·Ol 
3.86E·Ol 
8.65E·Ol 
l. 37E+Ol 

4.99E·Ol 
4.68E+02 
2.80E·Ol 
5.94E·C2 
2.65E-Ol 

Ra-225 anc1 U-235 g<Jmm2 :~~Ks 
interfere. =:um !s:m~e 
may be cver-::t1ma'.ed. 



[Summary Report:] - Sample I!l: : 80253905 

Nuclide Activity 2-sigma. MDA 
Name (pCi/gram Error (pCi/gram 
------- ---------- ---------- ----------
AG·108m Not Detected --------- 4.18E-02 
AG·110m Not Detected ---------- 3.80E-02 
BA·133 Not Detected --------- 7.07E-02 ~-;;;Jj 
BE-7 Not Detected --------- 1.53E-01f/: ~ 
CD-109 - 'SArCC a.::: ~-

9.51E-01 • ~ ;-.r = =-
CD-115 Not Detected --------- 1 . 3 3 E- 0 1 p-/ b ~ 
CE-139 Not Detected --------- 3.09£-02 
CE-141 Not Detected --------- 5.79£-02 
CE-144 Not Detected --------- 2.61£-01 
C0-56 Not Detected --------- 3.60£-02 
C0-57 Not Detected --------- 3.1SE-02 
co-sa Not Detected --------- 3 .43E·02 
C0-60 Not Detected --------- 4.05E·02 
CR-51 Not Detected --------- 2.49E-01 
CS-134 Not Detected -· --------- 4.80£-02 
CS-137 4.49E·02V' 2.03E·02 2.28E-02 
EU-152 Not Detected' --------- 9.54£-02 
EU-154 Not Detect:ed --------- 1. 92£-01 
EU-155 Not Detected --------- 1.55E-01 
FE-59 No't Detected --------- 7.53E-02 
GD-153 Not Detected --------- 1.11£-01 
HG-203 Not Detecr;ed --------- 3.35E-02 
I-131 Not Detecr;ed --------- 3.68E-02 
IR-192 Not Detected --------- 2. 82E· 02 
K-40 l. 99£+01 3.52£+00 5.91£-01 
KR-85 Not Detected --------- 8.51£+00 
MN-52 Not Detected --------- 3.60E-02 
MN-54 No't Detected --------- 3.67£-02 
M0-99 Not Detected --·------ 4.00E-01 
NA-22 Not Detected ------·-- 4.43£-02 
NA-24 Not Detected ·-------- 3.66£-01 
NB-95 Not Detected --------- 2.54£-01 
ND-147 Not Detected --------- 2.38E-01 
NI-57 Not Detected ------·-- 7.60E·02 
N?-239 Not Detected --------- 1. 40E-01 
RU-103 No-c Detected ------·-- 3.23E·02 
RU-106 Not Detected --------- 3.03E-01 
S3-122 Not Detected --------- 7.21E·02 
53-124 Not Detected --------- 2.99E·02 
SE-125 No-c Detec~ed --------- 8.30£-02 
SN-113 Not Detected --------- 3.84E-02 
TA-182 Not Detected ·-------- 1. 59E-01 
TA-183 Not. Detected --------- S.71E·01 
TC-99m Not: Detected --------- 1. 26£+01 
TL-201 Not Detected --------- 3.05E-01 
XE-133 Not Detected ·-------- 2.97E-01 
Y-88 Not Detected --------- 2.55E-02 
ZN-65 Not. Detected --------- 1.07E·Ol 
Z~·95 Not Detected --------- 6.12E-02 



.. .. .. 
S~dia National Laboratories 

Radiation P~otection Sample Diagnostics P~ogram [806 Laborato=y] 
12-06-98 3:26:38 PM 

.. .. .. 
-~·~·~-·~·;·····················**••••••••t•*****************••·······~--

: .. ~:!r;;~ .. ~r; ...... ~ .... ~ :'! .. ~: : ..... ~;!~;~;~ .. ~r ~~ .. 1..~1; J~1 .............. : 
CUstomer , .. ~,.*; J.COPLAND/R.RIVERA (6133/SMO} 
Customer Samcle ID 043955-004 
Lab Sample ID : 80253906 CR._. 2){, 
Sample Description 
Samcle Quantity 
Samole Date/Time 

MARINELLI 
535.000 

12-03-98 
12-05-98 
LAB02 

SOLID SAMPLE 
gram 
2:15:00 PM 
4:47:59 PM Accruire Start Date/Time : 

Detector Name 
Elapsed Live/Real Time 6ooo I 6002 seconds 

Comments: 
****•********tYttTWYt•t••*****YYYWY***********************YYTtttTTTTttTtT 

Nuclide 
Name 

U-238 
RA-226 
PB-214 
3!-214 
?3-210 

TH-232 
RA-228 
AC-228 
'!:~- 22 8 
?..A-224 
?3-212 
3!-212 
TL-208 

Activity ' 
(pCi/gram ) 

---9~;;~:Ciiv; 
1. 92.::.+00 v 
8.96£-01 
7.99£-01 

Not Detected 

2-sigma 
Error 

4.97£-01 
6.55£-01 
2.31£-01 
1. 6BE-01 

MDA 
(pCi/gram 

7.64£-01 
5.60£-01 
5.33£-02 
5.23£-02 
4.12£+01 

7.67~-01~ 3.B7E-01 1.71£-01 
1.00.::.+00V 3.83£-01 1.84£-01 
9.51£-01 S.SOE-01 9.20£-02 
8.63£-01 3.74£-01 5.68£-0l 
9.05£-01 3.00£-01 9.73£-02 
8.S~E-01 l.59E-01 4.59E-02 
9.02£-01 7.35£-01 4.23£-01 
6.43£-01 2.91£-01 6.23£-02 

U-235 1.57E-01V'/ 2.37£-01 2.78£-01 .11 J'--4{=1 
7.-i- 2 3 :-----;:;..,.,..;;:;..;-:-~=-· ~= =~---;:.: .,..;, :;..::-:-;:.::=;.... . ..;:.;:.: ----2 • B 0 E + 0 0 ,.r C/C."1. ~ I ;~ r 
?A-231 Not Detecced --------- 4.61£+00 1 ~ ' 
7£-227 Noc Detected --------- 4.31£-01 
?..A-223 Not Detected --------- 2.64E-01 
RN-219 No~ De~ec~ed -----·--- 4.38£-01 
?3-2ll Nee Detected ----·---- 1.00£+00 
TL~207 No~ Detec~ed --------- l.SBE+Ol 

AM-241 No~ Decec~ed --------- 5.67E-01 --n 
?U-239 Not Detected --------- 5.35E+02 0 ·~AG:¥ 
N?-237----s-:...,....:;:..;::-.;;=~:-:-:---:-:..,.... ;..,: :;..;;=~::-:----3 .80E-Olf''~cVVJf...(;9' / 1 
?A-233 Noc Detected --------- 7.02£-02 ~/' ~ 
7":.-229 Not De~ecced --------- 3.07£-01 I 

Note: Ra-225 ana U-235 gamma peaks 
ir.t~rtere. i::ither isotoce 
may ~e over-estimated. 



[S~=Y Repor~) - Sample ID: : 80253906 

Nuclide 
Name 

AG-108m 
AG·110m 
BA-133 
EE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
KR-85 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
?."3- 9 5 
ND-147 
NI-57 
N?-239 
RU-103 
RU-106 
53-122 
S3-124 
53-125 
5N-113 
TA-182 

. TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-€5 
ZR-95 

Accivity 
{pCi/gram ) 

Not Detected 
Not Detected 
No:: Detected 
No:: Detected 
Not Detected 
Not Detected 
Not: Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sicma 
Error 

Not Detected ____ ~-~-~-~-~-~-~-~-~-------
Not Detected" 
Not Detected 
Not Detect:ed 
Not Det:ecced 
Not: Detecced 
Not Detected 
Not Det:ected 
Not Dececced 

1. 73E+01 
Not Det:ected 
Not Det:ected 
Not Det:ected 
Not Detected 
Not Decected 
Not Detected 
Not Detecced 
Not Detected 
Not Detecced 
Not Detected 
Not Detec-ced 
Not Detec::ed 
Not Detec::ed 
Not Detected 
Not Detected 
Not Detec::ed 
Not Detec::ed 
Not Detec::ed 
Not Detecced 
Not Detecced 
Not Detec::.ed 
Not Detecced 
Not Detecced 
Not Detec::.ed 

2.71E+00 

MDA 
(pCi/gra.."":! 

4.91E-02 
3.54E-02 
8.52E-02 
3.04E-01 
1.29E+00 
1.49E-01 
3.46E-02 
6.46E-02 
2.89E-01 
3.94E-02 
3.62E-02 
3.88E-02 
4.10E-02 
2.88E·Ol 
S.SSE-02 
4.01E-02 
l. 09E· 01 
2.26£-01 
1.82E-01 
8.77E-02 
l.26E-01 
3.85E-02 
4.10E-02 
3.34E-02 
7.34E-Ol 
1.03E+01 
5.15£-02 
4.05E-02 
S.OOE-01 
4. 95:::-02 
3.81E-01 
2.99E-01 
2.SSE-01 
l. OlE- 01 
l.63E-Ol 
3.65E-02 
3.40E-Ol 
S.l6E-02 
3.59E-02 
9.63E-02 
4.25E-02 
l. 83E- Ol 
6.53E-Ol 
l.28E+Ol 
3.54E-01 
3.26E-01 
3.72E-02 
1.23£-01 
6.80E-02 



Sandia National L~oratories ... 
... 
... 

Radia~ion Protection Sample Dia~ostics Program [806 Labora~o=Yl 
12-05-98 8:16:01 PM 

.. .. 

Sample Descr~ption 
Sample Quant:J.t:y 
Samole Date/Time 
Acquire Start: Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

MA..':?.INELLI 
980.000 

12-03-98 
12-05-98 
LA302 

6ooo I 

SOLID SAMPLE 
gram 
2:55:00 PM 
6:32:57 PM 

6004 seconds 

*******••*~****TtW+TY;*~****•Y9ttYYYWY*****•**W*9*****~*******TrY**t****T 

Nuclide Activit:y . 2-sigma. MDA 
Name (pCi/gram l Error (pCi/gram 

------- ----------- / ---------- ---... ------- ~zt..l,qV U-238 a. 22:5:+00 v_ 1.94:5:+00 7.05E-Ol 
R.A-226 Not Detected v --------- 5.20E-Ol 

? b/=-&-?El-214 8. OlE:- 01 1. 34E- 01 4.41E-02 
3I-2H 7.22:5:-01 1.24:5:-01 3.94E-02 
?El-210 Not: Detected --------- 3.44E+Ol 

TH-232 9.04:5:-01''// l.63E+00 1. 29E- 01 
RA-228 8.68E-Q1V 2.46E-01 1.29E-01 
AC-228 9.16E-Ol 1. 82:5:-01 7.28E-02 
TF.-228 7.23E·01 2.39:5:-01 4.SSE-01 
?..A- 224 9.33E-01 2.61E-01 5.04E-02 
?3-212 9.15E-01 7.20E-Ol 3.81E-02 
BI-212 9.54E·01 7.52E-Ol 2.66E·01 
TL-208 8.68E-01 l. 69E-01 5.77E-02 -U-235 2 c~;;;-cl 3 :26ii: 0, 1.65E-Ol 
T:~-231 Not: Detected --------- 2.35E+OO 
?A-231 Not: Detected --------- 3.86E+OO 
T:~-227 Not: Detected --------- 3.29:5:-01 
RA-223 Not Detected ----... - ... -- 2.57E-Ol 
RN-219 Not: Detected --------- 3.46:5:-01 
?3-2J..l Not: Detected --------- 7.99£-01 
TL-207 Not: Detected --------- 1.19E+Ol 

AM-2U Not: Detected --------- 4. 84.E>Ol 
?U-239 Not: Detected --------- 4.67E+02 
N?-237 Not Detected --------- 3.44E-Ol 
?.~·233 NOt: Detected --------- 5.35E-02 
T:~-229 Not: Detected --------- 3.06E.-01 

L3 



{Summary Report] · Sample ID: : 80253907 

Nuclide 
Name 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MDA 
(pCi/gram 

AG·10Bm Not Detected ········· 3.55E·02 
AG·110m Not Detected --------- 3.23E·02 
aA-133 Not Detected ········· 6.30E·02 -17 
EE-7 Not Detected --------- 2.31E-01 ~d?~~ 
co -1 os -----:.:...-. :~sa-::;.. . .;s-s.s---E: ..... .;.,: :;.;:;;......::;.;:---- 1. 1 7E+D o .M ? / 
CD-115 Not Detected ·--·-·-·· 1.19E-01 r~l' 'f.t 
CE-139 Not Detected --------- 3.12E·02 · 
CE-141 Not Detected ··---··-· 5.SOE·02 
CE-144 Not Detected --------- 2.57E-01 
C0-56 Not Detected --------- 2.90E-02 
C0-57 Not Detected ········· 3.25E-02 
C0-58 Not Detected ·-······· 2.85E·02 
C0-60 Not Detected --------- 3.04E·02 
CR-51 Not Detected --------- 2.30E-01 
CS-134 Not Detected --------- 4.16E·02 
CS-137 5.18E-02 2.71E-02 1.83E-02 
EU-152 Not Detected~----~-~-~-u_~.~-~-~--------- 9.75E-02 
EU-154 Not Detected ····-···- 1.63E-01 
EU-155 Not Detected --···-·-- 1.63E·01 
FE-59 Not Detected --------- 6.20E-02 
GD-153 Not Detected --------- 1.32E-01 
EG-203 Not Detected --------- 3.10E·02 
I-131 Not Detected --------- 3.16E·02 
!R-192 Not Detected --------- 2.58£-02 
K-40 1.80E+01 3.40E+OO 4.17E·01 
KR-85 Not Detected --------- 7.21£+00 
MN-52 Not Detected --------- 3.09£·02 
MN-54 Not Detected --------- 3.05E·02 
M0-99 Not Detected --------- 3.86£·01 
NA-22 Not Detected --------- 3.63£-02 
NA-24 Not Detected --------- 3.01£·01 
~=-95 Not Detected --------- 2.30£·01 
~~-147 Not Detected -·-······ 2.07E·01 
NI-57 Not Detected --------- 6.55£-02 
N?-239 Not Detected ------·-- 1.46£·01 
RU-103 Not Detected --------- 2.58£·02 
RU-105 Not Detected --------- 2.53£-01 
53-122 Not Detected --------- 6.09£·02 
S3-124 Not Detected ------··· 2.68E·02 
53-125 Not Detected --------- 7.50£·02 
SN-113 Not Detected --------- 3.47£-02 
~A-:32 Not Detected --------- 1.29£-01 
TA-153 Not Detected --------- 5.52E-01 
TC-99rn Not Detected --------- 1.29E+01 
TL-201 Not Detected --------- 3.19E-01 
XE-133 Not Detected ·······-- 3.22E·01 
Y-53 Not Detected --------- 2.03E-02 
ZN-65 Not Detected --------- 8.96E-02 
ZR-95 Not Detected ···------ 5.11E·02 



.. .. .. 
Sandia National Laboracories 

Radiation Protection Sample Diagnostics Program [806 Labora:o=y) 
12·06·98 3:43:23 PM· 

.. .. .. 
**Y*****************•**••***********•*******************~~************Yr+ 

:Analyzed by: /""')-- 12./•/rr Reviewed by: \....J..&.A,~,...,J qr;;. : 
+t++++T++++W*******~*********TW~t+•+++*++++tT+++~T++Y+4 ++~+++rTY~+ 
Customer : J.COPLAND/R.RIVERA (6133/SMO) 
Customer Sample ID 043961-004 
Lab Sample ID 80253908 

Sample Description 
Sa.mole Quantity 
Sam0le Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
943.000 

12·03-98 
12-05-98 
LAB02 

6ooo I 

SOLID SAMPLE 
gram 
2:55:00 PM 
6:18:19 PM 

6003 seconds 

{;f2-2ZI ~ 

Comments: 
*********************.*****~*******************************************•* 

Nuclide 
Name 

U-238 
RA-226 
P3·214 
3!-214 
P3·210 

TE-232 
?.A-228 
AC·228 
T:-:-228 
RA-224 
?3-212 
E!-212 
TL-208 

tJ-235 
TE-231 
?.Z:I.-231 
T:-:- 22 7 
RA-223 
R...'~-219 
i?3- 2ll 
TL-207 

Activity ' 
(pCi/gram l 

1.18E+OO I"" 
2.l8E+OO.....-" 
8.l3E·01 
7.34E·01 

Not Decected 

8.52E·Ol.,..-
9. 91E· 01.,.,.... 
1.02E+OO 
8.14£·01 
9.71E-01 
8.86£-01 
1.15E+OO 
8.24E·Ol 

Not Detected V 
Not Detected 
Not Det:ec:::ed 
Not Detected 
Not Detected 
Not Det.ected 
Not Det.ected 
Not Det.ected 

2-sigma 
Error 

4.98£-01 
7.56£-01 
6.23£·01 
l.28E·01 

3.98E-01 
3.21E·01 
2.57£-01 
2.39E-01 
2.85E-01 
l. 41E- 01 
4.08E-01 
3.59E-Ol 

MDA 
(pCi/gram 

5.69E·Ol 
5.29E-Ol 
4.36E-02 
3.82E-02 
3.16E+Ol 

1.28E·Ol 
l. 29E- 01 
6.76E-02 
4.l8E-01 
5.84E-02 
3.60E-02 
3.07E-Ol 
6.12E-02 

2.23E-01 
2.09E+OO 
3.59E+OO 
3.25E-01 
2.07E·Ol 
3.33E-01 
7.4.9E:-01 
l.22E+01 

~"'~_-22 ~19 NNot DDecectedd --------- 4.42E-Ol -)$~~n 
"' • ot etecte ----·---- 4.20E+02 1~ ·Wf~ 

N:? - 2 3 7----.:;.: ..,.._ a-: ;.:: =:-..:o~;.,::,----;:;:.,.,.;;-:-;:.;;~;.::=~=-=-: ---- 2 • 4 a E- o 1 ]4.-~ ~ / J,. 1 
:?A-233 Not Detected ------·-- 5.31E-02 (~ l 
~-:-229 Not Detected ·-------- 2.44E·Ol 

Note: Ra-225 and U-235 gamma peaks 
interfere. Either isct~p: 
may ~e over-estimat::d. 



[S~~=Y Repor~] - S~~ple I~: : 80253908 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
3£-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
cs -137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
?.G-203 
r-1:n 
IR-192 
K-40 
KR- es 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
N3-95 
ND-147 
NI-57 
N?-239 
RU-:03 
RU- :DO 
S3-122 
S3-124 
S3-125 
SN-113 
TA-1E2 
7A-1E3 
TC-9S:n 
T:...-:o1 
XE-133 
y .. a a 
ZN- £5 

Activity 
(pCi/sr~'TI > 

2-sigma 
E=ror 

No~ 
No~ 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 

Not 
Not 
Not 
Not 
Not 
No~ 
Not 
Not 

Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 

Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detec~ed ---------
Detected / ---------
4.43£-02 v 2.44£-02 
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
1.9SE+01 2.79E+00 
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected 
Detected 
Detec::ed 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detec::ed 
Detected 
De:ect.ed 
Detec~ed 
Detected 

MDA 
(pCi/gram 

3.83E-02 
3.16E-02 
6.30E-02 
2.26£-01 
8.44E-01 
1.21E-01 
2.78E-02 
5.22E-02 
2.33E-Ol 
2.86£-02 
2.81E-02 
2.BOE-02 
3.18E-02 
2.22E-01 
4.31E-02 
2.01£-02 
8.44£-02 
1. 7SE-01 
1. UE-01 
6.68E-02 
1.02E-01 
2.89E-02 
2.98E-02 
2.52E-02 
4.25E·Ol 
7.2BE•OO 
3.17E-02 
1.75£-02 
3.75E-01 
3.6:SE-02 
3.50E-01 
2.3lE-01 
2.09E-01 
7.82E-02 
l.27E- 01 
2.61E-02 
2.56E-01 
6.00E-02 
2.64E-02 
7.24E-02 
3.42£-02 
l.30E-01 
S.HE-01 
1.40£+01 
2.BOE-Ol 
2.74£-01 
2.3SE-02 
9.09E-02 
5.12E-02 



t 

t 

Sandia Nacional Laboratories 
Radiacion Proceccion Sample Diagnoscics Program [806 Labora~=ryl 

12-05-98 11:46:36 PM' 

• 
• 
• 

·~···•••tWTt~tt;w;;y;yyyyy+TTTT*Y*YY*******+****•******Y*Y.TTTTTTT.TTTTT~ 

t T 

• Analyzed by: 9- p .. J' /-; r Reviewed by: \..M..) J;;:...... \ .,l ~ • 
***t*T************* +Y+TJTT'****•*******•******~TTT~~-~ ~y~--~·~·· 
Cus~omer : J.COPLAND/R.RIVERA (6133/SMO) 
customer Samcle ID 043966-004 
Lab Sample ID 80253909 

Samcle Descrip~ion 
SamPle Quantity 
SamOle Date/Time 
Acquire Start Date/Time 
Detector Name 

: MARINELLI 
691.000 

12-03-98 
12-05-98 
l.AB02 

SOLID SAMPLE 
gram 
3:40:00 PM 

10:03:40 PM 

Elapsed Live/Real Time 6ooo I 6003 seconds 

Comments: 
***~***********•·····~··•t•••··~··*••••·~···•*****•********************** 

Nuclide 
Name 

U-238 
RA-226 
PB-214 
EI-214 
PE-210 

'!'S-232 
RA-228 
AC-228 
TE-228 
RA-224 
?3·212 
EI-212 
TL-208 

U-235 
r.-:- 231 
?A-231 
7~·227 
?..A-223 
?.N-219 
PE-211 
7L·207 

Activity 
(pCi/gram 

---9~29E:=aiv-
l.70E•OOV 
7.37E-01 
6.83E·01 

Not Detecced 

9 .44:£·01~ 
8.30E·QlV 
8.13E-01 
l.OSE+OO 
8.SSE-Ol 
8.24E·01 
8.08E-01 
7.45E-01 

l.21E·Ol / 
Not Detecced 
Not Detected 
Not Dececced 
Not Detecced 
Not Detected 
Not Detected 
Not Decected 

2-sigma 
Error 

6.05E·Ol 
l. SSE+OO 
5.62E-Ol 
l.31E-Ol 

7.48£-0l 
2.95E-Ol 
2.06E·Ol 
3.lOE·Ol 
2.80E-Ol 
2.6l.E·Ol 
4.54E-Ol 
4.25E-Ol 

2.09£-0l. 

MDA 
(pCi/gram 

7.05E-Ol 
6.05E-Ol 
4.91E-02 
4.36E-02 
3.53E+Ol 

l. 56E-Ol 
l. 61E·Ol 
7.84£-02 
5.07E·Ol 
6.79£-02 
4.27E-02 
3.37£-01 
6.51E·02 

2.44E·O~ 
2.46E+OO 
4.08E+OO 
3.65E-Ol 
2.36E·O~ 
3.SlE·Ol 
8.76E·Ol 
l. 41E+Ol 

AM-2~1 Not Detected --------- 4.93E-Ol. ft~~~ 
?U-239 Not Detecced --------- 4. 67E+02 d ~ • C,;VTc.l/ 
N?-237----------------~:~.~:~:~:~~~-~----~~~~~-~-~~~-~--------------2.88E-Olr~' / 
PA-233 Not Decected --------- 6.06E-02 ~ z..{' ~ ~ 
r.-:-229 Not Dececced --------- 2.72£-0l ~ · 

N,...,.. 
-., L..,. ~a-225 and U-235 gamm3 ~e::ks 

inrert:re. Either isc!Dpe 
my be over-~stimatec. 



(Summary ?.epor:J - S~~le !D: : 80253909 

Nuclide 
Name 

AG·108m 
AG-llOm 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
co-sa 
C0-60 
C.R-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
I.R-192 
K-40 
K..R-85 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
!>.'"3- 95 
ND-147 
K::-57 
N?-239 
RU-103 
RU-106 
.s=-122 
s=-124 
s=-125 
SN-113 
TA-182 
TA-183 
TC:-99m 
T!...-201 
XE-133 
Y-88 
ZN-€5 
ZR-95 

Activity 
(pCi/gra.:n ) 

2-sic:ma 
Error 

Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 

Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 

Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 

Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected _.,. --------
Dete~edv· ---------
1.53E-01' 3.84E-02 
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
1.88E+01 2.78E+OO 
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------
Detected ---------

MDA 
(pCi/gram 

4.25E-02 
4.43E·02 
7.03£-02 
2.75E·01 
9.80£-01 
1.43£-01 
3.09£-02 
5.73E-02 
2.54E·01 
3.53E-02 
3.23E·02 
3.1SE-02 
3.60E-02 
2.47£-01 
4.86E-02 
2.20E-02 
9.69£-02 
1.97E·01 
1.55E-01 
7.64E·02 
1.12E-01 
3.31E·02 
3.62£-02 
2.85E:-02 
5.79E-01 
8.37E+OO 
3.77E:-02 
3.43E-02 
4.52E-01 
4.36E-02 
4.32£-01 
2.61E-01 
2.37:::-01 
6.88E-02 
1.39E-01 
3 .llE-02 
2.96E:·Ol 
7.04E:-02 
3.13E-02 
8.38E-02 
3.89E-02 
1. 68E-01 
5.76E-01 
1.75E+01 
3.15E-01 
3.11E·01 
2.84E-02 
1.11E·01 
6.07:::-02 
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Sandia National Laboratories 
iation Protection Sample Diagnostics Cofltf 

S.,. (oL.Ic.JJ, Hazards/Special Instructions: 

Organization: ---=.t_I_J_Lf ___ _ 

ProJect Location: 

Phone: 

Dale Results Needed: 

Suspect Isotopes: 

Case Number: 

Relinquished by '"+~':t'1;aL!~~r--
Relinquished by...,...~'-*--~-=-
Relinquished 

Relinquished by---------

Dale u;;.-+o:.:..--~-;:'-- Received by ------::.P.----
Dale Received by--~------

Dale z -z.z-'i, Received by---------

Date------ Received by----------

Sarnple Analysis Request 
• Page :.Z.of 

Dale _____ _ 

Dale ____ _ 
Date _____ _ 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] * 
* 2/17/99 3:49:11 PM * 
************************************************************************* 

:.~:;r;;e.~r~ .. ~ ... 7;{r:1!t ..... .._ .. ~;~!;!';e. ~r~E;l.=-;d!\'l * •••••• : 
Customer : S.COLLINS/M.SANCHEZ (6134) -
Customer Sample D : 044646-001 
Lab Sample ID 90033313 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
887.000 

2/15/99 
2/17/99 

LAB02 
6ooo I 

SOLID SAMPLE 
gram 

10:55:00 AM 
8:46:13 AM 

6004 seconds 

Comments: 
t*********~********~***************************************************** 

Nuclide 
Name 

Activity 2-sigma 
(pCi/gram ) Error 

MDA 
(pCi/gram ) 

~~~~~- N;~:~ii~~i~i ~;~~~~:;;~- ::~~~=ggi--
PB-214 8.1BE-001 1.4SE-001 3.86E-002 
BI-214 7.26E-001 1.38E-001 3.69E-002 
PB-210 Not Detected --------- 3.14E+00l 

TH-232 B.82E-001 ~ 4.52E-001 1.43E-001 
RA-228 8.29E-001 . 2.80E-001 1.18E-001 
AC-228 B.67E-001 2.16E-001 6.66E-002 
TH-228 9.92E-001 2.88E-001 4.03E-001 
RA-224 9.73E-001 2.31E-001 4.35E-002 
PE-212 B.73E-001 ~-16E-001 3.43E-002 
EI-212 9.15E-001 ~-BSE-001 2.67E-001 
TL-208 7.91E-001 l.B6E-001 5.32E-002 

U-235 Not Detected · -------- 2.00E-001 
TH-231 Not Detected --------- 1.33E+OOO 
PA-231 Not Detected --------- l.17E+OOO 
TH-227 Not Detected --------- 3.30E-001 
RA-223 Not Detected --------- 1.90E-001 
RN-219 Not Detected --------- 3.15E-001 
PB-211 Not Detected --------- 7.2SE-001 
TL-207 Not Detected --------- l.l0E+001 

AM-241 Not Detected --------- 4.3SE-oo1 ~{ 
PU-239 Not Detected --------- 3.81E+002 ~n -~~-
NP-237------~e~-~3~7~E~ee~l~--~3~-~G~3~E~9~91~------2.44E-001~- ~~~;;- / 
PA-233 Not Detected --------- 4.84E-002 -v/.i? 'f'i 
TH-229 Not Detected --------- 2.32E-OOl 

Note: Ra-226 and U-235 oamma oeaks 
interfere. Either isotope · 
may be over-estimated. 



[Summary Report] - Sample ID: : 90033313 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram 

Not Detected 
-Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Det"ected 

2-sigma. 
Error 

------ --.-

5 . 31E- 0 0 2 _ __..3.....,0w7u;E:...:-'->Ou0u2..__ __ 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.82E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.61E+OOO 

MDA 
(pCi/gram 

3.00E-002 
2.79E-002 
5.35E-002 
2.18E-001 
8.29E-001 
1. 03E-001 
2.58E-002 
4.49E-002 
2.09E-001 
2.73E-002 
2.74E-002 
2.57E-002 
2.70E-002 
1.98E-001 
3.11E-002 
1.92E-002 
8.25E-002 
1.45E-001 
1. 35E- 001 
5.77E-002 
9.85E-002 
2.61E-002 
2.83E-002 
2.29E-002 
1.99E-001 
3.08E-002 
2.78E-002 
3.00E-001 
3.33E-002 
2.30E-001 
2.07E-001 
1.78E-001 
5.80E-002 
2.39E-002 
2.22E-001 
5.25E-002 
2.40E-002 
6.89E-002 
3.16E-002 
3.05E-002 
1.30E-001 
4.83E-001 
5.20E+000 
2.46E-001 
2.29E-001 
1.97E-002 
8.45E-002 
4.52E-002 



--

****•••****•*******************•~**************************************** 
* Sandia National Laboratories T 

* Radiation Protection Sample Diagnostics Program [806 Laboratory] T 

* 2/17/99 12:07:13 PM T 

***•***********************************Y********************************* ... ?- ll ... * Analyzed by: - '2-(f7 4f Reviewed by: .,.2. ~ " ................................. ~..................... ... .................................... _ .......................................... ~ ...... l ... ~lq~ ....................... ... 
Customer : S.COLLINS/M.SANCHEZ (6134) --
Customer Sample ID 044647·001 
Lab Sample ID 90033314 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
853.000 

2/15/99 
2/17/99 

LAB02 
6ooo I 

SOLID SAMPLE 
gram 

10:21:00 AM 
10:27:59 AM 

6003 seconds 

Corranents: 
................................................................................................................................................................................................................. 

Nuclide Activity 
Name (pCi/gram 

------- -----------
~ U-238 5.92E-001 

RA-226 l.58E+000 
PB-214 8.08E·00l 
BI-214 7.SOE-001 
PB-210 Not Detected 

TH-232 8.32E·001 ~ 
RA-228 8.77E-001 
AC-228 8.62E·001 
TH-228 1.01E+000 
RA-224 8.58E·001 
PB-212 8.38E·001 
BI-212 8.75E-001 
TL-208 7.32E·001 

U-235 1. 07E-001 I 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 3.16E so: 
PA-233 Not Detected 
TH-229 Not Detected 

2-SiSJl!la MDA 
Error (pCi/gram ) 

---------- -----------
5.34E·001 5.628-001 
7.21E·001 4.74E·001 
1.46E·001 4.37E·002 I 

2.48E·001 3.76E·002 r ________ ... 
3.22E+00l j 4.25E-001 1.46E-001 

2.3SE-001 l.llE· 001 

\,k_\ 2.03E·001 6.87E-002 
6.49E·001 4.08E-001 
2.08E-001 4.48E·002 
1. 66E·001 3.61E·002 J 
4.18E·001 2.S9E·001 
1.74E·OOl 5.43E·002 

1.64E·001 2.07E-001 
--------- l.33E+000 ____ .. ____ 

l.16E+000 
--------- 3.32E·001 
--------- l. 94E·001 
--------- 3.12E·00l 
--------- 7.10E-00l __ "!' ______ 

1.08E+001 

--------- 4.57E-001 ~J{l --------- 3 . 71E+002 :;r-2c - ~· 
2. 19E 091 2.68B·001!1/; ? I --------- 4.89E·002 _ z_/t? t~ 
--------- 2.36E-00l 

Note: Ra-226 and IJ-235 gamma aea!<s 
imertere. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : 90033314 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
co-sa 
C0-60 
CR-51 
CS-134 
CS-137 
E0-152 
E0-154 
E0-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
R0-103 
R0-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram l 

Not Detected 
.Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

4.28E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.53E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

-------· ____ .., __ _ 

--------
63E-002 

2.2SE+OOO 
--------- . 

MDA 
(pCi/gram 

2.89E-002 
2.68E-002 
5.46E-002 
2.14E-001 
9.12E·001 
l.OSE-001 
2.67E-002 
4.6SE-002 
2.00E-001 
2.90E-002 
2.70E-002 
2. 71E- 002 
2.98E-002 
2.01E-001 
3.10E-002 
1.74E-002 
S.llE-002 
1. 43E-001 
1. JSE-001 
5.64E-002 
9.99E-002 
2.68E-002 
2. 79E-002 
2.36E-002 
2.26E-001 
2.94E-002 
1.28E-002 
3.09E-001 
3.41E-002 
2.26E-001 
2.11E-001 
1.85E-001 
1.03E-001 
2.48E-002 
2.17E-001 
S.lSE-002 
2.37E-002 
7.20E-002 
3.08E-002 
3.05E-002 
1.33E-00l 
S.l7E-00l 
6.84E+OOO 
2.53E-00l 
2.33E-00l 
2.09E-002 
8.62E-002 
4.SOE-002 



************************************************************************* 
• Sandia National Laboratories * 
• Radiation Protection Sample Diagnostics Program [806 Laboratory] * 
* 2/17/99 4:09:58 PM * 
****************~* ***************************************************** 

: Analyzed by: ~ ~ 7 h 'i Reviewed by: ~ .::L \ c)..~\0 Q : 
************;*** *****':**********~*************~; •• *~*** ~·~~****** 
Customer : S.COLLINS/M.SANCHEZ (6134) --
Customer Sample ID 044648-001 
Lab Sample ID 90033315 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
666.000 

2/15/99 
2/17/99 

LAB02 
6ooo I 

SOLID SAMPLE 
gram 

11:01:00 AM 
12:08:45 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide 
Name 

U-238 
RA-226 
PB-214 
BI-214 
PB-210 

TH-232 
RA-228 
AC-228 
TH-228 
RA-224 
PB-212 
BI-212 
TL-208 

U-235 
TH-231 
PA-231 
TH-227 
RA-223 
RN-219 
PB-211 
TL-207 

Activity 
(pCi/gram ) 

Not Detected 
1. SBE+OOO 
8.46E-00l 
7.96E-00l 

Not Detected 

8.35E-001 
9.3BE-001 
8.18E-001 
7.90E-00l 
8.27E-001 
8.42E-001 
9.93E-001 
7.84E-00l 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
/Error ..// _________ _ 

V/ •••••••.• 
V 7.81E-001 

l.58E-001 
2.78E·001 

./; 4.53E-001 
I 3 .96E-001 

2.29E-00l 
2.62E-001 
2.08E-00l 
4.17E-001 
S.74E·001 

~~~~~~~~~ 

MDA 
(pCi/gram ) 

7.96E-001 
5.75E-001 
5.01E-002 
4.91E·002 
3.85E+001 

1. 67E-001 
1.32E·001 
8.37E-002 
4.84E·001 
5.31E-002 
4.28E-002 
2.88E-001 
6.27E-002 

2.40E-001 
1.49E+000 
1.43E+000 
3.78E-001 
2.22E-00l 
3.8BE-001 
8.63E-001 
1.23E+001 

AM-241 Not Detected --------- 5.26E-001 
PU-239 Not Detected --------- 4.28E+002 _ 1 .~~ # 
NP-237--------1~-~9~7~E~9~9~1~--~2~-~1~3~E~8~9~1-------2.41E-00l M~~ ~ 

~=~~~ ~~~ g~~~;i~~ ========= ~:~~~:ggf ,~~Jr?/51 

Note: Ra-226 and U-235 gamma oeaks 
interfere. Either isotope · 
may be over-estimated. 



[Summary Report] - Sample ID: : 90033315 

Nuclide 
Name 

AG-10Bm 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram 

Not Detected 
.Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

Ei 21E-001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.64E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

1 09E-001 

2. 72E+000 

MDA 
(pCi/gram 

3.42E-002 
6.4BE-002 
6.37E-002 
2.82E-001 
B.1BE-001 
1.26E-001 
3.05E-002 
5.45E-002 
2.34E-001 
3.23E-002 
3.13E-002 
3.1BE-002 
3.4BE-002 
2.37E-001 
3.75E-002 
2 48E-002 
9.40E-002 
1. 66E-001 
1. 51E-001 
7.0BE-002 
1.1BE-001 
3.19E-002 
3.40E-002 
2.75E-002 
2.65E-001 
3.62E-002 
3.49E-002 
3.59E-001 
3. B1E-002 
3.14E-001 
2.42E-001 
2.20E-001 
7.29E-002 
2.91E-002 
2.67E-001 
6.75E-002 
2.95E-002 
9.13E-002 
3.BBE-002 
3.54E-002 
1.55E-001 
6.03E-001 
B.BOE+OOO 
2.90E-001 
2.BOE-001 
2.37E-002 
1. OOE- 001 
5.44E-002 



*****YW*****Y**Y************************•*******•*******************TTTTW 
* Sandia National Laboratories * 
• Radiation Protection Sample Diagnostics Program [806 Laboratory] * 
* 2/18/99 8:02:32 AM * 
*•***+WW*YT~·-~~YYWY******Y***********************~*******************TT* 

:. ~!~~:;~.~~ ~.;;. ..;l;/L~f:: ... ***.* .!;;;!;':';~. ~r~~ l =;? .. ~ ~! ...... * .... *: 
Customer : S.COLLINS/M.SANCHEZ (6134) 
Customer Samole : 044649-001 
Lab Sample ID 90033316 tJ2 ---d ~~ 
Sample Description MARINELLI SOLID SAMPLE 
Samole Quantity 1075.000 gram 
SamPle Date/Time 2/15/99 11:05:00 AM 
Acquire Start Date/Time 2/17/99 4:18:42 PM 
Detector Name LAB02 
Elapsed Live/Real Time 6000 I 6004 seconds 

Comments: 
********************************************************************~**** 

Nuclide 
Name 

Activity 
(pCi/gram ) 

2-sigma 
1 Error 

MDA 
{pCi/gram l 

~~~~:- N;~~~~i~~i~i ~~~~~i:~~~- ~~~~~=gg~--
PB-214 7.70E-00l 1.37E-001 3.64E-002 
BI-214 6.94E-00l 1.29E-001 3.42E-002 
PB-210 Not Detected ~ --------- 2.87E+001 

TH-232 9.07E-001 '/4.42E-001 l.14E-001 
RA-228 9.27E-001 j 2.57E-001 1.10E-001 
AC-228 8.54E-001 2.07E-001 6.26E-002 
TH-228 9.23E-001 2.72E-001 3.58E-001 
RA-224 9.59E-001 2.24E-001 3.56E-002 
PB-212 8.46E-001 1.55E-001 3.16E-002 
BI-212 9.76E-001 4.83E-001 2.34E-001 
TL-208 7.60E-001 

1
3.96E-001 4.91E-002 

U-235 9.03E-002 1.50E-00l l.90E-001 
TH-231 Not Detected --------- l.22E+OOO 
PA-231 Not Detected --------- 1.08E+OOO 
TH-227 Not Detected --------- 2.93E-00l 
RA-223 Not Detected --------- 1.80E-001 
RN-219 Not Detected --------- 2.78E-00l 
PB-211 Not Detected --------- 6.44E-00l 
TL-207 Not Detected --------- 1.01E+001 

AM-241 Not Detected --------- 4.17E-001 _ 11 
PU-239 Not Detected --------- 3.50E+002 A/.~dV~~~ 
~i: g ~ ___ N_o_t_6&-o ..... !EJ;~:;;s-c-t""8 e""8 d:-a--~~~~ 9-:-s-:iii~---&:-&:.;.:----: : ~ g~: g g~ ,-· ~z,/t¥/ e, t 

TH-229 Not Detected --------- 2.23E-001 ~ 

Note: R a-226 and U-235 g<Irr.;-na p:aks 
mtsrfere. Either isotoce 
may be over-estimated. 



[Summary Report] - Sample ID: : 90033316 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
co-sa 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
.Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

9.59E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.11E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma. 
Error 

3.31E-002 

2.97E+000 

MDA 
(pCi/gram 

2.69E-002 
2.86E-002 
4.78E-002 
l. 91E-001 
7.75E-001 
1.02E-001 
2.46E-002 
4.28E-002 
l.93E-001 
2.44E-002 
2.49E-002 
2.52E-002 
2.76E-002 
1. 82E-001 
2.77E-002 
l. 71E-002 
7.46E-002 
l.32E-001 
1.23E-001 
5.67E-002 
9.09E-002 
2.50E-002 
2.57E-002 
2.12E-002 
l. 77E-001 
3.11E-002 
2.65E-002 
2.97E-001 
3.21E-002 
2.99E-001 
l.95E-001 
l. 66E-001 
6.50E-002 
2.22E-002 
2.16E-001 
5.38E-002 
2.18E-002 
6.58E-002 
2.7BE-002 
2.76E-002 
l.lBE-001 
4.82E-001 
1.13E+001 
2.44E-001 
2.31E-001 
1. 70E-002 
7.74E-002 
4.12E-002 



························•**************************•********~************ 
~ Sandia National Laboratories * 
~ Radiation Protection Sample Diagnostics Program [806 Laboratory] y 

~ 2/17/99 7:41:07 PM * 
***********************************•**•***************************W****** 

:*~:;r;;~*~r~~**;?* ****~!!!l!*"**-**!;!!;:;~*~r0rML.::J~~Jis****"**: 
Customer : S.COLLINS/M.SANCHEZ (6134) -
Customer Sample I : 044650-001 
Lab Sample ID 90033317 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
964.000 

2/15/99 
2/17/99 

LAE02 
6ooo I 

SOLID SAMPLE 
gram 

10:58:00 AM 
6:00:51 PM 

6004 seconds 

Comments: 
************************************************************************* 

Nuclide 
Name 

-------
U-238 
RA-226 
PB-214 
BI-214 
PB-210 

TH-232 
RA-228 
AC-228 
TH-228 
RA-224 
PB-212 
BI-212 
TL-208 

U-235 
TH-231 
PA-231 
TH-227 
RA-223 
RN-219 
PB-211 
TL-207 

AM-241 
PU-239 
NP-237 
PA-233 
TH-229 

Activity 2-sigma MDA 
{pCi/gram ) Error (pCi/gram 
-----------

1 ~~~~i=~~i-
-----------

Not Detected 6.51E-001 
l. 64E+000 4.44E-001 
7.1.9E-001 l.29E- 001 3.66E-002 
6.56E-001 l. 24E- 001 3.60E-002 

Not Detected/ --------- 3.06E+001 

8.28E-001/ 4.24E-00l l.23E-001 
7.95E-00l 2.50E-001 l.OBE-001 
8.09E-001 l.9.9E-001 6.3lE-002 
7.60E-001 5.09E-001 3.80E-001 
B.40E-001 2.01E-00l 4.47E-002 
7.83E-00l 2.44E-001 3.4lE-002 
1.03E+000 5.07E-001 2.43E-001 
7.33E-001 l. SSE-001 4.98E-002 

Not Detected 
/ _________ 

1.89E-001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

Not Detected 
Not ·Detected 
Not Detected 
Not Detected 
Not Detected 

--------- 1.23E+OOO 
--------- 1.l2E+OOO 
--------· 3.0lE·OOl 
--------- l. 86E·OOl 
--------- 2.92E-00l 
--------- 6.60E·OOl 
--------- 1.08E+00l 

--------- 4.11E-001 
--------- 3.55E+002 
--------- 2.82E-001 
--------- 4.57E-002 
--------- 2.31E-001 

Note: Ra-226 and U-235 gamma peaks 
intertere. Either isotope 
may be over-estimated. 



[Summary Report] - Sample r.o: : 90033317 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
co-sa 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram 

2-sigma 
Error 

Not Detected ---------
.Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected / ---------

1.04E-001 3.70E-002 
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------

1.77E+001 2.54E+000 
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------

MDA 
(pCi/gram 

2.85E-002 
2.98E-002 
4.93E-002 
2.03E-001 
9.57E-001 
l. 09E- 001 
2.49E-002 
4.28E-002 
l. 96E-001 
2.47E-002 
2.54E-002 
2.36E-002 
2.86E-002 
l. 87E-001 
2.83E-002 
l.68E-002 
7.62E-oo2 
l.38E-001 
1.25E-001 
5.45E-002 
9.50E-002 
2.62E-002 
2.65E-002 
2.15E-002 
2.01E-001 
3.14E-002 
2.71E-002 
3.07E-001 
3.16E-002 
3.17E-001 
2.04E-001 
l. 72E-001 
5.98E-002 
2.20E-002 
2.10E-001 
5.30E-002 
2.23E-002 
6.79E-002 
3.00E-002 
2.78E-002 
1.19E-001 
4.80E-001 
1.44E+001 
2.48E-001 
2.40E-001 
2.08E-002 
7.85E-002 
4.32E-002 



************************************************************•**+++tW++T++ 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] * 
* 2/17/99 9:22:57 PM * 
********************************************************~*************•*• 

: Analyzed by: ? '"2- J, tlf ~ Reviewed by: \..J.J..I c::::2..l ~-:~ .. \ Q q : 
******************* *****~* ******!************~*** ****~~******** 
Customer : S.COLLINS/M.SANCHEZ (6134) -
Customer Sample I : 044651-001 
Lab Sample ID 90033318 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
934.000 

2/15/99 
2/17/99 

LAB02 
6000 I 

SOLID SAMPLE 
gram 

10:57:00 AM 
7:42:41 PM 

6004 seconds 

Corranents: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram 

------- -----------
U-238 Not Detected 
RA-226 1. 77E+000 
PB-214 8.33E-001 
BI-214 7.SSE-001 
PB-210 Not Detected 

TH-232 8.53E-001 
RA-228 9.24E-001 
AC-228 8.93E-001 
TH-228 8.88E-001 
RA-224 9.31E-001 
PB-212 8.70E-001 
BI-212 8.61E-001 
TL-208 7.51E-001 

U-235 Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 5. JlE 9 81 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma MDA 
;_ror (pCi/gram ) 

~ ------- ----------------- 6.68E-001 
l.91E+OOO 4.94E-00l ' l.42E-001 3.80E-002 [, 2.32E-001 3.62E-002 

~~~~:~~~~~ 
3.04E+001 

l.29E-001 
2.56E-001 1.15E-001 
1.88E-001 6.34E-002 

~C6' 6.63E-001 4.12E-001 
2.22E-00l. 4.98E-002 
1.29E- 001 3.15E-002 
4.00E-00l. 2.56E-001 
1.59E- 001 S.06E-002 

I--------- 1.99E-001 
--------- 1.26E+000 
--------· 1.15E+000 
--------- 3.19E-001 
--------- 1.94E-001 
--------- 2.9SE-001 
--------- 6.68E-001 __ .. ______ 

1.07E+001 

--------- 4.17E-001 J _. f 
--------- 3. 6 6E+002 ..:1" '/_fu/( l ,· 
2.60E 80: 2. 83E- 001 f\1. 
--------- 4.64E-002 ?7../tt/ff ......... ______ 

2.24E-001 

Note: Ra·225 and U-235 gami7la peaks 
interfere. Either isotope 
may be over-estimated. 



[Summary Report] · Sample ID: : 90033318 

Nuclide 
Name 

AG·108m 
AG·110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-i34 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram 

2-sigma 
Error 

Not Detected ---------
Not Detected ---------
Not Detected ----·----
Not Detected ········-
Not Detected ---------
Not Detected ······---
Not Detected ---···-·· 
Not Detected ----·-··· 
Not Detected ---···-·· 
Not Detected ----·----
Not Detected ---------
Not Detected A-------Not Detected ---·----
Not Detected ---------
Not Detected --------· 

2.54E·002 2.38E·002 
Not Detected ·--------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ----·-··· 
Not Detected ---------
Not Detected ---------
Not Detected ---------

1.67E+001 2.39E+000 
Not Detected ---------
Not Detected -----·-·-
Not Detected -------·-
Not Detected ----·----
Not Detected ---------
Not Detected ---------
Not Detected ········· 
Not Detected ---------
Not Detected --------· 
Not Detected --------· 
Not Detected ---------
Not Detected ---------
Not Detected --------· 
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------

MDA 
(pCi/gram 

2.86E-002 
2.61E·002 
5.30E-002 
2.06E-001 
9.61E·001 
1.16E·OOl 
2.52E·002 
4.56E-002 
1.97E-001 
2.77E-002 
2.64E·002 
2.53E-002 
2.75E-002 
1.93E-001 
2.97E·002 
1.80E-002 
7.86E-002 
1. 40E-001 
1.27E-001 
5.61E-002 
9.45E-002 
2.56E-002 
2.73E-002 
2.25E-002 
2.23E-001 
3.21E·002 
2.74E·002 
3.41E·001 
3.33E-002 
3.66E-001 
2.19E-001 
1. 77E-001 
5.82E-002 
2.27E-002 
2.21E-001 
5.76E-002 
2.30E-002 
6.S4E·002 
2.92E·002 
2.90E·002 
1.24E·001 
4.93E·001 
l.BOE+OOl 
2.63E·001 
2.57E·001 
2.00E·002 
8 .llE-002 
4.13E-002 



******************************************************************~****** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] * 
* 2/18/99 9:38:37 AM * 
************************************************************************* 

: Analyzed by: 9: rz..-/t f )'i '7 Reviewed by: tv-LI~J~IQa : 
•**********~****** ***•****'*******!******•*****~~******~+*4****~** 
CUstomer : S.COLLINS/M.SANCHEZ (6134) -
CUstomer Sample ID 044652-001 
Lab Sample ID 90033319 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
838.000 

2/15/99 
2/17/99 

LAB02 
6ooo I 

SOLID SAMPLE 
gram 

10:15:00 AM 
9:24:30 PM 

6004 seconds 

Comments: 
************************************************************************* 

Nuclide 
Name 

Activity 2-sigma MDA 
(pCi/gram Error (pCi/gram ) 

u=23a-- N;~-D~~~~~~d ~7==.o=g=E==_ 0= 0= 1=- 7:36i:oo~--
RA-226 1.63E+000 V 5.16E-001 
PB-214 8.54E-001 1.47E-001 4.36E-002 
BI-214 7.66E-001 1.33E-001 4.12E-002 
PB-210 Not Detected --------- 3.49E+001 

TH-232 9.6l.E-001 /fs.06E-001 1.56E-001 
RA-228 9.94E-001 I ~.OlE-001 1.29E-001 
AC-228 9.35E-001 2.21E-001 7.36E-002 
TH-228 8.52E-001 2.52E-001 4.52E-001 
RA-224 9.51E-001 2.2BE-001 5.7l.E-002 
PB-212 9.44E-001 2.86E-00l 3.73E-002 
BI-212 1.04E+000 5.16E-00l 3.07E-001 
TL-208 B.36E-001 I 74E-00l. 6.19E-002 

U-235 Not Detected -~------- 2.21E-001 
TH-231 Not Detected --------- l.36E+000 
PA-231 Not Detected --------- 1.2BE+000 
TH-227 Not Detected --------- 3.56E-001 
RA-223 Not Detected --------- 2.09E-001 
RN-219 Not Detected --------- 3.54E-001 
PB-211 Not Detected --------- 7.97E-001 
TL-207 Not Detected --------- l..16E+001 

AM-241 Not Detected --------- 4.64E-001 ~~~ 
PU-239 Not Detected --------- 4.10E+002 .-IJ ~ 
NP- 2 3 7 ----;c;-,.,.:;7~3-33~9 9;.:;1~--:!-' .....:. 3!-S9"l>Er--;;.9 99.;11:----3 • OBE- 00 1#.;:-f c{v'ft.-c: 9· , . .,,f ~ 
PA-233 Not Detected --------- S.31E-002 . -z, '' 
TH-229 Not Detected --------- 2.58E-00l 

Note: Ra-226 and U-235 gamma osaks 
imerfere. Eiiher isotooe 
may be over-estimated. 



[Summary Report] - Sample ID: : 90033319 

Nuclide 
Name 

AG-~08m 
AG-~10m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
co-sa 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-~83 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

2-sigma 
Error 

Not Detected ---------
Not Detected ---------.. 
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ~--------
Not Detected/·--------
Not Detected ---------

4.56E-001 8.36E·002 
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------

1.99E+001 2.85E+OOO 
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------

MDA 
(pCi/gram 

3.16E-002 
5.09E·002 
5.70E-002 
2.31E-001 
l. OSE+OOO 
1.37E-001 
2.80E-002 
4.95E-002 
2.18E-001 
2.91E-002 
2.89E-002 
2.78E-002 
3.29E-002 
2.19E-OO~ 
3.24E-002 
2.07E·002 
8.63E·002 
l. 53E- 001 
l.37E-001 
6.26E-002 
l. 07E-001 
3.01E-002 
3.14E·002 
2.53E-002 
2.20E-001 
3.58E-002 
3.17E-002 
3.66E-001 
3.62E-002 
4. 72E- 001 
2.49E·001 
2.03E-001 
7.46E-002 
2.70E-002 
2.48E·001 
6.55E-002 
2.59E-002 
7.87E-002 
3.53E-002 
3.20E-002 
l.40E-001 
5.53E-001 
2.62E+001 
2.95E-001 
2.92E-001 
2.11E-002 
9.27E-002 
4.82E-002 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laborato~J * 
* 2/18/99 12:46:35 AM * 
************************Y*****7*Y*****7*************************++++*W*** 

: Analyzed by: /? --zlr k'lf '7 Reviewed by: \...M_.I t9-1~\. l GO : 
***********~******~****£: •• ******!*************~*** .r;~~~******** 
Customer : S.COLLINS/M.SANCHEZ (6134) -
Customer Sample ID 044653-001 
Lab Sample ID 90033320 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
864.000 

2/15/99 
2/17/99 

LAB02 
6ooo I 

SOLID SAMPLE 
gram 

1.0:23:00 AM 
1.1:06:19 PM 

6004 seconds 

Comments: 
************************************************************************* 

Nuclide 
Name 

..................... 
U-238 
RA-226 
PB-214 
BI-214 
PB-210 

TH-232 
RA-228 
AC-228 
TH-228 
RA-224 
PB-212 
BI-212 
TL-208 

U-235 
TH-231 
PA-231 
TH-227 
RA-223 
RN-219 
PB-211 
TL-207 

AM-241 
PU-239 
NP-237 
PA-233 
TH-229 

Activity 2-sigma MDA 
Error (pCi/gram (pCi/gram 

----------- 'i~~~;i=~~i- -----~-----
Not Detected 7.09E·001 

L46E+000 4.92E·001 
7.57E-001 3.74E-001 4.22E-002 
7.09E-001 1.43E-001 3.97E·002 

Not Detected --------- 3.37E+001 

7.38E-00ll; 1.44E+OOO 1. 53E·001 
9.06E-001 ' 2.60E-001 1.26E-001 
8.48E-00l 
8.84E-001 
8.18E-001 
8.7lE-001 
1. OSE+OOO 
7.93E-001 

1. OBE-001 ./ 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.20E-001 7.28E·002 
3.4SE-001 4.21E·001 
1.99E-001 4.71E·002 
2.34E-001 3.17E·002 
S.S3E-001 2.61E·001 
3.17E-001 5.70E·002 

l..64E-001 2.07E-001 
--------- 1.38E+000 
--------- 1.2SE+OOO 
--------- 3.32E-001 
--------- 2.08E-001 
--------- 3.15E·001 
--------- 7.21E·001 
--------- 1.18E+001 

--------- 4.52E-001 
--------- 3.82E+002 
--------- 2.62E·001 
........................... S.lOE-002 
--------- 2.48E-001 

Note: Ra-226 and U-235 gamma peaks 
interie:-e. c!ther isotope 
may be ever-estimated. 

I~ 
lt \>~b 



[Summary Report] - Sample ID: : 90033320 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-ll.5 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y- 88 
ZN-65 
ZR-95 

Activity 
(pCi/gram 

Not Detected 
.Not Detected 
Not Detected 

8.63E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.28E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma. 
Error 

1.63E-001 

3.22E+OOO 

MDA 
(pCi/gram 

3.12E-002 
3.41E-002 
5.41E-002 
1.32E-001 
8.91E-001 
1.26E-001 
2.70E-002 
4.67E-002 
2.09E-001 
2.94E-002 
2.83E-002 
2.80E-002 
3.19E-002 
2.19E-001 
3.13E-002 

8.50E-002 
1.54E-001 
l.39E-001 
6.44E-002 
1.03E-001 
2.84E-002 
3.00E-002 
2.48E-002 
2.25E-001 
3.50E-002 
l.SOE-002 
3.68E-001 
3.68E-002 
4.91E-001 
2.34E-001 
1.99E-001 
l.45E-001 
2.58E-002 
2.44E-001 
3.66E-002 
2.56E-002 
7.26E-002 
3.22E-002 
3.14E-002 
1.36E-001 
5.52E-001 
2.98E+001 
2.92E-001 
2.88E-001 
2.20E-002 
8.71E-002 
4.90E-002 



-

****••••******************•*******•************************************** 
* Sandia National Laboratories + 

* Radiation Protection Sample Diagnostics Program [806 Laboratory} * 
* 2/18/99 8:53:43 AM + 

:·::;:::·:;:···?·····u~·~:·L·;:······::::::::·:::··\1:·~,·~:~:·:····: 
***********~****** *****'~** ***********•*********~*******~~-~***** 
Customer : S.COLLINS(M.SANCHEZ (6134) -
Customer Sample I : 044654-001 
Lab Sample ID 90033321 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

MARINELLI 
854.000 

2/15/99 
2/18/99 

LAB02 
6ooo I 

SOLID SAMPLE 
gram 
9:50:00 AM 

12:48:08 AM 

6003 seconds 

672--:.:23 7 

Y************************************************************************ 

Nuclide 
Name 

-------
U-238 
RA-226 
PB-214 
BI-214 
PB-210 

TH-232 
RA-228 
AC-228 
TH-228 
RA-224 
PB-212 
BI-U2 
TL-208 

U-235 
TH-231 
PA-231 
TH-227 
RA-223 
RN-219 
PB-211 
TL-207 

AM-241 
PU-239 
NP-237 
PA-233 
TH-229 

Activity 2-sigma MDA 
(pCi/gram Error (pCi/gram ) 

-~--------- "'i; ~ ;;~: ~~i- -----------
Not Detected 6.91E-001 

1.67E+000 4.47E-001 
7.75E-001 3.31E-001 4.05E-002 
6.56E-001 2.37E-001 3.92E-002 

Not Detected --------- 3.27E+001 

J 7.54E-00l j/ 4.04E·001 l.42E-001 
8.43E-001 · 2.73E-001 1.18E-001 
7.52E-001 
8.73E-001 
8.29E-00l 
7.63E-001 
9.29E-00l 
7.29E-001 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

Not Detected 
Not Detected 

6'.06E 991 
Not Detected 
Not Detected 

2.0BE-001 7.49E-002 
4.75E-001 4.30E-001 
2.02E-00l 5.27E-002 

C';ffi l.69E-00l 3.61E-002 
4.6BE-00l 2.51E-00l 

J1.66E-001 5.43E-002 

--------- 2.06E-001 
--------- l.32E+000 
--------- 1.20E+000 
--------- 3.20E-001 
--------- 2.02E-001 
--------- 3.23E-00l 
--------- 7.20E-001 
--------- 1.l.BE+001 

--------- 4.40E-00l. ~ 
--------- 3.79E+002 ~~~ 
3. i?E 991 2. 90E- 001!J •. 
--------- 4.74E-002 f?""'l-!IIJF~ ......... ______ 

2.45E-00l. 

Note: Ra-226 an1 U-235 gamma peaks 
interfere. Either isotope 
may be over-estimatea. 



[Summary Report] - Sample ID: : 90033321 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-llS 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
co-sa 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TC·99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gra.m ) 

Not Detected 
.Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

3.BQE-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.11E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.43E·002 

3.04E+OOO 

MDA 
(pCi/gra.m 

3.03E-002 
2.81E-002 
5.37E-002 
2. 1BE:- 001 
9.85E-001 
1.28E-001 
2.55E-002 
4.65E-002 
2.02E-001 
2.68E-002 
2.64E-002 
2.77E-002 
3.05E-002 
2.02E-001 
3.07E-002 
1.92E-002 
7.93E-002 
1.48E-001 
1.34E-00l 
6.66E-002 
l.OlE-001 
2.71E-002 
3.04E-002 
2.34E-002 
2.l8E-00l 
3.37E-002 
3.02E-002 
3.74E-00l 
3.50E-002 
4 .91E-001 
2.31E-00l 
l.94E-001 
1. 38E-00l 
2.46E-002 
2.34E-001 
6.59E-002 
2.50E-002 
7.06E-002 
3.17E-002 
2.98E-002 
1.35E-00l 
5.37E-001 
3.81E+001 
2.83E-001 
2.88E-00l 
2.05E·002 
8.68E-002 
4.64E-002 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] * 
* 2/20/99 6:09:04 PM * 
*****•**~***•···~~~·*•***+***•*********************•******************~** 

:.~:;r;;e.~r; ... :;:. .••. ~~.~:: ....•• ~:~!:::e.~r;~.~l~~L~.~ ..... : 
Customer : S.COLLINS/M.SANCHEZ (6134) -
Customer Sample : 044655-001 
Lab Sample ID 90033322 

Sample Description 
Sample Quantity 
Sample Date/T~e 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
835.000 

2/15/99 
2/18/99 

LAB02 
6000 I 

SOLID SAMPLE 
gram 
9:48:00 AM 
2:29:58 AM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram J Error (pCi/gra.m 

------- N~~-D;~;~~;d 'l --------·- -----------
U-238 --------- 7.23E-001 
RA-226 1.49E+000 8.80E-001 5.52E-001 
PB-214 7.BBE-001 1.42E-001 4.39E-002 
BI-214 6.90E-001 1.39E-001 3.97E-002 
PB-210 Not Detected --------- 3.31E+001 

TH-232 8.06E-001 Jj 4.26E-001 l.48E-001 Jl RA-228 9.43E-001 2.76E-001 1.19E~001 
AC-228 8.86E-001 2.15E-001 7.34E-002 
TH-228 8.98E-001 2.72E-001 4.13E-001 
RA-224 8.42E-001 2.05E-001 S.63E-002 

~~~ PB-212 8.45E-001 1.45E-001 3.50E-002 
BI-212 9.20E-001 /4.89E-001 2.64E-001 
TL-208 8.36E-001 l. 82E- 001 S.87E-002 

U-235 Not Detected --------- 2.06E-001 
TH-231 Not Detected --------- 1.36E+OOO 
PA-231 Not Detected --------- 1.23E+000 
TH-227 Not Detected --------- 3.35E-001 
RA-223 Not Detected --------- 2.09E-001 
RN-219 Not Detected --------- 3.20E-001 
PB-211 Not Detected --------- 7.40E-001 
TL-207 Not Detected --------- 1.11E+001 

AM-241 Not Detected --------- 4.48E-00l ~~ 
PU-239 Not Detected --------- 3.95E+002 ~~~ 
NP-237 5. ;1E 991 id.SSE 091 2.82E-00l,V.. 
PA-233 Not Detected --------- S.02E·002 ?-,./••!~ S TH-229 Not Detected --------- 2.42E-001 

··.··~· qa-226 and !J-::?-= ~"""r-"~~ :.eaks 
"""'rfere E1·1·n •• ·~,t~,- .. . ,,...... • c ....... \,. ....... -

my be over·est!m<m:d 



[Summary ReportJ - Sample ID: : 90033322 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
co-sa 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

2-sigma 
Error 

Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected/---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------

2.04E+001 2.93E+OOO 
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------

MDA 
(pCi/gram 

3.08E-002 
2.60E-002 
5.52E-002 
2.23E-001 
9.5BE-00l 
l.35E-001 
2.72E-002 
4.76E-002 
2.07E-001 
2.85E-002 
2.76E-002 
2.80E-002 
3.20E-002 
2.06E-001 
3.13E-002 
2.80E-002 
8.31E-002 
1.49E-001 
1.38E-001 
6.4SE-002 
1. 01E-001 
2.78E-002 
3.05E-002 
2.40E-002 
2.20E-00l 
3.73E-002 
J.OSE-002 
3.76E-001 
3.49E-002 
5.62E-00l 
2.45E-001 
2.01E-001 
7.82E-002 
2.39E-002 
2.36E-001 
6.49E-002 
2.56E-002 
7.49E-002 
3.20E-002 
3.22E-002 
1.39E-001 
S.SJE-001 
4.73E+001 
3.00E-001 
3.01E-001 
1.90E-002 
B.SJE-002 
4.70E-002 



•*********************•******************************•****•************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] • 
* 2/18/99 6:33:40 AM * 
*'***** ... ** * '* '*''* * *"*?"* * *** .. * **'* *.***** **"***'* *** * .. * *"*'* ... * * * '*"** *"* "* * ** *' ... '* * ..... '* ......... 
: Analyzed by: · -z-/z.~ /-; ~ Reviewed by: ~ ..oboW-J (]q : 
*t**********"*~~· *****·~··';********************~~ *• .+J**•***** 
Customer . : S.COLLINS/M.SANCHEZ (6134) -
Customer Sample ID LAB CONTROL SAMPLE USING CG134 
Lab Sample ID ~033323 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MIXED GAMMA STANDARD CG134 
1~000 ~ach -

11/01/90 12:00:00 PM 
2/18/99 6:23:27 AM 

LAB02 
600 I 606 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each Error (pCi/Each 

------- ----------- ---------- -----------
U-238 Not Detected --------- 4.14E+003 
RA-226 Not Detected --------- 5.77E+003 
PB-214 Not Detected --------- 6.38E+002 
BI-214 Not Detected --------- 5.4BE+002 
PB-210 Not Detected - -------- 2.70E+OOS 

TH-232 Not Detected --------- 1.95E+003 
RA-228 Not Detected --------- 2.26E+003 
AC-228 Not Detected --------- 1.31E+003 
TH-228 Not Detected --------- 1.24E+005 
RA-224 Not Detected --------- 2.85E+003 
PB-212 Not Detected --------- 9.75E+003 
BI-212 Not Detected --------- 7.22E+004 
TL-208 Not Detected --------- 1.6SE+004 

U-235 Not Detected --------- 1.58E+003 
TH-231 Not Detected --------- 9.37E+003 
PA-231 Not Detected --------- 1.30E+004 
TH-227 Not Detected --------- 2.40E+003 
RA-223 Not Detected --------- 1. OOE+0.26 
RN-219 Not Detected --------- 5.49E+003 
PB-211 Not Detected --------- 1..21E+004 
TL-207 Not Detected --------- 1.93E+005 

AM-241 7.91E+004 1.45E+004 3.00E+003 
PU-239 Not Detected --------- 2.80E+006 
NP-237 Not Detected --------- .2.1SE+003 
PA-233 Not Detected --------- 5.63E+002 
TH-229 Not Detected --------- 1.75E+003 



[Summary Report] - Sample ID: : 90033323 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/Each 

Not Detected 
.Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

8.09E+004 
Not Detected 
Not Detected 

7.24E+004 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

1.09E+004 

9.62E+003 

MDA 
(pCi/Each 

2.73E+002 
6.66E+006 
6.83E+002 
4.05E+020 
6.48E+005 
1.00E+026 
9.20E+008 
l. OOE+026 
2.49E+006 
2.18E+014 
4.75E+005 
2.17E+015 
4.16E+002 
l. OOE+026 
4.26E+003 
2.32E+002 
9.56E+002 
2.35E+003 
3.23E+003 
l. OOE+026 
4.26E+006 
9.90E+021 
l.OOE+026 
5.95E+014 
1.23E+003 
l. OOE+026 
2.56E+005 
1.00E+026 
1.62E+003 
1.00E+026 
1.00E+026 
1.00E+026 
l.OOE+026 
1.00E+026 
8.01E+005 
l. OOE+026 
3.76E+017 
8.56E+003 
3.40E+010 
3.91E+016 
8.43E+010 
1.00E+026 
1.00E+026 
1.00E+026 
1.00E+026 
5.66E+010 
3.95E+006 
8.21E+016 



++********~****W**Y**'****W****Y***'********•********++W+W+++++~+++++++++t 

* Sandia National Laboratories ~ 
* Radiation Protection Sample Diagnostics Program * 
* Quality Assurance Report * 
**************+++++++++++++++++•+W++•+++++++++++++++*++++++++++++t+++++++Y 

Report Date 
QA File 
Analyst 
Sample ID 
Sample Quantity 
Sample Date 
Measurement Date 
Elapsed Live Time 
Elapsed Real Time 

2/18/99 6:33:42 AM 
C:\GENIE2K\CAMFILES\LCS2.QAF 
FCD 
90033323 

l. 00 
11/01/90 

2/18/99 
600 
606 

Each 
12:00:00 

6:23:27 
seconds 
seconds 

PM 
AM 

Parameter Mean 1S Error New Value < LU : SD : UD : BS > 

AM-241 Activity 8.184E-002 

CS-137 Activity 7.059E-002 

C0-60 Activity 7.85BE-002 

4.031E-003 

1.964E-003 

2.160E-003 

Flags Key: 

Reviewed by: 

LU = 
SD .. 
UD 
BS = 

Boundary Test 
Sample Driven N-Sigma Test 
User Driven N-Sigma Test 
Measurement Bias Test 

7.912E-002 < 

7.242E-002 < 

B.OSSE-002 < 

(Ab = Above , 
(In = Investigate, 
(In .. Investigate, 
(In • Investigate, 

Be 
Ac 
Ac 
Ac 

> 

> 

> 

• Below ) 
- Action) 
.. Action) 
- Action) 





Internal lab ANALYSIS REQUEST AND CHAIN OF CUSTODY P"g' 1 or 2 

Arucocl 601620 



Analysis Request And Chain Of Custody (Continuation) 

Parameter & Method 



Organization: 

Project Localion: 

Phone: 

Dale Results Needed: 

:1 r I( .2 ->- Y r 
z-z"t.-~ c; 

Suspect Isotopes: ell Me""" 
Case Number: 2).. J. .l-_ .J.. Y I 

111) 

Relinquished by .<-ft->:rrr'-'-'.::.=-t7'---
Relinquished by -~q---f-',1--
Relinquished 

Dale ...L!"'.....-'=-...--:!,.--.~:::- Received by ---~~---~-
Dale Received by---------- Date _____ _ 

Dale Received by--------- Dale _____ _ 

Date Received by---------- Dale _____ _ 

I!J";j) l)l()).f)~ 1 





****************~******************************************************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Labora~ory] * 
* 2/17/99 10:17:22 AM * 
~*************W****************Y**********~******************Y+W~++TWWYWW 

: Analyzed by: ? z.lt'? It;~ Reviewed by:~~ le>.j..;l..;;:....lQ., : 
***********!***** ****J**~*'****~*************~* *** '*********** 
Customer : S.COLLINS/M.SANCHEZ {6134) -
Customer Sample ID 044656-001 
Lab Sample ID 90033301 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
784.000 

2/15/99 
2/16/99 

LAB02 
6ooo I 

SOLID SAMPLE 
gram 

10:02:00 AM 
1:31:55 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram 

------- -----------
U-238 Not Detected 
RA-226 l. 48E+000 
PB-214 7.73E-001 
BI-214 7.16E-001 
PB-210 Not Detected 

TH-232 7.99E-001 
RA-228 8.6BE-001 
AC-228 8.71E-001 
TH-228 6.47E-001 
RA-224 B.19E-001 
PE-212 8.30E-001 
BI-212 8.08E-001 
TL-208 6.94E-001 

U-235 Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 L1JE ee: 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma MDA 
Error / (pCi/gram ) 

---------- ----·------ ·G --------~ / 7.32E~001 
7.77E-001 5.45E·001 [~ 
3.96E-001 4.41E·002 
2.70E-001 3.78E-002 

b'~b --------- 3.27E+001 

4.4SE-001 ~ l.49E-001 
2.62E-001 l.20E-001 
2.24E-001 6.49E-002 
2.16E-00l 4.86E-001 
2.01E-001 5.36E-002 
1.46E-001 3.45E-002 
4.18E-001 2.60E-001 
1. 61E-001 / 6.18E·002 

2.18E-001 ---------
--------- l. 39E+000 
................ ~- l.28E+OOO 
--------- 3.43E-001 --------- l.98E-001 --------- 3.34E-001 ---- -- --- 7.49E-001 
--------- 1.17E+001 

--------- 4.66E-001 
--------- 3.90E+002 J_J ~ ~ .... --- ee: 3.14E-001fv'~ t-eA .,_f 1"")H Z! .. Sd1S 

--------- 5.27E-002 
·-------- 2.48E-001 

Note: Ra-225 ar.d U-235 gamn::: oeaks 
interiere. Either isotooe 
may be over-estimated. 



[Summacy Report) - Sample ID: : 90033301 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram 

------- ---------- ---------- ----------
AG-108m Not Detected --------- 3.20E-002 
AG-110m .Not Detected --------- 4.01E-002 
BA-133 Not Detected --------- 5.59E-002 
BE-7 Not Detected --------- 2.34E-001 
CD-109 Not Detected --------- l.07E+000 
CD-ll5 Not Detected --------- 8.65E-002 
CE-139 Not Detected --------- 2.SlE-002 
CE-141 Not Detected --------- 4.84E-002 
CE-144 Not Detected --------- 2.13E-001 
C0-56 Not Detected --------- 2.92E-002 
C0-57 Not Detected --------- 2.85E-002 
C0-58 Not Detected --------- 2.83E-002 
C0-60 Not Detected ---------/ 3.14£-002 
CR-51 Not Detected --------- 2.10£-001 
CS-134 Not Detected --------- 3.34E-002 
CS-137 1.90E-001 S.OOE-002' 2.05£-002 
EU-152 Not Detected --------- 8.60E-002 
EU-154 Not Detected --------- l.54E-00l 
EU-155 Not Detected --------- l.41E-001 
FE-59 Not Detected --------- 6 .38E-002 
GD-153 Not Detected --------- l.03E-00l 
HG-203 Not Detected --------- 2.82E-002 
I-131 Not Detected --------- 2.91E-002 
IR-192 Not Detected --------- 2.47E-002 
K-40 1. 93E+001 2.75E+000 2.39E-001 
MN-52 Not Detected --------- 2.64E-002 
MN-54 Not Detected --------- 3.29E-002 
M0-99 Not Detected --------- 2.64E-001 
NA-22 Not Detected --------- 3.66E-002 
NA-24 Not Detected --------- 1. 04E-001 
NB-95 Not Detected --------- l. 86E-001 
ND-147 Not Detected --------- l. 93E-00l 
NI-57 Not Detected --------- 4.31E-002 
RU-103 Not Detected --------- 2.55E-002 
RU-106 Not Detected --------- 2.54£-001 
SB-122 Not Detected --------- 4.71£-002 
SB-124 Not Detected --------- 2.50E-002 
SB-125 Not Detected --------- 7.57E-002 
SN-113 Not Detected --------- 3.37E-002 
SR-85 Not Detected --------- 3.23E-002 
TA-182 Not Detected --------- l.34E-00l 
TA-183 Not Detected --------- 4.64E-00l 
TC-99m Not Detected --------- 6.62E-00l 
TL-201 Not Detected --------- 2.16E-00l 
XE-133 Not Detected --------- l. 89E-00l 
Y-88 Not Detected --------- l.98E-002 
ZN-65 Not Detected --------- 8.78E-002 
ZR-95 Not Detected ---·----- 4.46E-002 



*********************************'*''*'********'*'************************'*'*'*'*'* 
* Sandia National Laboratories '* 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] * 
* 2/17/99 10:33:45 AM * 
**Y***++T*******;P-*** ******************T***********T**************~***** 
'*' .. 
* Analyzed by: 7- 11 ., If 7 Reviewed by: \,xLI & I ~C1q * 
****************** ****~**'~*****~~*************~***~***********•*• 
Customer : S.COLLINS/M.SANCHEZ (6134) -
Customer Sample D : 044657-001 
Lab Sample ID 90033302 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
757.000 

2/15/99 
2/16/99 

LAB02 
6000 I 

SOLID SAMPLE 
gram 

10:58:00 AM 
3:13:43 PM 

6003 seconds 

-;{"> ) u ,~ 
(: ;..:_ - ..::>< { c 

Comments: 
***'*'**'*****'*'*****'****'*****'********'***************'**'****'*'*'*'******'**'*'*'*'*'*** 

Nuclide Activity 
Name (pCi/gram 

------- ---------- .. 
U-238 Not Detected 
RA-226 1.76E+000 
PB-214 7.86E-001 
BI-214 7.49E-001 
PB-210 Not Detected 

TH-232 7.87E-001 
RA-228 9.38E-001 
AC-228 8.72E-001 
TH-228 9.02E-001 
RA-224 8.74E-001 
PB-212 8.60E-001 
BI-212 1.04E+000 
TL-208 7.61E-001 

U-235 Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 4. 69E 991 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma MDA 
Error (pCi/gram ) 

;~~~~=~~~~ -----------
7.36E-001 
4.70E-001 

ft 2.4SE-001 4.41E-002 
3.99E-001 3.89E-002 

:~~:~~::~? 
3.41E+001 

b~1 1.49E-001 
2.92E-001' 1.32E-001 
2.08E-001 7.05E-002 
2.68E-001 4.28E-001 
2.14E-001 5.01E-002 
3.24E-001 3.72E-002 
4.69E-001 2.59E-001 
1.67E-001 I 6.28E-002 

---------. 2.07E-001 --------- 1. 39E+000 
--------- 1.24E+OOO 
--------- 3.54E-001 
--------- 1.94E-001 --------- 3.50E-001 --------- 7.49E-001 
--------- 1.20E+001 

-----·--- 4.69E-001 ~ ~ --------- 3.96E+002 ,J-~ 
2 .. il= 881 2. 79E-001 ~ 
---·----- s.~2E-002 rjrdH _______ .,.._ 

2.43E-001 

Note: ~o:-225 and IJ-235 gamma peaks 
ir.terf::re. i:ither isotope 
may be over-estimated. 



[Summary Report} - Sample m: : 90033302 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

·------ ---------- ---------- ----------
AG-108m Not Detected --------- 3.25E·002 
AG-110m ·NOt Detected ----- ... --.- 2.80E·002 
BA-133 Not Detected --------- 5.67E-002 
BE-7 Not Detected --------- 2.16E-001 
CD-109 Not Detected --------- 9 .46E·OOl 
CD-115 Not Detected --------- 8.83E-002 
CE-139 Not Detected --------- 2.76E·002 
CE-141 Not Detected --------- 4.68E-002 
CE-144 Not Detected --------- 2.15E·001 
C0-56 Not Detected --------- 2.85E-002 
C0-57 Not Detected --------- 2.8SE·002 
co-sa Not Detected --------- 2.SOE-002 
C0-60 Not Detected --------- 3.37E·002 
CR-51 Not Detected 

;=;;i=~~; / 2.05E-001 
CS-134 Not Detected 3.36E·002 
CS-137 2.10E-002 l 99E-002 
EU-152 Not Detected ----·---- 8.59E-002 
EU-154 Not Detected --------- 1.60E-001 
EU-155 Not Detected. --------- 1. 4l.E- 001 
FE-59 Not Detected --------- 5.93E-002 
GD-153 Not Detected --------- 1.02E-00l. 
HG-203 Not Detected --------- 2.88E-002 
I-131 Not Detected --------- 2.75E-002 
IR-192 Not Detected --------- 2.49E-002 
K-40 l..79E+001 2.59E+OOO 2.SOE-001 
MN-52 Not Detected --------- 3.14E-002 
MN-54 Not Detected --------- 1. 5l.E- 002 
M0-99 Not Detected ---·----- 2.64E-001 
NA-22 Not Detected --------- 3.75E-002 
NA-24 Not Detected --------- 1. 05E-001 
NB-95 Not Detected --------- 1..92E-001 
ND-147 Not Detected --------- 1. 83E-001 
NI-57 Not Detected --------- 7.25E-002 
RU-103 Not Detected --------- 2.46E-002 
RU-106 Not Detected --------- 2.50E-001 
SB-122 Not Detected --------- 4.46E-002 
SB-124 Not Detected --------- 2.5SE-002 
SB-125 Not Detected --------- 7.52E-002 
SN-113 Not Detected --------- 3.24E-002 
SR-85 Not Detected --------- 3.35E-002 
TA-182 Not Detected --------- 1.40E-001 
TA-183 Not Detected --------- 4.71E-001 
TC- 9 9rn Not Detected --------- 7.16E-001 
TL-201 Not Detected --------- 2.28E-001 
XE-133 Not Detected --------- 1.88E-001 
Y·SB Not Detected --------- 2.34E-002 
ZN-65 Not Detected --------- 9.04E-002 
ZR-95 Not Detected --------- 4.77E-002 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] * 
* 2/17/99 1.0:48:14 AM * 
•****************•***************************************************~•*t 

: Analyzed by: r 7- /,*7 If~ Reviewed by:~ ..a l_::v--.. \ QQ : 
******************* ****'I *'******~**************~*~~~~~J******** 
Customer : S.COLLINS/M.SANCHEZ (6134) 
Customer Sample : 044658-001 
Lab Sample ID 90033303 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
627.000 

2/15/99 
2/16/99 

LAB02 
6000 I 

SOLID SAMPLE 
gram 
9:55:00 AM 
5:10:47 PM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram } 

..................... -----------
U-238 Not Detected 
RA-226 1.57E+000 
PB-214 7.13E-00l 
BI-214 6.84E-001 
PB-210 Not Detected 

TH-232 ?.60E-001 
RA-228 7.79E-001 
AC-228 7.30E-001 
TH-228 6.51E-001 
RA-224 S.OSE-001 
PB-212 7.20E-001 
BI-212 9.1.5E-001 
TL-208 7.09E-001 

U-235 Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 6.8:E 981 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma MDA 
Error (pCi/gram l 

;:~~i=~~~~ -----------
7.96E-001 
5.98E-001 

3.74E-001 4.92E-002 

ILl 
1.31E-001 4.67E-002 
---------~ 3.56E+001 

4.30E-001 ~ L 64E-001 [v 
2. 51E- 001 • L 32E-001 \1\2Y 3.33E-001 8.24E-002 
2.62E-001 4.87E-001 
2.06E-001 7.10E-002 / 

3.14E-001 3.79E-002 
5. 61E-001 3.27E-001 
l.SOE-001 6.70E-002 

--------- / 2.25E-001 
--------- 1.43E+000 
--------- 1.39E+000 
--------- 3.65E-001 
--------- 2.04E-001 
--------- 3.50E-001 
--------- 8.11E-001 
--------- 1.30E+001 

............................ 4 .92E-001 , ( 
--------- 4.13E+002p~J?~~ J.s:= ee:. 2 .. 86E-001 I --------- 5. 73E-002 ? z/n ~ 'i 
-~------- 2.59E-001 

Note: :=;a.-223 ::r:d U-235 gamma oeaks 
imerfere. Either isotope 
:r:ay be ever-estimated. 



[Summary Report] - Sample ID: : 90033303 

Nuclide Activity 2-sigma 
Name (pCi/gram ) Error 

------- ---------- ----------
AG·108m Not Detected ---------
AG·110m .Not Detected ---------~ 

BA-133 Not Detected ---------
BE-7 Not Detected ---------
CD-109 Not Detected ---------
CD-115 Not Detected ---------
CE-139 Not Detected ---------
CE-141 Not Detected ---------CE-144 Not Detected ---------
C0-56 Not Detected ---------
C0-57 Not Detected ---------
C0-58 Not Detected ---------
C0-60 Not Detected ---------
CR-51 Not Detected ;~:------CS-134 Not Detected ------
CS-137 Not Detected ---------
EU-152 Not Detected ---------
EU-154 Not Detected ---------
EU-155 Not Detected ---------FE-59 Not Detected ---------
GD-153 Not Detected ---------
HG-203 Not Detected ---------
I-131 Not Detected ---------IR-192 Not Detected ---------
K-40 1.64E+001 2.42E+OOO 
MN-52 Not Detected ---------
MN-54 Not Detected ---------M0-99 Not Detected ---------
NA-22 Not Detected ---------NA-24 Not Detected ---------NB-95 Not Detected ---------
ND-147 Not Detected .......................... 

NI-57 Not Detected ---------
RU-103 Not Detected ---------
RU·106 Not Detected ---------
SB-122 Not Detected ---------
SB-124 Not Detected ---------
SB-125 Not Detected ........................... 
SN-113 Not Detected ---------
SR-85 Not Detected ---------
TA-182 Not Detected ---------
TA-183 Not Detected ---------
TC-99m Not Detected ---------TL-201 Not Detected ---------
XE-133 Not Detected ---------
Y-88 Not Detected ---------ZN-65 Not Detected ---------ZR-95 Not Detected ---------

MDA 
(pCi/gram 

3.52E·002 
2.78E-002 
6.02E-002 
2.43E-001 
9.72E-001 
9.78E-002 
2.96E-002 
4.95E-002 
2.24E-001 
3.29E-002 
2.93E-002 
3.04E-002 
3.45E-002 
2.15E-001 
3.67E-002 
3.11E-002--
8.81E-002 
l. 71E-001 
l.45E-001 
6.43E-002 
l.llE-001 
3.12E-002 
3.07E-002 
2.67E-002 
2.65E-00l 
3.47E-002 
2.05E-002 
3.0SE-001 
3.64E-002 
1.37E-001 
2.04E-001 
2.01E-001 
9.41E-002 
2.66E-002 
2.59E-001 
4.92E-002 
2.79E-002 
7.95E-002 
3.53E-002 
3.56E-002 
1.46E-001 
5.04E-001 
1.07E+OOO 
2.29E-001 
2.11E-001 
2.47E-002 
9.48E-002 
5.26E-002 



************************************************************************* 
* Sandia National Laboratories • 
* Radiation Protection Sample Diagnostics Program [806 Labo~atory) * 
* 2/17/99 11:16:19 AM * 
*****************W*Y*******~********Y****************Y*****************+~ 

: Analyzed by: ?-:. "'1-A7/7 '7 Reviewed by: t-... ~ 1 ~ \-- lan : 
****************** ****************~************~~~~~******** 
Customer : S.COLLINS/M.SANCHEZ (6134) 
Customer Sample D : 044659-001 
Lab Sample ID 90033304 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
903.000 

2/15/99 
2/16/99 

LAB02 
6ooo I 

SOLID SAMPLE 
gram 

10:04:00 AM 
6:52:33 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram 

------- -----------
U-238 Not Detected 
RA-226 1. 72E+000 
PB-214 6.5SE-001 
BI-214 6.66E-001 
PB-210 Not Detected 

TH-232 7.46E-001 
RA-228 8.19E-001 
AC-228 7.70E-001 
TH-228 8.97E-001 
RA-224 8.47E-001 
PB-212 7.76E-001 
BI-212 8.59E-001 
TL-208 7.00E-001 

U-235 Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma MDA 
Error (pCi/gram ) 

;~~~~=~~i~ -----------
6.59E-001 
4.85E-001 

1.27E-001 4.01E-002 
1.27E-001 3.84E-002 
--------- 3.07E+001 

3.9BE-001 ~ 1.33E-001 
2.39E-001 1.l.SE-00l. 
l. 71E·001 6.30E-002 
2.67E-00l. 3.67E-001 
2.04E-00l. 4.43E-002 
3.93E-001 3.24E·002 
4.77E-001 2.45E-00l. 
l.56E-001 5.35E-002 

--------- / 1.99E-001 
--------- 1.25E+000 --------- 1.18E+000 
--------- 3.09E-001 
-----·--- 1.82E-001 
--------- 3.05E-001 
--------- 6.89E-001 
--------- l.l4E+001 

--------- 4.31E-001 
--------- 3.60E+002 
--·------ 2.58E-001 
------ ...... - 4.73E-002 
--------- 2.29E-001 

Note: Ra-226 ar.d U-235 ga!i",ma ;J;;aks 
interiere. tither isotooe 
may be over-estimat::a. 

)} 
L . 

\)?!( 



[Smmnary Report] - Sample m: : 90033304 

Nuclide 
Name 

AG-108m 
AG·llOm 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
cs~137 

EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram 

Not Detected 
.Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

4.20E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.89E+D01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

--------- / 
---------
3.22E-002~ 

2.71E+OOO 

MDA 
(pCi/gram 

2.85E·002 
2.79E-002 
5.04E·002 
1.97E-001 
8.76E-001 
8.13E-002 
2.53E-002 
4.41E-002 
1.98E·001 
2.65E-002 
2.56E·002 
2.70E·002 
2.75E-002 
l. 82E-001 
2.89E-002 
l BDE-00.2 --
7.66E-002 
l.39E-001 
1.27E-001 
5.75E-002 
9.34E-002 
2.60E-002 
2.49E·002 
2.11E-002 
2.11E-001 
2.75E-002 
.2.76E-002 
2.56E-001 
3.45E-002 
1..20E-001 
l. 75E-001 
l. 72E·001 
4.00E·00.2 
2.30E-002 
2.23E-001 
4.67E-002 
2.23E·002 
6.68E-002 
3.01E-002 
2.8SE-002 
l.23E-001 
4.44E-001 
1.14E+OOO 
2.0BE·001 
l. 82E-001 
l.90E·002 
S.OSE-002 
4.33E-002 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laborato~J * 
* 2/17/99 11:41:50 AM * 
*****************Y*************************************•***************** 

: Analyzed by: 9 7-1 ,., In Reviewed by: \...1...6.../~j~\ '1 q : 
***Y*************** ****~***J*****~**********~**~WT**Y~T*~********~ 
Cuscomer : S.COLLINS/M.SANCHEZ (6134} 
Customer Sample I : 044660-001 
Lab Sample ID 90033305 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
674.000 

2/15/99 
2/16/99 

LAB02 
6ooo I 

SOLID SAMPLE 
gram 
9:31:00 AM 
8:34:21 PM 

6003 seconds 

Comments: 
*********************************************~****~**********t*********** 

Nuclide Activity 
Name (pCi/gram 

2-sigma MDA 
Error (pCi/gram ) 

------- -----------
U-238 Not Detected 
RA-226 1.77E+000 
PB-214 7.56E-001 
BI-214 7.11E-001 
PB-210 Not Detected 

TH-232 7.33E-001 
RA-228 9.33E-001 
AC-228 8.47E-001 
TH-228 7.89E-001 
RA-224 9.21E-001 
PB-212 7.97E-001 
BI-212 1.02E+000 
TL-208 7.10E-001 

U-235 Not Detected 
TH·231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

~~~~~=~~~~ 
--------~--
7.81E-001 
5.43E-001 

~ 
1.37E-001 4.98E-002 
1.48E-001 4.58E-002 
--------- 3.70E+001 

4 .23E-001 .f l.62E-001 
3.12E-001 1.42E-001 ~V--f 2.38E-001 7.52E-002 
2.66E-001 4.74E-00l. 
2.2BE-001 5.65E-002 
3.62E-001 4.28E-002 
5.17E-001 2.BSE-001 
2.42E-001 

/ 
7.07E-002 

--------- 2.23E-001 
--------- 1.51E+000 
--------- 1.40E+OOO 
--------- 3. 72E-001 
--------- 2.16E-001 
--------- 3.62E-001 
--------- B.2SE-001 --------- l.27E+001 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 4:. 87E 991 
PA-233 Not Detected 
TH-229 Not Detected 

5.11E-001 ~ 

-------4~~~~--~;~~~6~s~E~-~9~9i~------~:~~~~ggif'~~~r· , 
--------- 5.63E-002 ·. "2.-/t"tl'i~ 
--------- 2.62E-001 

Note: Ra-226 and U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



(Summary Report] - Sample ID: : 90033305 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
co-ns 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
MO;.gg 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TC- 99m 
TL-201 
XE-133 
Y-88 
ZN- 65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
.Not Detected 
Not Detected 

2.76E-001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.77E-001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.99E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detect.ed 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

--------_":' 
2.36E-001 

/ 

./ 6 ~ 3aE: c;c;; 

--------~ 

2.90E+000 

MDA 
(pCi/gram 

3.47E-002 
4.74E-002 
6.05E-002 
1.68E-001 
9.70E-001 
l.OOE- 001 
2.94E-002 
5.02E-002 
2.27E-001 
3.23E-002 
3.0SE-002 
3.03E-002 
3.63E-002 
2.29E-001 
3.50E-002 
2.23E-002 
9.06E-002 
1. 69E-001 
1.52E-001 
6.97E-002 
1.11E-001 
3.05E-002 
3.18E-002 
2.63E-002 
2.39E-001 
3.41E-002 
3.16E-002 
3.12E-001 
4.15E-002 
1.69E-001 
2.14E-001 
2.01E-001 
5.74E-002 
2.85E-002 
2.66E-001 
5.47E-002 
2.69E-002 
B.lSE-002 
3.57E-002 
3.57E-002 
1.48E-001 
5.38E-001 
1.68E+000 
2.42E-001 
2.22E-001 
2.25E-002 
9.60E-002 
5.33E-002 



Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
798.000 

2/15/99 
2/16/99 

LAB02 
6ooo I 

SOLID SAMPLE 
gram 
9:33:00 AM 

10:16:08 PM 

6003 seconds 

Comments: 
·~~·**••*******•****W**************************************************** 

Nuclide Activity 
Name (pCi/gram 

------- -------- ... --
U-238 Not Detected 
RA-226 2.09E+000 
PB-214 B.01E-001 
BI-214 6.75E-001 
PB-210 Not Detected 

TH-232 8.20E-001 
RA-228 8.49E-001 
AC-228 8.69E-001 
TH-228 3.80E-001 
RA-224 8.61E-001 
PB-212 8.44E-001 
BI-212 9.12E-001 
TL-208 8.2SE-001 

U-235 1. OSE- 001 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 i.73E 881 
PA-233 Not Detected 
TH-229 Not. Detected 

2-sigma. MDA 
Error (pCi/gram ) 

---------- -------------------- 7.51E-00l 
7.84E-001 5.51E-001 
1.SOE-001 4.32E-002 
3.73E-001 3.92E-002 
--------- 3.50E+001 

4.16E-001 1.45E-001 
2.5SE-001 1.34E-001 
2.25E-001 7.56E-002 
3.31E-001 3.80E-00l 
2.10E-001 5.99E-002 
2.95E-001 3.93E-002 
5.16E-001 2.81E-001 
1. BOE- 001 6.00E-002 

1.74E-001 2.20E-00l --------- 1.39E+OOO 
--------- 1.30E+OOO 
--------- 3.48E-001 
--------- 2.01E-00l 
--------- 3.30E-00l --------- 7.58E-00l 
--------- l.25E+00l 

--------- 4.60E-00l 
--------- 4.04E+002 
2.39E 901 2.94E 881 --------- 5.09E-002 --------- 2.SOE-00l 

Note: Ra-226 and U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 

J¥ ~· 

r1DC oti 'eo~ )!:91 ,;\-ld.·~-h 



[Summary Report] - Sample ID: : 90033306 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram 

2-sigma 
Error 

Not Detected ---------
~Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected/~--------
Not Detected ---------

7.66E-002 3.73E-002 
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------

2.10E+001 3.00E+OOO 
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------

MDA 
(pCi/gram 

3.27E-002 
3.23E-002 
5. 72E-002 
2.35E-001 
9.31E-001 
9.S3E-002 
2.79E-002 
4.87E-002 
2.18E-001 
3.01E-002 
2.79E-002 
2.83E-002 
3.36E·002 
2.07E-001 
3.23E-002 
1.81E-002/ 
8.33E-002 
l.S9E-001 
1.41E-001 
6.43E-002 
l.OBE-001 
2.79E-002 
2.81E-002 
2.40E-002 
2.29E-001 
3.31.E-002 
1.49E-002 
2.92E-001 
J.SSE-002 
l..SJE-001 
2.03E-001 
1. BBE-001 
S.19E-002 
2.44E-002 
2.45E-001 
S.32E-002 
2.55E-002 
7.6SE-002 
3.43E-002 
3.26E-002 
1.41E-001 
4.85E-001 
1.94E+000 
2.40E-001 
2.12E-001 
2.26E-002 
9.25E-002 
4.96E-002 



************************************************************************* 
* Sandia National Laboratories • 
* Radiation Protection Sample Diagnostics Program [806 Labora~ory] * 
* 2/17/99 1:38:10 AM * 
;***************:;.?.*** ***!J****LW****~****•*•******************Y**~********: 

* Analyzed by: 'Z- [/ f? Reviewed by:\....lli..i ~\::.._~\oe .. 
**~*~******•***** ****** **' *******************~-~~~ •• ~4.~******* 
Customer : S.COLLINS/M.SANCHEZ (6134) -
Customer Sample ID 044662-001 
Lab Sample ID 90033307 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
878.000 

2/15/99 
2/16/99 

LAB02 
6ooo I 

SOLID SAMPLE 
gram 
9:40:00 AM 

11:57:56 PM 

6004 seconds 

Cormnents: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram 

------- -----------
U-238 Not Detected 
RA-226 1.73E+000 
PB-214 7.55E-001 
BI-214 7.11E-001 
PB-210 Not Detected 

TH-232 8.41E-00l 
RA-228 9.59E-00l 
AC-228 B.38E-001 
TH-228 7.97E-001 
RA-224 8.37E-001 
PB-212 B.73E-001 
EI-212 9.25E-00l 
TL-208 7.79E-00l 

U-235 Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma MDA 
Error (pCi/gram l 

;~~;~:~~~-9 
___ ,.. _____ ,.._ 

6.87E-001 
4.93E-00l 

8.16E-001 4.09E-002 
2.17E-001 3.81E-002 --------- 3.30E+001 

4.36E-001 j 1.48E-00l 
2.B8E-001 1.19E-001 
5.95E-001 6.89E-002 
6.18E-00l 4.25E-00l 
2.03E-00l 5. 02E- 002 
1.47E-001 3.57E-002 
2.84E-001 2.31E-001 
l.41E+000 5.34E-002 

--------- v 2.00E-001 --------- 1.33E+OOO --------- 1.20E+OOO --------- 3.30E-00l --------- l.BBE-001 --------- 3.13E-00l 
--------- 7.15E-00l --------- 1.07E+00l 

--------- 4.40E-00l 
--------- 3.70E+002 --------- 2.49E-00l 
--------- 4. BlE-002 --------- 2.37E-001 

Note: Ra-225 ar.d U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 

~ 
y~Y 



[Summary Report] - Sample m: : 90033307 

Nuclide 
Name 

AG-10Bm 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
co-sa 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-H3 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram 

Not Detected 
-Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

3.6BE-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

L83E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.60E+000 

MDA 
(pCi/gram 

2.99E-002 
2.64E-002 
5.29E-002 
2.18E-001 
8.44E-001 
9.27E-002 
2.67E-002 
4.55E-002 
2.01E-00l 
2.75E-002 
2.65E-002 
2.58E-002 
2.93E-002 
2.00E-001 
3.08E-002 
l.74E-002 
7.98E-002 
1.46E-001 
1.34E-001 
5.75E-002 
9.99E-002 
2.63E-002 
2.76E-002 
2.32E-002 
2.27E-001 
3.28E-002 
2.95E-002 
2.75E-001 
3.46E-002 
1.62E-001 
1.95E-001 
L65E-00l 
9.03E-002 
2.32E-002 
2.20E-00l 
4.96E-002 
2.37E-002 
7.12E-002 
3.10E-002 
3.04E-002 
1.31E-001 
4.68E-001 
2.15E+000 
2.22E-001 
2.03E-001 
2.10E-002 
8.67E-002 
4.44E-002 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] * 
* 2/17/99 1:02:26 PM * 
************Y'*********Y************************************~*******•***** 

:Analyzedby: ~ 'Z-17/75 Reviewedby:~...l~\~\aa : 
'* '*'*'*"~"* ............ ·~ .......... ;If( .... *'**·'{·* *"*'* * * * * *~* * * * *'* * * * ......... **~ ...... ·~~\; ~ * ** * ... * ........ 
Customer S.COLLINS/M.SANCHEZ (6134) -
Customer Samole ID 044663-001 
Lab Sample ID 90033308 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
928.000 

2/15/99 
2/17/99 

LAE02 
60oo I 

SOLID SAMPLE 
gram 
9:36:00 AM 
1:39:44 AM 

6004 seconds 

Comments: 
************************************************************************* 

2-sigma MDA Nuclide 
Name 

Activity 
(pCi/gram ) Error (pCi/gram ) 

u=238-- N;~-n~~~;~~d :::::::::-~ 6:87i:aai--
RA-226 1.84E+OOO 6.63E-001~ 5.66E-001 
PB-214 7.26E-001 3.97E-001 4.03E-002 
BI-214 7.13E-001 1.46E-001 3.83E-002 
PB-210 Not Detected --------- 3.11E+001 

TH-232 8.25E-001 4.40E-001 ~;I 1.37E-00l 
RA-228 9.25E-00l 2.63E-00l VI l.20E-00l 
AC-228 8.52E-00l 2.08E-00l 7.l4E·002 
TH-228 9.07E-00l 2.6lE-OOl 3.88E-00l 
RA-224 9.58E-001 2.27E-001 4.63E-002 
PB-212 8.34E-001 1.49E-001 3.41E-002 
BI-212 9.83E-001 4.07E-001 2.60E-00l 
TL-208 8.13E-001 3.31E-001 5.52E-002 

U-235 Not Detected --------- ~ 2.00E-00l 
TH-231 Not Detected --------- 1.27E+OOO 
PA-231 Not Detected --------- 1.17E+OOO 
TH-227 Not Detected --------- 3.17E-00l 
RA-223 Not Detected --------- l.BSE-001 
RN-219 Not Detected --------- 2.98E-00l 
PB-211 Not Detected --------- 6.78E-001 
TL-207 Not Detected --------- l.07E+OOl 

~0: 22 34 91 Not Detected --------- 4 _458 _001 J. zJ2 
Not Detected --------- 3 59E+002 ''.jz.~---

NP- 23 7 ----s--~3,.:;-"lo!;""-9-!9~-~~3--e'*"--- . • I -r-e. sa: :.52: 89: 2.40E·00lr01 
PA-233 Not Detected --------- 4.70E-002 ~ 
TH-229 Not Detected --------- 2.35E-001 ~ 

Note: R a-226 =.nd IJ-235 garr:mil peaks 
interfere. Eitner isotooe 
may be over-estimated. 



[Summary Report} - Sample ID: : 90033308 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y- 88 
ZN-65 
ZR-95 

Activity 
(pCi/gram 

Not Detected 
.Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

3.66E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.06E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

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

/ 

---------/ ---------
2.44E-002 

2.90E+OOO 

MDA 
(pCi/gram 

2.89E-002 
2.63E-002 
5 .13E- 002 
2 .llE-001 
8.14E-001 
9.23E-002 
2.55E-002 
4.49E-002 
2.00E-001 
2.66E-002 
2.63E-002 
2.59E-002 
2.86E-002 
l.SSE-001 
2.99E-002 
1.90E-002 
7.88E-002 
1.40E-001 
1.29E-001 
6.1SE-002 
9.63E-002 
2.62E-002 
2.59E-002 
2.20E-002 
2.13E-001 
2.69E-002 
2.95E·002 
2.75E-001 
3.33E-002 
1.70E-001 
1.90E-001 
1.71E-001 
5.08E-002 
2.28E-002 
2.36E-001 
4.77E-002 
2.28E-002 
6.72E-002 
2.99E-002 
2.94E-002 
1.28E-001 
4.80E-001 
2.64E+000 
2.23E-001 
2.05E-001 
1.88E-002 
8.34E·002 
4.64E-002 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] * 
* 2/17/99 1:28:36 PM * 
************************************************************************* 

:.~:;r:;~.~r;··T·· ... ~J;.~{:.~ .. ~ .• ~;~!;:;~.~r;~~l~J.!, ........ : 
Customer : S.COLLINS/M.SANCHEZ (6134) -
Customer Sample I : 044664-001 
Lab Sample ID 90033309 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time : 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
939.000 

2/15/99 
2/17/99 

LAB02 
6000 I 

SOLID SAMPLE 
gram 

11:00:00 AM 
3:21:32 AM 

6004 seconds 

Comments: 
***************************W*******~'***~•****W**********•*************** 

Nuclide 
Name 

-------
U-238 
RA-226 
PB-214 
BI-214 
PB-210 

TH-232 
RA-228 
AC-228 
TH-228 
RA-224 
PB-212 
BI-212 
TL-208 

U-235 
TH-231 
PA-231 
TH-227 
RA-223 
RN-219 
PB-211 
TL-207 

AM-241 
PU-239 
NP-237 
PA-233 
TH-229 

Activity 
(pCi/gram 
-----------

Not Detected 
1. BOE+OOO 
8.33E-001 
7.81E-001 

Not Detected 

8.65E-001 
8.31E-001 
B.BBE-001 
1.13E+OOO 
1. 04E+OOO 
9.31E-001 
9.29E-001 
8.42E-001 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

Not Detected 
Not Detected 

7.99E 901 
Not Detected 
Not Detected 

2-sigma 
Error 

7.36E-001 
1.48E-001 
1.38E-001 

4.33E-001 
2.45E-001 
1.98E-001 
2.96E-001 
2.44E-001 
1. SSE- 001 
4.5DE-001 
1.53E-001 

MDA 
(pCi/gram J 

6.B2E-001 
5.12E-001 
4.09E-002 
3.SOE-002 
3.21E+001 

1.32E-001 
l.l.OE- 001 
6.45E-002 
3.90E-001 
4.89E-002 
3.45E-002 
2.74E-001 

/ 

5.72E-002 

2.04E-001 
1.31E+OOO 
1.18E+OOO 
3.29E-001 
1.89E-001 
3.14E-00l. 
6.99E-00l. 
1.04E+001 

Note: ?a-225 and U-235 gamm?. paaks 
interi=r';. ~ither isotope 
may be over-estimated. 



[Summary Report] - Sample m: 90033309 

Nuclide Activity 2-sigma 
Name (pCi/gram Error 

------- ---------- ----------
AG-108m Not Detected ---------
AG-110m ·Not Detected ------ ....... 
BA-133 Not Detected ---------
BE-7 Not Detected ---------
CD-109 Not Detected ---------
CD-115 Not Detected ---------
CE-139 Not Detected ---------
CE-141 Not Detected ---------
CE-144 Not Detected ---------
C0-56 Not Detected ---------
C0-57 Not Detected ---------
C0-58 Not Detected ---------
C0-60 Not Detected ---------~· 

CR-51 Not Detected /--------CS-134 Not Detected . --------
CS-137 Not Detected ---------
EU-152 Not Detected ---------
EU-154 Not Detected ---------
EU-155 Not Detected ---------
FE-59 Not Detected ---------
GD-153 Not Detected ---------
HG-203 Not Detected ---------
1-131 Not Detected ---------
IR-192 Not Detected ---------
K-40 l. 69E+001 2.43E+OOO 
MN-52 Not Detected ---------
MN-54 Not Detected ---------
M0-99 Not Detected ---------NA-22 Not Detected ---------
NA-24 Not Detected ---------
NE-95 Not Detected ---------

MDA 
(pCi/gram 

3.00E-002 
2.SSE-002 
5.32E-002 
2.07E-001 
9.63E-001 
9.31E-002 
2.65E-002 
4.57E-002 
2.02E-001 
2.56E-002 
2.62E-002 
2.59E-002 
2.84E-002 
1.95E-001 
3.02E-002 
2.Bl.E-002 

ND-147 Not Detected ---------
NI-57 1 .. 2iE 991 i.S9E 99:2 
RU-103 Not Detected ---------RU-106 Not Detected ---------

7.88E-002 
l..43E-001 
l..32E-001 
5.27E-002 
9_96E-002 
2.70E-002 
2.67E-002 
2.30E-002 
l..98E-001 
3.00E-002 
2.87E-002 
2.85E-00l 
3.42E-002 
l. 71E-001 
l.96E-001 

----:-:-a-Hlr-.e.t~-+-:-5-e.E-~=-----~: ~~t gg~ tJ..:rrl~ tff.J I 
2.33E-002 r:d'2./17 H 
2.27E-00l F 
4.87E-002 SB-122 Not Detected ---------SB-124 Not Detected --------- 2.30E-002 

SB-125 Not Detected --------- 6.90E-002 
SN-113 Not Detected --------- 3.02E-002 
SR-85 Not Detected --------- 2.90E-002 
TA-182 Not Detected --------- 1.29E-001 
TA-183 Not Detected ................... 
TC-99m Not Detected ---------TL-201 Not Detected -----·---
XE-133 Not Detected ---------Y- sa Not Detected ---------ZN-65 Not Detected ---------ZR-95 Not. Detected -----·---

4.68E-001 
2.75E+000 
2.38E-001 
2.06E-001 
2.06E-002 
8.67E-002 
4.40E-002 



************************************************************************* 
* Sandia National Laboratories • 
* Radiation Protection Sample Diagnostics Pro~ram [806 Laboratory] • 
* 2/17/99 6:43:34 AM * 
***********************•*****~********~********************************tt 

: Analyzed by: 9 -z./t?jtj 'I Reviewed by: \.kJ ~J..:t':lo.._ \q Q : 
***********~****** * ******* ******~*************~~*** ~ •• s******** 
Customer : S.COLLINS/M.SANCHEZ {6134) -
customer Sample ID 044665-001 
Lab Sample ID 90033310 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
839.000 

2/15/99 
2/17/99 

LAB02 
6ooo I 

SOLID SAMPLE 
gram 

10:45:00 AM 
5:03:20 AM 

6004 seconds 

Comments: 
*****************W**************************************•****T***t******~ 

Nuclide Activity 
Name {pCi/~ram ) 

------- -----------
U-238 Not Detected 
RA-226 2.09E+000 
PB·2H 1.02E+000 
BI-214 9.21E-001 
PB-210 Not Detected 

TH-232 1. 21E+OOO 
RA-228 1.12E+OOO 
AC-228 1.10E+OOO 
TH-228 1.17E+OOO 
RA-224 1.19E+OOO 
PB-212 1.15E+OOO 
BI-212 1.25E+OOO 
TL-208 1.08E+OOO 

U-235 Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 7.ia7E ~ ~-sex 
PA-233 Not Detected 
TH-229 Not Detected 

2-si~ MDA 
Error ~ (pCi/gram ) 

= = = = : = = = = -~ -----------
7.8SE-001 

6.93E-001 5.6.2E-001 
3.00E-001 4.59E-002 JJ• 1.69E-001 4.01E-002 I 
--------- 3.61E+001 ~ 

6.16E-001 f LS3E-001 ·~ 3.23E-001. L22E·001 
2.55E-001 7.46E-002 
6.57E-001 4.36E-001 
2.79E-001 5.75£-002 
1.80E-001 3.66£-002 
5.50E-001 2.92E-001 
1.94E-001 5.68E-002 

--------- / 2.26E-001 
--------- 1.45E+000 
--------- 1.34E+000 --------- 3.83E-001 
·-------- 2.18E-001 
--------- 3.48E-001 
--------- 7.87E-001 
--------- 1.22E+001 

--------- S.OOE-001 ~ 
4.19E+002 · · --------- a.79E-001,w;r-JJ'? I I ;; -~- OOi 

·- 0 --------- 5.47E-002 ).. ,, H 
--------- 2.69E-001 

Note: Ra-225 and U-235 gamma peaks 
mterfere. Either isoiope 
may be over-estimated. 



[Summary Report] - Sample m: : 90033310 

Nuclide 
Name 

AG-10Bm 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-US 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR- 85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

2-sigma 
Error 

Not Detected ---------
.Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected~-------- -
Not Detected ---------
Not Detected ---------

2.47E-002 2.15E-002 
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------

1.75E+001 2.49E+000 
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------

MDA 
(pCi/gram 

3.40E-002 
2.97E-002 
6.13E-002 
2.32E-001 
9.49E-001 
l.l.SE-001 
2.94E-002 
5.04E-002 
2.23E-001 
2.92E-002 
2.98E-002 
2.85E-002 
3.09E-002 
2.15E-001 
3.43E-002 
2.07E-002 
9.03E-002 
l..66E-001 
l..47E-001 
6.14E-002 
1.12E-00l. 
3.00E-002 
3.02E-002 
2.55E-002 
2.25E-00l. 
3.29E-002 
3.05E-002 
3.24E-001 
3.58E-002 
2.00E-001 
2.33E-001 
l..94E-00l. 
5.12E-002 
2.59E-002 
2.64E-001 
5.74E-002 
2.63E-002 
7.61E-002 
3.50E-002 
3.37E-002 
1.44E-001 
5.40E-001 
3.87E+OOO 
2.65E-001 
2.42E-001 
2.42E-002 
9.47E-002 
4.97E-002 



················••************************************************~~····· 
• Sandia National Laboratories * 
• Radiation Protection Sample Diagnostics Program [806 Laboratory] * 
• 2/17/99 8:25:22 AM * 
************************************************************************* 

* 0 * * Analyzed by: "Z -r f~ Reviewed by: o,. .. ***********~*****~ .... 11 .. ********************~***~lJ .. t******** 
Customer ~ww : S.COLLINS(M.SANCHEZ (6134) -
Customer Sample ID 044666-001 
Lab Sample ID 90033311 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
973.000 

2/15/99 
2/17/99 

LAB02 
6000 I 

SOLID SAMPLE 
gram 

10:59:00 AM 
6:45:08 AM 

6004 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram ) 

--- ........ -----------
U-238 Not Detected 
RA-226 1. 90E+OOO 
PB-214 7.21E·001 
BI-214 6.87E-001 
PB-210 Not Detected 

TH-232 8.39E-00l 
RA-228 7.59E-001 
AC-228 8.34E-001 
TH-228 7.74E-001 
RA-224 8.70E-001 
PB-212 8.27E-001 
BI-212 7.76E-001 
TL-208 7.43E-001 

U-235 9.12E-002 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-2n Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma MDA 
Error .;; (pCi/gram ) 

=========:r -----------
6.47E-001 

7.50E-001 4.71E-001 
1.23E-001 3.70E-002 
2.47E-001 3.71E-002 
--------- 2.97E+001 

4.24E-001f l.35E-001 
1. 74E-001 1.09E-001 
l.96E-001 6.36E-002 
6.05E-001 4.25E-001 
2.07E-001 4.72E-002 
3.88E-001 3.17E-002 
5.02E-001 

/ 
2.50E-001 

1.60E-001 5.13E-002 

1.53E-001 1.94E-001 
--------- l.25E+000 
--------- 1.14E+000 
--------- 3.07E-001 ...... ______ 

1.81E-001 --------- 2.88E-001 --------- 6.51E-001 
--------- 1.06E+001 

--------- 4.25E-001 
-·------- 3.59E+002 
--------- 2.43E-001 _______ .,._ 

4.40E-002 --------· 2.26E-001 

Nate: iia-226 and U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 

~· 
\~~ 



[Summary Report] - Sample ID: : 90033311 

Nuclide 
Name 

AG-108m 
AG-llOm 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
co-sa 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y- 88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

2-sigma. 
Error 

Not Detected ---------
.Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected /- -- --- -- -
Not Detected ---------

l.SOE-002 2.73E-002 
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------

2.10£+001 2.94E+OOO 
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ---------

MDA 
(pCi/gram 

2.91E-002 
2.39E-002 
4.83E-002 
2.06E-001 
8.26E-001 
9.45E-002 
2.51£-002 
4.34E-002 
l.95E-001 
2.53E-002 
2.54E-002 
2.63E-002 
2.87£-002 
l. 86E- 001 
2.80E-002 
1.62E-002 
7.64E-002 
1. 42E-001 
l.25E-001 
5.78E-002 
9.34E-002 
2.53E-002 
2.64E-002 
2.08£-002 
l.SSE-001 
2.61E-002 
2.66E-002 
2.87E-001 
3.22E-002 
1.95E-001 
1.89E-001 
l. 67E- 001 
9.41E-002 
2.17E-002 
2.19E-001 
4.95E-002 
2.24E-002 
6.37E-002 
2.95E-002 
2.72E-002 
1.23E-001 
4.66E-001 
3.92E+000 
2.22£-001 
2.06E-001 
1.81E-002 
8.15E-002 
4.47E-002 



************************************************************************* 
* Sandia National Laboratories • 
• Radiation Protection Sample Diagnostics Program [806 Laboratory) • 
* . 2/16/99 12:21:34 PM * 
***•********************************************************************* 

=-~~;~;;~.~~! ... ~.~/t:~: ..... ~;!!;:;~.~~!~-~~;t~ ...... : 
Customer . ~** : S.COLLINS/M.SANCHEZ (6134) -
Customer Sample ID : 044667"~0~ -
Lab Sample ID : 9 ~312 \ 

Sample Description ~*~LLI WATER SAMPLE 1 
Sample Quantity : ~O? ._coo mL ,.,.._. / 
Sample Date/Time : 2f!57~9 11•37·00 ~~~ 
Acquire Start Date/Time 2/16/99 10:41:25 AM 
Detector Name LAB02 
Elapsed Live/Real Time 6000 1 6001 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/mL Error (pCi/mL ------- -----------

j=========- -----------U-238 Not Detected 3.32E-001 
RA-226 Not Detected --------- 3.7SE-001 
PB-214 Not Detected --------- 4.05E-002 
BI-214 Not Detected --------- 4.46E-002 
PB-210 Not Detected --------- 1.16E+001 

TH-232 Not Detected 'l= = = =::::: 1.13E-001 \}t RA-228 Not Detected 1.10E~001 
AC-228 Not Detected --------- 5.95E-002 
TH-228 Not Detected --------- 3.92E-001 
RA-224 Not Detected --------- 9.60E-002 
PB-212 Not Detected --------- 3.08E-002 
BI-212 Not Detected --------- 2.37E-001 
TL-208 Not Detected --------- S.SGE-002 

U-235 Not Detected j --------- 1.13E- 001 
TH-231 Not Detected --------- 7.38E-001 
PA-231 Not Detected --------- 7.89E-001 TH-227 Not Detected --------- 1.1SE-001 RA·223 Not Detected --------- 9.30E-002 
RN-219 Not Detected --------- 2.02E-001 PB-211 Not Detected --------- 4.52E-001 
TL-207 Not Detected --------- 6.62E+OOO 

AM-241 Not Detected --------- 2.1BE-001 PU-239 Not Detected --------- 2.09E+002 NP-237 Not Detected --------- 1.64E-001 PA-233 Not Detected --------- 3.15E-002 TH-229 Not Detected --------- 1.37E-001 



[Sununa:ry Report] - Sample m: : 90033312 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
C0-58 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR· 85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/mL } 

2-sigma 
Error 

MDA 
(pCi/mL 

Not Detected --------- 1.62E-002 
Not Detected --------- 1.72E-002 

·Not Detected --------- 2.40E-002 
Not Detected --------- 1.39E-001 
Not Detected --------- 5.30E-001 
Not Detected --------- 3.78E-002 
Not Detected --------- 1.59E·002 
Not Detected --------- 2.5BE-002 
Not Detected --------- 1.23E-001 
Not Detected --------- 2.14E·002 
Not Detected --------- 1.52E-002 
Not Detected --------- 1.62E-002 
Not Detected --------- 2.19E·002 
Not Detecteu--------- 1.34E-oo1 
Not Detected --------- l.B9E·002 
Not Detecte --~-~-~-~-~-~-----------~~~-~a~G~E~9~9~2:------~ 
Not Detected --------- 4.63E-002 
Not Detected --------- 7.58E·002 
Not Detected --------- 7.26E-002 
Not Detected --------- 3.30E-002 
Not Detected --------- 5.16E-002 
Not Detected --------- 1.68E-002 
Not Detected --------- 1.84E-002 
Not Detected --------- 1.58E-002 
Not Detected --------- 2.79E-001 
Not Detected --------- 2.00E-002 
Not Detected --------- 1.78E-002 
Not Detected --------- 1.36E-001 
Not Detected --------- 1.71E-002 
Not Detected --------- 5.45E-002 
Not Detected --------- 6.36E-002 
Not Detected --------- 1.17E·001 
Not Detected --------- 3.79E-002 
Not Detected --------- 1.78E·002 
Not Detected --------- l.SBE-001 
Not Detected --------· 2.77E-002 
Not Detected --------- 1.72E·002 
Not Detected --------- 4.88E-002 
Not Detected --------- 1.9BE-002 
Not Detected --------- 2.2BE-002 
Not Detected --------- 5.69E-002 
Not Detected --------- 2.11E-001 
Not Detected --------- 2.23E-001 
Not Detected --------- B.69E-002 
Not Detected --------- B.57E·002 
Not Detected --------- l.SOE-002 
Not Detected --------- 3.B5E-002 
Not Detected --------- 2.80E-002 
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. ' 
llAPIOI,UWCAI.SIIIlVE\' ttOill\1 CO"'TI:'IIUA'JION 

I I--illf'A-<·II~ot\1.\ .\I'TVIIY ... U,IA ACI IV.T"{ :VoiJIAriONSi:iiYW~-, 
l~ntDesm,torllocotiot IA.t. .Wo-' .... 

iO:':;rw • ' '" c.-.... ltun•11111 1'1\.~ ..... ., .. '"·""' .,....,.,:.. lliCJaoc• 
12 S&nlple :# 04L6SJ-OJI --- -- . IIJ(t r-i1111 ND T N'IJ\. N\A N\A --R NV\ NV, 

Page 2of I 

13 Suaple II 0"4(!61-0oJI 
----

I 01• lUll Nil t- N\A N\A I'M R N\A N\1, 

14 Sample il 044659.()1) 1 10(' HJO NU T ~\A N\A N\A R N\A Nil, 
-- --·-

15 Sara,:lc ~ 0-44660.()0 I IOC 100 Nl> T \I\ A N\A. N\A R N\A N'll'. 

IIi Smnple II tl4465J.(JIIJ 100 100 Nl> T ~J\ NV. """ R N\A N'•A 

11 Soo•ple ~ 0'4656-001 100 100 -No --r~ N'.A N\t\ N\A R N\A N'.A 

II Somplr I 1144M4 -llfl I 100 100 ND t- ·-,;,'A N\A Nv'~ It N\A N;.a. 

19 Somplc '- 044riliJ-liO I 100 100 ND ,. ]IliA- "'N\A N'IA It NV\ \I\ A 
--- ----:--- --NIA 20 s .. nplc ,_ 04465 I -:10 I 100 tOO NU •• N'A N\A ll tiV\ \I' .A 

-- .....-,..-- .. --21 Sample t: 0446;2-aOI 100 tOO ND T N\A N\A tM R ti\A ~.A 
. 

22 Sample 1: 0446f1L.!JOI 1(10 I Of• ND T N\A N\A N'.A R I'M N'.A 
-- -1\'\A' - -

23 Sample spade 100 IOU ND T N\A NOA R N\1\ N'.l\ 

--
24 Sample spatle lf:l) 1111: NH 1 N\A fl.\,\ ~.A R NV\ N'.l\ 

- --- m- ---wi\--25 SwuJIIe ~tJiaic ~ r.o JIICJ NU T N\A ~.A R J·M . 
I --- ·--

1-· :-::-- ~- IY-1 ---
I NV\ -- - ---·---···-



·····················································~-~~~ ..... . • S~··•iia RadjoactiV9 S&m?le Diag:o~~ics ~ro;=am 2ii~:~,~~ • ............................................... **••··············· Jj * * ....... '*' .. ** ............ . 
LS: Analysls P~~a~ - vcrei~n ~.3 

act::c!l Num!:Je:- 9JOH70l. 
l cou.--:t !':-o;;occl 

Client 
:.abora:.c:=y ::D 
count ~~~te 
!'ro:.ocol Na.m~ 
Re,icn o: I:~creet 
Cou:-.t. '!:..me 
J::\;:.e-:::s;rou.n:i CFID 
sacl.:;:-c:mo! ~s:E 
:S;;.ck;:-o:=c3. :c:f 
sys~e~~~1c ErroT 
s~mpl: Aliquot 

22uS 2/~~/99 1400 A. =o-~ 7S2~ 
6921-' S/N ~Oi~2l 
~5-!'t::!b-, 
a:; :.;1 -- swna 
0•12 
;_o r.t:.r..utaa 
23.00 ·- 4.3ii 
4.EiJ.S 
0.4l!l 
l~.90t 
::..ooo f 

:H-3 ~A .
H-J Cl. .. 

2.!4:E+O~ Cip-:r./f 
1.2U:+Ol :i?m./f 

.. .:I.. ~-1"1!,,,-·----- :.0 2-sl.g::;a ::rrer il"ld 

c:CL .:o.esult < 2-•i;rn- ~-------- a.u:.l 
eCI.. :!i.C3Ult .. 2-!iir:::ma t;-~,... .... 

____ .. 
an:i 

(;1\.:J.o ?..!:sul ~. .. 2-•igm::~. E:-=:~r .md 

Raault; > :::-itica.l 
Resu:.t c: C::::-itieal 
Recul:. ;, c;:l..ti::al 
Result < r-r~ti:a.l 

Revi~wed by: 

Le-..rel. 
Levc:.. 
.wevei. 
Level. 

R?a:;; C2i~:'lt. H-3 Ac:~ivi<:y 
s; u Tn cpm E=rcr l:!:i!S EfT cit=m/f S=o.t - ---------- -----·--- --------- ·--·----- ---------"J. 001 OOl =.l2:E-Ol 4 • .U!; ... UO 459 O.Ul --l.38E+OO 2.2l.E+01 

J 00::! 002 2.10:E-01 4.44E+00 4J9 0.394 -5. U"/.E+OO 2.301i:+Ol 
4 OOJ 003 ~.34E .. Cl 4.6l~+00 4;0 0.4C4 9.nt:-Ol 2.24E+Ol 
5 OC-i U04 2.1C'l'r.o~-01 4..5Si:+OO 444 O.HB U.OO"R•OO 2.~5E+Ol 
# co; 00!3 2.l.4E:+Ol 4.4~E•OO 447 0 • ~ o:. -J.99S:+OO :Z.2!1.1!:+01 .. 
7 c::e noor; 2.502+01 4.GGE+00 440 0.~~6 c;.oe£+oo 2.3SJ;;~Ol. 
s o~- 007 2.24.!H0l 4.4'53+00 (5:i 0.-!0G -1.48!:+00 ~.l9i.;.Ol . ( 
~ u:a ©008 l.:Zi~~Cl ~.54E+00 43~ 0.394 -l.ou: ... oo z.:7E ... Cl 

~0 :l09 009 :.t. HE+Ol 4.40£+00 153 0.406 -2.!6!:+00 2.20E•!:l 
ll ClO 010 1 • .7EiE•Ol. 4.19E+00 4~1 0.1.04 -8.41£·•00 2.23£ ... 01 .. 0'" ~Oll l.22E-Ol "'.SIBli:•OO 15~ 0.4:15 -1. .l!E+Ol 2.21E•n, ... 
u 0!2 012 l.9aE ... Ol 4 .14!;;+00 442 0. ':! 117 -8.072100 2.2!;~ ... 01 
l4 O:i.J 

~ 
013 2.10£+01 4.2:..&: ... 00 45G 0.408 -4.,0E+UO 2.16'::+0: 

lS OH CH 2.oot:•n i.23E+OO ~so n.AO' -7. '13~ 1·00 2.22.E+Ol 
--

.. 

nag 
-

c:CL 
._.:C!, 

<i:L 
c,f'"~ _ .... 
<C:. 
CCI.. 
c:CI.. 
<Cl. 
.-.:CI. 
<Cl... 
""C:L 
<C.!.o 
<CI. 
c:C!. 



- ~ .... ·-· .... 

tl«'t ••••c••••**********••••••••••~••••••**'******••••••••••••·~~ ••• 
• Sandi~ ~~dio&ctive sample Oiagnoetics Proq.am 2-l6-~9!5 y 

•••••~'•**~****•*••••••••••••~•wwww****•****•••••••*•**••••**T•••••••• 

·-~=h Nu.:cDe::: 9301470] 

RPSD Client E-~ ~r.tivi:y 

a* :::!:> I!l '=Pill E:rrc:r t.SlB j:!ff <irm/f E==or ";"Lag 

--------- --------- ·---·---- --- -----
16 OlS 01..5 ;.H~+Ol ,,3!1!:+00 4.:; O.J99 -J.:;~E~o= 2. 2~E+r!l ... -· .~ ... 
l'? 0!.6 Ol6 l • .!~I!E•Ol 4.14~ ... co 455 0.4C'!I -7.ASi+CO ~.:.!~-t~l <l:.L 
lB 017 Ol.? :l.:O.Oi:..-01 4.ZJ.t:+00 .\53 0.'105 -<l.92Sot00 2.173•01 --<~ ... 

l9 O:!.S Ol! 2.34t+Ot 4..(~:£+00 458 o.no Q.'?i&-Ol. 2.15!.+0~ <_ ... 
'"-

20 019 Olil l.7SS..-Ol 3.!14£+00 ""' 0.400 -l.30!'.+~l 2.24r':+Ol <C:. 
21 o:o 020 2.003-1-01 (.OSE-t-00 4~5 0.391 -7.HE+OO :L26E•Ol cCi. 
22 C21 031 1.98!.-.0J. ~.lC~+OO ,;, 0.-'00 -'7.84.E~oo 2.liE+Ol <C!J 
2S 022 022 2.l;;E•Ol 1.::!31;;•00 4Sl o.,o; -2.96£~00 2.l9E-t-Jl cCI. 
24 n23 02::3 l.eE!+O.l 3.91!~•00 -11? 0.401 -l.lOt;+Cl ,.22& .. ;1 ..:CL 
2:; 024 024 1 .~o:.-ol 3.9SI:..-OO 441 o.;g' -l.O~E+Dl 2.24E+Gl c:r.t 
:it: 02; 02~ 1.~a:::-..o1 -1. 10E+vC 408 0.3515 -e.tlSS-rOO 2.,1:=-rt'l. -~ 

.. _ .. 

. -

, .. :. ... ... . •· ·~· ·" 
•. :~~ . . . ..:·;...· ...:_ __ ...;.;_,:__ ___ ....;·::!'il~. -""'.!!..-. ..;.;..._~-:..:-··-------· :.- . 



. -•.. .. . .... 

·································p···························~~~ 
Y S~~i~ Radi~A::1ve Sampla Diagr.~~tic¥ Program 2-l5-l99S * 
ww~••*****r*****••••••••••**~~w•••••*+*••••••••••••~•••~•~•*•*••~•·••• 

LSC A:alyais P:c;ram - ver~icn ~.3 

BOl.4701 
l 

:23.-:ch Nucber 
COU:lt ~rotocol 
Clie:1t 
:.abC'loo::-at:>ry ID 
Co1.::1t Date 
~:-ot:l::ol Uw.o: 

2285 2/l5/99 1400 A. TO~R 75~3 
6'2~·2 S/N ,o;g~l 
:.s-r~-'' 
HJAB -- SwiP! 
20-600 Re;;io:l o: !nterert 

Co":J:': 'I'im~ 
saciq;:ounci ~~~'· 
i&ckground. I.SIE 
:=ac:k;rnund &ff 
;y.:st~m=.tl-: Error 
:iat:l!'ll "" .U i q-.:o t 

5. C mi.nut&il 
:;;.eo ~- Z.lS 
4~3 .s 

J>.;pha. MOA • 
Alp~•d. CL • 

>C!.. ~~g:u~:. 
.;;Cl: ?.~st:.::. 
~O::L Res1llt 
Q-· _ .... !i.esult 

l.039 
P..90t 

l.OOO ! 

:.3SE.,.OCi :!:lm/! 
2 . '.:i!i=:+ 0 0 ci.p!r./ f 

> - ~i~ 5:.:-ro:: "' 
< 2-si;ma ~r=c: 
< :l·.:si~ =:=:or 
::> ~-f:li~ ~r=cr 

an':1 
and. 
a:-;ri 
e.!lQ 

><otault > C:it:.cd 
R..:liult. < C:iti!"!al 
R.eault > Cr!.t.i.ca.l 
Resul: < C::-.:itical 

~:: Cl4 70! 

:.evel. 
Level. 
Level. 
I..ev:!l. 



• -+ ··- .. ··-~~·· 

.................. £ ......................................... .................... tft7tt.i~ 
• ~ancia Radioactive Sa~le Dia~stica P~am 2-~b-!9;; * 
••••••••••~•**'•••••***********•••+••••••*A•••••••*****•*••••••••••*•• 
J:iatc:.n Nur-..Cer: PJOl.~70l 

RPStl Client .U::~a. Act:.vity 
s: IO !D cpm ErTnr t.SIE l!!f clpm/! EZ"T"O:' r"l&: 

---------- --------- ·-------- ---·- -----· -- ---------
""' 015 015 S, OOlHOO 2.00£•00 445 l.039 -7.7UJ::-Ol 4.07E-OCI .::CL 
l7 Ol6 'Jl h S~COB~OO 2.00~1'00 455 ,_. 0351 -7.70I::-Ol 4.07E ... oo <i.L 
~e 017 017 5.20i+00 2.C4.E+00 4S3 l. 039 -5.77E-O, 4..09E10:l o;CL 
1.9 ClB 0:1.6 s.eo:t..-oo 2.1SE<t-OO 458 l. Oli O.ODE-+-00 4-~~E+OO ~ct. 
;o 015 Ol.9 3.60E ... OO l.'7o:e:~oo •H6 1.03.9 -2.12F.+00 J.90C:..-cc <CL 
21 020 0:10 3.oo:e:.oo l.74J:i+00 4:i5 J.. 029 -1.92!:1'00 3.s:a::..-cr. o:::L 
-? O~l 0<!1 4.40E.;.OO l..&aE:-t-00 45~ l.O~li •1.3!;B+OO ~.oo~ ... ou <-· ·- _ ... 
23 c2::. 0:::2 S.60E+00 2.l.2E+00 451 1.03!1 -l.92Z-Ol ~.13E+C:O ,... 

'. --..~ 

24 023 ~23 l.20E+DC l.tOI::..-00 447 l..039 -2.Sv£+OO 3.5-tE-t-00 <·~-._ ... 
25 ('1:24 c.:~ 3.40E+00 l.6s~ .. oo 4~l 1.0:3' -2 .:!U:+OU 3.87~-"0 <Cl. 
2.15 023 02; 5.00!:+00 2.QOE•CO 4C!d 1.03.9 -7.70E-Ol 4.07~-00 c:U. 

--

- . . .• 

. . ... · .· .. , ..... ..-.:. ....... , 



.. - -·- ·----~-
~--i'/'*1-?/ 

/" 

1; ""*" 7 'd'f ···*············~····-·············~····~***•••·····-···* •***•••tT9~· * s~ndia Ra~i~a~r.\Ve SL~l· D~&;n=stic~ p~~a~ ~-l5-l9S9 * 
······················*·············•*•*•*••••·······~··~~y······~·*** 

aa-:ch L>Jt:.mt:e,. ;30U70l. 
1 C=un~ I':r~tccol 

Client: 
~."'"'=:rator-t !D 
Cc1l.llt D:=ate 
r-:-ctoccl Ni:Lt:te 
R~gto~ c: !nte=~~t 
Couul.. Time 
:Qa::~:::-cU:l~ cpm 
::la.::::.:t~ou:lO. tSI£ 
i:laoks:=li Ef! 
sys:.ema.ti:::: :C.r:-nT.' 
s~::.:~=~le Al iquol. 

228D 2/lS/99 l~OO A. TOC~ 7523 
6521-2 S/~ ,c;;~l 

:S c t.a I-!D.~ • 
.Ceta CL .. 

... ,.~ . -- R:3ul: 
<~ Res~l~ 
3C:.. ::tesul= 
IJCL P.e~;l i t 

:!.5-FeD-99 
F.JAB -- sw:n:~ 
l::l-2000 
!=i.O minutec 
37.20 .;.- 5.45 
HJ.S 
o.eu 

6.30\
l.OOO f 

:...S!S+Ol c:ipm/f 
7.55:=:•00 cipm/f 

;> ;;-.1i!l!,;:na ~=rcr &:'Hi 
c 2--:.~- £r:-o:- U.Q 
c 2-sic;ma ::=:-o~ "lnd ,. 2-::i9'lr.:l ~r::~r AllU 

:itwa~l~ > C:"iti:a.l 
It.=:s~: < C:riti::a 1 
i'.a•ult > C::-itic•l 
r..:sul: < Cl"ir:;c:a: 

S30l47C: 

Level. 
Level. 
Level. 
Laval. 

';lee-. ..... -- Clie::lt. ieta 74ctivity 
s;: !~ I:l ::?m Er=o= tS!~ £~"' 

--
C.pm/f ::=ror ?'Jrl!) 

---------- ------- --·------ ----·---- -----
" oc: COl 4 .1e::-Ol 5.7Ri':;-OO '59 0.841 !i.47E~oo l. J "/E+C<1 -:CI. 
.:1 00?. 002 3.30!::-01 S.SBE~ao 4~9 o .au '2.1~E-.:l:l l.J::lt•Cl <CL 
4 003 003 .;..04Eo~-01 =;.I)B~•OO ~50 0.!:141 3.811!:+::10 :.35E+01 .-:C:!. 
::; 004 001 3. 70E-r0l 5.503-+00 444 O.F.41 7.132-01 - :.:llE•Ol <C.. 
6 00~ OO:o 4. 02E:+01 5.67&:.;.::i0 447 0 .Oil 3.!573+00 1. 3 :;;:: ... ol <::!. 
7 OOEn oo; 4.22~+~1 S.SlE•!.lO ~':l r:.s.u S.!i'S!•OO l.JSE+O:. c=r, 
e 007 U:J7 3 .B4;'.+0l 5.5'1S·•OO 4:i3 0 .&4l. 1,4.3E.+UO 1.32E•Ol <C::. 
9 ooa~ 008 4.0E5+0l 5. "/0~+00 4'1~ 0.841 '1.04E+OO l.3SE ... Ol <CL 

!.0 oc~ Q 009 '3.B€i+Ol s.s::::.oo ~=3 0.841 1. b6E•Dn l.J:ZE-o-01 cCl, 
:1 ClO 010 3.7eE+Ul s.so;.on 451 0.81..1 7.lJE•Ol l.JlE+Ol <CL 
~~ :ll~ Oll J.70E+Ol 5.44t ... oo 4!2 0.8U -2 .:UE-01 l.JOE:+Ol c:C::. 
l:l 0:!.2 Ol2 3.E>DE+Ol :;.;?z: ... oo U,:) 0.841 ·1.43!:+00 LJUJ::+Ol <~· 
l4 0::1~ O:!.J :a.::o.:. ... ol ;.14~ ... oo 456 0.80:1 -4.992•00 1.2!:11:•01 ct:I. 
' - o·.:. OH 4.16!.+01 =;.77i:+OO 150 0. 841 S.23E1-00 l..37E+Ol <C":T. _ .. 

. "'... ..... .. 



--- ... -- ·- . ··- ... ~~ 
I~-· ~ . ......, ~-~ / ,., 

~'1" 
························································~·'·········· • Sa~cia Xddioaetive ~a~l• Di~gnos:ice Pro~am 2-15-19'9 • 
···•••***•••············6·····~·*•*•··~······························* 
ita~::. Number: ~3014701 

RPSD Client Bet.a Acr."..vity 
~.:I !:I ID c:p::l ~= t.SI!: 'F:f.f cipm/f :=:.t·=or -------- --------- --------- - - ----- ---------

_______ .. 

lfi 0.!.5 Cli 3 .SS!;l-tOl S.:!S:5+0U 445 O.!U •l..fiC~•OO l.::OE•C~ 
17 OlS cu 3.!16E+01 S.EJ~+OO •s!i 0.84J. 2.!!5~•00 1.34~-0l 
.:..; 1.)17 C17 i.223-t0l 5. el~+OO 4 &:;3 O.B4l 5.953;.00 l. 3 t!E ... Ol 
::!,!) :l18 018 J.7a;::.oJ. S.SCE:~OO 45! 0.84:1. 7 .13E·Ol l.3:.:E: ... Ol 
:20 Dl9 01!1 :! • "z ... o:. ~.47E~on 440 0.841 2.:H1:5·0l l. 30E•~l 
:a 020 020 4.20E•Ol 5.eo~ ... oo 4!5 O.!IU 5.7~+00 l.37E+Ol 
~2 021 021 ~.69E~Ul 5. 4'-';:'.•00 4Se O.i341 -4.'76£-Ul . l. 301~+01 
:3 022 02~ !l.J:OE•Ol S.!.5E+OO 4S.l 0.841 -4. 7621·00 l.2~:!+0l 
:24 0:63 023 4.32.::•01 S.ABE+CO -147 0. 941 7.J.~E+00 l.;ii~+Ol 
25 o;;:4 024 J . '7:1i:+ :a 5.45£+00 44l O.AU o.oo:; ... oo l.!O!.+O.i 

~' o:a; C25 4.=el::+Ol f\.04£•00 ,09 C.S•U !1.51!!!:+00 J .43E ... Ol 

;~~~/··~-~-·-----------------·-·-·~··_ .. ____________ ___ w,;.c--~ 

F.!.. a; 

c :-:' 
<:L 
C' c:. 
cCL 
..:a. 
ct.:L 
<Cl. 
<C!.. 
c:L ,..-<. --...-
~c:. 

·•. 
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ANNEX3·F 
Data Validation Reports 





AR'C'OC: &;.o(Z/1..- ~ Cbssif ICilion: o.r.,..........., ( }" 
S:unple" I ~~en I IJ 

ComMlents Fr.aaion No. An:tl~-sis 

- f'Jc j? A-T A- \.,) ~ttG" OJA'-tl=•<-1> 

V~IA q· l'r;CC ::-r_:rn·:i> l ~ 

I 
loc ~M.at-S '"'~'n .ft P_f_~A-lt -:-II BE 

ltQ 2QJ 0,.1 ~ 

I 
.. 

I 
Sample NoJFr:action NQ.- This ~-alue is located on me Chain ofCusrody in the ER Sample ld field. 

Anal~-sis- t.=sc \-alid test methods pro,·ided below or ifdte result applies 1(1 an individu;JI analyte within a test method. 
use the CAS number from the analytical data sheeL 

DV Qualifier-s- The enay v.;u be ukcn from lhc list of \"lllid qualifict-s and associated comments. If other qualifirn 
not on the list are needed, contlla Tma Sanchez to coordinaie adding them to the list. 

Comments- This is only to be used if a comment associated wilh !he qualifier is not appropriat:. needs modification 
because of an unusual circumStance. or additional clarification is \\-arranted. 

Test Methods- Anions_CE. EPA6010. EPA6020. EPA1470.'1, EPAS015B. EPA&081. EP . .),8260. EPA8260-M3. 
EPA8270. HACH_ALK. HACH_ NO:!. HACH_N03. ~IEKC_HE. PCBRISC 

Rc::vi.:"c:J b~ : __ (._.-_1_~ ___ ""-L ______ ualc: ___ J:;.._-....:~'----'. 7L...!.~ ---------

' 
i 
f 

' ' 
I 
! 
i 

-



AR'C'OC: (00(~1'2. 1 ICitton: "\~ .. ..,..,..,,r 
$3mplc· I DV '.J 

Fr.ICiion No. Analysis Qualifiers Comments 

. 
r.J.::> i)A-n:l wcv (1) .J .~ l. I \'"" I ~ (\ 

. j 
o~.l'r ~C.(. PPTA-v L ~ 

I 
(.)C. ~"" r:A J v ,-2- e 1 ~p c:::r:ra.. 

~ ,:::- G!.J .4--re I 
I 
,. . 

Sample No./Fraction No.- This value is located on the Chain of CuStody in the ER Sample ld field. 

Anal~ -sis - t;sc \-alid test methods pro,;ded belo"· or if the result applies t(l an indi\"idual analyte \\;thin a teSt method. 
usc the CAS number from the analytical da1a sheet. 

DV Qualifiers· The en~· ~;n be taken from the list of \-a lid qualifiers and associated comments. If other qualifiers 
not on the list are needed, contaa Tina Sanchez to coordinale adding them to the list. 

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

Test Methods· Anions_CE. EPA6010. EPA6020. EPA7470-"I. EPASOISB. EPASOSI. EP.-1.8260. EP.-1.8260-M3. 
EPA8~70. H.-KH_ALK. HACH_ No:!.. HACH_N03. :O.IEKC_HE. PCBRISC 

Rc:vic"cti b~:,_( __ ,_;...Q __ ~ ____ l,__.....::;:__ __ Datc: ___ s_-_s_-----=-?-~..:_ ______ _ 

t 
F 

J 
I 

. 



AR'COC: 0 IICII "' <.__{" 

S:unple· I ov 
Fr.~ction No. An:alysis Qualifiers CommentS 

- N.:; i)A"\A VI~R lr ~ v4-~, Ft ~~-

- II ( D 1\14 ~ cc cl" T ~+~ , .i? 

<Dr ..... ~r.: rt.~f lri"P~~ A- 02 c.ll...JA:[~ 

I I 
I 

Sample NoJFr.action No.- This ~-alue is located on th~ Chain of Custody in the ER Sample !d field. 

Analysis - Cse \11lid test med10ds pro1·ided belo"· or if the result applies t<> 20 indi\·idual anal:1e t1ithin a test method. 
use the CAS number from the analytical data sheet 

DV Qualifiers- The entry .. ;u be taken from !he list of \-alid qualifiers and associated comments. If other qualifiers 
not on the list are needed. contaa T ma Sanchez to coordina!e adding them to the list. 

Comments- This is only to be used if a comment associated with the qualifier is not appropriat~. needs modification 
because of an unusual circumstance. or additional clarification is \1-arranted. 

Test Methods- Anions_CE. EPA6010. EPA6020. EPA 7470'1, EPA8015B. EPASOSL EPA8260. EP.-1.8:!60-M3. 
EPA8270. HACH_ALK. HACH_ No:!. H.-..CH_N03. \IEKC_HE. PCBRlSC 
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MEMORANDUM 

DATE: March 5, 1999 

TO: File 

FROM: Ted Monks 
i....v' 

SUBJECT: Organic Data Review and Validation 
228 A, ARCOC No. 601212, Case No. 7225.2203 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods (HE - EPA8330, EPA8260A, and EPA8270). All compounds were 
successfully analyzed. No problems were identified with the organics methods 
listed above that resulted in the qualification of data. 

The following sections discuss the data review and validation. 

Holding Times 

The samples were extracted and analyzed within the prescribed holding times. 

Calibration 

Initial and continuing calibration met acceptance criteria. However, the RSD was 
between 20 and 40 percent for 2,4-dinitrophenol, 4-nitrophenol, 4-nitroaniline, and 
4,6-dinitro-2methylphenol. No data were qualified. 

Blanks 

No target analytes were detected above the reporting limit in the method blanks. 

Surrogates 

The surrogate data met acceptance limits for site samples. 

Matrix Spike/Matrix Spike Duplicate !MS/MSDI Analyses 

The MS/MSD met acceptance criteria except for 4-nitrophenol which failed the MS 
recovery low {less than 10%). The MSD passed. No data were qualified. 



Laboratory Control Sample/Laboratory Control Sample Duplicate ILCS/LCSD) Analyses 

The LCS/LCSDs for the site samples met acceptance criteria. 

Other QC 

No other specific issues were identified which affect data quality. 

No data were qualified. Data is acceptable. QC measures appear to be adequate. 

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



DATE: 

TO: 

FROM: 

SUBJECT: 

March 5, 1999 

File 

TodMonks~ 

MEMORANDUM 

Inorganic Data Review and Validation 
22BA, ARCOC No. 601212, Case No. 7225.2203 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

The samples were prepared and analyzed with accepted procedures and specified 
methods (Metals - EPA601 08 and EPA7471 ). All compounds were successfully 
analyzed. There are no problems which were identified within the data package that 
result in the qualification of data. 

The following sections further discuss the data review and validation. 

Holding Times 

The sample was analyzed within the prescribed holding times. 

Calibration 

Initial and continuing calibration met acceptance criteria tor all methods. 

Blanks 

Chromium and mercury were present in method blanks. The concentration of mercury 
was between the IDL and the RL. Mercury was not detected in field samples. No 
action was taken. Field sample results showed chromium concentration in field 
samples at concentrations > 1 0 X the blank concentration. No data were qualified. 

Trace concentrations of barium, chromium, and lead were detected in the equipment 
blank. No data were qualified because concentrations in field samples are > 5X the 
blank concentrations. 

ICP Interference Check Sample !ICSI Analysis 

The ICS met QC acceptance limits. 



Laboratory Control Sample/Laboratory Control Sample Duplicate !LCS/LCSD! Analyses 

The LCS/LCSD met acceptance criteria for all analytes except mercury. Mercury failed 
the LCS high. No data were qualified. 

Matrix Spike/Matrix Spike Duplicate IMS/MSD! Analyses 

The MS/MSD met acceptance criteria for all samples. 

Other OC 

No other specific issues were identified which affect data qualitY. 

Data is acceptable. QC measures appear to be adequate. 

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



MEMORANDUM 

DATE: March 5, 1999 

TO: File 

FROM: TodMonks ~ 
SUBJECT: Radiometric Data Review and Validation 

228A, ARCOC No. 601212, Case No. 7225.2203 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods (gross alpha/beta- EPA900.0 and EPI-A-0118). All compounds were 
successfully analyzed. No problems were identified with the data package that result 
in the qualification of data. Data is acceptable and QC measures appear to be 
adequate. 

The following sections discuss the data review and validation. 

Holding Times 

The samples were analyzed within the prescribed holding times. 

Calibration 

Calibration met acceptance criteria for the methods. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSO! Analyses 

The LCS/LCSD met acceptance criteria for the methods. 

Blanks 

No target analytes were detected above the reporting limits in the method blank. 

Matrix Spike/Matrix Spike Duplicate !MS/MSDI Analyses 

The MS/MSD met acceptance criteria for the methods. 



Duplicate 

The duplicate error ratio (DERl met acceptance criteria ( < 1.0). 

Other QC 

No data were qualified. Data is acceptable. QC measures appear to be acceptable. 

No other specific issues were identified which affect data quality. 

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



UATA V ALmATION SUMMAIW: 
H .s· •. I 

SITI'JPROJECT: 'l. 2 f1 1\ 
ARCOC #: G G I 2 I 2.. 

H OF SAMPLES: 7 MATitiX: 4t ""' "1 
LAD SAMPLE ID-s: _______ , ) "<.. ---;r;<:'=c:-c..-.:..--=--Tp-----.]:=-=-[)•1,---

LABORATORY: GO:'-
LABORATORYR~E=Po~R~T~N~:------~~~,~8'/~2~11/~~.------

I. HOLDING TIMES/ 
PRESERVATION 

2. CALl ORATIONS 

3. METIIOD BLANKS 

4. MSIMSD 

5. LABORATORY 
CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES 

8. INTERNAL STDS 

J - ESTJMA TED 
U -NOT DETECTED 

voc 

../ 

/ 

/ 
/ 

svoc 

./ 
/ 

UJ - NOT DETECTED, ESTIMATED 
R-UNUSABLE 

t,--.-O~W 
REVJ' 1 BY: ---------------------------------0 

CN RAD OTHER 

IJA-

/ 

/ 

-~ -s--~' 



VOLATILE ORGANICS: 
SW-846- Melhod 8260 

SITE/PROJECT: --=2-::Z-::c=e.e__:I\-:._L_~ 
LABORATORY: _ _____,6<!-:e=-::'-:__ __ _ 

ARCOC #: {, 0 I 2-l 2..-
---~------------LADORA TORY REPORT#: ?8/ :l'JIIJ> 

IS GC/MS Min Intercept 
Calib Calib CCV Method 

LCS LCSD 
LCS 

MS MSD 
MS Field llup Eq Trip 

Rl' RF ltSil/ R' RPD Dlkj RI'U RPD RPI). Ul~ Olks1 

Name CI\S N ./ >.03/ <20'Y,/ 0.99 <20o/. ~ -v " 
_, 

I Chh1W111Cih:IIIC 74-87-3 010 
I Urommncthan~ 74-83-9 0.10 
I >lnyl chloride 75-01-4 0.10 ' '•.'.i ,-, 
I Chloroethane H-00-l 0.01 
I ntcth)·lene chloride (IOxblk) 75-09-2 001 
I ocelone(IOxblk) :, !'~ • ~ " 67-64-1 0.01;' '• '' 

_·· 
" ,~ 1 t,; I ; •. ,. '· :'I 

I <B<bon disulfide H-1 S-0 0.10 
I 1,1-dlchlororlhrne ! ·,, · ·• • 7S-3s-4 0.20' ', ·- .. ' '•l'•' :.:.~- ~ 

' ' ' ' 

., 
'· ., 

' 
.. 

I 1,1-dichlororlbane .: '• .. -~ ~' · 1S·J4-J :· 0.10 
,_ ... ; .. ;· 1:, .J''· ,:·-}t-~:( ':·~-': -- •,.-t:;, •,• ;.•-· ' .I(J,fi,; ''' ~ ,,_. 

" ~ .... ,. ~" ""\ .. 
I Chloroform ... .. ::. ~: '~:-· ' ...... \ 67-66,3 - 0.20 I. 'j -' ; ,. ~·~· ~~~-= -:~:i. ·-'1.-.:· _.,· " ··:·,· ..•· ·: .. •. -.r.~~~ t:-"'· 1 1,1-dlthlorotlhane :, :·: · • · ' 107-06-2 ' 0.10 ·" 

._, 
_, :.'1 ,,. 

?~:;: '/ ;:~- '· -~:: ,!' . ' ! ,;..••' ~ '' ' ~ ' I, '·1-•' ·-
I l·bulonooe(JO.blk) ' 78-93-3 . 0.01 i'' .. ! )~ ''"·' !Iii ,.,~1 ..... '' ' ' .. , .1 :~ ....... 
2 1.1. l·trichloroethone 71-55-6 010 
2 urbon lelnchlorlde 56-21-S 0.10 . .·· ·-- '' " 

.. j, ' : 
2 UrOtlmdithloron\elh;tne 15·21-4 0.20 
2 l,l-dirhloropropane 78-87-5 0.01' ,. .- f ;_·::.:. ';'· '' 

-:- '.·. •' 

2 ci•-1 J·dichloropmpene 10061-01-S 0 20 
2 Trlchloroelhene 79-01-6 . 0.10 ,. , 1\., '' ·-·· . ' 

2 Dibromochloromethanc 124-48-1 0.10 
2 I, 1.2-trithloroelhane 79-00-5 0.10 ~ / / / 
2 JltRztiiC ' ' ' 71-41·:.! o.so ·- ,, j -' .,,.,_ 7 7 .,. ., ., 

··,•, .. "' 
2 trans-1.3-dichlotopropenc 10061·02-6 0.10 
2 Orumofonn H-25-2 0.10 
J -l-nttlh)·l·1·pcntanonc 108-10-1 0.10 
J 2-hC\811011( S91-78-6 001 --
) T elrocltloroelltene 127·18-4 0.20 • '. 
) I. I .2.2-tctrachloroelhane 79-14·5 0.30 -; 7 7 I / / 
l toln<neiiOxblk) 108-88-3 0.40 ,, ~, ... , ~ ~ ... , --· i-

J Chlorobmzeoe . 108-90-7 o.so . .,; .? 7 
., -., 1 , 

-

l Fth~ lbcnl<ne 100-41-4 0.10 --
,I Sl~r.:nc I00-42-5 0 JO -- -- ---- ---- --- ---
3 '~ kn.:"J.(lulal) IJJU-ZU-7 0 JO - - --- --- ----

1.2-dirhloroelb)'lcoe(lolol) 540·$9·0 0.01- '·. '.· ' ~-::--l·thltlll)tlhyl vinyl clhcr 110-7;.8 ~"--
_ .. -- ~- ~::-

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

. ~-- ---- ----

Comuteuu: 

Rl VII \\I'D BY: DATE: :1} - ~- Tf -----



VOLATILE OltGANICS: (Jage 2 
S W -846 • Method 8260 

SITE/PROJECT: __ ~_-z._&_ft.:._ ___ A RCOC #: --~-l~·D_/_2 _I_2-____,=-:-.,-,-..,..,..,-----
LABORATORY: G:< '- LABORATORY REPORT II: -~'18::...!.-1 . .=z....:.i_,_f/,=----

Surrogate Recovery and lmernal Standard Outliers 
Sample SMC I SMC2 SMCl IS 1-area IS 1-RT IS 2-area IS 2-RT IS 3· area IS 3· RT 

_...--_...-
___.,. 

----
SMC 1: 4-Bromofluorobenzene 
SMC 2: 1,2·Dichloroethane-d4 
SMC 3: Toluene-dB 

Comments: 

I/ 

___.,.---.-:-

----
~~ 

IS I: Bromochloromethane 
IS 2: 1,4-Difluorobenzene 
IS 3: Chlorobenzene-d5 

I 
V1!V" l.---' 
:.----- ' ..,/ 

fAt\ { rv 

RE "DBY: 2~~~ 
-·- ----·---~---

______. -I-'" 

~ 

DAII 



SEl\11- VOLA TILE. ORGANICS: 
SW-846- Method 8270 

SITE/PROJECT: __ '~=:-:c"Z."---"-?.-'-A'---- ARCOC #: (, 0 t·z.l L 

LABORATORY: 0ft. LABORATORY REPORT#: ---'-'f-"'-8..__/l.:_::3__:_/..:!:(.,~--

Calib Calib CCV Method LCS MS 
Field 

Eq Field IS DNA CAH NAME Min RF lntercepl LCS I.CSI1 MS MSD Dup RF RSil I R' RPD Blks Rl'll RPD lllks /Diks RI'D 

I ;..,05 <20'Yol9.99 <20% ./ .., 
I A IOH-9l-2 l~henol 0.80 ,/ I j .I ./ ./ ./ .., .,/ 

I ON 111-44-4 bis(2-Chloroethyl)cther 0.70 
' ' I ' I A 95-H-8 2-Cblorophcnol 0.80 ../ ./ / J ./ ./ 

I BN l41·73·1 1,3-Dicblorobcnzcnc 0.60 
' I I I 

I BN 106-46-7 1,4.Dichlorobcnzenc o.so :. 
. , .... .. ,, . ../ ": ~ I 

" '( , . .. ··:' 
'·' I .I .. , ,. ·I ' 

I BN 95-l0-1 I ,2-Dichlorobcnzene 0.40 

I A 95-48-7 2-Metbylphenol 0.70 

I BN 108-60-1 b Is( 2 -chI oro isoprop y I)< 1 her 0.01 

I A 101·-44-5 4-Mcthylphcn<•l (160 

I UN 621-64-7 N-Nitroso-di-n-prupylamine 0.50 

I ON 67-12-1 Bexachlorodha.ne 1!.31! . 

j_ 

2 ON 98-95-J Nitrobenzene 0.20 . ·. v" ./ v' ./ ./ ./ ,, . ' .. .. 
2 IJN 78-59-1 lsophorone 0.40 

2 A 88-75-S 2-Nitrophcnol 0.10 

2 A 105-67-9 2,4-Dhncthylphcnol 0.20 

2 ON 111-91-1 bis(2-Chloroelhoxy)methane 0.30 

2 1\ 120-13-2 2,4-Dichlorophenol 0.20 / / ' / 

2 IJN 120-82-1 1,2,4-Trichlorobcnzcne 0.20 / / " / "' ./ 

2 liN 91-20-J Naplllhalene 070 

2 liN 106-47-8 4·Chloroanilinc O.ot 
--

1 liN 87-68-3 llexachlorobutadicne 0.01 

2 ,·\ 59-SO· 7 4-Chloro-J-mcthj•lphcnul 0.20 
-

2 liN '11~51-(. 2-Mclh)•l•mphlhalcnc 0.40 
'----- --- - -- - ---- -- ---

J liN 77-47-4 lloKichlorocyclopcntadicnc 0 01 
-- - --

} .\ 88-06-2 2,4,6-Trichlorophcnol 0.20 
-- -· - ---- --· --

3 o\ 95·95-4 2,4,5-Trichlorophcnol 0.20 
--·-

Comm~nls: 

£/rR 
IU.\11 \\10 BY:----- DATE: _s _· £'=:. T_ t 



SEMI-VOLATILE OI~CANICS: puge 2 
SW 846- Melhod 8170 

SITE/PROJECT: _ _..7.,__,1.~6_:__/\!..__~-- A RCOC II: ___ t._•~I_2_I_L._--=-~~~~ 
LABORATORY: t.f t.. LAilOI~ATORY REPORT II: __ __,7,_8'--f ~l--')'-'1'--(.."----

Calib 2 Jcalib CCV Mclhod 
IS DNA CASN NAME Mioo 1\1' lnl<rcepl LCS 

1\F 1\SO 11\1 RPO Blks 

/ >.05 <20%/0.99 <lOII!e 

l ON 91-S8-7 2-Chloronaphlhalcnc 0.80 ./ 

3 ON 88-74-~ 2~Nilruanilint 0.01 ./ 

3 ON 131-11-1 Oiouclhylplnhalalc 0.01 .,/ 
] ON 208-96-8 Acenalolllhylcnc 0.90 ../ 
3 ON 606-20·2 2.6-Dinilrolo\ucnc 0.20 

., 
] ON 99-09-2 l-NhmanUinc 0.01 ./ ./ 
3 ON 83-32-9 Accnnphlhcnc 0.90 ./ 

l A SI-28-S l . ..t.llinilrophe•1ol 0.01 1'-/. J1 ' 
] A 100-02-7 ~-Niloophcnol 0.01 zr.t& ./ 

3 ON 132-6~-9 Dibenzofuran 0 80 I I 
) ON 111-14·2 2 ,4-0inilrololucnc 0.20 / 

] BN 84-66-2 Oiclll) \phthalate O.ol ./ 

3 ON 7005-72-3 4-{'hlorol>hcnyl·phcnylcdocr 0.40 ./ 

3 ON 86-73-7 Fluor~:ne 0.90 
, 

) ON 100-01·6 4~Nilroanilinc 001 l.l. ~!>-

4 A SJ4-S2·1 4.6-lliullro-2-mclloylphcnol 0.01 ')1. •)o 

4 ON 86-30-6 N-Nitwsodiphcn)'lamine II) 0.01 ,./ 

4 ON 101-Ss-J 4-0r.•mophcnyl-phcnylclhcr 0.10 
, 

4 ON 118·74-1 llcxachlurobcnzene 0.10 ·../ 

1 . ·A 87-16-S Penuochlorophenol · o.os ./ '• 
4 ON 85-01-K l•hcnantlucue 0.70 / 

4 BN 120-12-7 ,\ullm~enc 0.70 ./ 

4 ON 86·74-8 l"mi"'I"'''~ 0.01 / 

4 ON 84-74-2 IJi-n-lnu~ ltlhlhalalc 0.01 ./ 

4 ON 206-H-0 lluulilntht:nt!' 0.60 ~ I 

s ON 129-00-0 r~, .... , .... 0.60 ./ I 

i BN 8;.68-7 llu11 th,·u/ylphlloalalc 0.01 

s ON 91-94-1 l.l'·l hdll\thlhtnzidine 0.01 ./I 

s BH 56-~5-l 1\~n'•'•·•)olmhracene 0.80 ~ 
.., 

l--

LCS 
LCSD MS MSD 

RPO 

I I ' ::;- 0/ 7 7 

I} 
/ 

./ ./ t>.oa 

I I I 

..F I 7 7 

.. I • I • · .. / J I 1 

/ --1- I 

./ ./ / 

Comments: .. t • .R -.c, ...._~ Ct t ....,.,.._ 
(I) t"tf F I -4-f - "'v '"i • N,lv. r ~·'· ,M .n> r•.cu.,f - 11'1[ ..... u•.-

1>~1--.. ~"d'· .{, .. ,, 
1-s- H 

1 

RE'" 

(zfOSD ,.. Lo"/. ~ .. t I..Js +1-- 'fl/. r~ {!1../w..Q. 

'F.D RY: -__ 'L L ,.,J( 11'\.n"- /..._)=-------- D.\11 

_ .. ,.., #'1. 

MS 
ridd 

Eq ricld 
Dup 1\PD 
RPO/ 

lllk> ll\ks 

/ ../ 

J 

7 

J 

I 
7 

I 
'./ 

-
1--~ --- -

I 
/ 1- -

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

-.j, v----- -·--·-
'i..l- - _/!_ () /,1{ ' /0/. . f ,.{. ( ;o ND -.1 Q..,.,, fJ< 



SEI\11- VOLA Tl LE ORGANICS: page J 
SW 846 - Method 8270 

SITE/PROJECT: '2 'Z.ll A ARCOC #: ft>v/ 2-1 '-
----~~----------LA BORA TORY: Gf"/- LA BORA TORY REPORT#: __ __:_1...::fi.L/...::'2-::....::..~LI.:t:Y __ 

Calib Calib CCV Melhod 
IS DNA CAS r NAME Min RF lnlercepl LCS I.CSO 

RF RSDI R1 RPD Blks 

5 BN 218-01-9 Chrysene 0.70 

5 ON 117-81-7 bis(2·Eihylh••>·l}pluhalale 0.01 

6 ON 117-84-0 Di-n-oclylphlholale 0.01 

6 ON 205-99-2 Oenzo(b)fluoranlhene 0.70 

6 BN 207-08-9 Oenzo(k}fluoranlhene 0.70 

6 ON 50·32·8 Benzo(a}pyrene 0.10 

6 llN 191-39-5 lndeno( 1,2,3-cd)pyrene 0 50 

6 ON 53· 10-J Dibenz(a,h}anlhracene 0 40 

6 liN 191-24-2 Ucnzo(g,h,i)pel)lcue 0 50 

Surrogate Recovery Outliers 
Sample SMCI SMC2 SMC J SMC4 SMC 5 .... IY ---:.:-- r--

-~ Ul 1-'4' ..... --
S~IC I. Nilrobenzene-d5 (ON) 
SMC ~ · Phenol-d5 (A) 

SMC 2: 2-rtuorobiphenyl (BN) 
SMC 5: 2-rtuorophenol (A) 

/ 
~ 

>.OS <20%10.99 <20% 

...._ 
L. ).. 

SMC6 ~ ~C8 
r--

SMC J: p·Tcrphenyl·dl4 (ON) 
SMC 6: 2A.6-Trihromophenol (A) 

-~ 

Comments: 

SMC 7. 2-2-Chlorophenol-d4 (A) SMC 8: 1.2-Dichlorobcnzene-d4 (liN) 

huenml Standard Outliers 
Sample IS l·area IS 1-IU 

I~ I I Hli<hlorobenzene-d4 (llN} 
1\ 4 l'h<nallnene-diO (ON) 

IS l·mca IS 2-111 IS J-mca 

I 
rv-1:_1 

r, 1# (c.--

IS 2 Narluhaleuo-d8 (ON) 
IS 5: Chr)"'lle·dll (liN I 

IS J-Ill IS ~-iiiC;I IS 4-RI IS 5-arca 

-

IS J Accnophlh<rl<•d I 0 (BN) 
IS 6· l'cr)·i<nc-~ 12 (UN) 

IS 5-111 
. 

Is 6-;uc:~ 

LCS 
RPD 

I\ (o·lll 

Ill \'II 1\I.DOY: __ e._-_,;!2 V11po..S!_ __ DATE: J-S'"-1 f 

MS 
Field 

Eq. field 
MS MSD Du11 RPD 

RI'D 
lllks Olks 

- .... 



IIIGII EXI'LOSIVES: 
SW846 Method 8330 

SITE/PROJECT: 'ZL8 A ARCOC II: ' () /ll /1-
LABORATORY: ___ G-o--c-'l-.!.l--L---- LABORATORY REPORT II: 18/ Z. 3 /lf' 

Curve CCV Method LCS MS 
Field 

Eq. Field NAME CAS II Intercept LCS LCSD MS MSD Rt RPD Blks RPD RPD 
Dup 

Blks Blks 
RPD 

/ .99/ 20% u 20'})1 . 20% u u 
liM X 2691-41-0 ./ .7 ./ 7 'V 7 " ./ 

RDX 121·82-4 
I ,3,5-Trinilrobenzene 99-35-4 
I ,1-dinitrobenzene 99-64-0 
Nilipbenzene 911·9S!t '. :: . .:,:;. .... , .. ,.,. •· ·:i .., :1 

' ·.·• I· '' ~ ~ .' '' . '.,·j "1;-f,,;: (, 
" " ' '. ··~ ' , ... ' ' 

Tetryl 479-45-8 
2,4,6-lrinitrotoluene 118-96-7 
2-amino-4,6-dinitrotoluene 35572-78-2 
4-amino-2,6-dinitrutnlucnc 1946-SI-0 
2, 4-dinitrololucn~ 121-14-2 
2,6-dinitrotoluene 606-20-2 . 

2-nilrorolucnc 88-72-2 
4-nilrotoluene 99-99-0 
3-nitrotoluene 99-08-1 
PETN 78-11-5 L.. • I- .,J ~ ....... ..J- -- ...... - .-1- .... .... 

Sample SMC"'oREC SMCRT Sample SMC"'oREC SMCRT n Is; 

i. 
_,. 

/. I 41-
Confirmauon 
Sample CASN RI'IJ> 25% . Sample CASN Dlt • 

....,., f' 

<..t, ~ .~ 

RE\ "1BY: 



INORGANIC METALS: 

SITE/PROJECT: z 1.. b A LABORATORY:-~~-"--~--- ARCOC #: (.,61 ~ /1...-
METIIODS: C.i:' L- LAI30RATORY REPORT#: -·~-~-;:;'j~S-j-:Z.--=-5~1,~. --

__ -LF1f~A~~~~~~,,~u~AL_ __ _jc~f~A~1tt~-.LL-------- - - v 

QC Element/ 
ICY 

Me thud 
Analyte 

CCV lCD CCII LCSD LCS l.CSD 
MSO REP 

Dlks RPIJ 
MS MSD 

ICS Serial Field llup Eq. Fiold 
RPD RPD AD Dilution RPD lllks Ulks 

7429-90-S AI I I I I / / / I I / / .I / / I,., 
7440-39-J lb / ./ ./ / I , -;;,- , , .oo;z, rP.J 
7440-41-7 De / 

7440-43-9 Cd ../' , 
""· ..... ./ " .- 7 ,. "' ,, , 

·'·"' ; ·~ .-'. . l;' 
7440-70-2 Ca / rhl / I I / / / / 
7440-47-3 Cr ./ I ~ 7, o'l 0 -~,..l'f~ ? --;T 

. "'· .7 ·"' v J , .,oo,. 1/J "'11-f 
7440-48-4 Co 
7440·SO-& Cu 
7439-&9-6 Fe 
7439-95-4 Mg 
1439-96-S M11 
7440-02-0 Ni 
7440-09-7 K / / / / -/ / , j / / 
7440-22-1 A2 ./ 

, / 7 1 , ' 
, , 

7440-23-S Na 
7440-62-2 v 
7440-66-6 Zn 

I / / / ./ 

7439-91-1 Pb · . -~ 
•' "' :,H ·,·. ;,1,. " 

• '~- ,, r_ ·r.,., .. . ., . ' ·•d'(&l 11-iil.Jo,' 
7781-49-2 St ./_ ",. ; ·' ":·. ,•,. < ... ' .,-,,~- l !.t _'{. ·.'r .. •:·' / l·i•, '• ·';X' 7 

• ! ., .v .. •.·,·· . 
7440·38-2 At ~ .-:,. :· : " ·• / .. ! . :;lf:., ~~;: :•_• .,,• ;~ ....... . , ·:!·.~~··· ' ~r..; ; __ ..,.., , ' .. / .,/ I " I 
7440·36-0 Sb 
7440-28.0 Tl 

/ / I I \•1 / .I / / / 
-/ 

' / 

7439-97-6 Hg , ./ l'l I p. c, ·: ,,, .. . " ' . ~~ .. ~ -~ 
,. 

I lf"iiO( '''"'111 
)'I! (..,..._ ,, 

Cyanide CN )' ~· 
-, 

~gll:g • u~lg: [(u)!i~) x (somple mass (gl/ samplt '"I imlll \ ( IOIJOml/lliler)f I o·l , f = ug /I ommenls: 'uuon ·acror 

(I) 

A~r,l .. rt.,. v..t.v '('Jl-k. ,.d,....u....... II>L 4RL, ,...,. a..<hn-- ... IC-c..-.. s-.~ 1 ~ .vi),{l<-t .,.,,.&,~ •. /'. 
r;~ lUI" lfr ~rr +t- ..,u~ .. f<.<_ ......... L.Gi ;.~ rf4-v- -41---. ( Zc (, . Na <1.~"'- ~.JL.----.. 

(#J 

("3) 

( 'II 

~""h"0 t'\4JvilJ ?/0 X. fJ....-/(. (.£1-'< .. .-..fv~h~' /IJ~ L,_j.... fj'-''./oh-#J ~ """' ~ r~-v .,t- s , L-1,...."' ".a...... . ,.; . .a. 1-- 1, ..12. h • ..P 

REVIEWED BY: 
<£~Q f'0~_ ., .. ,-_Q.f 

---------DATE: ___ > > '1 

--



ltAUIOCII EMISTitY: 

SITE/PROJECT: Z z 6 /.\- ARCOC II: u 0 / 2 I 'L-

LABORATORY:--G-:.-:e::-:L-:----'---- LABORATORY REPORT II: 9 8/ Z:? l{f> 
METHODS: ;;;. r r A - o '' r> E I' :r A " 'Y 

QC Elemenll Method Rep Eq. 
Fidd 

Field Sample Sample 
Analyte Rlks 

LCS MS RER Blks Oup Dlks 
. 

10 
lsmope ISffrace 

10 
Ism ope ISffrace 

RER 
CRITERIA u 20% 25% <1.0 u <1.0 u . S0-10~- 50-105 
Ill / / . v ~ 1 'V v 

U-238 ~ 

U-234 , 
"' 

U-235/236 / / . 
Th-232 
Th-228 
Th-230 . 
Pu-2391240 
Gross Alpha . 
Nonvolatile Beta 
Ra226 . 
Ra228 . 
Ni-63 . 
Gamma Spec- Am241 / . 
Gamma Spec- Cs 137 /_ 

Gamma Spec- Co60 / 

. 

. 

Pa[~meter Mel hod T:z:12ical I.n!£~r I:z:12ical Carrier Comments: 

I so-U Alpha spec U-232 NA 
lso-l'u Alpha spec Pu-242 NA 
lso-Th Alpha spec Th-229 NA 
Am-2-t I Alpha spec Am-242 NA 
Sr-90 Beta Y ingrowth NA 
Ni-63 Beta NA Ni by ICP 
Ra-:?~6 Deamination NA NA 
Ra-:?~6 Alpha spec Ba-133 or Ra-215 NA 
Ra-228 Gamma spec Ba-133 NA 

Gamma spec LCS contains: Am-241, Cs-137, and Co-60 

REv 'lATE: _J_-s-_-_?_1_ 



CVR 

Contract Verification Review (CVR) 

Project Leader COLLINS 
--~~-------------

Project Name SITE 228A VCM Case No. 7225.2203 

AR/COC No. 60112 
----~----------------

Analytical Lab GEL 
~----------------------------------

SDG No. 9812316 

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

1.0 Analysis Request and Chain of Custody Record and Log-In Information 
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 
1.3 Sample volume adequate for# and types of anal}'ses requested X 
1.4 Preservative cornact for analyses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) .erovided X 
1.7 Dale samples received X 
1.8 Condition upon receiptinformation_.erovided X 

2.0 Analytical Laboratory Report 
Line Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(s) complete and correct X 
2.3 QC analysis and acceptance limits provided (MB, LCS, LCD) X 
2.4 Matrix s(likelmatrlx spike duplicate data provided(lf requested) X 
2.5 Deleclion Limits provided; POL and MDL( or IDL) X 
2.6 ac batch numbers provided X 
2.7 Dilution Factors provided X 
2.8 Data reported using correct slg. fig. (2 for org.; 3 for lnorg.) X 
2.9 Rad analysis uncertaintr_provided (2 sigma error) X 
2.10 Narrative provided X 
2.11 TAT mel X 
2.12 Hold limes mel X 
2.13 Were contractual qualifiers provided X 
2.14 All requested result data provided X 



CVR. 

3.0 Data Quality Evaluation 
Item Yes No If no, Sample 10 No./Fractlon(s) and Analysis 

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

3.2)Quantitation limit met fer all samples? thcrium-231 net quantified due to lew abundance 
X 

3.3)Accuracy mercury REC% high for aqueous sample 
a) Laboratory control sample accuracy reported and met for all samples? X 

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

c) If requested, matrix spike recovery data reported and met . 4-nitrophenol out of acceptance limits 

X 

3.4)Preclsion 

a) Laboratory control sample precision reported and met fer all samples? X 
For rad analysis, sample duplicate precision reported and met. 

b) if requested, matrix spike duplicate RPD data reported and met. 

X 

3.5)Biank data several radiological analytes detected In method blank 

a) Method or reagent blank data reported and mel for all samples? X mercury detected between DL and RL In method blank 

b) Sampling blank (e.g., field, trip, and equipment) data reported and mel? several radiological analytes detected In equipment blank 

X barium, chromium, and lead detected between DL and RL in equipment blank 

3.6)Contractual qualifiers provided: "J". estimated quantity; ·e•-analyle found In 

method blank; ·u·. analyte undetected (results are below the MDL or Lc X 

(red)); "H"-analysls done beyond the holding time. 

3. 7)Narrative Included, correct, and complete? 

•X 

~~ 



CVR 

4.0 Data Quality Evaluation Continuation 

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

Sample/ 

Fraction No. Analysis Qualifiers Comments 

Were deficiencies noted. ® IY!!] © No 

Based on the review, this data package is complete. ©m ®No 

If no, provide : nonconformance report or correction request number and date correction request was submitted --------
Reviewed by: __.f-"J~f'-'L=..:.... _______ _ Date: 01/26/99 Closed by: -------------- Date: ------



Sf 2001-COC (II>DII 
Internal Lab 
Balch No. 

Dept. No.IMaU Slop: 8133/MS1147 

ProjecVT .. kManegar: John Copland/~·• 1 
Project Name: Site 228A VCM fl,o~ 
RICOid Center Cod•: £R./I~ 
Logbc>ok Rtf. No.: 
Sel\'let Order No.: 

Original To Accompany Samples, 
Laboratory Copy (White) 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
SAR/WR No. 

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

P18SS F I for Instructions tor uclt fteld. 

2"1 Copy SMO Suspense Copy 
(Yellow) 

Paae1 or: 
ARICOC- .._I _6_0;.....1_2_12_ 

3'4 Copy Field Copy (Pink) 



SF :2001-COC 110.07) ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) 
""*1 .. 1 Cl- .1) I lew Press F, ror tnstrucUons lor .. ch field. ARI c 0 c. 

r ,I 

.. .I 

'I 

, ,L 

, 

' .. . s . ) 
~ 

, . i 
( • I .. • I 

•• ,1, 

. . • I 
0 

.. .. 1. 
.~ .. 

t' . \ 
' ,1 
( ... I 



SF 2001.COC (10.17) ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) 
........ e(i-tiJIIIW Press Ff forln$111Jcllon• for each natd. ARJCOC-



I 

,\\~ 
' ;o'\ 

SEMI-VOLATILE ORGANICS: page 3 
SW 846 -Method 8270 

SITE/PROJECT: _ _c;_~;t_,_ift..'--':;----- ARCOC II: f.oo7<:JCJ 
LA BORA TORY: CO(l..(.. LABORATORY REPORT II: --~.LI\Il.!>.::...'fL3;uqL-__ _ 

IS UNA CAS# NAME Min Rl' 

' llN 21K-IJI-'J t'lu) sene 0.711 

s ON 117-81-7 bis(2-Eohylhexyl)phohalaoe 0.01 

6 ON 117-84-0 Di-n-ocoylphohalaoe 0.01 

6 BN 205-99-2 Benzo(b)Ouoranlhene 0.70 

6 ON 207-08-9 Benzo(k)Ouoranlhene 0.70 

6 BN S0-32-8 Oenzo(a)pyrene 0.70 

6 BN 193-39-S lndeno( 1,2,3-cd)pyrene O.SO 

6 ON 53-70-3 Dihcn7(a.h)anlhracc:nc 0.40 

6 ON 191-24-2 !lcnzo(@.h, i )perylene O.SO 

Surrogate Recovery Outliers 

Sample SMC' I SMC2 SMC3 SMC4 SMC 5 

f-.. , -~ ..1. ... 11\l. ~ 
\ . 

SMC I: Niorobenzene-dS (BN) 
SMC 4: Phenol-dS (A) 

SMC 2: 2-Finorobiphenrl (BNJ 
SMC S: 2-Fiuorophenol (A) 

Co lib Calib CCV Mcohod lnlcrccpl LCS LCSO RF RSDI R1 RPD Dlks 

> 05 <20% I 0.99 <20% 
7 v ;/ ./ tJt>-. #/h. 
tl &/ / 

.; ./ ./ 
I &/ .7 
I / ./ 
o/ ./ ./ 

.; o/ ?~-) 

./ ./ ./ 
7 ./ '17 r7 II 

SM!' I• SMC7 SMC8 Comments: 

SMC .1: p-Terphenyl-dl4 (ON) 
s~ ll' 6 2,4.6-Tribromophenol (A) 

SMC 7: 2·2-Chlorophenol-d4 (A) SMC 8: 1,2-Dichlorobenzene-d4 fUN I 

Internal Standard Outliers 

Sample IS 1-ar<a IS 1-RT 

1......-:: 
1\ I IA-Oichlon•l>cntcnc·d~ tiiN) 
I'~ l~hrni11hrcnl.'·tllll (liN) 

HI VII:\VI.Il IIY 

IS 2-area IS 2-RT IS J-aoca 

1\ (J(. en· 
.l~-

IS 2: Nophlholenc-dR (liN I 
IS 5: Chry<enc-dl2!1lNI 

IS .1-H I IS 4-area IS 4-RT IS 5-area 

' enr). 

1' ' lccnaphohene-d I 0 (ON I 
I' 11 l'cr~·knc-di2 (liN I 

lli\TE: 

IS 5-RT Is 6-area --
' 

s-/f-17 

LCS MS Field 
Eq. Field MS MSO Dup RPD Rro Blks Blks RPD 

/ 

/{" ~~ JJ!It f..)~ ~ fJJh ,_;~ 

'"'..9\-
./ 

.I 

.I 
~~ 

./ 

/ 

/ v 

IS 6-RT --



IIIGH EXPLOSIVES: 
SW846 Method 8JJO 

SITE/PROJECT: .;z i). ~A 
LABORATORY· C.o~f 

ARCOC II; ~col12 
LABORATORY REPORT II· 7>r.:<4 ~'J I 

(}) (]) 

Curve CCV Method LCS MS 
Field 

Eq. Field 
NAME CAS II lnrercept LCS LCSD MS MSD Rt RPD Blks RPD RPD 

Dup 
Blks Blks 

RPD 
.99 20% u I 20% 20% u u 

HMX 2691-41-0 ill\ 7 /_ ./t"'; I "if. 'I t..f5. I i.'i A//\ l.#'< 1.}/), v ~I>. /./A 
RDX 121-82-4 ../ ~ ~ IS1 """·l 'l.J 
1,3,5-Trinitrobenzene 99-35-4 ./ ·" ,/ ,/ ./ 
1,3-dinitrobenzene 99-64·0 \7 ./ ''"'~-'1 I }S.o.\ ../ 

Nitrobeniene 98-95'3 ;· ,/ ..,. .;:·.r.t -~ . .. ~ .,')J'I,1 '<'r.-1. ·'·· I)CI.:1 . - ~li' .. :!,;.~ ~ . -~ ·.,·] . ·.~. . . ·" ·;· : . ' f,i."!· 

Te~ryl 479-45-8 ./ .r '\19. ~ ,/ .il3l.l. 
2,4,6-trinirrotoluene 118-96-7 
2-amino-4,6-dinilrotoluene 3SS12-78-2 / A ,/ :lSf., v frJf, I 
4-amino-2,6-dinilrololuene 1946·5 1·0 v. o/ ~(7.'1 .'lP-G. V"' 
2,4-dinirrotoluene 121-14-2 o/ ./__ ;.\. \.l.l t\ '1.& 'j(.). 

2,6-dinilrololuene 606·20-2 J ./ '1"11, t \/& .. tc >Jo.t. 
2-nirroroluene 88-72·2 J ./ /{.,1.) ~~-L "~/.'., 
4-nitrotoluene 99-99-0 / o/ 1 11~ . .., / {I.Jo} y . 
3-nitrotoluene 99-08-l lo 7 ./ I lnt.i ltU ./ v ' PETN 78-11-S \ 

I ). .,;,._,~H\)fA~ ~A Ql'"-'"" \.dv.tf\£.. (]•HJo) 
~ Sample SMC%REC SMCRT Sample SMC%REC SMCRT Comme~~s: 

,..,, '!1.0. """'t .. rJt» I~ IS" '1~>4 • 'l u 
:......}.. OL ~'> LC'h '\ • 5"~ '\va.l3,_,, 1.1 

1'\ ~T>U1 - .'l. ,, ~ t.-MM-11 13 

Confinnal1on 
Sample CAS# RPD>2So/o Sample CAH RPD>2.S% 

':;\\ s, .... ~~ .. ~'V 

(9 ~~ ~~~~ ~-~ . 
.lJ:>m.c. .~ \,;1 t;.;";.\.~ .. lt .. 'l-4<! ;, Nt:>, s.._ "'f\t t('--\'-. twJ\:ul ''~ '1 

............... ~, ... Ut. 
~ 'fu{l,J:c-~ L-C.S}L-CSt> 7 .. 12.~ \~-4....... GX.. \•;..i~. tJo't~\~{...l,...~.,,..,_ 

RF WIDBY_ ~ ~__,e:=&-<..., DATE: 3-11·1'7._ ___ ~-



INORGANIC METALS: 

SITE/PROJECT: ;L~ /-
LABORATORY: __ ~C~o~~~£~-______ __ 

METIIODS: ~-------------------------

QC EleonenV 
ICV CCV ICO ceo Mer hod 

LCS LCSO LCSD MS MSO 
MSD REP ICS Serial Field Dup Eq. field 

Ana lyre Olh RPD RPD RPD AD Dilulion RPD Blks Bib 
7429-90·5 AI L 
7440-39-3 Do _v ...::- : .v' ·''' -...:' : ' .:v ./' '""·' ····,;V.:•:; fl.,, I~ .V ;OJD..'i. ,:_....-::.,, .,.. :I>(: ·wl\-, __ .. ,, ... '' 

. . ... ~ .. .. : 
7440·41·7 De IlA IJP., j, AA 
7440·43·9 Cd ./ .,/ c./.'•, .l·.'v ' ./ ..,/ ..;.; ' ·tJ'l>} :NN .... ... '·. r:1.JA. . ./; c ':oiJA, •· 'I ' I r.;,• . -~, ... ,. 

.,r, ... , " 
7440-70·2 Ca vA ... IV 

7440'-17·3 cr ·.·--- ./ ,/ v 1·\~"" l- v ...,. v-'·· .. _,,.....cti 'l''l_. .. ~ ..... --:~·- ~ {~ '1/P..,t)".:-: ,• ... v .... · ' . . ··~·- :i. < :~ t~ h ·I 

7440-48-4 Co LvA uA JJA 
7440·50-8 Cu 
7439-89·6 Fe 
7439-95-4 Mg 
7439-96·5 Mn 
744().()2-Q Ni 
7440-09-7 K v 
7440-21·4 Ag · ./ ./ / . ./ ·./ ./ .,/ ' , . .....-. .. .,; ~~ •./ ''J}J;.. .. '· ; ./ :r,·;, ~-: : _,. •, .. 
7440·2)-5 Na .uA - -- - .A l'!l. 
7440-62·2 v vtJ. I 
7440-66·6 Zn JJA I 

l· .. • 
74l9-9l·Hb .,/ ..... .,/ ...... ....... v ,/ ,v'. :, . ~- · .. ....-:: v 

~ 
·v .1/0. . ' v j!\.. -~- ~ .. ; l ,\' ,• 

7782·49·1 s• -· ..-; v' .,/ '/ ,/ ,/ v. .'(/.._( :·V .;1~\' -/. ,V: v " ' '• '. 

7440-38·2 As ,/ (/ ./ ,/ ./ o/ -~ .·v .... ,,,...,. . ../ ~ v' v ./ :•; · .... 
7440-36·0 Sb I"'~ MJ Ml 
7440·28-0 Tl NA- I 

/ ' I l " [/_ 
. 7439-97-6 lla .. .JI' -/ ·" ~v. .. v ,/ o/ ~~~) ~;":"": ·-~t~ ,./ ~ !- j)p. J,IIA v ,_-

' ·• ~ ·' 

Cyanide CN 

,Jf>.- ,Jo-T- ~ ,.~I!-
Comments: 

REVIEWED nY: 5 -_l(· '19 



RADIOCIIEMISTRY: 

SITE/PROJECT: );}.?)A. ARCOC II: ~007q'\ 
LABORATORY:~C.0\1..,..('------~ LABORATORY REPORT##: .,fc$1!JJ"t ?~::lt.fJ" 
METHODS:--------~--------------_:___ __ 

QC Elemenll Method Rep Eq. Field Field Snmple 
Analyte lllks LCS MS RER Blks Dup Blks - ID Isotope ISffrace Sample Isotope ISffrace 

RER 
CRITERIA u 20'Yo 25% <1.0 u <1.0 u - SO-lOS 50-105 
113 - 1\1\ c ... .-.J,. , I').~,). o/ 

U-238 /_ ,/ ./ "'· "' 
U-234 " ./ J J ,/ 

U-235/236 / .7 . -
Th-232 
Th-228 
Th-230 -
Pu-2391240 
Gross Alpha -
Nonvolatile Bela 
Ra226 . 
Ra228 . 
Gamma Spec ./ ./ v' 1\ -
Ni-63 -

-
-

Parameter Method T::r;~ical Tracer Typical Carrier Comments: (f) - t\(.tt > I -'r K'~" (f.o/;t) ,. 
I so-U Alpha spec U-232 NA R"'"' ol(,.) 
lso-Pu Alpha spec Pu-242 NA 
Jso-Th Alpha spec Th-229 NA 
Am-241 Alpha spec Am-242 NA 
Sr-90 Oct a Y ingrowth NA 
Ni-63 Ucla NA Ni by ICI' 
Ra-226 Deaminalion NA NA 
Ra-226 A l11ha spec Ba-133 or Ra-225 NA 
Ra-228 Gamma spec Ba-133 NA 

Gamma spec LCS contains: .<\m-241, Cs-137, and Co-60 

":D OY I l.\ II : 



Records Center Code: ER I 1309/228A I DAT 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: 228A Sampling Case NoJService Order: 7225.2203 I CF0596 

SNL Task Leader: COPLAND Org/Mail Stop: 6133 I 1147 

SMO Project Coordinator: _S..;,;AL:..:;_MI~---- Sample Ship Date: 9/11198 

Preliminary Final EDD Req'd EDD Rec'd 

ARCOC Lab LabiD Received Received YES NO YES NO 

600799 CORE 

~008{() ~?St> 

Correction Requested 
from Lab: 

Corrections Received: 

Review Complete: 

Priority Data Faxed: 

Preliminary Notification: 

Final Transmittal: 

982439 

?Ot8'6/ 

Date 

~~· =t·'1i 
10/30/98 

Correction 
Request#: 

Requester: 

10/30/98 

1 !)· "t· 9 g Signature: 

Faxed To: 

Person Notified: 

I 'Ot ~"} -9 g Transmitted To: 

Transmitted By: 

Filed in~ <2 - ( 9 -9 9 Filed By: 

Comments: 

mo 
DO 
DD 

It IS' S'S v.lP 
#1366 No EDD 

00 
DD 
DD 

JENSEN I fo.l 0 0 gj 0.... 

LV . Po Q g =- r..t o._ 

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



SF 2001-COC (10-97) 
lnlernal Lab 
Balch No. 

Depl. No/MaD Slop: 6133/MS1147 
ProjecVTask Manager: 228A/John Copland 

Project Name: 228A 

Record Cenle; Code: 1309/228A/DA T 
Logbook Rei. No.: ER-014 

TechArea NA 

Room 

ER Sample ID or 
Sample localion Detail 

Original To Accompany Samples, 
Laboratory Copy (While) 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
SAR/WRNo. 

111 Copy To Accompany Samples, 
Return to SMO (BI!Je) 

2"d Copy SMO Suspense Copy 
(Yellow) 

Pagel of.;;-
A~COC-1~ __ 6_0_07_9_9 __ ~1 

Parameter & Method Requested 

3'd Copy Field Copy (Pink) 



) 
kr-COC (10-97) ANALYSIS KEQUEST AND CHAIN OF CUSTODY (Continuation) 

Project Name: 2:ZBA 

I nf'~tion I Tech Area _N_A __ -l g>it 0 
"--"~'-- .. ~ Room ... ·-"' z 
~D==UIIU~rng~~--~--~~~~~~----~ ~ 5 ~ 

Sample No. - ER Sample 10 or "'o. "' Dateffime 
Fraction Sample location Detail J: ~ ffi Collected 

042527·00l 

042499-001 

04.ouu•uuo 

ll.i 

042501-001 

" 

J1 

T ·ou·uv 

T 

T 

T 

T 

I 

T 

OA ·y 

··~-.. 
'IOU"<J 

.,., ... 
···-~ 

. ··~-.. 
ou-~ 

129-S 

130-S 

131-S 

131-S 

132-S 

0 ZZBA 9/8/98 1046 
0 2lBA 9/8/98 1046 

O 228A 918/98 1050 

O ZZBA 9/8198 1055 

O ZZBA 9/8/98 1055 

O ZZBA 9/8/98 1100 

O ZZBA 9/8/98 1105 

O 228A 9/8/9~_1105 
0 228A 9/8/98 1110 
0 ZlBA 9/8/98 1115 

O 228A 918198 1115 

0 228A ~B_!t 1 & 
O 228A 818/98 1120 

0 lZ8A 8/8/98 1125 

O llBA 9/8/9811211 

O 228A 9/8/98 1130 

ARICOC- I tiUU I 'tl'tl 

J 
" ............... LOV (avall:~hiA at~) 

lAB USE 
., -~ CO/han •c• ., !5~ 
Cih Preser· l!'lJi9 -!E 1 , ! ~ Type Volume vallve "' !:< Jllf-

Lob 
Somplo 

10 

soli G 
soli 0 
son _ '! 
son G 

soli G 
soli 0 
son 0 
soli '! 
soli G 
son G 
son 0 
son G 

soli ~ 

soli 0 
soli 0 
son G 

16oz 

4oz 

16oz 

16oz 

16oz 

--~z 
16oz 

16oz 

16oz 

1Soz 

16oz 

4C G 

4G G 

nona G 

nona G 

4C G 

none G 

none G 

4C G 

none G 

none G 

4C G 

4C G 

none 0 

none G 

4G G 

none u 

ou 
ou 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

SA 

RCRA MelarSII 0181 U; HE; svoc It'll~ 

voc·s I· f.)lL 
gamma ipac; lso u r.r-.r;~;· .. 
gamma spec; lioU {[CJ~:'~i 

RCRA Melalsll oral U ~~f~:: 

gamma spec; lso U , ,(iF, 
gamma spec; lso U !l tr. .. _ 
RCRA Merarsrr oral U )j ,~ 
gammas pee; I so U '~:( c !' 
gamma spec; tso U W~li' 

RCRA Metarsll otar Ui HE; SVOC ~& f_ · 

voc·s ~'l:: ,\.i 
gamma opec; lso U S:~ ~J-

gamma spec; laoU i~lo · 
RCRA Metals; Total U 

gamma spec; lao U ~-:: 

;t!' l·; ~! 



CVR.doc 
Contract Verification Review (CVR) 

Project Leader _C.=-O.:::...PtA=-.::N.:..:D=------~- Project Name 228A SAMPLING Case No. 7225.2203 

A~COCNo. _6~0~0~79~9~------------- Analytical Lab _::;CO~R=E ______________ _ SDG No • ....:9~8;::2..:.:43:.:9:__ __ _ 

In the tables below, marl< any lnfonnation that Is missing or lncoffect and give an explanation. 

10 A . I R natys s t d Ch I f C t d R eques an a no US o IY d dl I If ecor an og- n n ormat on 
Line com lete? Resolved? 
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 tvoe(s) correct for analyses reauested X 
1.3 Sample volume adeQuate for # and types 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 X 
1.7 Date samples received X 
1.8 Condition upon receipt information provided X 

2.0 Analytical Laboratory Report . 
Line Com lete? Resolved? 
No.· Item Yes No If no. exolaln Yes No 

2.1 Data reviewed sianature X 
2.2 Method reference number(s) complete and correct X 
2.3 QC analysis and acceptance limits provided (MB. LCS, LCD) X LCD NOT REPORTED FOR SVOCs X 
2.4 Matrix spike/matrix spike duplicate data provlded(lf reauested) X 
2.5 Detection Limits provided; POL and MDL(or IDL} X 
2.6 ac batch numbers provided X 
2.7 Dilution Factors provided X 
2.8 Data reported using correct sig. fig. (2 for org.; 3 for lnora.) X 
2.9 Rad analysis uncertainty provided (2 sigma error) X 
2.10 Narrative provided X 
2.11 TAT met X 30 DAY TAT EXCEEDED X 
2.12 Hold times met X 
2.13 Were contractual qualifiers provided X CHROMIUM RESULT FOR SAMPLE 11982439-002 MISSING 

'J' QUALIFIER 
2.14 All reQuested result data provided X 



CVR.doc 

300 at a a r e ua 1ty va uat on 
Item Yes No If no, Sample ID No./Fractlon(s) and Analysis 

3.1)Reporting units appropriate for the matrix and meet contract specified or X ISO-URANIUM REPORTED IN pCIIL 
project-specific requirements? lnorganics and metals reported as ppm TOTAL URANIUM REPORTED IN pCi/g INSTEAD OF mg/Kg 
(mg/llter or mg/Kg). Units consistent between QC samples and sample 
data. 

3.2)Quantitatlon limit met for all samples? X 

3.3)Accuracy X MANY EXPLOSIVE LCS/LCD ANAL YTES OUTSIDE RECOVERY LIMITS 
a) Laboratory control sample accuracy reported and met for all n-NITROSODI·n·PROPYLAMINE ABOVE RECOVERY LIMITS FOR SVOC 

samples? LCS 

b) Surrogate data reported and mel for all organic samples analyzed by X TERPHENYL-d14 RECOVERY HIGH IN SAMPLE lfl982439-008(042498-002) 
a gas chromatography technique? SURROGATE FOR ALL EXPLOSIVES SAMPLES ABOVE RECOVERY 

LIMITS 

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

3. 4 )Precision X SEVERAL RPDs FOR EXPLOSIVES LCS/LCD OUTSIDE QC ACCEPTANCE 

a) Laboratory control sample precision reported and mel for all LIMITS 

samples? For rad analysis, sample duplicate precision reported and NO RPDs REPORTED FOR TOTAL URANIUM OR ISO-U 
met. 

b) If requested, matrix spike duplicate RPD data reported and met. X 

3.5)Biank data X 

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

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

met? 

3. 6)Conlractual qualifiers provided: • J"· estimated quantity; ·e· -ana lyle found X 'J' QUALIFIER NOT REPORTED FOR CHROMIUM RESULT ON SAMPLE 

In method blank; ·u·- analyle undetected (results are below the MDL or lfl982439-002 

L.: (red)); 'H'-analysls done beyond the holding lime. 

3. 7)Narratlve Included, correct, and complete? . X 

_, .. - ~ 
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4.0 Data Quality Evaluation Continuation 
Summarize the findings In the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/ 

Fraction No. Analysis Qualifiers Comments 

ALL TOTAL-U RESULTS REPORTED IN INCORRECT UNITS 

ALL I SO-U RESULTS REPORTED IN INCORRECT UNITS FOR MATRIX 

982439-002 6010 J QUALIFIER MISSING 
-

BLANK 908.1 NO REPORTED AS 'LESS THAN' INSTEAD OF NO 

MS/MSD TOTAL-U RPD NOT REPORTED 

MS/MSD I SO-U RPD NOT REPORTED 

Were deficiencies noted. ~ © No 

Based on the review, this data package Is complete. ©ves ~ 
If no, provide : nonconformance report or correction request number 1555 and date correction request was submitted .....:.::12=-·7=-.·.:::98=-----

Reviewed by: L.'J. e 9.\) ~C' b n... Date: 12-7-98 Closed by: Lb), f?C>-~ ,-.,1;, Date: ~-19-99 



Site: . ;? ~COA 

AR'C'OC: 6~ D:ta Cbssificnion: ,-")ro~,·~ 

I ov -~pic' 

Fraction No. An.alysis Qualifiers Comm~nu 
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Sample No./Fr:action No.- This value is locat~d on the Chain of CUStody in the ER Sample ld field. 

Analysis- t.=sc "'lllid test methods pro,ided below or if the result applies to an individual anal:1e \\ithin a test method. 
use the CAS number from the analytical data sheet. 

DV Qualifiers- The enn:· will be taken from the list of valid qualifiers and associated commentS. If other qualifiers 
not on the list arc needed, cont3CI T ma Sanchez to coordinate adding than to the list. 

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

Test Methods - .~nions_ CE. EPA60 I 0. EPA6020. EPA 1470'1. EPA SO 15B. EPAS081. EP . .>. 8260. EPA8260-M3. 
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MEMORANDUM 

DATE: February 25, 1999 

TO: File 

FROM: Matthew Kase 

SUBJECT: Organics Data Review and Validation 
Site 228A, ARCOC No. 600835, Case No. 7225.2203 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

The samples were prepared and analyzed with accepted procedures and specified 
method (VOC - EPA8260, SVOC - EPA8270, and HE - EPA8330). All compounds 
were successfully analyzed. Problems were identified with the data package that 
result in the qualification of data. 

1. SVOC analysis: ICV relative standard deviation (RSD) and CCV relative percent 
difference IRPD) did not meet QC acceptance criteria for 2,4-dinitrophenol. 
Sample results are non-detect and data will be qualified "UJ." 

2. HE analysis: Surrogate 3,4-dinitrotoluene percent recovery I%REC) for all samples 
was below the QC acceptance criteria. Samples are non-detect and data will be 
qualified "UJ. ~ 

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

Holding Times 

The samples were extracted and analyzed within the prescribed holding times for all 
methods. 

Calibration 

SVOC analysis: Initial calibration met OC criteria except as noted above. The initial 
calibration RSD for Benzo(k)fluoranthene 124.2%1 was slightly above the QC limit 
(20%). Sample results are non-detect; no data was qualified. Continuing calibration 



met QC criteria except as noted above. The continuing calibration RPD for 
pentachlorophenol !29.5), bisl2-chloroisopropyl)ether 138.2), and 
hexachlorocyclopentadiene !23.1) were above the QC acceptance criteria (20%) but 
less than 40%. Sample results are non-detect; no data was qualified. 

VOC analysis: Initial calibration met QC acceptance criteria except the RSD for 
Bromomethane (29.5%) was slightly above the QC criteria 120%). Sample results are 
non-detect; no data was qualified. No cominuing calibration data was reported. 

HE analysis: Initial calibration and cominuing calibration met acceptance criteria. 

Blanks 

SVOC, VOC & HE: No target analytes were detected in the method blanks. 

Matrix Soike/Matrix Spike Duplicate !MS/MSD! Analyses 

No MS/MSD was run on the ARCOC group for any method. The MS/MSD 
acceptability was reported from another ARCOC group in the batch and met QC 
criteria for each method. 

Laboratory Control Sample/Laboratory Control Sample Duplicate !lCS!LCSDl Analyses 

SVOC and VOC analysis: LCS/LCSD met QC acceptance criteria. 

HE analysis: LCS/LCSD %REC for all compounds were above the QC acceptance 
criteria. Sample results are non-detect and have already been qualified "UJ" due to 
poor surrogate recovery; no further qualification was necessary. 

Surrogates 

SVOC analysis: Surrogate recoveries met QC acceptance criteria except for 2.4,6-
tribromophenol and p-terphenyl-d14. The %REC for 2.4,6-tribromophenol in three 
samples !139%, 145%, 140%) and the LCS/LCSD (133%, 145%) was slightly above 
the QC acceptance criteria 119-122%). The %REC for p-terphenyl-d14 {144%) tor 
one sample was slightly above the QC acceptance criteria (18-137%). Sample 
results are non-detect and no data was qualified. 

VOC analysis: The surrogate recovery met QC acceptance criteria. 

HE analysis: The surrogate recovery was below the QC acceptance criteria and data 
was qualified as noted above. 

Internal Standards 

SVOC & VOC analysis: Internal standards met QC acceptance criteria. 



Field Duplicate Analyses 

SVOC, VOC & HE analysis: Field duplicate met QC acceptance criteria. 

Other QC 

No trip blank (TB), field blank !FBI or equipment blank !EBI was submitted on ARCOC. 

No other specific problems were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 
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Fr.~aion No. .'Ina lysis Qualifiers Comments 
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Sample NoJFraction No.- This '-atuc is located on tile Chain of Custody in the ER S:unplc ld field. 

Analysis· Csc niid test methods pro,ided belo"" or if the result applies roan individual anal~<e "ithin a rest method. 
use me CAS number from the anal~1ical dar.a sheet. 

OV Qualifiers- The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers 
not on the list are needed, contact T rna Sanchez to coordinate adding them to !he list. 

Comments· This is only robe used if a comment associated with the qualifier is not appropriate. needs modification 
because tJf an unusual circumstance. or additional clarification is warranted. 

Test Methods- Anions_ CE. EPA60 10. EPA6020. EPA 7470'1. EPASO 158. EPA&081. EPAS160. EPAll260·M3. 
EPA8::!70. HACH_ALK. HACH_ N02. HACH_NO). ~IEKC_HE. PCBRISC 
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MEMORANDUM 

DATE: February 25, 1999 

TO: File 

FROM: Matthew Kase 

SUBJECT: Inorganic Metals Data Review and Validation 
Site 228A, ARCOC No. 600835, Case No. 7225.2203 

See the attached Data Assessment Summary Fonns for supporting documentation on 
the data review and validation. 

Summary 

The samples were prepared and analyzed with accepted procedures and specified 
methods (Metals- EPA6010/747017060). All compounds were successfully 
analyzed. A problem was identified with the data package that result in the 
qualification of data. 

1. MS/MSD % recoveries for lead and selenium were below QC acceptance criteria. 
The lead %REC was below 30%. Lead was detected in all samples and results 
will be qualified "J." The selenium %REC falls within the range of 3Q-74%. 
Positive selenium sample results will be qualified "J" and non-detects will be 
qualified "UJ." 

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

Holding Times 

The samples were analyzed within the prescribed holding times for all methods. 

Calibration 

Initial and continuing calibration met QC acceptance criteria. 

Blanks 

No target analytes were observed in the method blank. 

Matrix Spike/Matrix Spike Duplicate !MS/MSDl Analyses 



MS/MSD met QC acceptance criteria except as noted above. 

Laboratory Control Sample/laboratory Control Sample Duplicate (LCS/LCSD!Analyses 

LCS/LCSD met QC acceptance criteria. 

JCP Interference Check Sample !ICS! Analysis 

Interference check sample met QC acceptance criteria. 

Field duplicate Analyses 

The field duplicate pair met QC acceptance criteria except for lead. The difference 
between the original lead result and the duplicate lead result was greater than the 
POL. All sample results have already been qualified as noted above, no further 
qualification was necessary. 

Other QC 

No trip blank (TBJ, field blank (FBJ or equipment blank (EBJ was submitted on ARCOC. 

No other specific problems were identified which affect data quality. 

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



Site: -~·rA 

,,.R'COC: (,()()~_ Dlta C~ific:nion: ~Aol) 
Sample· I ov 

Fraction No. A Ill! lysis Qualifiers Comm~ts 
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Sample No.lfr.action No.- This value is located on 1he Chain of Custody in lhe ER Sample ld field. 

Analrsis -l:se \"alid JeSt methods pro\"ided bciO\\" or if the resul1 applies 1(\ an individual anal~,e within a 1es1 method. 
use the CAS number from !he analytical data sheet. 

DV Qualifiers- The enay will be taken from the list of \-a lid qualifiers and associated comments. If other qualifiers 
not on the list are needed, c:onua Tma Sanchez to coordinme adding them to !he list. 

Comments· This is only to be used if a comment associated v.•ith the qualifier is not appropriat~. needs mooifica1ion 
because of an unusual circumStance. or additional clarification is warranted. 

Test Methods- Anions_CE, EPA6010. EPA6020. EPA~470'1. EPA8015B. EPA!\081. EPA8260. EP.'\8::!60-MJ. 
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MEMORANDUM 

DATE: February 25, 1999 

TO: File 

FROM: Matthew Kase 

SUBJECT: Radiometric Data Review and Validation 
Site 228A, ARCOC No. 600835, Case No. 7225.2203 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

Afl samples were prepared and analyzed with accepted procedures and specified 
methods (gamma spec - EPA901.1 and isotopic uranium- CA-GLR-R405). All 
compounds were successfully analyzed. A problem was identified with the data 
package that resulted in the qualification of data. 

1. The field duplicate pair met QC criteria, except for Ruthenium-1 06. The replicate 
error ratio (RER) for Ru106 was 1.61 and sample result will be qualified "J. • 

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

Holding Times 

The samples were analyzed within the prescribed holding times. 

Blanks 

No target analytes were detected in the method blanks. 

Matrix Spike/Matrix Spike Duplicate IMS/MSDI Analyses 

MS/MSD met QC acceptance criteria. 

Tracer Compound 

Isotopic Uranium: Tracer recovery met QC acceptance criteria. 



Field Duplicate Analyses 

Field duplicates met QC acceptance criteria, except as noted above. 

Other QC 

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

No other specific problems were identified which affect data quality. 

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



DATA VALIDATION SUMMARY: 

SITE/PROJECT:---~ >-'oil; CASE N: ---~-- II OF SAMPLES:_-~~-MATRIX: ~X"""-l', . ..t-1 ______ _ 
ARCOCN; ~ & C.'C> 'i'?§" 
LA!lORATORY: 

LAB SAMPLE IDs:---------------
LA BORA TORY R,-::E:=-PO=-:R:-::T:-::N-; -7l1,.-$'~~.,-i:\rr40,_--------

ANALYSIS/ 
QC ELEMENT 

I. HOLDING TIMES/ 
PRESERVATION 

2. CALIIlRA TIONS 

J. METIIOD BLANKS 

4. MS/MSD 

S. LABORATORY 
CONTROL SAMPLES 

6. REPLICATES 

8. INTERNAL STDS 

9. TCL COMPniiNil 
JIJtN lit !CATION 

10. ~r:;:~J~':~:C~CE 
II. ICI' SERIAL 

DILUTION 

12. CARR.~.v~• 

TRACER 
RECOVERIES 

voc 

/ 

/ 
/ 

'· ... 

""j, 

·, ""·•·· 
.I 

CHECK MARK ('o/) · ·ACCEPTABLE 
J- ESTIMATED 
U- NOT DETECTED 

svoc 

./ 

./ 

PEST/ 
PCB 

HPLC 
(fiE) 

/ 
/ 

/ 

./ 

ICP/AES 

/ 

/ 

GFAA/ 
AA 

/ 
./ 

/ 

CN RAD 

/ 

/ 

/ 

/ 

/ 

':1~ ;,}';<;l(~~.f•'.t:!~;I:JI,{''';:-~• ,. I• ~~:•:'.::,~: /' 

' ·. . .. 1:: ,,.:· • .:-::..ki;),:~:.~.;~t,.~ ,;l,:_ii,_,_'-_- ' '--·~-~ 
./ 

SHADED CELLS ·NOT APPLICABLE 
UJ - NOT DETECTED, ESTIMATED 
R- UNUSABLE 

OTHER 



VOLATILE ORGANICS: 
SW-846- Method 8260 

SITE/PROJECT: __ ;z.--7~'--'ll=c-/>...~---- ARCOC #: _f.,& t 3.5 
LABORATORY: (D\ti LAilORA TORY REPORT II: <;{~"fifO 

IS GC/MS 
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!carbon disulfide 
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VOLA TILE ORGANICS: page 2 
SW-846- Method 8260 

SITE/PROJECT: ;e C) 1$ fl... ARCOC II: (,oc> ~_3.5 
LA BORA TOH Y: ~-"=ll--'-'f.,__ ___ LA BORA TORY REPORT 11: ____ ,,__~g.-_;.__:'f_,_lf_O __ _ 

Surrogate Recovery and Internal Standard Outliers 
Sample SMCI 

~' e "' \' 
r'\{' 
\A 

SMC I: 4-Bromonuorobenzene 
SMC 2: 1,2-Dichloroethane-d4 
SMC 3: Toluene-d8 

Comments: 

nEVIF\\LIJ In 

SMC2 SMC J IS 1-area IS 1-RT 

\ l"l} \ 
~,, _, "' ~""'-\. ... I :n. "- """' 

(..0 

IS I: Bromochloromethane 
IS 2: I ,4-Dinuorobenzene 
IS 3: Chlorobenzene-d5 

IS 2-area IS 2-RT IS J- area IS 3-RT 
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'"'7 ~ • \.do-\ .... 
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SEMI-VOLATILE ORGANICS: 
SW-846- Method 8270 

SITE/PROJECT: ,7-cYtS A, 
LABORATORY: CoR<£:.. 

Its ONA CAS- NAME 

ARCOCII: {;CD~ 
LABORATORY REPORT#: 1~.?:&.\~0 

Min RF 
Calib 

lnlercepl RF 
Cotib 

RSD/ R1 

1>.05 <20% /0.99 <20% 

MS ~eld Eq. Field 
RPD ~~ Blks Dlks 

I A 1108-95·2 !Phenol lOBO ,v 1.\ J ./ ( ./ t/' ./ ./ ./ ./ ./ t/ a/A. _yA_ 
UN ,111-44-4 lo. 10 ./ /. /_ ./ .11"., N A. VA. 
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! I liN 1621-64· 7 Ji 0 50 ./ ../ ./ ./ 
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2 liN 1120-82-1 1,2,4-TI 0.20 ../ ./ V ,/ ,/ ,/ v 
2 RN 191-20-J 0.70 ./ V ./ ./ lJ"'- 1t-/~ 11' ~ 
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SEMI-VOLATILE ORGANICS: page 2 
S W 846 - Method 8270 

SITE/PROJECT: Q;l.~"f."' ARCOC #: Co::) IS.>~ 
LA BORA TOR Y:-----:;;C.Uclr..fll"::(."-'-'---- LA BORA TO--'R'--Y-RE~PO~RT-11:---,~"\.,..-;:o.'q'""qro~-~ 

Calib Calib CCV Method LCS MS IS IJNA CAS# NAME Min Rr lnteft:tpt LCS LCSD MS MSD RF RSDI R1 RPD Dlks RPD RPD 

>.OS <20'%1 0 99 <20% 

J UN 91-58-7 1~Chlorontlphlhalcnc 0 80 J.JA c/ / ,1' ./ ~A J.JA "" 
,/ ./ / 

J IJN 88·74-4 2-Nilroaniline 001 

J ON lll-11·3 Dimethylphlhalale 001 

J IJN 208-96-8 Accnnplut.ylcne 0 90 

) liN 606-20-2 2.6-llinilrotoluciiC 11211 

) UN 99-09-2 l-Nitroanilinc 0.01 I v 

3 IJN 81-32-9 Accnaphlhcnc 090 J> IL v o/ ./ 

) A 51-28-5 2,4-Dinilrophcnol 0 01 LJo. 1 ,}C., "'" JJ~ J.lf'>.. 
J A 100-02-7 4-Nilrophenol 001 o/ ; / v v 
J IJN 132-64-9 Dibcnzofuran 0.80 l)f>... ~~ IJ~ 
J IJN 121-14-2 2,4-Dinitrololucale 0.20 ... ./ v o/ . 

·' ",.\ .. .,., 
'·. ·' .. 

J ON 84-66-2 Di<lhylphthalal< 001 ~-~" f.J_II. IJI\ 
J IJN 7005-71-J 4 ·Chlorophcnyl-phcnrlc 1lacr 0.40 \ 
J ON 86-73-7 Fluorene 0.90 

J llN 100-01-6 4-Ni\roanilinc 001 

4 A 5)4-52·1 4 ,6-Dinilro-2 -meth} l1lh<nol 0.01 " I . I.-

4 BN 86-30-6 N-Nilrosodiphenyl3mine (I) 0.01 o/ v ./ 
4 BN l0l-5S-l 4-Bromophenyl-phenyl<ther 0.10 ,.;_,., A_t>, Jll}, 

4' ON· ) 18,74·1 Ucxachloro~enzene 0.10 ' '' .t.. .1. J, 
' 

4' :'A 81-86-5 Pcnlnchlorophen<>l O.OS ; 15 v .......- o/ . 

4 BN 85·01-8 rhtnanlhrtnt 0 70 
'1.. "' ~" ~I\. 

4 BN 120-12-7 Anlhracene 0 70 

4 llN 86-74-8 Carbazole 1101 

4 BN 84-74-2 Di·n·hut,·lphlhal;lh: nnl 

4 llN 206-44-0 Fluoranll1ent II hfJ ,v If 

s llN 129-00-0 Prrenc II (l0 ./ .......- v 
5 BN 85-68-7 Oul)lbenzllphlhalal< IIIII 

"'"' 
I)~ ~~~ 

5 BN 91-94-1 3 .J' ·DichlofCl~t.:n/ lllilh.· II HI \ I II I I 
; BN )6·B-3 Benzo(a)anlhroh:\·n~o· II NU , ~ l .y IV J.- v v 
Comments: . 1 e. II .. ~w .i,..,( ;z '\ t>ir.. iV.. ~ <>b,Nt.- QC. """ '\- Q._.l..t.' os;-hVf~ ":I "t-'t>''IA1'1J "-. - ._Jet\ 

Ficld Eq Field Dup 
RPD 

Dlh Dlks 

v ! f.) A. I./A. 

' 

--t~ 
r- ------

-

---- --
jf 

" >ltl:-.!.Jt. 



SEMI-VOLATILE OllGANICS: rage 3 
SW 846 • Method 8270 

SITE/PROJECT: _ _,i'::£>2!:--~c.:A~ ____ ARCOC II: "oo lr~ 
LABORATORY: (.ctt-(.. LABORATORY REPORT II: _'?Lf!.!~=:..~.!..li{~:::O ___ _ 

DNA 
Callb Callb CCV 

IS CASM NAME Min RF lnlcrccpl 
RF RSD/ R1 RPD 

>.05 <20%/0.99 <20,, 

5 liN 218-01-9 Chr)'senc 0.70 :1lA ./ 7 v 
5 ON 117-81-7 bis(2·Eihylhcxyl)pluhalale 0.01 ./ ..1 ./ 
6 UN 117-84-0 Di-n-oclylphlhalale 0.01 ./ .I / 
6 ON 205-99-2 Ocnzo(b)Ouoranlhene 0.70 / 7 ./ 
6 ON 207-08-9 Ucnzo(k)Ouoranlhene 0.70 v '>Lil 7 
6 ON 50-32-8 Ucnzo(a)pyrcne 0 70 J / / 
6 BN 193-39-S lndcno( I ,2,3-td)pyrenc 0.50 ./ / I 
6 ON 53·70-3 Oibcnz(a.h)anrhracene 0.40 ../ / I 
6 BN 191-24-2 Ocnzo(g,h.i)perylcnc o.so ·1; J 1 .,/ 

Surrogate Recovery Outliers 
Sample SMCI"' SMC 2 SMC 3~ SMC4 SMC ~ SM!' I> SMC7 SMCB 

LC.s/usb '!hd 
'1' !;.N t.-1~ 13? 
'l 't ~Nv~ .)- I 'j <{ ,-~~ 

, .. >l>Jo. ~'II. 1'/0 

SMC I: Nilrohcnzcnc·d~ (ON) 
SMf"4: PhSJ!ol-d5 (II) 

SMC 2: 2-Fiuorobiphcn)·l CONI S~ll J: p-Ttrphenyl·dl4 (ON) 
..SMC 5: 2-Fiuorot>henol (A) ~ 2.4.6-Tribromophcnol (A) 

SMC 7: 2-2-Chlorophcnol-d4 (A) SMC 8: 1,2·Dichlorobcnzene-d4 fliNt 

Internal Slandard Outliers 

Mclhod LCS 
Blks 

v ,t-{1 

./ 

./ 

_v 
,/ 
v 
/ 
./_ 
I/ It 

LCSD 

J.J/1.. 

~· 

Sample IS 1-arca IS 1-RT IS 2-arca IS 2-RT IS J-ot< II IS .l·lll IS 4-arca IS 4-RT IS $-aru IS $-RT Is 6-arca 

~ 1\0~ _ .. 

1.\ I IA-J)iclol~"'"""'""'"d~ (ON) 
I\ 4 Phcnalhrene-diiiiiiNI 

-· 
It\ /I t~· V"'"'-

"Lt''" 

IS 2: Naphlhalrnr-d8 (IINI 
IS 5: Ch,.,.scnc-di1111Nl 

--
-· ---
'' ; .·\ccnnphlh<•j<·diO (ON) 
I"• l'cr)·lcnt-dl2 (BN) 

-· ·----
' 

lCS MS RPD 

./ 

JJA 

II 
1.-

IS 6-RT 

DATE: .;:.--;J-.6-f~ -- ---.·---~L--

MS 
Field 

Eq. Field MSD Dup RPD Blks Olks RPD 
./ / / 

..;:;, $1< "'"' vh. 

. II 
'V' 

~ ~ " 

m - 1J~\ lt.t .lj'tp. bit.. 



IIIGII EXPLOSIVES: 
SW846 Method 8330 

SITE/PROJECT: .).:)'i A ARCOC II: t,OORJS" 
LABORATORY: . c_~_,ll..,.;.t~--- LABORATORY REPORT II: 9t.:l1'fo 

11'1 (:2) 
~ 

Field Curve CCV Method LCS MS Eq. Field NAME CAS II Intercept LCS LCSD MS MSD Dup R' RPD Blks 
lo·l~ 

RPD RPD Blks Blks 
/ RPD 

.99 20% u 20% 7 J 20% u u 
BMX 2691-41-0 ""' "' ,/ ,/ utr . ., I •I'J, J ·" v /Jf\ ,...,... 
RDX 121-82-4 J o/ 7 '· I 
I ,3,5-Trinilrobenzene 99-35-4 ./' ,/ ./ I 
I ,3-dinilrobenzene 99·64-0 .; J ./ 
Nitrobenzene.·: . ; 98~95-3 :;~·:;· .~. ·'· . . . ' ' . ~ ~, 1· :11· I¥\': ;\~~, ·' \\'l.4 :11.\~.;(:.,t: _,,,y~·-· ~r ~i.-.. ~: ;'!• ,'. ~;.~:' .. ~ .:'. :·, ,;:iL. ,!: . t; ., '., . -~-~~ ····. . ·j . •. . .. 
Tetryl 479-45-8 ./ ,/ ,/ 

2,4,6-trinilrotoluene 118-96-7 
2 -amino-4,6-d in it ro10l ucne 35S72-78-2 ~-~ v ., 'I 
4-amino-2,6-dinitrololuenf!: 1946·51·0 ;.(1.; ,. sri- 'i .,/ 

2.4 -dinilrololuene 121-14·2 /l1.'1 11't v' 
2,6-dinilrololucnc 606-20-2 '-\~0 ""'' ,/ 

2-nilrotoluene 88-72-2 I 'H". ;I ;i), 1 
. 

v' 

4-nilrololuene 99-99·0 ,., f.£. ~~.-,.. 1 ...... 
3-nilrololuene 99-08-1 II I 

, ... , 15'1 ,/ 

PETN 78-11-5 I ~ 

~.'I b;~;~\.> ... 4-o-<-

LC.S I L{j:SD 
~ 

tl-u>.J try "'-"-Jt <i) ~ (i~ i \ . r Sample SMC%REC SMCRT Sample SMC%REC SMCRT Comments: Q) ';;> AI\ .3A." 

{_,..,) '· \., ~-.loU• ~' ... u 1'(~ .... \~ Ak.. t-)b. IJo t::> ... ~ Q ........ \i+.·tl. 
~ .......... \h J ~ QC.. J . ... J,. ., to?. 

' ' ,.....~ ... !>..!) .r(:.,.,...J ~ ,J- (;...-1 ."' Q) r ~ ru 
s• -.,I( s...l.;.:tf,) ~ .... ~-~~e '"'"'tlr: ~ 1~ Cl 
I..»S 'i' • .Jf;,,~ "'\ .....,..H,.u s .. ,...1(.._ '\- lft'\t.+ ~('__ H;-\ouc~. 

Sampl~ CASN RPO> 2S% Sample CASN RPD> 25% 
Conlirmnllon 

(J) s._._,,..,~ .... \.- 7. ~vur ......... s ~J. ... G>c.. ,:., u, ·'l-"'1 
N.\ lfs ... \\s AJL llt.. Q)\)4.\:~ c4..~ "v.:t •• 



INORGANIC METALS: 

SITE/PROJECT: --'-):.:_,;l'~~::!.:A...:__ ____ ARCOC #: (j,c:oBS"" 
LABORATORY: to'itt LABORATORY REPORT 1#: 'j)(.).ilq() 
METHODS· '7doo Co010B 

I 

QC Elemenl/ ICY 
Anely1e 

7429-90-S AI fJ f\ 
.~440·l~·l,Da.:. -./ 
7440·41· 7 ll• A) f), 

. 7440~3,9 Cd: "' · .,-
7440· 70·2 Ca /JA 
·.-WD~7i3·~t~'l;. '.:v 
7440·48-4 Co IAJA 
7440-S0-8 Cu 
7439·89·6 Fe 
7439·95-4 Mg 
7439·96·5 Mn 
7440-02·0 Ni 

CCV ICB CCB 
Mel hod 

Blks lCS 

m 
lCSD LCSD MS 

RPD MSD MSD 
RPD 

REP ICS Serial Field Oup Eq. Field 
RPD AB Dllu1lon RPD Bits Blks 

~ 
···~· . •·· .,/.. ''#.~·.:., . :~;_,.' 'Rl!o. >.VA~< .. , 

...... ~ ',;&if.\ ,VfJ 

..UJ\ ~- ' .~ ~.P.'A X ;,/J IVA~ ;/Iff ··• , . 
·"J 

'· ::q ~· """'' ... '•t. \'t• .• ~t,;~; .; [i·;,; ~41J&:+? ... i'.'lt•.· .;.,' ·. 
Ti7:1. 

7440-62-2 V 1 I 1 T 
7440-66-6 Zn I .I I T 

;.77~N?·2Se..;.~ 1/ ./ ./ . v ./ v >"": .:,....;::.H~~I•Ji·\~.!. v . v :. ". -../. lo .• · .~.·· • ". 
'.17440-.18,1•At,l"·~ .. ./ '"' : ' .. _v: • .... ;'· . ......-. ..-v v ''-< ii.'fl'·;~ !\\'''' .. Cl: .......... .,., V.. ,~·.. : ''"._.,,.,, '·.•I~'' ·'1: ~~t;.i '·"·"' 

7440·28·0 Tl l I 1 I l I I I I I 

Cyanide CN II 

Comments: (D · MSj'ff\SI':> % \4.-. < ~C> J. {.r 
'f., \'(<.. )' ~0 7.. ~-

RE' 
'·--4. / __.,.....,.-, 



RADIOCIIEMISTRY: 

SITE/PROJECT: ;::c~'iSf\ ARCOC II: C,oo'l35 
LA BORA TORY :-~C-O_R_£.---~ LA BORA TORY REPORT II: -::-'J_,_2"'>.""4..._q.._,o,__ __ _ 
METHODS· G ~ <; (.A..- 9ot 1 ::Cs!dl>{l ~ l1rVc' "' <.'.A (';£/l fUf'or ...ANI -f . -• I" -' (i_) 

QC Element/ Method Rep Eq. 
field 

Field Sample 
Analyte Blks LCS MS RER Dlks Dup 

Bl~s 
. 

ID 
Isotope ISffrace Sample Isotope ISffrace 

RER 
CRITERIA u 20% lS% "'1.0 u <:1.0 u . 50-105 50·105 
HJ .Jf>, . 
U-2.38 ../ 

_, ._/ ./ . IJ" ./' j./1>.. '-'++- v.;o.l, -U-234 >../ v ../ ./ I ../ l u~J>- ...... 
U-235/236 ,_/ V' _.f... v _l_ . !A>J~ ....... 
Th·2ll "'"' 

_,. 
Th-228 JJA.. .:. 
Th-230 ~"' ..... . 
Pu-239/240 ut>.. 
Gross Alpha JJ"'- . 
Nonvolatile Beta IJP... _... 
Ra226 IJ"- . 
Ra22& ~" . 
Gamma Spec ~ ./ ./ J-111.. ~ ~ VI\ . 
Ni-63 ,_,,.. .!> . 

. 

. 

Parameter Method Jypical Tracer TyQjcal Carrier 

lso-U Alpha spec U-232 NA 
lso-Pu Alpha spec Pu-242 NA 
lso-Th Alpha spec Th-229 NA 
Am-241 Alpha spec Am-242 NA 
Sr-90 Beta Y ingrowth NA 
Ni-63 Bela NA Ni b)• ICP 
Ra-226 Oeam in at ion NA NA 
Ra-226 Alpha spec Ba-1 JJ or Ra-225 NA 
Ra-228 Gammas ec Ba-133 NA 

Gamma spec LCS coma ins: 1\m-241, Cs-137, and Co-60 

REVIEWED BY I H II . 



SF 2001-COC (10-97) 

Supel'ledet (S.t7) IIIH 
lnlernal Lab 
Balch No. 

Dept. No./MaH Slop: 6133/MS 1147 

ProjecVTask Manager: 228A/John Copland 

Project Name: 228A 

Record Center Code: 1309/228A/DA T 

Logbook Rei. No.: ER-014 

Original 

TechArea NA 

ER Sample ID or 
Sample Locallon Detail 

To Accompany Samples, 
Laboratory Copy (White) 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
SARMIRNo. 

z 
~ 
0:: 
w 

DatefTime 
Collected 

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

2•• Copy SMO Suspense Copy 
(Yellow) 

Pagel or~ 
Arucoc-1~--6~0_08_3~5----~l 

LO&USE 

Parameter & Method Requested 

3'" Copy Field Copy (Pink) 



5 .. .tiJ01-COC 110-971 

S~rtt<ttt (S.IJ) Issue 

Project Name: 228A 

Location I Tech Area NA 

Building NA Room NA 

Sample No.· ER Sample 10 or 
Fraction Sample Location Detail 

042512-001 T JAOU-228A-GR-137-S 

042512-002 T JAOU-228A-GR-137 -S 

042512-003. T JAOU-228A-GR·137 ·S 

042513-001 T JAOU-228A-GR·138-S 

042514-001 T JAOU·228A-GR-139-S 

042514-005 T JAOU-228A-GR-139-S 

042515·001 T JAOU·228A-GR-140-S 

042515·002 T JAOU-228A·GR-140-S 

042515-003 T JAOU-228A-GR-140-S 

042516-001 T JAOU-228A-GR-141-S 

042517-001 T JAOU-228A-GR-142-S 

042518-001 T JAOU-228A-GR-143-S 

042518-002 T JAOU-228A-GR-143-S 

042518-003 T JAOU-228A-GR-143-S 

042519-001 T JAOU-228A-GR-144-S 

042519-005 T JAOU-228A-GR-144-S 

042520-001 T JAOU-228A-GR·145·S 

042520-002 TJAOU-228A·GR-145-S 

042520-003 T JAOU-228A-GR-145-S 

042521·001 T JAOU-228A-GR-146-S 

042521·005 T JAOU-228A-GR-146-S 

042522-001 T JAOU-228A-GR·147-S 

042522-002 T JAOU-228A-GR-147-S 

042522-003 TJAOU-228A·GR·147-S 

042523-001 TJAOU-228A-GR-148-S 

Abnormal Conditions on Receipt 
·' 
~ f'· 

'~· ".;:~- ·;~:· 1--~ ;_;' ·•. ·_;: '. 
Recipient Initials '. I 

Original To Accompany Samples, 
Laboralory Copy (While) 

.. 
; . ~ .... 

·,· 
.. ~ . 

·' ..-. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) Page2or{. 

ARICOC-1 600835 
Projeci/T ask Manager: 228A/John Copland Cate No.: 7225.2203 J 

"' .... c:lL 0 Reference LOV ( available at SMO) 
z Container l.AII USE 

~s s !g IU ·-5 iii DatefTime Preser· " Parameter & Metllod Requested l ... "'n E., ~~ "" It: Collected Somplo "'a w ,?j::lil Type Volume vative 
'"~'- 10 

Ul 

0 228A soli none G SA gamma spec; lso U 
. ,. 

9/8/98 1420 G 16oz ·r Jl.. ~; 
0 228A 9/8/98 1420 soli G 16oz 4C G SA RCRA Metals/Total U; HE; SVOC !rliPN.l 
0 228A 9/8/98 1420 soli G 4oz 4C G SA VOC'S .,H~-' .. ;.,. '·· .. 
0 228A 9/8/98 1430 soli G 16oz none G SA gamma spec; lso U -~·-~ ,, ;\ ••• ;!,_,: 

0 228A 9/8/98 1433 soli G 16oz none G SA gamma spec; lso U ;!J}5I{lJ 
0 228A 9/8/98 1433 soli G 16oz 4C G SA RCRA Metal; Total U ":t'l~·-I . ·'·' . 
0 228A 9/8/98 1435 soli G 16oz none G SA gamma spec; lso U ~1':7''' l ll-·._• 
0 228A 9/8/98 1435 soli G 16oz 4C G SA RCRA Metals/Total U; HE; SVOC ~· 9 ~..:.~ 
0 228A 9/8/98 1435 soli G 4oz 4C G SA VOC'S .:fJ.,j:l 
0 228A 9181981445 soli G 16oz none G SA gamma spec; lso U -fj·~-l 
0 228A 9/8/98 1450 soli G 16oz none G SA gamma spec; lso U :~;~.-.. ~'. 
0 228A 9/9/98 1000 soli G 16oz none G SA gamma spec; lso U : . .S.iiL!Pi 
0 228A 9/9/981000 soli G 111oz 4C G SA RCRA Metals/Total U; HE; SVOC . l~:i?C . ., 
0 228A 9/9/98 1000 soli G 4oz 4C G SA voc·s It~) If~ ... 
0 228A 9/9/98 1015 soli G 16oz none G SA gamma spec; lso U 1-:..;o.~ii 
0 228A 9/9/91 1016 soli G 16oz 4C G SA RCRA Metals/Total U .'f:t.IJl'' 
0 228A 919198 1020 soli G 16oz none G SA gamma spec; lso U ~~:7f>' 
0 228A 9/9/981020 soli G 16oz 4C G SA RCRA Metals/Total U; HE; SVOC IU ~U_{ 
0 228A 9/9/981020 soli G 4oz 4C G SA VOC'S If,~ ~~~ ' :---.. 
0 228A 9/9/981022 lOll G 16oz none G SA gamma spec; lso U :'-~6 ' 
0 228A 9/9/98 1022 soli G 16oz 4C G SA RCRA Metals/Total U -~~tH·, 
0 228A 9/9/981100 loll G 16oz none G SA gamma spec; lso U '13.):~. 
0 228A 9/9/98 1100 soli G 16oz 4C G SA RCRA Metals/Tolal U; HE; SVOC ~.3'' . .-... 
0 228A 9/9/98 1100 soli G 4oz 4C G SA voc·s ';3tlt 0 1 O 1 

0 228A 9/9/98 1105 soli G 16oz none G SA gamma spec; lso U -[1~ 

'}'I; ,• . ;;.. 'tt-..':6 ·' 

· · • ,. , •. ,.,.·'-1'!~;~>1 · :1'71. ~11 ~ · {\ ·r··• : ·•' 
;~_"/:·t •;;!/')~.>f_J··!tL*·- ·__ \ ·~:l;-:~:-~-~--·'-\·~~ --~ .. :·. , ·. ··· '·· ··· ···LA-'t' ·•··-~,-,: ' · · 

.,:,•, '· j,.",. •·!( ,;'i.'ii;•"'• . ,, ~tf:'·'•j .... ,; :, ·-; ·,• r -~; ~ :~;~--h-~it~~:~" ..... -!:3 't:>'.i~nt .. ~·.'··~ .. )j· ~ . ~' 
.. ;t'·· i')'u':~,· \;t.:;f~~~~~i·tJ'li¥~~· ~qw,;; · :J:'Iti.;Jl$.'/~~-f-ii'~j?i'f·1i ~--··:~_-f•t·~-·., .. .... _..·i:-~- ~-- .... ~{"; ·~~-;":',·- _, ... ;';':.· .. ·.·~,- · •. ,1, "1,. (!•::. 

-~-;--~~-i\~;~;;·:~-:i·.i.;);·:·.;~~:·};;~;.~'~·t~ .:·A·~:'.: ~'4···: : ·.~! ~::.~< ~\;,~t4~~-.- ~· .. -~~~~ ~! r .. 
. . . -._ ' ··~ .. ' ... ... ' '• ' ' '-:' • . . . ,.._ ~•,. ~ ,.,_. · , . .,... .. ._, · · .. ... . ··· , .. . . . ·• r r ••• 

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

.... 2 Copy SMO Suspense Copy 
(Yellow) 

.. 3 Copy Field Copy (Pmk) 



SF 2001-COC (10-97J ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) PageJ of 3 
s.,.,~.,. IJ..'flluu. AR/COC- .:nno15 
Project Name: 228:A I'"IUJ~W ···~ .... ~-·- Case No.: 7225.UO~ T 

I nr,.tjon I Tech Area NA 
~li 0 Re\,., ............. LOV [avauao•e at 

Building HA Room HA z c. LAB USE ·c.c 
~ ,!!,. 

11. il Sample No.- ER Sample 10 or 
-~ii 

OatefTime o.:s Preser- " · & Method ~pi "'o. E .. ]-~ '., , .... .... 
ffi Fraction Sample Location Detail "'o Collected .7J::! Type Volume vatlve 

~F- • II 
"f'IAniL••OA. ., .. u-~ 0 228A 9/9/981105 soU G _16oz 4C G SA RCRA me••••11 otal U ~t.i 

" T ., .... ~ 0 228A 9/9/98 1115 soli G 16oz none G SA gamma epee; tso U ~~-~ 

0 228A 919/98 1115 soli G 16oz 4C G SA RCRA metalSil otal U; HE; SVOC i3J 
.,., .. 0 nBA 9/9/98 1115 sou G 4oz 4C G SA VOC'S i3' , .. 

' ·•uu-~ 0 228A 9/9/981120 soli G 16oz nona G SA gamma spec; lso U ,lf, ',. 
ov· 0 228A 9/9/98 1120 soU G 18oz 4C G SA RCRA meta1s11 otaj U ~~ ft. 

. ?,T~ :,· 
if~; ~- . ; 

~~,~~-
m'i 
~~. 
~" 
~M::; 

• ~ 
~~: 
t:~i 
Ur: 

IJit~· t:t 
~~~ 
lt:: .. r 
I!Hr· 

. 1::\ 
~-~1 
:t-:.· 

~u:•~:::::~[:ji-f . . , 1 oil,. . ·:~ t ·~·' .. ,·· ~E :·.1;-,:~.H[v;t:'·:]:~rr -i1,1~-:·.,:<,:'iif#Jt. ~., "'· ~;~·f(:\~t~:·~f~·::rJttx:~ ~~~~:H,!Ii-i4 , :: · · .\ .. , . · ' { ·, ~ .~- .. :It · . · _· · ·. · r·/;i~;::L. -}; . · ·· :{ ~~~;\ ~i ·· ::~ fl . ' ':•,,' .\i':~~"' ~ ·- t thli~a~~ · :: ; · ,·-.. : . ·.t>. · .- .~~--. ~ >t~~·;· 
• • ''. . . . . ··'. :...... . . . . :; •1 : ' ·: . . '""" b,l .. j; ti~·:.ili';;··~ 

vuyuuu TO .. , va ':?"•a~, 1"' Copy To ~~·;·~MO ua• .. ~•aG 2" ·Copy SMI ;opy 3'" Copy rield Copy (Pink) 
Laboratory Copy (White) Return to (Blue) (Yellow) 



rollins.doc 

Contract Verlflcation Review (CVR) 

Project Leader COLLINS 
~~~~-------------

Project Name -.-.:S:::I:..:.T=E-=2::::28=:A_:__ _____________ _ Case No. 7225.2203 

AruCOCNo.~6~0~08~3~5~----------- Analytical lab _C::.O::::.R:..:E=------------------- SDG No. 982440 _.;..;~..;..;.... ___ _ 
In the tables below, mark any information that is missing or incorrect and give an explanation. 

1.0 Analysis Request and Chain of Custody Record and Log-In Information 
Line Comllete? Resolved? 
No. II em Yes No If no. exolaln 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 reouested X 
1.4 Presen~alive correct for analyses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number{s) provided X 
1. 7 Date samples received X 
1.8 Condition uoon receipt Information provided X 

2.0 Analytical laboratory Report 
Line Com lete? Resolved? 
No. II em Yes No If no exolaln Yes No 

2.1 Data reviewed signature X 
2.2 Method reference number{s) complete and correct X 
2.3 ac analyllis and acceptance limits provided (MB. LCS LCD) X MS NOT REPORTED FOR BARIUM(PG.123) 
2.4 Matrix spike/matrix spike duplicate data provlded(if requested) X 
2.S Detection Limits provided: POL and MDL(or IDL) X MANY GAMMA SPEC CRITICAL LEVELS GREATER 

THANMDAs 
2.6 QC balch numbers nrovlded X 
2.7 Dilution Factors orovided X 
2.8 Data reported using correct sla. fig. (2 for ory: 3 for lnoraJ X 
2.9 Rad analvsis uncertainty Drovlded (2 sigma error) X 
2.10 Narrative provided X 
2.11 TAT mel X 30 DAY TAT EXCEEDED X 
2.12 Hold Urnes mel X 
2.13 Were contractual qualifiers provided X 
2.14 All reQuested resull data provided X 



collins.doc 

3 0 0 t Q lit E tl . a a ua ry va ua on 
Item Yes No If no, S11mpta ID No.lfractlon(s) and Analysis 

3.1 )Reporting units appropriate lor the matriK and meet contract specified or X ISOTOPIC URANIUM REPORTED IN pCI/l 
project-spacific requirements? lnorganlcs and metals reported as ppm TOTAL URANIUM REPORTED IN pCifg 
(mg/liler or mgfKg). Units consistent between QC samples and sample 
data. 

3.2)Quantltallon limit met lor all samples? X 

3. 3 )Accuracy X MANY EXPLOSIVE LCS/LCD ANAL YTES OUTSIDE RECOVERY LIMITS 
a) Laboratory control sample accuracy reported and met for all 

samples? 

b) Surrogate data reported and met for all organic samples analyzed by X 2,4,6-TRIBROMOPHENOL OUTSIDE RECOVERY LIMITS FOR SVOC 
a gas chromatography technique? SAMPLES 1982440-2, -5,-18 & SVOC LCS/lCD 

TERPHENYL-d14 OUTSIDE RECOVERY LIMITS FOR SVOC SAMPLE 
1982440-2, 

3,4-0INiTROTOLUENE OUTSIDE RECOVERY LIMITS FOR All EXPLOSIVE 
SAMPLES 

c) II requested, matrilC spike recovery data reported and met. X MSIMSD RECOVERIES OUTSIDE ACCEPTANCE LIMITS FOR Sa, As, Ba & 

Cd 

3.4)Preclsion X RPD FOR 2-AMIN0-4, 6-DINITROTOLUENE ABOVE QC LIMITS 

a) Laboratory conkol sample precision reported and mel for all 

samples? For rad analysis, sample duplicate precision reported and 

mel. 

b) If requested, matrix spike duplicate RPD data reported and mel. X 

3. 5 )Blank data X 
a) Ma!hod or reagent blank data reported and met for all samples? 

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

met? 

3.6)Contractual qualifiers provlded: • J'- estimated quantity; 'B' -analyte found X 

in method blank; ·u·- analyte undetected (results are below the MDL or . 
L. (rad)); 'H'-analysls done beyond the holding time. 

" Jrralive included, correct, and complete? '( 

~ ~ 
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4.0 Data Quality Evaluation Continuation 
Summarize the findings In the table below. Usl only samples/lracllons for which deficiencies have been noted. 

Sample/ 

Fraction No. Analysis Qualifiers Comments 

ALL TOTAL URANIUM INCORRECTLY REPORTED IN pCilg 

ALL ISOTOPIC INCORRECTLY REPORTED IN pCIIL 

URANIUM 

All 60lOA MS FOR BARIUM NOT REPORTED 

Were deficiencies noted. ~ © No 

Based on the review, this data package is complele. ©ves@ 
If no, provide : nonconformance report or correction request number 1470 and date correcllon request was submitted 11-13-98 

Reviewed by: W . £'c. 0 o l'f>C A o Dale: 11-13-98 Closed by: 1 j;J. £g.. ~ Date: 1-d.cl.- 99 
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MEMORANDUM 

DATE: February 25, 1999 

TO: File 

FROM: Matthew Kase 

SUBJECT: Organics Data Review and Validation 
Site 228A, ARCOC No. 600836, Case No. 7225.2203 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. All samples were analyzed using VOC EPA-8260, 
SVOC EPA-8270 and HE EPA-8330 methods. 

Summary 

ARCOC 600836 consists of only a trip blank and equipment blank samples. Problems 
were identified with the data package that require data validation. Data is acceptable 
and QC measures appear to be adequate, except for HE analysis. HE analysis showed 
poor recovery or LCS/LCSD and surrogate compounds. 

1. SVOC Analysis: CCV RPD is above the QC limit for 4-Nitroaniline(60.8%) and 
Carbazole(43.3%). Sample results are non-detect. The CCV RPD for 4-
Nitroaniline is slightly > 60%, all other QC met acceptance criteria. Sample results 
for 4-Nitroaniline will be qualified "UJ." The RPD for Carbazole is >40%, sample 
results are non-detect. Sample results for Carbazole will be qualified "UJ." 

2. SVOC Analysis: LCS/LCSD %REC for phenol was below the QC acceptance 
criteria. Sample results are non-detect, and data will be qualified "UJ." The 
LCS/LCSD %REC and RPD for 4-Nitrophenol were below QC limits. Sample 
results are non-detect, data will be qualified "UJ. • 

3. HE Analysis: LCS/LCSD %REC for all compounds was below the QC limit. All 
sample results are non-detect, data will be qualified "R." Surrogate %REC for 1,2 
Dinitrobezene is zero. All sample results are non-detect, data will be qualified "R." 

Holding Times 

All samples were extracted and analyzed within the prescribed holding times for all 
methods. 

Calibration 



VOC Analysis: Initial calibration met acceptance criteria. Continuing calibration met 
acceptance criteria except 1 ,2 Dichloroethane RPD was above accepted 
criteria(31.9%). Sample results are non-detect, no data was qualified. 

SVOC Analysis: Initial calibration met acceptance criteria. Continuing calibration met 
acceptance criteria except for the RPD of the compounds noted above. 

HE Analysis: No initial calibration information reported. Continuing calibration met QC 
criteria. 

Blanks 

VOC Analysis: No target analytes were detected in the method blank. 

SVOC Analysis: No target analytes were detected in the method blank. 

HE Analysis: No target analytes were detected in the method blank. 

Matrix SpikeiMatrix Spike Duplicate !MS/MSD! Analyses 

No MS/MSD was reported on the ARCOC group for all methods. 

Laboratory Control Sample/Laboratory Control Sample Duplicate!LCS/LCSD! Analyses 

VOC Analysis: The LCSD percent recovery for 1,1 Dichloroethane and 1, 2 
Dichloroethane was above the OC limit. Sample results non-detect, no data qualified. 

SVOC Analysis: LCS/LCSD %REC and RPD did not meet the QC criteria for the 
compounds noted above and was qualified as noted above. The LCSD for 2,4 
Dinitrotoluene(60.9) was slightly below the QC range !63-119%). Sample results 
were non-detect, no data qualified. 

HE Analysis: LCS/LCSD %REC and RPD were below QC criteria and data was 
qualified as noted above. 

Surrogates 

VOC Analysis: The surrogate % recovery for Dibromofluoromethane in both 
samples(1 19% and 120.7%) and the M8(1 19.6%) was slightly the range of 85-
118%. Sample results are non-detect, no data qualified. 

SVOC Analysis: The surrogate % rec met QC criteria. 

HE Analysis: The surrogate % rec did not meet QC criteria and was qualified as noted 
above. 

Internal Standards 

VOC Analysis: All internal standards met QC criteria. 



SVOC Analysis: All internal standards met QC criteria. 

Other QC 

VOC Analysis: No field blank {FBI or field duplicate pair was submitted on ARCOC. 

SVOC Analysis: No trip blank {TBI, field blank {FBI or field duplicate pair was 
submitted on ARCOC. 

HE Analysis: No trip blank (TBI, field blank (FBI or field duplicate pair was submitted 
on ARCOC. 

No other specific problems were identified which affect data quality. 

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



MEMORANDUM 

DATE: February 25, 1999 

TO: File 

FROM: Matthew Kase 

SUBJECT: Inorganic Metals Data Review and Validation 
Site 228A, ARCOC No. 600836, Case No. 7225.2203 

See the attached Data Assessment Summary Forms tor supporting documentation on 
the data review and validation. All samples were analyzed using methods EPA 
6010/7470. 

Summary 

ARCOC 600836 consists of only equipment blank samples. No problems were 
identified with the data package that required data validation. Data is acceptable and 
QC measures appear to be adequate. 

Holding Times 

All samples were analyzed within the prescribed holding times. 

Calibration 

Calibration data met QC criteria. 

No target analytes were detected in the method blanks. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD! Analyses 

MS/MSD met QC criteria. 

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

LCS/LCSD results met QC criteria. 



ICP Serial Dilution 

ICP serial dilution met QC criteria. 

ICP Interference Check Sample 

Interference check sample met QC criteria. 

Other QC 

No trip blank (TB). field blank (FB) or field duplicate pair were submitted on ARCOC. 

No other specific problems were identified which affect data quality. 

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



MEMORANDUM 

DATE: February 25, 1999 

TO: File 

FROM: Matthew Kase 

SUBJECT: Radiological Data Review and Validation 
Site 228A, ARCOC No. 600836, Case No. 7225.2203 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. All samples were analyzed using methods EPA 901.1 
(Gamma Spec.) and CA GLR R405 (lso Uranium). 

Summary 

ARCOC 600836 consists of only equipment blank samples. No problems were 
identified with the data package that required data validation. Data is acceptable and 
QC measures appear to be adequate. 

Holding Times 

All samples were analyzed within the prescribed holding times. 

Calibration 

Calibration data met QC criteria. 

Blanks 

No target analytes were detected in the method blanks. 

Matrix Spike/Matrix Spike Duplicate (MS/MSDI Analyses 

No MS/MSD was run on the ARCOC group. 

Tracer Compound 

Tracer for lso Uranium met QC criteria. 



Other QC 

No trip blank (TB), field blank (FBl or field duplicate pair were submined on ARCOC. 

No other specific problems were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of th1s 
package. 



DATA VALIDATION SUMMARY: 

SITE/PROJECT: __dj,1.5fA CASE N: 1.;2;:t.S: ,;1.>105 
ARCOC N: 6W5:f~ 
LABORATORY: CD~f 
LA BORA TORY REPORT N: __ _.1CLJ8'-"~=--Lj.._Lj~l _______ _ 

ANALYSIS/ voc svoc 
QCELEMENT 

PEST/ HPLC 
ICP/AES 

PCB {HE) . . 

I. HOLDING TIMES/ / / PRESERVATION ./ / 
2. CALl BRA TIONS / t.AS ~~,uk. / 
3. METHOD IJLANKS / ./ / / 
4. MS/MSD CD 

~I\ ,Jt>.. f)~ / 
5. LADORA TORY 

./ us CONTROL SAMPLES 

. ' 
6. REPLICATES 

.. ''· },.: ;; -:-.-:t·J! / 
J. SURROGATES / / 

R. INTERNAL STOS / j 
, .. ; 

! " .'~ .. !:/~ .. ~\~r ;~: . _;,~ -l:f) _:_:~~·:. 
9. TCL COMPOUND 

/ / IDENTIFICATION 
10. ICP INTERFERENCE 

.. 
~ '- i ... ' 

CHECK SAMPLE ... ·, .,; . ' ~ . 
II. ICPSERIAL "~·· • =~-~· ..-; ~ 

DILUTION 
,· .. , ~1-

·. - ',: .. •:'-
12. CARRIERICHEM ,·:: }V~J;; . TRACER 

RECOVERIES 

13. OTHERQC 

CHECK MARK (v)- ACCEPTABLE SHADED CELLS NOT APPLICABLE 
J -ESTIMATED IJJ ~ NOT DETECTED, ESTIMATED 
U- NOT DETECTED I! - UNUSAHLE 

Cv,'Y\""t"-~= .l ,j -f., ur:L- ;JCX- "' 1--\E 
1. 1-Jv f'l\.>)~t> r~'' ~ . •. _ ...._ ~..-~tJ. 

GFAA/ 
AA 

! .- -~ 1,''! ~' ~-· 
..:J 
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VOLATILE OI~GANICS: 
SW-846- Method 8260 

oo.t;,.s-»--oOJ "'":x-Ao..l- ~>-to.o\-G-1)..-"'a 
o<-\~1-ccl T.:JAo.{- :::t~&A -6-ll-'!& 

SITE/PROJECT: ).;l~ r>- 5"-ryll~- ARCOC #: _,_~•_:.l'_O_,?''-"J'-"t,_____ __ _ 
LABORATORY: CnR£ LABORATORY REPORT II: --=-q-=~...:.~_1./_4...:.1 ___ _ 

IS GC/MS 

2 

Name 
Otloromclhanc 
IJromont(lllanc 
vinyl chloride 
Chloroclhane 
mothrlcne <hloride (I Oxblk) 
a<elone(IOxblk) 
carbon disulfide 
1,1-dichloroedoene 
1,1-dichloroethane 
Chloroform 
1,2-dichloroethane 
2-butanone( I Oxhlk) 
1.1,1-lr ichloroclhane 

2 carbon lclrachloridc 
2 
2 
2 
2 

Bromodichloromclhane 

1,2 ·dichloropropane 
cis-l,l·dichloropropene 
Trichloroelhene 

2 Dibromochloromelhane 
2 1,1,2-ttichlorocthane 

~2 
2 

Benzene 
ltans·l,l·dichloropropene 

2 Dromofonn 
l 4-mclh)'l-2-penlanone 
3 2-hexanone 
3 T etrachlorocthene 
J 1,1,2,2-lcttachloroethanc 
l toluene( IOxhlk) 
3 Chlorohcnlcne 
l Elltylbenzene 

xylcnesttotal) 
1,2-dichlorocthylene(lotal) 
2-chloroelhyl vinyl ether 

CAS N 

74-87·3 
74-83·9 
75-01-4 
75-00-l 
75-09-2 
67-64-1 
7S·IS·O 
7S-3S·4 
7S-34·l 
67-66-3 
107-06-2 
78-93-3 
71-SS-6 
S6-2l·S 
7S-27·4 
78-87-S 
10061-01-S 
79-01·6 
124-48-1 
79-00-S 
71-43-2 
10061-02-6 
7S-2S·2 
108-10-1 
591-78-6 
127·18-4 
79-34-S 
108-88-3 
108·90-7 
100-41-4 
I00-42·5 
IJJ0-20-7 
S40-S9-0 
110·7S-8 

;~~\~I :1 
Min Intercept Calib Calib CCV 
RF RF RSD I R1 'YoD 

>.05 <20% I 0.99 <20'1', 

Method LCS LCSD LCS 
Blks RPD 

I 
0.10 v v ./ 
0.10 
0.10 
0.01 
0.01 
O.ol 
0.10 
0.20 
0 10 
0.20 
0.10 
0.01 
0.10 
010 
0.20 
0.01 
0.20 
0.30 
0 10 
0.10 
o.so 
0.10 
0.10 
0.10 
0.01 
0.20 
0.30 
0.40 
O.SO 
010 
OJO 
0.30 
0.01 

I 

' • 

"' I 

1/. ' '; ll.l 7 

111 ..! ~ t/ II, 

o/1 y .! 
,, J ./ 

f-)C')r 
tl 

./ J 

jl))\ 
J ,, " 
.I 
J II v, 

I I l 
I I I 

MS MSD MS Field Dup Eq. Trip 
RPD RPO Ulks Dlks 

., J 

J 
I ~ 
./ J 

.I 

./ J 

I I 
_.;, l 
'-'1 I 

" .) 
I I 

v 'V 
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VOLATILE ORGANICS: page 2 
SW-846- Method 8260 

SITE/PROJECT: ,).).'i 1\ ARCOC II: 6oofi)G, 
LA BORA TORY: __,<:_._b"'-"'\?.-'<t-~--- LABOR/\ TORY REPORT II: __ rJ'-'<6:..:.)___:~:.._:4_,_1 ___ _ 

G 
Surrogate Recovery and Internal Standard Outliers 
Sample SMCI 

tl'i~i'-6.J iJr/\t)o.· ~ v 
-QO) Tl Ac..L • ~A ·tl-11-' 't ./ 

•"' II.. v 

SMC I: 4-Bromonuorobenzene 
SMC 2! I ,2 gjghlereethttne-d4-
SMC J: Toluene-d8 

!ftlll..~: bilt-.>~ f\-,..~ 

SMC2 SMC 3 IS 1-area IS 1-RT IS 2-area 

/11 v' .\A 
I.>D 7 o/ .:x IUL 

JJ1.t. ,/ t 

IS I. Bromochlmoruethttne 
IS 2: I ,4-Dinuorobenzene 
IS 3: Chlorobenzene-d5 

rt,.;_\.Jl.v. ,,J. f.(\._ 'II""'-

t,o-{ O•"•_J,_\,..,-ob~u.-..L 

, 
IS 2-RT IS 3- area IS 3-RT 

!..;~"'-

-----DATE: A-J..!>-- ,_f _____ _ 



SEMI-VOLATILE OltGANICS: 
SW-846 ·Method 8270 

TI koo..- ;::1;)..~1\-

SITE/PROJECT: Cr It-T~ ARCOC II: ~(Q,::::00='6-""1k!L.. __ _ 
LA BORA TORY: CDRf, LA BORA TORY REPORT II: _q._,~.,_;J._'\;_;L\'-'-l ___ _ 

IS CAS# Name Min lnlercepl Calib Callb CCV~ Me1hod Field Field MS 
RF RSL> RF RPD Ill~• '~ Olks Oup 

I 108-9l-2 Phenol 080 IJf:t, ,/ ;/ ./ i_ "" J/t.. (1.)~ 
I 111-4H bis(2-Chl oroe1h~ l)elher 0 70 ./ ./ 7 
I 9S-S1l 2-Chlorophenol 0~80 7 7 v' 
I S41-7J.I I , 3 · Dichlorobente ne 0.60 / ./ 7; 
I 106-46· 7 I ,4-Dichlorobenzen• 0 50 ../ / ./ 
I 95-S0-1 I ,2-Dichlorobenzen• 0 40 ./ ./ ,/ 
I 95-48-7 1-M<thylphenol 0 70 7 ./ 7 
I 108-60·1 2,2' -o•~bis( 1-Chloropropan<) 001 v l~ i.i"-
I 106-44-S 4-Melhylphenol 060 / ~,. ·t.J~ 
I 621-64-7 N-Nilro'50·di·n·propylpniiLIC o ;o I 7 7 
I 67·72-1 llc.llachloroclham: 0 JO I .I / 
l 98-95-J Nilrobcuzrue 0 20 7 I 7 
l 71-l9-l lsophorom: 0 ~0 .! / ./ 
2 88-15-5 2-Nilrnphenol 0 10 .I 7 7 
2 103-67·9 2.4-Dimclllylphcnol 0 20 I ,/ -.~ 
2 111-91-1 bis(2-Chloroelhoxy)nlelhane 0 30 I 7 I 
2 120·83·2 2,4-Dichlorophcnol 0 20 j ~ -; 
2 120-82·1 I ,2,4-Trichlorobcn•ene 0.20 j ./ ./ 
2 91-20-3 Naphlhalene 0 70 j ,/ "Z 
2 I 06-47·8 4-Chlaroani1ine 0.01 J -:/. "J. 
2 87-6!-) lle•athlorobuladiene 0.01 J, ./ 7 
2 S9·S0-7 4-Chloro·l-melhylphenol 020 J, --.,; J 
2 91·S7-6 2-Methylnophtholene 0.40 j, ""/ .! 
3 17-47--4 llc.aclolorocydopenladienc 0.01 J J I 
3 8&-06-l 2,4,6-Trithlorophenol 0.20 J. J. ./ 

I • 
•t-J\> 3 93-93-4 2.4,l-T richlorophcnol 020 ~I ./ J .J ·V 

MSD 

tJI>.' 

I 

,;z. A ~ V-U<• lo s.-,.,p. I~ 

MSD 
llPD 

f.] (I., 

-

ll 

o•I>Slo · a•6 "\!,._o.t-.>:>'A -""~ ·Eg 
O'b5'3'- L'il' T.r.A..,o.t-#)\1\ -6-A. -£~ 

m 
LCS LCSD E.~ LCS 

RPD 
)5.5 5J_(., , -;;r 
IJI\ IJI\ ~~' 
J ../ :/ 
JJ~ tJI\ J.il\ 
7 / / 

11\JI\ IJt\ I JJA. 

·~ " 
J, 

t/ ./ J 
• i.Ji:. f,)r... vt>.. 

ll !-'~ 

7 v ,/ 
IJI:l., Lf\ l/f.. 

T \ 
7 .../ ~./ 

tJI\ lrl\ '""' 
.J. •V ~ P: ~ us .U.""'j !..\.,., QC- """!} ~· ?""'-' ..J. •. ., ..... , ......... 
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SEI\II-YOLATILE OHGANICS: page 2 
SW !!46- Melhod 8270 

.,-.;;J\o~J..· ~~ ·(,.t;o--1.16 
SITE/PROJECT: ___ ARCOC #: Ia to'?;:!k 
LA OORA TORY: Co\l.£.. ___ LA BORA TORY REPORT#: _ __j___._~-'-.;t;_'\-'---J.l---'-1 ___ _ 

(3, 1"-JJ.., 
IS CASN NAME Min In! Calib Colib CCV CCV CCB Fidtt- Field MS MSD 

P.F RSD RF RI'D RF blank Dup 
J 91-58-7 2-Chloronaphrf1alene 0 80 IJf!. ol, ./ ./ v ~" ./ IJI\ tJI\ I .JI\ 
l 88-74-4 2·Ni\roanil)ne 001 ol v 

1 111-11-J Dimelhylphlhalate 0.01 .! .J _.,!_ 
J 208-96-8 AcenapiUt•yltllC 0 90 I. .// ..!, 
J 606-20-2 2,6·Dinilrololuenc 0 20 ./ ./ ./ 

J 9'1-09-1 J-Ntrroanilinc 001 ..! / ~~.cJ 
1 Kl·ll-•1 !\L:"o:ll:\l11\\ht.:11C H.'JU /_ _L _/ 
1 "-28-5 1.4-Dinilrophellol 0.01 ,/ ..!. II 
1 100-02-1 ~-Niuupl•~mtl IJ.IJI ,/_ _.j .!. 
) 132-64-9 llibcnzoruran 0.80 .I / v 
) 121·14-2 2.4 -Din iumolutne 0 20 ~ ./ _L 
3 84-66-2 Ditlhylllhlhalatt 001 v ./ j 
) 700$-72-J 4-Chlorophellyl-pheHylelher 0.40 J / .j 
1 86-H-7 F1uoreoe 0.90 / j 
) 100-01-6 4·Nirroaniliue 0.01 v' / :Gc-"t 
4 ;34-H·I 4,6· Dinilro·l·m<l hylphenol 0.01 ,/ _/ / 
4 !6-10·6 N-Nitrosodiphenyla1ninc (I) 001 .1. .I j 
4 101-H-J 4-Drornophonyl-phenylelhe< 0.10 J. / ,/ 
4 118-74-1 llexachlorobenzene 0.10 .j / / 
4 81-86-S Penlachlorophenol o.os I I, /, I 
4 BS-01-1 Phenanlhrene 0.70 f I, I .!, 
4 120-12-1 Anlhraoene 0.70 v: .! " 4 86-14-8 Carbazole 001 .!. ~J 4\. !> I 
4 84-74-2 Di-n·blllflphlhalol< 0.01 I, ./ J 
4 206'-14-0 Fluoranlhene 060 ol j J i 
5 129.{)0-0 ryrr:ne: 0.60 I, -"' .; I 

s BS-68-7 Butylbenzylphthala~e 0.01 I, ,/ j I 

j 91-94-1 J,J'-Dichloroben•idinc 0.01 I ,; .1, .j 
' I I 

; ;6-H-1 Denzo(a)anlhracen< 0 80 ..... .; -./ J v I J ' ' 
REVIEWED BY: ~ t A c:. :..--z/.-c- DATE: ____ "!"- ->r· H 

* \JI\· 0o\ ~r\;t...'t.lt 

MSD LCS LCSD LCS fSB 
llPD RPD 

~- ~-f'l:... f.}_" I~A 

./ v ,/ 

IJ_h _lA 1:'~ 
n.l\ t.f m-1 
)..II\ )J_h_ _!If\_ 

._,/ lr.o. 'i ,.,. 
tJ/1... JJ_f\ JJr.. 

C3 ·ll'i '- .,..;f r..r t{.S 
I.J.• 

I 

.J 
ltJ~ 

... . 
.'!'. _o./_ 7 

-T- ~ /JI\ 
It \ +-· '\..- "-



SEJ\'11-VOLATILE ORGANICS: page 3 
SW 846- Merhod 8270 

~<.,· :>;:t\J,--6-Il-.~ 
SITE/PROJECT: ARCOC #: ~o0~" 
LABORATORY· Cott ~ LABORATORY REPORT#· '1'11}J-\~I 

IS CASM NAME Min lnt Calib Calib CCV CCV CCB 
Rf RSD RF / RI'D RF 

3 218-01-9 Cl1ryscne 0.70 tJl'.!. 7 ./ v .! VI\ 
l 117-81-7 bis(l·Ethylhcxyl)phlhalalc 001 ./ ./ 7 I 
6 117·14-0 Dl-n-O<:L)·Iphlbalale 0.01 / ./ I 
6 205-99-2 llcnzo(b)llnor•nlhenc 0.70 ./ ./ ./ 
6 107-08-9 Btnzo(k)lluoranlhenc 0 70 ./ I 7 
6 S0-32-B Benro(a)pyrene 0.70 / ./ ./ 

6 193-39·5 lndtno( I ,2,3-<:d)pyrene o.so .I / 7 
6 ll-70-J Dibcnz(o,h)anrhracone 0.40 ;, I /, I 

6 191-24-2 Benzors.h,i)perylene o.so 
I. v / 7 .. 

~ 
EicW- Fitld MS 
blank Dup 

~I\ uto..· 

\iJ 

ll 
'1{ IJI\ - klt\ 

Surrogate Recovery Ourliers 

Sample SMC I SMC 2 

-- ..... Q' l't-.... 
v-
SMC I: Nitrobenzene-dS 
SMC 4: Phenol-d5 
SMC 7: 2·2-Chlorophenol-d4 

lnlemal Standard Oulliers 

Sample IS l·atn IS I·RT 

SMCJ SMC4 SMCS 

J'T\/'1 (' ..... -\. !J,o_ 
~ 

SMC 2: 2·Fiuorobiphenyl 
SMC 5: 2-Fiuorophenol 

SMC6 

SMC 8: 1,2-Dichlorobenzene-d4 

IS 1-area IS 2-RT IS 3-atu IS 3-RT 

' - 1\. ·-
Q ~ L' '""" I. 

IS I: 1,4-Dichlorobenzene-d4 
IS 4: Phenalhrene·d I 0 

IS 2: Napluhale11e-d8 
IS .5: Chrysene-d I~ 

SMCJ SMCB --

SMC 3: p-Terphenyl-dl4 
SMC 6: 2,4,6-Tribromophenol 

IS 4-ut11 IS 4-RT IS S·atea IS S·RT 

IS 3: Acenaphlhene-d I 0 
IS 6: Perylene-d 12 

Is 6-atca 

MSD MSD 
R.PD 

hl" .,Jt\ 

II 

"' 0,. J, 

IS 6-RT 

REVIEWED BY: ________ DATE: ..-"'1-~-ff 

LCS LCSD LCS 
RPD 



IIIGIJ EXPLOSIVES: 
SW846 Method 8330 

SITE/PROJECT~ ~A_ ____ ARCOC II: (,rof63.& 

t.7'\,. ~~ lL~f.;.• L• ~ , ~J• f'' '.· . ' ) 
ooJ :»~I· ov 1 · l:'i-"0.' · ~~~. C. • • f!. 
,,.J-,.-~>\·;--.::••1· nM«· ;.::.&A -ell ·t'J 

LABORATORY: coR.£. LABORATORY REPORT II: _ _.<jc...:~O.!):....~u1'-'-1----
"() Gt) 

Curve CCV Method 
NAME CAS II Intercept R! RPD Blks 

LCS 
'f,\l 

.99 20% u }G ·\~ 

liM X 2691-41-0 vll, Ill'>.. j v' ~ -~ 
RDX 121-82-4 I ~-~ 
I ,3,5-Trinitrobrnzen< 99-JS-4 G -7 
I ,3-dinitrob<nz<n< 99-64-0 78 
Nitrobenzene · . '~ ·- 98·9H .)" . ' \. ~4·.f ~!j•/1 : tJj ~. '~ .. '~·'· (· . . 
Trtryl 479-45-8 ~-1 
2, 4 ,6·trin it rota I uene 118-96-7 1-lr-.. 
2-amino-4,6-dinitrotoluene 35572-78-2 0' !.'-1 
4 -am ina· 2, 6-d in it rot ol uene 1946-51-0 I t,. :> 
2,4-din itrototuene 121·t4-2 , s.'-1 
2,6·tlinilrotolucnc 606-20-2 ,.),'"\ 

2-nilrotohltn~:: 88-72-2 '1-'-{ 
4-nitrotolucn< 99-99-0 V¥ 
J ·nilrololuc:nc: 99-08-t q, l 
PETN 78-tl-5 '( 

{":l) "'I 
c;::J\ -S-,;), 

[iampl< SMC%REC SMCRT I S"ample SMC%REC SMC RT 

k\\ c:,., _b\1~ tJf) -q~).'lifl - ., (,7 ._./ 

Conli•matoon 
Sam pi< CAS# RPD>H% Sample CASN RPD> 25% 

REV II II lfl BY 

LCS 
LCSD 

RPD 
%-R 

lo· 1"!0 20% 

<.-~ '/..!) 

• 5 7J1.1 
r,. ~ ,/ 

7-o v 
;{·'5,~ ·-~: t'~;f~\: .: 

Iii -I> I" I 

'-~" 1-Jf>,__ 

it\.~ ../ 
1'\.'-1 ,/ 
1'1-'1 ./ 
..... 'I v 
v~ ,/ 
)).o ;I.) 

'l·~ v 

Comments: 

Q) 

MS 
Field 

Eq. Field 
MS MSD Dup RPD 

RPD 
Blks Rlks 

20% j.)i>.. u _,t:r 
IJf>.. ~(\ ~I\ / AlA 

./ 
,/ 

v' 

~·...;~ •. ~J. !, •.. ~~~\'1, ... . -t:.' .. :, . {:tit~,~·· ' .. ~ 

-

./ 

,/ 

./ 
,/ 
..; 

.I I 

.I 
I I 

~ I ,; ~)' 

k.lf\- ~o·\ ~~-~\,le.-

RHouu-y {:.,. o.l\ LC.!:. <!"""f"•.J.J. ~t..lov-1 ~C. lo "'~, 
,..~..., s. ....... rlh ~ IJI:l ,~J M<>tt.. -~\.-.""' f.....\f .J· ~ 

.. Co'"\"'"" ... j!. ~ bt.\ow Gl~ L 

""\-..,LL IJ. bt!,, ~ 12. • '!.IJ J.ul. • 
;M;~ 

~~ "'-' -"'"'''"':)'\<. ~, W'· ~ !,.,.I".., 
<_.o...,.p\.... \)~\-.. .,.\...,,,\).. W! 2'""'-\;-f:ul. "It' 

-(:,f<-,1..:. 

.,......,.....,~ .. \<. J-UA,'V

1 
.c... \.•1 h .... J,,l..l.....:"-(_ ......... "~~1.{\\r 

k~ o~ 1'"',-~. :J,, J..:~" g.u.I;{(,J. 



INORGANIC METALS: 

SITE/PROJECT: ;>.;l,'~A ARCOC II: ~.-It (,o:? <s!.G 
LABORATORY: 
METHODS: 

(:.o ~L_ _____ LADORA TORY REPORT#: _f,_'f"-';,.::...tj_,_'{"'-1---~ 
t:S'"". U?IO I 1'121 I ]1\]cJ ,.1]....,0-L_ _________ _ 

QC Eleonenll 
ICV CCV ICII CC'Il 

Mel hod 
I.CS I.CSD 

LCSD 
MS MSD 

MSD IIEP 
Anal~« lllls RPD RPD RPD 

7429·90-S AI 
7440-39-3 Ill o/ .7 o/ •o/ ·"' ./ ,.., "'' . tJJ\., , ....... I .~v:· I v' JJ A 
7440-41-711< 
,7440:43o9. Cd·,,;, . ,/ ,/ .. ;ot\,. :l o/.1 ~; ··v 17 IJP.: ·,IJf .. /p :.~tY: 1if4~.rt :·<./ . .. I. 

7440· 70-2 Ca / 

. 7440-17'3 Cr.,~·: o/ --;7, • •.V.< '...-;~. /~~~v 7 tJ~··· iiJN''" ;.;:.r~ 1\lV.i.P :.d.-::-:· ;;. !.;..;' 

7440-48-4 Co 
7440-S0-8 Cu 
7439-89·6 Fe 
7439-95-4 Mg 
7439-96·5 Mn 
7440-02-0 Nl 
7440·09·7 K 
744Q,22'4 A&.'> ,c- .,./ ·.--:- i)A .:·v.• :- ...r .. . \./ IJI\:., ~.col!t:e 7,.., :t.!~.'\. ,v.:• . :'' ~ ~ 
1440-13-S Na 
7440-62·2 v 
7440-66·6 Zn 

743?-92-1 l'b v / ./ v' ./ --;;;r- ,/ ,/ ,/ ../ ./ 
1781-49-1 St 1/ 7 v ,/' ,/ ./ .~~ J.J.K:. ,.v · .. :.v. .....-: 
7440·38-l AI ,/ 7 ,/ ./ 

., ,/ ./ ../ ;/ './ ,/ 

7440-36-0 Sb 
7440-28-0 Tl 

/ /. .L 

143?·97-6 1111 v ./ v 7 .7 ,/ ../ . v-.- 'i-r: ...... v o/ 

Cyanide CN 

>II tJ . A.. \:t£,.. ~ .. 
Comments: 

Rl DA II 

ICS 
All 

v.. 
.-··./;< 

I~ 
,. 

-K At''c···" .., ... ~r'''"'' 
.~•I.::IS'"J.l •<'(1':, I.I"kl•' · )I <~~e..- &IL · £ ~ 
O'tlt>~~- cut T.3~LA- .>.:lotA·C:.:~·Ea 

Serial Field Dup Eq. Field 
Dilution RPil lllks lllks 

If' JJI\ rJb. 

~V...\· . •, 
' '~ . 

, .. .. ' 

-~- ·,"· ,,\,. :·~ ..... ~ '•iJI' tJ.:, ~~,~-- ~-- -.. .'. i -~~ 

:) '{{;;, 1\. .. 
~-- ·.').:,· ,y •. ~u 'i,C-~~ ~~- ~~ i+ /· ..... . •, ·····,· 

. 

/lv' ·-~I~. -~ '•io .. ..·.¢4~ ::;;!• ~;;:. i·~ .. ?·,; .:• 

v .rM. t/ 
./ .e.e....A. I . ,/, 

I' . . 
,/ I -c.,.w.. -c./ 

IJ~ " 
....... 



RAOIOCIIF:MISTR Y: 

SITE/PROJECT: ~c)<isl\ ARCOC #: k>C><'>'i?'JG. 
LA DORA TORY: -Co\i.(" LADORA T:-::O=R-=-Y-R-'E=-=P~O':cR"'"T-:cll:-?~~i,;-.;t.,.4"'~-:-/ ----

METHODS: _G£.~£?,.._ '}ol, I , :1st~ l).. U, · 6-Lit-~5 

QC Elcmcnli Method j)MS Rep Eq. 
Field 

Field Sample 
Analyte Blks 

LCS 
RER Olks 

Dup 
Blks - lD 

Isotope I SIT race Sample ls01ope ISfTrace 
RER 

CRITERIA u 20% 25% <1.0 u <1.0 u - 50-105 50-105 

113 -
U-238 / ./ ./ ./ ./ "" foil\ lv. -,:>.~ I 
U-234 t7 7 v -.-- ..1 L I I / 
U-235/236 ./ ./ / 7 ./ "' oJ, - J, I 
Th-232 
1 h-228 
Th·230 -
Pu-239/240 
Gross Alpha -
Nonvolatile !leta 
Ra226 -
Ral28 -
Gamma Spec " ,/ IJI\. IJI\ ./ tJ" (1.11\ -
Ni-63 . 

-
-

~ - ~I\ - /.Jc-\ 1\1 "~-bit. 
Parameter Melhod Typical Tracer Typical Carrier Comments: 

I so-U Alpha spec U-232 NA co- rl\5 
lso-Pu Alrha spec Pu-242 NA 
lso-Th Alpha spec Th-229 NA 
Am-241 Alpha spec Am-242 NA 
Sr-90 Del a Y ingrowlh NA 
Ni-63 Del a NA Ni by ICP 
Ra-226 Deaminalion NA NA 
Ra-226 Alpha spec Ba-1 33 or Ra-225 NA 
Ra-228 Gnmma spec Ba-1 33 NA 

Gamma spec LCS contnins: '\m-241, Cs-137, and Co-60 

ll.\11 ..::>-~-~--')'~----



CVR.doc 
Contract Verification Review (CVR) 

Project Leader _C-"-0=-P=LA-"N-"D;::__ _____ _ Project Name 228A SAMPLING Case No. 7225.2203 

A~COCNo.~6~0~0~83~6 ______________ _ Analytical Lab _C:::.O:::.R:...:E=--------------- SDG No. 982441 ._.::;_::.=;..;_.:...;.._ __ _ 

In the tables below, mart< any information that Is missing or incorrect and give an explanation. 

10 A . I R narys s t d Ch I f C t d R eques an a no US o IY ecor d dl llf an og. n norma ti on 
Line Com fete? Resolved? 
No. Item Yes No If no, exllfaln 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 ad!!quate for # and types of analyses requested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample numberCs) provided X 
1.7 Date samples received X 
1.8 Condition upon receipt Information provided X 

2.0 Analytical Laboratory R eport 
Line Comolete? Resolved? 
No. Item Yes No rr 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, LCD) X NO LC$/LCD REPORTED FOR ISOTOPIC URANIUM X 

NO LCD REPORTED FOR METALS 
2.4 Matrix spike/matrix spjke duplicate data provided(if requested) NA 
2.5 Detection Limits provided; POL and MDL(or IDL) X 
2.6 ac batch numbers provided X 
2.7 Dilution Factors provided X 
2.8 Data reported using correct sig. fig. (2 for org.; 3 for lnoraj_ X 
2.9 Rad analysis uncertainty provided (2 sigma error) X 
2.10 Narrative p_rovided X 
2.11 TAT met X 30 DAY TAT MISSED X 
2.12 Hold limes met X 
2.13 Were contractual_gualifiers provided X 
2.14 All requested result data provided X 



CVR.doc 

300 . ata a m E ua ty tl va ua on 
Item Yes No It no, Sample ID No./Fraction(s) and Analysis 

3. I )Reporting units appropriate for the matrix and meet contract specified or X GAMMA SPEC RESULTS REPORTED IN pCI/g 
project-specific requirements? lnorganics and metals reported as ppm MERCURY QC REPORTED IN pCI/L 
(mg/liler or mg/Kg). Units consistent between QC samples and sample 
data. 

3.2)Quanlilalion limit met for all samples? X 

3.3)Accuracy X 1,1-DICHLOROETHENE, TRANS-1,2-DICHLOROETHENE ABOVE 
a) Laboratory control sample accuracy reported and met for ail RECOVERY LIMITS FOR VOC LCS 

samples? 1, 1-DICHLOROETHENE, TRANS-1,2-DICHLOROETHENE & 1,2-
DICHLOROETHANE ABOVE RECOVERY LIMITS FOR VOC LCD 

4-NITROPHENOL & PHENOL BELOW RECOVERY LIMITS FOR SVOC LCS 

2,4-DINITROPHENOL, 4-NITROPHENOL & PHENOL BELOW RECOVERY 
LIMITS FOR SVOC LCD 

ALL LCS/LCD ANAL YTES BELOW QC RECOVERY LIMITS FOR 
EXPLOSIVES LCS/LCD 

b) Surrogate data reported and met for all organic samples analyzed by X DIBROMOFLUOROMETHANE OUTSIDE RECOVERY LIMITS FOR VOC 
a gas chromatography technique? SAMPLES #042528-003 & 042529-003 & ASSOCIATED METHOD BLANK 

3,4-0INITROTOLUENE OUTSIDE QC RECOVERY LIMITS FOR HE SAMPLE 
#042531-007 

c) If requested, matrix spike recovery data reported end mel . NA 

3.4) Precision X RPD FOR 4-NITROPHENOL ABOVE QC ACCEPTANCE LIMITS FOR SVOC 

a) Laboratory control sample precision reported and met for all LCSILCD 

samples? For rad analysis, sample duplicate precision reported and SEVERAL RPDS ABOVE QC ACCEPTANCE LIMITS FOR EXPLOSIVES 
met. LCS/LCD 

b) It requested, matrix spike duplicate RPD data reported and met. NA 

3.5)Biank data X 

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

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

met? 

3.6)Contractual qualifiers provided: "J"· estimated quantity; "B'-analyte found X 
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CVRdoc 
4.0 Data Quality Evaluation Continuation 
summarize the findings In the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/ 

Fraction No. Analysis Qualifiers Comments 

ALL GAMMA SPEC RESULTS REPORTED IN pCI/g 

ac 7174 REPORTED IN pCVL (PAGE 26) 

. 

Were deficiencies noted. ~ © No 

Based on the review, this data package Is complete. ©Yes(®!;) 

If no, provide : nonconformance report or correction request number 1633 and date correction request was submitted 12·22-98 

Reviewed by: W. £\ .. ,Q. Oc.c-..CA c.. .. Date; 12·22-98 Closed by: ','1. S:\~,..y.....~ Date: 1 - ~ \ - q 9 
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ar 2JOI..(;OC Ctol'7) ......... '" ..... ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) 
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, 

' 

·-
043,11-003 
o~),rl.-""'3 
t)~ ;-1 ;1.1 - oo .3 
~-~ ·n'-J-o...3 

0'-131 ;1 1- ooJ 

0'1 31 I i- OcJ 
C '1)"1 I (,-Oo) 

-''1>1::~.1-oc..J 
0"1>7ll•OO;l 

·-

SAII1PL ~ FINDI~CS SUMMARY 

Sire: S;h ;).J~A VGIIA. 

AR'COC: bO I I~S 0Jr.a Classificnion: 0 "="~_ Q. ... ; c. .s !l' J 3c 

Sample· I I ov 
Fracrion No. Analysis Qualifiers Comm~nts 

rr,.,.O<.I -.l:l.i'-·(..1-·s-~ 1:>7-6'"1 I r ~ J ·t;;,~ ( ~,_~) 
~ -h.l:-;l 

II J, -"'-oi: 
"'(' 

,.., 
IS-1~-o R I >Aflf··~ ~- '1-."_,,.., (c-.,_ 0;-~;ck.) 1 ... s ~ ....... 

J.. I 
/8- "iJ ·- 3 u-:r > I I l ( 
(. ;l- .... h,._,, .. ) ,l, ,I/ l 

IT.TACu-JJS~-~-1"~ 75- Oct- :l 
(.1\.,lt.yle..., u..J.:r;cl. ') J 

r:rAoU-~4-C.~ -r;r-s 100- O;) -I R l l L -15L-S '"i .,v;~,.,...._ •. ) J, ·l&ot·S J, -lt.i-~ 

.-"" tog -&o- I \.A'J" 
>.4ppl;., \v· l<to"'c '1 s .. _,. ~. .._l> 

-, 
~"'·~(:l·o.~otc "· ;s.,r·<,o.,!) !- "'"' •'C. ~---J 

.1. 
Sl-~fJ -s '-A:l •• I I 

{l,"f- ..~. .... l"'P""<_ .. ,) 
.1, J 

q I- 9'1- I U:J .. ,, 
v p, )' -.~.u..~...-,;..... ..... \; .. c) 

~ J.. 

CoLL e.j)t ... ble r ... ~c. De~.\-.., >'~C 1-eJ a_b_c_u:e__l 
. 

IS /)t 'u 
' 

Q( .f"\ ec.~s .A.I"C~ 0..()0\!.•o.,.. !.:, b'!. ~u~\e . 
Sample NoJFraction No.- This value is locared on the Chain ofCusrody in the ER Sample ld field. 

Analysis • Csc valid test methods provided below or if the result applies tCI an individual anal~1e within a rest merhod. 
use the CAS number from the anal)1ical data sheeL 

DV Qualifiers ·The enrr:· will be taken from the list of \1llid qualifiers and associated comments. If other qualifrers 
nor on the list are needed. contact Tina Sanchez to coordinate adding them to the list. 

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

Test l'>'lethods • Anions_CE. EPA60 10. EPA6020. EPA 7470'1. EPA80158. EPAS081. EPA8260. EPA8260-M3. 
EPA8:!70. HACH_ALK. HACH_ N02. HACH_N03. \IEKC_HE. PCBRISC 

ual~: 3/, ;1 h 1 
----=~~~-------------------

,, 

i 
1: 

~ 
ij 

I 
I 



MEMORANDUM 

DATE: March 12, 1999 

TO: File 

FROM: Kenneth Salaz ~ 

SUBJECT: Organic Data Review and Validation 
Site 228A VCM, ARCOC No. 601188, Case No. 7225.2203 

See the attached Data Assessment Summary Forms for supponing documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods IEPA8260A, EPA8270B, EPA8330). Problems were identified with the data 
package that result in the qualification of data. 

1 . VOC Analysis: The relative percent differences fRPDl of the continuing 
calibrations (CCV) for acetone and carbon disulfide were > 60%. All sample 
results were non-detect !NO! and will be qualified "R" (unusable). The CCV RPD 
for 2-butanone was >40%. All sample results were NO and will be qualified 
"UJ." The CCV RPD for methylene chloride was > 20%. Results for sample 
9812298-21 were positive and will be qualified "J." 

SVOC Analysis: The CCV RPD for 4-nitrophenol was >60%. All sample results 
were ND and will be qualified "R." The CCV RPDs for bis(2-chloroisopropyl)ether, 
2,4-dinitrophenol, and 3,3'-dichlorobenzidine were >40%. All sample results 
were NO and will be qualified "UJ." 

No high explosives (HE) data required qualification. Data is acceptable, except for: the 
acetone and carbon disulfide results of samples 9812298-03, -12, -21, and -24; as 
well as the 4-nitrophenol results of samples -02, -11, -20, and -23. QC measures 
appear to be adequate. The following sections discuss the data review and validation. 

Holding Times 

VOC/ SVOC!HE Analyses: All samples were extracted and analyzed within the prescribed 
holding times. 



Calibration 

VOC Analysis: The initial and continuing calibrations met QC acceptance criteria 
except for acetone, bromo methane, carbon disulfide, methylene chloride, 1. 1-
dichloroethene, 2-butanone, 2-chloroethyl vinyl ether, and 2-hexanone. Acetone, 
carbon disulfide, methylene chloride, and 2-butanone sample results were qualified as 
noted above in the summary section. Sample results for all other compounds were 
NO; no data were qualified. 

SVOC Analysis: The initial and continuing calibrations met QC acceptance criteria 
except for benzoic acid, bis(2-chloroisopropyl)ether, pentachlorophenol, 4-nitrophenol, 
2,4-dinitrophenol, 4-nitroaniline, 4,6-dinitro-2-methylphenol, and 3,3'
dichlorobenzidine. Sample results tor bis(2-chloroisopropyl)ether, 2,4-dinitrophenol, 4-
nitrophenol, and 3,3'-dichlorobenzidine were qualified as noted above in the summary 
section. Results tor all other compounds were ND; no data were qualified. 

HE Analysis: The initial and continuing calibrations met all QC acceptance criteria. 

Blanks 

VOC Analysis: No target analytes were detected in the method blanks except for 
ethylbenzene and xylenes. All sample results for these compounds were ND; no data 
were qualified. 

SVOCIHE Analyses: No target analytes were detected in the method blanks. 

Surrogates 

VOC/SVOC/HE Analyses: The surrogate recoveries met QC acceptance criteria. 

Internal Standards 

VOC/SVOC Analyses: The areas and retention times for the internal standards met 
QC acceptance criteria. 

HE Analysis: No internal standards were required for this method. 

Matrix Spike/Matrix Spike Duplicate !MS/MSDl Analyses 

SVOC Analysis: The MS/MSD met QC acceptance criteria except for 4-nitrophenol, 
which exceeded the percent recovery (o/oREC) limit. Sample results were ND; no data 
were qualified. 

VOC/HE Analyses: The MS/MSD met QC acceptance criteria. 

laboratory Control Samples 

SVOC Analysis: The LCS/LCSD met OC acceptance criteria except foF 4-nitrophenol, 
which exceeded the %REC limit. Sample results were NO; no data were qualified. 



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

Other OC 

VOC/SVOC/HE Analyses: The field duplicate pair met OC acceptance criteria for all 
target compounds. No field blank (FBI or equipment blank !EBI were submitted on the 
ARCOC. 

No other specific issues were identified which affect data quality. 

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



, 

' 

c,.l",•l- oo:;~ 
0'11••3 -oc.l 
04'!.11')-00:l 

~'1111/··0C) 
.:1'"13,1"1 ·• 00~ 
0'131.l\·00~ 
0'-1:,, ;u - oc l 

0'1 3"1 II- OO.l 
;..)-!),IJ-00.;! 

0"1~"715-CGl 

0'-4 3 I I 1- CC;) 

0'1 )I lct • 00 ~ 

o '13 lll- OC;t. 
·;'1)i.ll- OU.;t 

''"~:n n -oc:> 
···d.;,3-00~ 

,.;.~)liS -OOl 
O"t:, 7 If - OC>:! 

-''< 3rl"t -ocJ 
J '1 \ "12.1-0c),:> 
)'-\ 3., :l.l-00~ 

SAMPLE FJNDJ~CS SUMMARY 

AR'COC: GOI/gf{ D::ta Cbssificnion: 
( [:P), /:.010 

L.o~"o. ... ,·c.s .)... 1'17t 
S=ple · I ov 

Fr.~ction No. Analysis Qualifiers Comments 

if:J"AGI-~A-G.A·IS!•.S /"i~"i-'1,- ~ :r, G 
-tn-s: ( M•r-.-~7) 
-ISS- S 
-IS1•S 
-iS'i·S . 
-161-S 

.; ' -IE.I-1)1.1 ..v '" 
fTJ" ,b,C).hl28A·C#~ ·lSI-~ ""7..,"10 -.lCf- 3 ,:r, Al, Pr 

\ . -ISJ-~ (~ ..... ; .. -) 
-IS'S' -s 
-•n-s 

I - •S'1-S 
-h.l -$ 

tr- "·l-Ou ,v 1v 

'trlo01.1·2J~o\-6R-IS'I· S "1-i'"f0-4 1-'1 '-' 'l", PI 
. -lSl- :> (C:Q<l.-.•-) :f,PI 

-IS)-~ 14"! pI 
-IS"I-S 
-~~-r _,,,_ s 

-- ' -IE.H~U ,, "" . 

Do..tc.. ,\; 0..( c_t.U\-h.. r.ie. 

o..oo~J 
I 

QC. M ec.~vl....O ·~ 1~ okq~.ot~k 

Sample NoJFrution No.· This value is located on the Chain of Custody in the ER Sample ld field. 

Analysis - t:se \·alid test methods provided below or if the result applies t(l an indi\·idual anal~1e within a test method. 
use the CAS number from the anal~lical data sheet. 

DV Qualifien- The entry will be lllken from the list of \-alid qualifiers and associated comments. If other qualifiers 
not on the liSt are needed. contact Tina Sanchez to coordinate adding them to the list. 

Comments - This is cnly to be used if a comment associated with the qualifier is not appropriate. needs modific~tion 
because of an unusual circumstance. or addilional clarification is warranted. 

Test Methods· Anions_CE, EPA6010. EPA60.20. EPA7470'1. EPASOLSB. EPA8081. EPA8:!60. EPA8260-M3. 
EPA8270. H.A.CH_ALK. HACH_ N0.2. HACH_N03. ~1EKC_HE. PCBRISC 

Dat~; _ _,3.uhe<.'/.::.2::.../'-9!...L7 ______ _ 

' 
' 
I 

t 
I 

.. 



MEMORANDUM 

DATE: March 12, 1999 

TO: File 

FROM: Kenneth Salaz ~ 

SUBJECT: Inorganic Data Review and Validation 
Site 228A VCM, ARCOC No. 601188, Case No. 7225.2203 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summarv 

All samples were prepared and analyzed with accepted procedures and specified 
methods (EPA6010B, EPA74711. Problems were identified with the data package 
that result in the qualification of data. 

1. In the method blank, mercury (Hgl was detected. All samples had positive results 
less than five times the blank concentration and will be qualified • J,B ... 

2. The MSD percent recovery and the MS/MSD relative percent difference (RPDI for 
barium (Bal exceeded the QC limits. All sample results were positive and will be 
qualified .. J,A2,P1 ... The RPD for cadmium (Cdl also exceeded the QC limit. 
Results for sample 9812298-06 were positive and will be qualified "J,P1." All 
other sample results for Cd were NO and will be qualif1ed "UJ,P1 ... 

Data is acceptable. 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. 

Calibration 

The initial and continuing calibrations met QC acceptance criteria. 



-

Blanks 

In the method blank barium !Sa) and Hg were observed. Sample results for Hg were 
qualified as noted above in the summary section. Sample results Ba were all greater 
than five times the blank concentration. Thus, no data were qualified. 

Matrix Spike/Matrix Spike Duplicate !MSIMSD! Analvses 

The MS/MSD met QC acceptance criteria except for Ba and Cd. Sample results for 
these elements were qualified as noted above in the summary section. 

Laboratorv Control Samples 

The LCS/LCSD met QC acceptance criteria. 

Replicates 

The replicate samples met QC acceptance criteria. 

ICP Interference Check Sample IICSl 

The ICP ICS met QC acceptance criteria. 

ICP Serial Dilution 

The ICP serial dilution met QC acceptance criteria. 

Other ac 

The field duplicate pair met QC acceptance criteria for all target compounds. No field 
blank (FB} or equipment blank (EB) were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

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

DATE: March 1 2, 1 999 

TO: File 

FROM: Kenneth Salaz !'ItS 

SUBJECT: Radiological Data Review and Validation 
Site 22BA VCM, ARCOC No. 601 188, Case No. 7225.2203 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summarv 

All samples were prepared and analyzed with accepted procedures and specified 
methods IEPI A-01 18, HASL 300). Problems were identified with the data package 
that result in the qualification of data. 

1 . Gamma Spec Analysis: The replicate error ratio (REAl of the field duplicate pair for 
K-40 was >3. All sample results for this analyte will be qualified "R." 

2. Alpha Spec Analysis: The tracer percent recoveries for samples 9812298-10 and 
-22 were > 105%. Thus, results for all uranium isotopes (U-233/234, U-235, and 
U-2381 will be qualified • J." 

3. Alpha Spec (lso-U) Analysis: The 2-sigma uncertainties of U-235 for samples 
981 2298-01 and-19 were greater than 50% of the sample results. Thus, these 
results will be qualified "J." 

Gamma Spec Analysis: The 2-sigma uncertainties of Am-24 1, Ce-1 44, Cs-134, 
Cr-51, Co-60, Fe-59, Ru-103, Ru-106, Th-231, U-235, Y-88, and Zr-95 for all 
samples were greater than 50% of the respective sample results. This was also 
true of Th-234 and U-238 for samples 9812298-01, -04, -07, -08, -10, -13, -16, 
-18,-19, and -22; Cs-137 for samples -01, -04, -05,-07, -08, -10,-13,-15, -16, 
and -19; and Ac-228, Ra-226, Ra-228, and Th-232 for sample -15. These results 
will be qualified "J." 

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



Holding Times 

Alpha Spec (lso-UJ/Gamma Spec: All samples were extracted and analyzed within the 
prescribed holding times. 

Calibration 

Alpha Spec (lso-UJ/Gamma Spec: The instrument calibrations met QC acceptance 
criteria. 

Blanks 

Alpha Spec llso-Ul/Gamma Spec: No target analytes were detected in the method 
blank above the required acceptance limit. 

Matrix Spike !MSl Analysis 

Alpha Spec llso-U)/Gamma Spec: The MS met QC acceptance criteria. 

Laboratory Control Samples 

Alpha Spec (lso-U)/Gamma Spec: The LCS met QC acceptance criteria. 

Replicates 

Alpha Spec Uso-UI/Gamma Spec: The replicate pair met QC acceptance 
criteria. 

Tracer Recoveries 

Alpha Spec (lso-U): Tracer recoveries met QC acceptance criteria for all samples 
except 9812298-10 and -22. Sample results were qualified as noted above in the 
summary section. 

Other QC 

Alpha Spec (lso-U)/Gamma Spec: No field blank !FB) or equipment blank (EB) were 
submitted on the ARCOC. The field duplicate pair met QC acceptance criteria except 
as noted above in the summary section. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 
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I BN 106-46· 7 1,4-Dichlorobe~u,ne O.SO. · ,/ · o/, ·!· ·. 
I IJN 95-50-1 1,2-Dichlorobcnl<n< 0 40 ./ / 

I A 95-48-7 2-Melhylphcnol 0 70 I / 
I llN 108-60·1 bi<(2·chloroisopropyl)elh<r 0 01 o/ J 
I A 106-44·; 4-M<thylphcnal 0 60 / I 
I ON 621-64· 7 N·Nilrosa·di-n-propylamitt< 0 SO / II', 
1 ON 67-72-1 ll<xachloro<lhane , 030 • · ./ ;. I ,· ' {,; .. •:'; .... ;1' 

:_.,.:,.-~.jJ~ il 

2 liN 98-95-J Nilrob<nzcne . , · . , · 0.20 / I · :};.r:y~ r, 
2 ON 78-59-1 lsophorone 0 40 ./ I ./_ 
2 A 88·75-S 2-Nilroph<nol 0 10 ) / / 

2 II 105-67-9 2.4-Dimelhylphcnol 0.20 / ./ / 

2 llN 111-91-1 bis(2·ChiOJoetho•y)tn<lhan< OJO ./ I V 

lA. I 

2 A 120-83-2 2,4-Dichlorophenol 0.20 / I ./ II 

2 llN 120-82-1 1.2,4-Trichlarabenz<ne 0.20 I / ./ / 
2 ON 91-20-J NAphlhal<n< 0.70 / .f ./_ I.Jt.. 

. 

MS 
RPD 

Fitld 
Dup 
RPD 

Eq. 
Olk• 

rield 
Blk! 

, '• ;rl 

'"I :' •,', ~ •j 

2 llN 106-47-8 4-Chloro•niline 0 01 I ./ / \ 
~~~~~~~~-~------~~-r-+--r-7T--~-r~~r--+~r+-Tr-++~l-----r-~--~~--14-4-~r-~~ 
2 liN 87-68-J llexachlarobuladiene 0.01 ./ ./ ./ I. 
~--~--~~~~~~~-+~--+-+--r~+-~~--T++-~~¥~-1--H-~-+-+~--++~t+-~-4-+---f·--4--4 
2 A 59-50· 1 4-Chloro-J-methylphenol 0.20 / J ./ ,./ 

2 liN ~1-57-6 2-M<Ihylnaphlhal<n< 0.40 I l ./ .L fJI\ 
~+---+-----~~--~~~--~----~~--+-;---i-~~~~-t--?'~r---J~~;--ti--r+-t-;-i-ir---r----~--1-r-r---+---+-~ 
.l liN 71-D-~ llc.\achloroc!'Ciopenladicne 0 01 I );:, ~ ./ 
~~~~~~~~~~~-----+~---r-+--1-~~~~1-~-+i---l-;-t;--rt--~rt-+-+1---t-t----~---~-J--~---t---
l .·\ xx.ur,.2 2.4.6-Tricllloroph<nol 0 20 -1 I, ·/ IJ 

.-1 ~;.•15-~ 2,4,5•Trichloroph<nol 0 20 J .J ./ 

Cummenls: (1J . 

I' I\ II II I 1111\' I> A Tl :: 

II II 

IJ f\ · tJo.J.. A.\'\l\1'#.\,\~ 
~t-ro?X.). s ... ""rlts .vD, t.,....t.•\7 

3 '1/ 17 

IV ' 

"U'S II 



SEMI-VOLATILE ORGANICS: page 2 
SW &46- Method 8270 

SITE/PROJECT; il.Z.'~A ARCOC II: 6oolqq 
LABORATORY: _ ........... ~'-"-""---LA BORA TORY REPORT II: ---'~-""~~;>1/~~"-'q'-'---COR(. 

IS DNA CASH NAME Min RF 

) liN 91·58-7 2-Chloronnplnhnlene 0.80 

J ON 88-74-4 2-Nitroanilinc 0.01 

) ON 131·11·3 Dhnclhylphlhalatc 0.01 

3 ON 208-96-8 Acenaphlhylene 0.90 

J ON 606·20·2 2,6-0inilrololucne 0 20 

J BN 99-09-2 3-Nilroaniline O.ot 
) BN R3·32-9 Accnaphlhcnc 0.90 

) A SI-28-S 2,4·Dinilrophcnol 0.01 

3 A 100-02-7 4-Nilrophenol 0.01 

J BN 132-64-9 Dibenzofuran 0 80 

], li!-1' 121-14-2 2,4·Di~ilrololucnc 0.20 
' 

3 BN 84-66-2 Dielhylphlhalale 0.01 

J ON 7005-72-J 4-Chlorophe:nyl-phcnylclher 0 40 

J BN 86-73-7 Fluorene 0.90 

3 ON 100·01·6 4-Nilroanilint 0.01 

4 A S34-S2·1 4,6-Dinilro·2-methyll•honol 0.01 

4 BN 86-30-6 N·Nitrosodiphenylamine (I 1 0.01 

4 ON 101·55-J 4-0romophcnyl·l>htnylclhcr 010 

4 1 BN , U_8 77.~:I.:. Ucxachlo!ol>enzene 0.10 '' 

0.05' 

4 ON BS·O 1-R Phcnanlhrcne 11.70 

11.70 

f 01 

Ill 

60 

M 

lnlercepl 
Calib 

RF 

>.OS 

.,; 
./ 
,/ 

,/ 

I' 

./ 

./ 
/ . 
J 

Calib 
RSD/ R1 

CCV Melhod LCS LCSD lCS MS 
RPD Blks RPO MS MSD RPD 

<20% I 0.99 <20% 

V' ," ./ 

,/ / 

./ ./ 

,/ / 
,/ 

,/ J'l.~ ./ 
./ ./ 

Field 
Dup 
RPD 

.I / ./ 

/ / v 
j .)~ .) 31.~ 
I ,; 

•t.>'' I .•( II· 
_:~- · •• :. Ill!:' 

.j I t/ I~ 
J I. .,/ 
.j I V' I 
!. .! .z 
l J. _!(' i 
J 

Eq. Field 
Olks Olk• 

: ,_·.· .. 

' ,: ·-. ·.;·. 
I 

Ill 

,/ ! 
I ~ ./ 

v "t- 'V 

~~~~~~~~~---+~--r----r.-+-~-;~~~-;~~~~~~1-++-r+-r+--r~/~-~-1-~·--,-----

Ill 1/ I 3'--~ I, 1 L IJ // 
Kll " 

. v 'fJ 

DATE: 3 -lf·1J 



VOLA TILE ORGANICS: 
SW-846 - Method 8260 

SITE/PROJECT: ---"';t"'-;:(6"'-"'-'A'--"-.~--- ARCOC II: 6007~~ 
LA BORA TORY: (' C>~~ LABORATORY REPORT II: _--1.1-"-8""".}'---zt-=-J__!"j __ _ 

GC/MS 

Name CAS# I> !ls I<20%iti.99I<20% 
(I I 

II 
174-87-J )0.10 .J b.. 7 ./ uA. 7 I..,,.. Iii.. • l.7.t; -~ ~ .1' ill~ ,tPc 

,/ Jll. ~ I I I 114-83-9 10.10 
II lvlnyl ··, .: ' !· 17S-Oo-•;•:o 1~-10'~ ·, · .. · t/ ':oY,"•'··Y.,: I' •1:'\l.l:l~': l':·t-1,; I· I . 
II pS-00-J (001 
II .chloride (I Oxblk) 115-09-2 10.01 
II IOxbi~J '.•· - · 167-64-1 , , · IO.QI ' I ; 

175-15-0 10.10 II I carbon disulfide 
II ' • 175,3~-4 ,., ..... 10.20,;, . 
I· 

II~ 
II 

.. :.;·:· ·· j7S,34'J;··f·:·.(O.IO\• ·· ... , 
<.>:: .• ~ ... ,, · ·.· ·~-IQ.20,,·, .. 

· .. '.' . '· · 1107•06•2:·)• '<.JO;IO:..,. I''' i'v 
II l,bula 
12 ,LI 

12 
!2 

(corbon· 

12 l<is-1,3 
12 
12 
12 II ,l,l 
12 !~i.; ,' : 

12 l•rans-1 
12 
13 
13 
ll I' 
ll ,1,2,2 
J lloluene(IOxblk) 

IJ . 
ll 
IJ IS~e 
ll 

' 

' 

I vin)-1_ elher 
h.) ~,,_,.1 .l ,,......_ 

Co1iunents: 

178-93-3,;:.~;.10.01•],.1 •' I'·. 
111-SS-6 10.10 
156-23-S, i '' 10.10,:, 
175-27-4 10 20 
178-87-S ' 10.01, 
110061-01-5 10.20 
179-01-6 10.30 
124-48-1 10.10 

179-00-S 10.10 
171-43-2 , 1o.so 
10061-02-6 IO 10 

175-25-2 10 10 
108-10-1 10.10 

1591-78-6 IO.O I 
127-18-4 10.20 
79-34·5 IO.JO 

1108-88-3 10.40 
II 08-90-7 . . IO.SO 
II00-41-4 10 10 
II 00-42-5 0.30 
11330-20· 7 0 JO 
1540-59-0 . 0.01 
1110-7;.& 

llEVIEWED BY:-~/~ 

'../ ,/,.:. 1.-i····: I' •. .....- 7 7 I. 
,/ -,/ ,/ ./ ./ 
v -.1' ./,v / 
o/ ./ : I• 1· II .I .I 

,/ ./ lA iJ~ "'" 17 ,/ ,/ -~ ';/ 
v 7 i)J;._ 1.11\: All>.. 
o/ ./ ~ ~ l-
.,/ .-i( • i , ,-J, I!. : ·.• ./ ./ ,/ 
o/ :/. /77 
;/ ,/ ./ ,I ./ 

-v ./ .:· .·.. I ~· ' ·. ::. v . 7 ./ 
./_ v --:7 7 J 

07 II' tJI>. AlA. "" 
.;' ./ -~ 'T " 

./ 

./ 

/ 

' • : •. ,, ~ J .,; 
\1 
./, 

-----

v ,/./ -./ 

DATE g-1/· !? 

, ' 

I :' I . ' ,:-: I,.:;··~· •. ·. '·,. '-~:- . 
h.U i -:.l · l•i ~~-, t'td~';·~·.<~ . w._ · .,,. 

~. 7:·1--,;;: I~~ li · ~;,, . ~';"1:; I ····• .:.. ~ 
··~ ',: ·. •.'~ l•il: Hi<. l[\H;I .iii .. ·~ l.:·'ll·,~ · /•1· 

I:; IJ·,~j :•:;,.1·,;,, ;! I~I«·•D.i'l '/-.."·;· .· :f;~ 

,, 



VOLATILE ORGANICS: page 2 
SW-846 - Melhod 8260 

SITE/PROJECT: _ _r,i).""'2"-''P'O"A'-'----_ARCOC II: ,'.nO 71lf 
LA BORA TORY: CoRE- LA BORA TORY REPORT II: _ _._'l_..[.::.;l!:..Jff...,J-'1 ___ _ 

Surroga1e Recovery and lnlernal Standard Oulliers 
Sample SMC I 

f't\0" 

SMC I: 4-Bromonuorobenzene 
SMC 2: I ,2-Dichloroelhane-d4 
SMC 3: Toluene-d8 

Comments: 

I 1\lllll\ 

. 

SMC2 SMC3 IS 1-area IS 1-RT 

A I" r .-:.-¥1-o.'-
u-~ 

.\ ' ... _),--

.o.\\ S"' '"C fY ""' 
tl\. 

IS I: Bromochloromelhane 
IS 2: 1,4-Dinuorobenzene 
IS 3: Chlorobenzene-dS 

IS 2-area IS 2-RT IS 3· area IS 3-RT 

· ..... 
(';)C..,. c..>• '""" 

·k~ \.(..> 

o.-'' 

I >A IE . _)- //· .'77 .. ~ _ ..... 



Field Duplicate Analyses 

Field duplicate data met QC criteria, except as noted above. 

Other QC 

No trip blank (TB), field blank (FB) or equipment blank IEBI was submitted on ARCOC. 

No other specific problems were identified which affect data quality. 

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



DATA VALIDATION SUMMARY: 

SITE/PROJECT: ;A;;.. l!> A CASE#: P?-5.). ,).6 J 
ARCOC#: ,00 

#OFSAMPLES: ..?' MATRIX: 5¢,'{ 
LAil SAMI'LE IDs: 'rb .~·"l.~'l-1 ---7 .... -,:-='-'--'---------

LAilORATORY: CoRE 
LA !lORA TORY REPORT N: ....._,c.r.l~:-.l:-c'17'3"'l,.---------

ANALYSIS/ 
QCELEMENT 

I. HOLDING TIMES/ 
PRESERVATION 

2. CALIBRATIONS 

3. METHOD BLANKS 

4. MS/MSD 

5. LAilORA TORY 
CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES 

R. INTERNAL STIJS 

9. TCL COMPOUND 
IDENTIFICATION 

10. ICP INTERFERENCE 
CHECK SAMPLE 

II. ICPSERIAL 
DILUTION 

12. CARRIERICIIEM 
TRACER 
RECOVf:RIES 

VOC SVOC 

/ ./ 

/ 

/ / 

/ / 

/ ./ 

./ ./ 

/ / 
' . ; ;. " '; ,,. l t•l .. .J': 

·~~ ~·· ···:,. 

.. 
. ,_· •.. 

.. 

PEST/ 
PCB 

' . 

IIPLC 
(HE) 

ICP/AES 

/ 

./ / 
./ / 

../ / 

./ / 

•'.] ,,_ •-·- , ,-,·:,"tAJ .. - -··· 
I'' 

~r::;~i~:·,i~~: .-_~l~~T~·:·:· -;~~---~ 

<:~-~-~>/J.:~;/ __ ~,r~·~!:_~- ~- .. 

/ 
CllECK MARK (v) -'ACCEI'lAill.E SIIADED CELLS- NOT APPLICABLE 
J -ESTIMATED llJ - NOT DETECTED, ESTIMATED 
U- NOT DETECTED R - UNUSABLE 

GFAA/ 
AA 

.. 

li 'IE: _ __5-1/·11 ~ 

CVAA 
CN 

(Hg) RAD OTHER 

/ ... 

/ ./ 

/ ./ 

/ ./ 

/ 
II / 

·, 

/ 

/ 



Interference check sample met QC acceptance criteria. 

Field duplicate Analyses 

The field duplicate pair met QC acceptance criteria. 

Other QC 

No trip blank (TB). field blank (FBl or equipment blank (EB) was submitted on ARCOC. 

No other specific problems were identified which affect data quality. 

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



MEMORANDUM 

DATE: March 11, 1999 

TO: File 

FROM: Matthew Kase 

SUBJECT: Radiochemistry Data Review and Validation 
Site 228A, ARCOC No. 600799, Case No. 7225.2203 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed using accepted procedures and specified 
methods (Gamma Spec- EPA 901.1 and Isotopic Uranium CA-GLR-R405). All 
compounds were successfully analyzed. A problem was identified with the data 
package that required data validation. 

1 . Field duplicate pair data met QC acceptance criteria, except for potassium 40 and 
ruthenium 1 03. The replicate error ratio !REA) for K.a and Ru 103 was above the QC 
acceptance criteria. Sample results will be qualified • J. • 

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

Holding Times 

The samples were analyzed within the prescribed holding times. 

Blanks 

No target analytes were detected in the method blanks. 

Matrix Spike/Matrix Spike Duplicate lMS/MSO! Analyses 

MS/MSD met QC acceptance criteria. 

Tracer Compound 

Isotopic Uranium: Tracer recovery met QC acceptance criteria. 



? 

.-'R'COC: 6oo7'1~ D:na Cbssific:nion: - . }R J' i. ~" "'"' .... "- ... '" ..-<- !-"> <... 

S:lntple · I DV 
.... 

Fraction No. A.n:~lysis Qualifier.. Comments 

~-L Lf~ 
. 

t> .... ~ t:. \I. 

I 
~'P.....d-~ . 

Qc_~~~ O...Ptl~ 
I I '-"' 

1 ;;.os. 13 '~""- 00- .:J B,o~ e..lt~ l-!- ~l:" o.acJ..U. ~ ... 
i~\S 

(i>....l.;..n:"""' '-lo) 
'::) 

... \\. .s<>."'rl~5 1.- .. ~ · ~~A ·"-It t';;l.~s 

t~15 r~'i't.~ -s-l- r 
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o:~ .... tlt..,; .. ,....,oi) _l~ 
t>-S"S 
t;;:.l.S ..... 

Jl15 
!~'6.5 
fd"S 
1~05 
ell$ 
1'\~5 v ~v 

~w{J . 
p .... ~ \.S. 0...1!. 

Q L ~f..A.SI re.l I ... ""l..t. ,.. ~4 ---J-~ 

I 
t J u 

Sample No./Fraction No.- This value is located on the Chain of Custody in the ER Sample Jd field . 

. .\nalysis -l:s~ \'alid rest medtods pro\ided below or if the result applies roan individual anal~1e within a test method. 
use the CAS number from the analytical data sheet. 

OV Qualifiers ·The cnuy will be taken from the list of \'alid qualifiers and associated comments. If other qualifiers 
not on the list are needed, conl3ct Tina Sanchez to coordinale adding them to the list. 

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

Test Methods· Anions_CE. EPA6010. EPA6020. EPA 7470'1, EPA8015B. EPA8081. EPAS260. EPA8260-M3. 
EPA8.:!70. HACH_ALK. HACH_ NO:!. H.KH_N03. \IEKC_HE. PCBRISC 

r.-~,·i~"~u 1>~: ~~ u<~tc: __ :::..3:...-...:./..!.'/_--''7~2L. _________ _ 
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MEMORANDUM 

DATE: March 11, 1999 

TO: File 

FROM: Matthew Kase 

SUBJECT: Inorganic Metals Data Review and Validation 
Site 228A, ARCOC No. 600799, Case No. 7225.2203 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

The samples were prepared and analyzed with accepted procedures and specified 
methods (Metals- EPA 6010n470n060). All compounds were successfully 
analyzed. No problems were identified with the data package that required data 
validation. 

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

Holding Times 

The samples were analyzed within the prescribed holding times for all methods. 

Calibration 

Initial and continuing calibration met QC acceptance criteria. 

Blanks 

No target analytes were detected in the method blanks. 

Matrix Soike/Matrix Spike Duplicate !MS/MSDl Analyses 

MS/MSD met QC acceptance criteria. 

Laboratory Control Sample/Laboratory Control Sample Duplicate !LCS/LCSD!Analyses 

LCS/LCSD results met QC acceptance criteria. 

ICP Interference Check Sample 



(21.8%1 and 3,3' dichlorobenzene (36.8%1 which were greater than the QC 
acceptance limit(20%). The RPDs are less than 40%. Sample results are non-detect 
and no data was qualified. 

VOC analysis: Initial calibration met acceptance criteria except the RSD of 
Bromomethane(29.5%J which was slightly above the QC acceptance criteria(20%). 
Sample results are non-detect and no data was qualified. No continuing calibration 
data was reported. 

HE analysis: Initial calibration and continuing calibration met acceptance criteria. 

Blanks 

SVOC, VOC & HE: No target analytes were detected in the method blanks. 

Matrix Spike/Matrix Spike Duplicate !MS/MSDl Analyses 

No MS/MSD was run on the ARCOC group for any method. The MS/MSD 
acceptability was reported from another ARCOC group in the batch and met QC 
criteria for each method. 

Laboratory Control Samples(LCS/LCSDJ Analysis 

SVOC analysis: LCS/LCSD met QC acceptance criteria except as noted above. 

VOC analysis: LCS/LCSD percent recoveries met QC criteria. 

HE analysis: LCS/LCSD %REC was above the QC acceptance criteria for twelve 
compounds. Sample results non-detect and have already been qualified •R• due to 
poor surrogate recovery and no further qualification was necessary. 

Surrogates 

SVOC analysis: The surrogate recoveries met QC acceptance criteria except for p
terphenyl-d14. The %REC (141.5%1 was slightly greater than the 18-137% QC 
acceptance criteria. Sample results are non-detect and no data was qualified. 

VOC analysis: The surrogate recovery met QC criteria. 

HE analysis: The surrogate %REC for 3,4 dinitrotoluene did not meet the QC 
acceptance criteria. Due to poor surrogate %REC for 1 ,2 dinitrobenzene the data has 
already been qualified unusable !HRn coded); no further qualification was necessary. 

Internal Standards 

SVOC & VOC analysis: The internal standards met QC acceptance criteria. 

HE analysis: Not applicable 



Field Duolicate Analyses 

SVOC, VOC & HE analysis: Field duplicate pairs met QC acceptance criteria. 

Other QC 

No trip blank (TBI, field blank (FBI or equipment blank (EBI was submitted on ARCOC. 

No other specific problems were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 
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Sample !'o .. !Fraction No.- This value is located on the Cllain ofCustod~· in the ER S:unple ld field. 

Analysis- L=se ,·alid test methods pro\ided belo\\· or if the result applies t<> an indi\'idual analyte within a test method. 
use the CAS number from the analytical dal3 sheet. 

DV Qualifiers- The en a:· will be taken from the list of \"l!lid qualifiers and associated comments. lf other qualifiers 
not on the list are needed, contact Tina Sanchez to coordinaie adding them to the list. 

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

DATE: March 11 , 1 999 

TO: File 

FROM: Matthew Kase 

SUBJECT: Organics Data Review and Validation 
Site 228A, ARCOC No. 600799, Case No. 7225.2203 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 
All samples were prepared and analyzed using accepted procedures and specified 
methods (EPA 8260-VOC, EPA 8270-SVOC and EPA 8330-HE). All compounds were 
successfully analyzed. Problems were identified with the data package that required 
data validation. 

1. SVOC analysis: The LCS percent recovery (%REC) for N-nitroso-di-n-propylamine 
was above the QC acceptance criteria. Samples results are non-detect and will be 
qualified "UJ. w 

2. HE analysis: The surrogate 1 ,2 Dinitrobenzene %REC was zero for all samples. 
Samples are non-detect and data will be qualified wRw unusable. 

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

Holding Times 

The samples were extracted and analyzed within the prescribed holding times for all 
methods. 

Calibration 

SVOC analysis: Initial calibration met QC acceptance criteria except the relative 
standard deviation IRSD) for hexachloropentadiene(20.4%). 2.4 dinitrophenol(24.6%l. 
4-nitroanilinel20.2%) and 4,6 dinitro 2-methylphenol(22.2%). The RSD for these 
compounds is slightly greater than the QC acceptance limit(20%). No data was 
qualified. Continuing calibration met QC acceptance criteria except the relative 
percent difference (RPD) for 4-nitrophenol(29.5%), 2.4 dinitrotoluene(20.9%), 4-
nitroaniline( 31 • 6%), indeno I 1 , 2, 3-cd)pyrene(23. 2%), bis(2-chloroisopropyl)ether 



}o Data Quality Evaluation Continuation 
Summarize the findings in the table below. List only sampleslrracllons lor which deficiencies have been noted. 

Sample/ 

Fraclion No Analysis Qualifiers Commenls 

,. 

Were deliciencies noted. @ m @ No 

Based on the review, this data package Is complete. ©~ ®No 

II no, provide: nonconformance report or correction request number and date correction request was sullrnilled ------
Reviewed by: _uj~ Date: 01/26/99 Closed by: -------------- Date: ------



L'VI\. 

Contract Verification Review (CVR) 

Project Lemler COLLINS 
--~~~---------------

Project Name SITE 228A VCM Case No. 7225.2203 

AR/COC No. _::.60:..1:...:1~9.::2 _______ _ Analyllcallab __::G.::E.::L _______________ _ SDG No. 9612310 

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

1.0 Analysis Request and Chain of Custody Record and Log-In Information 
Line Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

! I .1 All ilerns on COC complete - data entry clerk In ilia led and dated X 
1.2 Container type(s) correct lor analyses requested X 
1.3 Sample volume adequate for# and types of analyses requested X 
1.4 PreseNative correct lor analyses requested X 
1.5 custody records continuous and complete X 
~--

1.6 Lah sample nurnber(s) provided X 
1.7 Dale samples received X 
1.6 Condition upon recelptlnlormalion provided X 

-· 

2 0 Analytical Laboratory Report 
Line Complete? Resolved? 
No. I\ em 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, LCD) X 
2.4 Matrix spike/matrix spike duplicate data provided(if requested) X 
2.5 Detection Limits provided; POL and MDL( or IDL) X 
2.6 QC batch numbers provided X 
2.7 Dilution Factors provided X 
2.8 Data reported using correct sig. fig. (2 for org.; 3 for inorg.) X 
2.9 Rad analysis uncertainly provided (2 sigma error) X 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold limes met X 
2.13 Were contractual qualifiers provided X 
2.14 All requested resull data provided X 
.. 



CVR 

3.0 Data Quality Evaluation 
Item Yes No If no, Sample 10 No./Fraclion(s) and Analysis 

3 1 )Reportmg units appropriate for the matrix and meet contract specified or 
project-specific requirements? lnorganics and metals reported as ppm X 
(mglliler or mg/Kg) Units consistent between QC samples and sample 
data. 

3.2)0uanlilalion limit mellor all samples? lhorium-231, lead-212, thorium-232 not quantified due to low abundance 
X 

3. 3)Accuracy 
a) Laboratory control sample accuracy reported and mel for all samples? X 

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

c) II requested, matrix spike recovery data reported and met . 4-nilrophenol MS out of acceptance limits 

.. X 

3.4)Precision 

a) laboratOJy control sample precision reported and met lor all samples? X 

For rad analysis, sample duplicate precision reported and met. 

b) II requested, matrix spike duplicate RPD data reported and met. 4-nilrophenol out of acceptance limits 

X 

3 5) Blank data several radiological analytes out of acceptance limits 

a) Method or reagent blank data reported and mel for all samples? chromlun detected between DL and RL in method blank 
• 

ll) Sampling blank (e.g , field, trip, and equipment) data reported and met? 

NA 

3 6)Contraclual qualifiers provided:· J". estimated quantity; "B"-analyte found in 

method blank; ·u·- analyte undetected (results are below the MDL or Lc X 

(rad)); "H"-analysis done beyond the holding lime. 

3. 7)Narralive included, correct, and complete? 

. X 

. .. ---·--· .. ~= 



' l<lOo.COC coC>.07) ANALYSIS REQUEST AND CHAIN OF CUSTODY 
~ ._(..o\1\~ .1(.. 
J'~ sc.~· 

Internal Lab / c:1 
\~ Saleh No SARIINR No Prus F 1 tor 111s1Nctons for ••c:n ftekl ARICOC·I.__&_0_1_U_2'"-

Location TIG""' .. _N_A___ ~ I Reference LOV 'available 11t SMOl 

:::~':.:~~::.:~lmplt._.N...,A._No-. -. ---.,r--'A""oom"'""-::~~R"':s.--,.,..~,o:-or----1 }J ! ~IN ~~ Container P-· ll J! 
F...:ti~Jn SampilllOCIIlon DIGI 101 Coleded Tp Valu!M Vlllvt 

0<&3715 • 001 0 0 lA Oarmll lpec, 116 u 
043785-002 T JAOU-Z21A.OR·201.S I .ar-.1 tooo .s:oo ... l RCRA MIUII, HI!, IVOCa 

043TI5 -003 T JAOU-UIA.OR-2014 voc 
0<&3788-001 T JAOU·t21A.OR·201.W o.nm. lpec, 110 u 
043788-002 T JAOU.t21A.OR-2D t.DU RCRA Mllala, HE, IVOCa 

0<&3781 -003 T JAOU-221A.OR.tD1.0U VOC 

0.&3787 • 001 T JAOU-221A.OR·IIJ-$ 

043781-001 TJAOU.UIA.OR-20)-$ 

043781-002 T JAOU·221A..OR.t03-$ RCRAM.U .. 

Oarmlllpec 

,tMMA 18JYes ONo Ref. No. 811mple Tracking BUOuar Speclallnltructlone/QC Requlramentl 
iample Dlspolll 0Retum lo Client ®Disposal by lab o.ta Entered (ml'!tddlyy) l'l.lo8!qs EDD ~Y•• 0No 
---.....,-.,.,---....,...,-~._,=-~~~~=-~-=-~L.:E::nltr::.:lll:.:i W.:~: • ._..:UI~~~---.r---f R- dati pKkllgl I8JY11 0No 
!...!ru~r!!na!!r~o~un~d~Ttl~m~•#_' !2il:IN~orm~a~l~ []~IR~us~h~R~eQ~tu~ir~edhR:":"o~rt~D~a~le~==+~+;~I~QC~~In~lls~.~"~' JJ~~ C.ot. ~ '" ft.\e..\oCS. +I.'•S uc. Nlmf $ig9flull lnl 

,ample Clula Cetec:hla U • fl.rit:'l 1 • ICL MDMIIS13tii81-31M 
ream 
Membel't ·) 

I R--'IIJ /~ti./.'P/7L~.-. (.5~K:J''ftt i'S 18 
~ R ....... ...-~ ~ -~. LZ t:.i/!ib 

DII•I:J../""/<t~ ,,_ ISco 
0111• rz/'tM ,,_ 15/:C:) 
Dol• /'f /"'-/ 1 I Time /-, ~>':~ 

Dole Time 

0.• Time 

Dole ,_ 

•. RttonQuilhed 11J 
•.R--IIJ 
5. R...,..,..., 11J 
li.R_.....IIJ .............. .., .... __ .., 

PINH Nat U aUI,.It ,.IIOtf. 
011 
011 
Org 

Org 

Org . 

Ora 

Dolo 

Dol• 

Pol• 

Dol• 

Colo 

c... 

To Accompany S•mplea, 
Labofalory Copy (Whill) 

1• COpy To Accompany Samples, 
Return to SMO (Blue) 

2.,. Copy SMO Sulpllllt Copy 
(YeHow) 

3,. Cop)l Field Copy (Pink) 

.... ..... 
0 



I 

ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) -MOl-
Prajec:l flame· Site utA VCM 

_Location I rec:~~ Ar• NA ... ---- G Buildmg_NA_ Room NA Ji 
~~~-----4 ... tl Safllllll No • ER Sllllpll 10« 

• ,,., A' ___ , __ S••P't I .... ,.,., 

OUT10·001 t JAOU.ZZIA4R.nu 0 

ouno.ooz T JAOU-22111-0M-205-5 

043844·001 TJMJU-ZZIA4R-ZOC4 

OU04t-002 TJAOU·UIA.OR.at.S 

OUU4·003 T JAOU-221A4R-2M-I 

O.UN!-001 T .IAOU~2JA.OR-20T ..S 

O.UIU-002 T JAOU-Z2JA4R·I07.S 

om•. 001 T JAOU·Z21A.OR.ZDI.$ 

Nll47-001 T JAOU-l:rtiii.OR-201-6 

CWltU ·002 TJ ... OU.JDA.OR-2111-& 

O.Ut411· 001 T JAOU·Z21A.Oit-2 tl.& 

O.UMI-001 TJAOU·JZ ... ,.Oit-211.& 

O.UNI-002 TJAOU00:2 .... .0R.J11.& 

o.ut.tl-00) T JAQU.JZIA4A ..Z 11-S 

O.Ut50·CI01 T JAQU.ZZIA..CJII;.J11.0U 

643150-002 T JAOU·ZZIA.OR.Z11-liU 

OU850-003 T.IAOU·1JIA.oR.Z11.0U 

. 

. 

. 

. 

. 

I. 
~ 
a:: 

... "" .. 

John CoolantS C.. No.: TUU203 

Reference LOY Cavailab e at SMQt 

JJ_ _:"·.::_ P=· II: il J~ 
s IP .~ ... , 4C G lA 
1 

i:WC../ID!S 

~~~-

i~1IO~S 

·' •
1 bSO 

'"' .I If :J, 

.~ ··-~ 
·~ .. ..., 

LAB USE 

Original To A<:company Sample&, 
Lllborlllory Copy iWh"e) 

1-Copy To Aoc:ornpeny Semple-. r" Copy SMO Sv1pense Copy 
(Ye/ICW) Return to SMO (Slut! 

ARICOC-j 801192 

.... .._ 

HE,IVOC:t 

RCRA Mlllla 

RCAA ....._, HI,IVOCa 

voc 
o.m.lpK,IMU 

RCRA ........ HI!, IVOC:e 

WUI 

1M 

'"""' . .. ,.._ 



J 
VOLA riLE ORGANICS: 
-)W-846- Melhod 8260 

SITE/PROJECT: 2. 2 8,4 1/ C-r>7 ARCOC #: bQi./.2.2--,.___ __ 
LABORATORY· __ crL_L __ _ LABORATORY REPORT ff· _7:~ I ~3~10 __ _ 

"/4. . ·:r------~::~------~~-------riM~r-----~~~y-;r.~~~cnccvVT~Mtc~•h~odni--.----,,Lrc<s,---,----rT«'"~~~A~·~I',~~~~~/~~----,_---,r----, 
IS GC/MS Min Intercept Calih Calib I c·s I CSO M" MS Field Oup Fq Trip 

.. Rf Rf RSil I R r RPD Dlks - . . . RPD ' MSD RPD RrO Blks Blks 

Name CAH >.05 / <20%19.99 <20% / / , 
i ChlororP<Ihanc H-87-l 0 10 "' ./ V' ,/ ./ ~ -./ ./ 
I BromorPclhan< H-81·9 0 10 _J'_ t/ / 
I •In) I c~lorldr 75-01-4 0.10 ./ ./ o/ 

I Chloroethanc H-00-3 0.01 7 .; '"('_ 
i mclh)'ltne chloride (IO>blk) JS-09-2 0.01 ./ ,/ \ '11 -./ 
1 aulonc(IO•blk) 67-64-1 0.01 ../ t/ rc:to:.~ o/ 

I carbon disulfid< 7S•I S·O 0.10 ./ ./ I" 7. 2 _ ....-' 
i I 1,1-ditlllorO.thtne 75-35-4 · 0.20 . , 1 1 ,/ .. , li.' • ./ 
I 1,1-dlebloroct•••r 75-34-3 0.10 ,/ -./ , ) ·.::~.- :~~. ,,/ 
I ChlotofOrra 67·66-J 0.20 .,1' ./ . . '·' ;, ,) · V 
I l,l-dlelllbrodllont 107-06·2 O.IQ. ./ . .;, ';.. , ,/ 

2 l,l.l·trichloroclhanc 11-SS-6 0.10 o/ -,/ / 

1 urkl\ ttlnchlorldc S6·2l·S · 0.10' v_ / V 1 . \ !· v 
2 Oromodichloromethanc 7S-27-4 0.20 o/ o/ ./ 

2 1.1-dlthloropropoDI 78-ll·S Q.OI / . or,, , ,, ./ 
2 cls-l,l-dlchlotoproptne 10061-01-S 020 ./' " v 
2 Trlt~loroctbtat 79-01-6 · (1.30 ./ t/ ' ·~· · v 
2 Dibrorno<hlorom<lhan< 124-48·1 0.10 o/ v' o/ 
2 1.1,2-lrichlorotlhanc 79-00-S 0 10 .-!:_ ,/ ,/_ 
2 lknuae . 71-43-2 O.SO .-; ,/ "' 
2 ltans-1)-dlchloropiopcne 10061·02·6 0.10 J / V -¥ 

2 Bromoform 7~-23-2 0 10 -". o/ ,/ 

.1 4·rPtlhyl·2·penlanone 108-10-1 0.10 o/. ./ - o./ 

.l 2-hmnonc ~91-78-6 0.01 .'[_ 1/ l?i:T &;f, 2. ,/ 
J Tctrae•lorocllltnt 127-11-4 0.20 v 1/ " v' 
l 1.1.2.2-lclrochloroelhanc 79-H-$ OJO " -.7 ./ ,/ 
l toluene(IOxblk) IOB·AB-J 0 ~0 t/ -1' ~ ./ 

l Chlorohcauac 108-90-7 OJO o/_ v / o/ 
J Eth~·lbenune 100-11-4 0.10 ./_ ~ I . 0 .// 

1 •Jienes(lotal) IJl0-20·7 OJO o/ I (), ~ V, 
l,l-dlthloroclll)ltot(lotal) 540·S9-0 0.01 ./ -,; / t/ 

Commenls: 

ltEVIEWEO BY•/~~. J'::: 
~ . -;;:?"'-=-= .:::::------

___ OATE ___ J/l/T/ .. 

. . ~ {, : 

. 

~' . . 



RAUIOCif[MISTRY: 

SITE/PROJECT: _llli/l (/( m ARCQC II: ::-:'0~0~/~/~9-=-'2::.._.._---=-=------
LABORATORY: GEL LABORATORY REPORTII: 't9t 2 VO 
METHODS: !-ltV/. .$o0 J'~~c ,jp t:h:V/._ ________ _ 

f ./ 
"1'4 ,..,;,; 

QC Elrmenll Mel hod Rep Eq. 
Field Field Sample 

Anal)·le Dlks LCS MS nt_ Dlks 
Dup Bllts 

. 
ID Isotope IS/Trace Sample Isotope IS/Trace 

RER 
CRITERIA u 20o/o 25% <1.0 u <1.0 u . SO· lOS SO-lOS 
Ill . 
U-238 ,{)Jt/tiJ .;' ./ ./ ,/ u . •• / 
IJ-234 .00~1~ / ./ 

U-235/236 u / ,/ . 
fh-232 
I h·228 
Th-230 . 
ru-239/240 
Gross Alpha . 
Nonvolalile llela 
lta226 . 
lta228 . 
Gamma Spec / .;' ,/ ,/ . ,, . .-.r-
Ni-63 . 

. 

. 

Parameter Method Typical Tracer Typical Carrier Comments: 

I so-U Alpha §pee U-232 NA 

lso-Pu Alpha §pee Pu-242 NA 

lso-Th Alpha §pee Th-229 NA 

i Am-241 Alpha §pee Am-242 NA 

I Sr-90 Beta Y ingrowlh NA 

I Ni-63 B~1a NA Nih~ ICI' 

Ra-226 D~am inalion NA NA 

' Ra-226 Alpha §pee Ba-133 or Ra-225 NA I 
I Ra-228 tiarnma spec Ba-133 NA ··--·--

Gamma spec LCS contains: \m-:!41, Cs-137, and Co-60 

REV I' ")IW: ll \II . 



ll )vOLA Til.£ ORGANICS: page 2 
S W H46 • Method 8270 

SITE/PROJECT:-~ YC-n? __ ARCOC II: 60/ ;_(j-,--2..----=_.,~-
LABORA TORY: -C-__L~L=------ LA BORA TORY REPORT#: <i g / 6.51_"'0'-----

Calib Calib CCV Method IS liN A [AS N NAME ~lin RF lnlerc:C'pl LCS RF RSll!R' RPD lllks 

>OS <20"/o/ 0.99 <2o•:. 
l BN 91-58-7 2-Chloronaphlhalcne 0.80 ' V' J V' 

J UN 88-N-l 2-Nilroaniline 001 

J ON Ill-Il-l llimcthylphthalale 001 

J BN 208-96-8 A«naphlh) lcnc 090 

J IJN 606-20·2 2 .6·1 >inilfolotucn~ 010 
. 

} RN 99-09·2 J-Nilro1niline (I 01 

J BN 81-32-9 Acenaphlhcnc 0 90 '- '- ./ 
l A ~1-28-~ 2. ~ ·llinilrophcnol 001 ) 'l.ll l74 
l A 100·02-7 4-Nirrophcnol 0 01 l .:; 53-~ ./ 
J liN IH·M-9 Oibt:nzoful a'' 1180 J v 
) ON 121-14·2 2,4-llinhrololuenc 0.10 ' ./ 
J UN 84-66-2 Oicth) lphthalalc 0 01 

J UN 100~-12-l 4 -Chlorophen) 1-pht'll~ )tlhcr 1140 

J liN 86-73-7 fluurrne I) 90 

l UN 100-01-6 4-Niuoaniline: 1101 -'--

4 II 534-52-1 4.6-llinllro·l·llltlh) IJ1hcnul 001 ~-'\ 
~ liN 86-l0-6 N-Nitrosodiph<ll) laminc iII 110 I J ... 
4 ON 101-B-J 4-Bromophcn~·I·Jlhrn~ lerhcr 1110 2.'1.1. 
4 DN 118·74-1 llcxaehlorobenzcnc 0.10 _v 
4 A 17-86-5 Pentachlorophenol 0.05 ,/' 

4 ON 8~-01-8 Phcnanrhrene "70 

~ ON 120-12-7 Anlhrlceuc II 10 

~ ON 86-7H C•tbazolc IIIII 

4 RN 14-H-2 o;-1\Tbut~·lplnhtlh)h: 1tU\ 

4 ON 206H-O fluoranJhene tlhiJ 

5 BN IZ9-00-0 P)ICM tiMJ l 
; liN 8~·6R-7 8ul~ I benz~ lpluh.tlah: Hill 

~ BN 91-94·1 ],J'~Dichhlf<l~nl't\.lin..: ..... I 
s lll'l ~6-~5-3 Brnzo(l)ln,hr;":"·th: II !(II ' ' 
Commenls: 

LCSO 

./ 

v 

./ 

v 

/ 

HEVIEWEDfJY: --· -~~~- OATL 3'/G-/7 '/ 

VJ/., A I-t •0, 
LCS MS Field Eq Fltld ( ( V' 

MS MSll RPD RPD llup 
Dl~l Rlks /{if;> RPD 

-'- _/__ 
V' ,/ ./ ,/ ./ 

./ '-
'- U.l. 

./ r. ?'jJ 
,/ 1/ 

/ 
. , . 

; 

1.-

i!3 .. 
J 

./ ; 

--- - --· ,_ 
-v 

1-- -- r---
---

11 
I I 

v --t, ~-. 

' -· --



,f.MI-VOLATILE ORGANICS: page J 
::..w 846- Method 8270 

SITE/PROJECT: --':2...:'-'~::.JS;.LL_!./f_____.cfj~C-!.<":L.-'(YJ:..<....ARCOC II: {;0/ I Cf 2._ 
LABORATORY: CC"L, LABORAfORYREPORTII: 7i?fL.?IV 

Calib Calib CCV Method 
IS DNA CAS I NAME Min RF Intercept 

IU' RSU/ R1 RPD Blkl LCS LCSD 

>.03 <20'!.1 ~.99 <20¥ •. 

'; BN 218-01-9 Chn. sene 0.70 ./_ ./ ::7 
; BN 117-81-7 bisi2-Eth) lhe\) (Jphtholatc 001 l~.l 
6 BN 117-84-0 Di-n-oct) lphthalare 0.01 ./ 
6 ON 203·99·2 Ocnzu(b)Huoranthene 0.70 

6 BN 207-01·9 Benzo{t)Huorlnth•n• 0.70 

6 ON 30·32·1 Oenzo{a)p)'r<lle 0.70 

6 ON 193-39·5 lnd<no{ 1.2.3-cd)pyrene 0 so 

6 ON SJ.10·3 Dibcnz(a.h)anthracone 0.40 

6 ON 191-24-2 Benzo{s.h.i)prl}l<nr O.SO ·c.. ... _ ~ 

Surrogate Recovery Outliers 
Sample SMC I SMC2 SMCl SMC4 SM{' 5 SMl h SMC7 SMCI 

v-,_ 
SMC 1: Niuobtnwtc·d~ (ON) 
SMt 4 Phcnol·d~ (.-\I 
SMC 7 2·2-Chlorophcnol-d4 (AI 

Internal Standard Outliers 

/ ..... 
'~ 

SMC 2: 2-Fiuoroblphett)l IBN I 
SMC 5: l-flttorophcnol 1M 

--

S"l' 3 p-ltrphenyl-dl4 (ON) 
~~I<· 6 2.H-Tribmmophenol (A) 

SMC 1: 1.2-DithlorobtnlCI!t·d4 IHN I 

./ 

L--

Comments: 

Sample IS l•ar<• IS 1-RT ISl-aru IS HIT JS 3-an:;J I~ .1-11 I I'> 4-aru 154-RT IS S-Itu IS~·Rl 

--------
I' I 1 4-llichlun,I>..·IIJ<IIe·<11tBNI 
I\ 4 rhenalhlt<l<·<llll tilt' I 

I< LV l.D BY 

/_.., 
I 

IS 2. Naphlltalcnt·dR 1111'41 
IS~: Chl)senc·di1111NI 

-

·' • \«llaphlh<n<-diO I liN I 
I' •• l'<r)f<!l<·dl2 (IfNI 

-· 

116-area 

-

.-.;., ... ,. ·~ 
LCS MS Field 

£q. Field rev 
MS MSD Dup RPD RPD Dlks Dlks ~!IJ RPO . 

/ 
v ./ .J ./ ./ 

2..1.1 
./ 

L-
,..t... ·L- ._ 

. 

IS 6-RT 



Ilk .lXPLOSIVES: 
SW846 Method 8330 

SITE/PROJECT: 
LABORATORY: 

2 2 g;+ VCfrJARCOC #: _{{0/1 fJ ~ --:--:------
G,.r LABORATORYREI'ORT#: 9;8_12,3/D 

, I ct ,..,jq 

Curve CCV Method LCS MS 
Field 

F.q. Field NAME CAS II Intercept LCS LCSD MS MSD R' RPD Blks RPD RPD Dup 
Blks Blks RPD 

/ .99; 20% U, 
' 

20o/o 
' 

20% u u 
liM X 2691-41-0 v / ../ ,/ I I ./ 7 7 7 ,/ 

RDX 121-82-4 
1,3.5· T rinitrobenzene 99-H-4 
1.3-dinirrobenzene 99-64-0 
Nitrobenzene 98-!IS-3 ' I ..ir i.l 

I i·.' ,, , .. 
Tetryl 479-45-8 
2,4.6-trinitrotoluene 118-96-7 
2-amino-4,6-dinirrotolucnc 3H72-78-2 
4-amioo-2,6-dinitrotolucne 1946-51·0 
2.4-dinitrotolucnc 121-14-2 
2,6-dinitrotoluene 606-20-2 
2-nitrololuenc 88-72-2 
4-nitrotolucne 99-99-0 
3-nitwtoluene 99-08-1 -- -~ -'-- - - -"- ..... - 1-- - .L-

I'ETN 78-11-5 

Sample Sl\tC %REC SMCRT Sample SMC'Y.REC SMCRT Comments: 

(f)J<.. -- -----------Conlum<mon 
Sample CAS* RPO> lS% Sample CASl Rt'L> > u•• 

rl/a --
1\I:VII 1\ I ll 1\Y 



SF.J\11-VOLATILE ORGANICS: 
SW-846- Mclhod 8270 

SITE/PROJECT: 22'8/l- (/C(Y} ARCOC#: GO! tC12. 
LABORATORY: _ ..... GE=...J../ _____ LAAORATORY REPORT II: CZR 12.-~ I 0 

.-./(11 I L{ll 1/(CA "'1'1 ' t.j, ~ 
-r 

Calib Calib CCV Method LCS MS Field f.q. Fidd (( v IS liN.~ CASN NAME Min RF Intercept 
RF RSO/ R1 LCS LCSD MS MSD Dup RPD Blh RPD RPD Blks Blls tlt'..> RPD 

>.OS <20%10.99 ~20"/o, 

I A 108-95-2 Phenol 010 ./ ~ ..; / 7 / / 7 ,/ ,/ ,/ .I 
I ON IIHH bls(2-chlorocth)'llether 0 70 / 
I II 9~-57-8 2-chlorophenol 0 so ~ ./ o./ ./ 

I ON HI·7J.I l.l-Dichlorobenzene 060 ./, 

I ON 106-46-7 1,4-Pich!ombeliz.ene o.so J . ,/ ....... ./ . 

I ON 95·50·1 I ,2 ·Dichlorobenzene 0.40 

I A 95-48-1 2-Mcth)'lphcnol 0.70 - •'--
I liN 108-60-1 bis(2·chloroisoprop)·l)cther 0.01 

~-" 7:g,) 
I II 106-44-5 4-Methylphcnol 0.60 .../ .J 
I ON 621-64-7 N-Nitroso-di-n-propylamine 0 so v ~ v 
I ON 67-72-1 lleJi~hlorocthane 0.10 

. , 
< jl :··: 

. 
I •I I ,.~ :I' 'H .. ·; ,, 
' ' 

2 ON 98-9~-l Nitrobenzene 0.20 ' ~t ; "~ ·:· ' :1 ... ~:. r; ;," ,. 
t. .~ • ! .. . "': 

2 ON 71-59-1 lsophorone 0.40 

2 A BR-7H l-Nitrophcnol 0.10 

2 II 105-67-9 2,4-Din~eth)lphcnol 0.20 

1 ON 111-91-1 bis(2-chloroclhoxr)methane 0.)0 

l A 120-11-2 2,4-Dichlorophcnol 0.20 

2 llN ll0-12-1 1.2,4· Trichlorobtnzcne 020 ,/ ........ o/ 

2 ON '11-20-) Naphthalene 0.70 

~ UN IOb·H-8 4.Chloroaniline 001 

2 liN Ri-68-l llc .. chlorobutadicnc 0.01 

1 I ''1-50· 7 4.Chloro-l-meth) lphcnol 0.20 ,/ o/ ,/ 

2 Ill\ '11-'7-b 2-1\feth) I naphthalene 040 L.. -'-
; II~ c•.n-~ llcxachlorocyclopcntadi•n• 0.01 l.lJ (! J, ~ 
: \ ~K-IIh·1 2A.6-Trlchlorophcnol 0.20 I 

./ // 

·' I '"·"~-.t 2A. ;. T richlorophcnol 0.20 \ ,v .; .7 ' v .,/ 

(' rrnunrnts: 

Kl ___ DATE: __ ..Jic./t,f_ 



) 

DATA VALIDATION SUMMARY: 

';ITE/PROJECT: .z2-ll!2 CASE N:2.Z_~ 2 GOJ 
<\RCOCN:_(;?2fL:t2 . ---·---
1.1\IIORA TORY: ____ __GL£ ___ ---------_ 
LAIIORAIORY ltEI'OR f N ___ '1--fi_i ~31..f:.L ____ _____ _ 

ANALYSIS/ 
QCELEMENT 

I. IIOLDING TIMES/ 
PRESERVATION 

2. CALIBRATIONS 

J. METHOD BLANKS 

voc 

../ 

~ 1-{J" 

svoc PEST/ IIPLC 
PCB (HE) 

/ v' 

,/ 

(<US 

NOFSAMPlES: I? MATRIX: ...SO.'l.:-c-v..L/:__ _____ _ 
LA II SAMPLE IDs: T,JLtCM-Z~8d~Gfil:'-;i'--..:;i!~O~i_.5~:----
__ tdu:-.~Jh__r__J'"/fDJ.L-,U.AL_~- 2JU)u 

ICP/AES GFAA/ 
AA 

/ ~ 

./ 

II' 

CVAA 
(Hg) 

CN 

--~--

RAD OHlER 

I 

·----------~--~--~----r-~/~--/~+----+----+---+--/~--~ 
4. MSIMSI> v ../ ./ 

5 LABORATORY 
CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES 

8. INTERNAL STOS 

9. TCL COMPOUND 
IOENTIFICA liON 

10. ICP INTERFERENCI; 
CHECK SAMPLE 

II. ICP SERIAL 
DILUTION 

fl. CARRIER/CIIEM 
TRACER 
RECOVERIES 

13. OTIIER QC 

CIIECK MARK 1'1- ACCEPTABLE 
J -ESTIMATED 
U- NOT DETECTED 

' ' 

-I 

'~· ~ : ... ~ i:_' 

l ·I '• f. 

/ • i; 

6" . ' .. 

Sti.-\OEL> CELLS- NOT APPUCABLF. 
I 1- NO I. DETECTED. ESTIMATED 
R- t:Nl'SARLE 

- - ·---- - ()!l'f[: 

/ 

/ 

·. ~ 
I 

' ' l :· ; 

' . . ·'· 
:1 ·~ :; : f~ .. -,-

' : 



INORGANIC METALS: 

SITE/PROJECT: 2.28/J /1(/t} ARCOCII: bO!IC{,? 
LA BORA TORY: ---=-C'-"'C:,_,L~-..,-::--- LABOI~A TORY REPORT U: _y~fl-+1-""?.._<,_lwD..:._ __ 
METIIODS· Z"C:..~ C: s/rr/J 

~_f..{ "~/" ,fc. 
QC ElemenV ICV CCV ICO ceo Mclhod 

lCS lCSO 
LCSD 

MS MSD MSO REP ICS Stria I Fidd IJup l:q Field 
Analyl< Dlks RPD RPD RPD AD Dilulion RPD Dlks Dlks 

H29·90·S AI 
. 7440-39~ Pa ,/ ,/ ... ~ ,.,.. o/ v / ...... ./ ~ -~ ,/ ..... 

7HO-tl·7 De 
7440...0.9 (;_d / ./ ./ ./ ./ ,/ o/ ./ V' . ./ / . ,/ / ... 
7440-70-1 Ca / 
7440-47-l Cr ./ ./ / .. / uJJ 

., ./ /, ,;' './ ,/ ;/ -<". , ... . .. 
1U0·48-4Co 
1440-S0-8 Cu 
Hl9-19-6 Fe 
Hl9·9S·4 M& 
7419·96·5 Mn 
1440-02-0 Nl 
7440-09-7 K L . 

7440·11"" AK .... o./ ,.,. .,r / ./ ./ __ ,-: . ./. ./' !"' -./ ,.,... 
/ . :i " 

7440·21·5 Na 
7440-62·2 v 
7440-66-6 Zn 

74JH2·J•Fb 
, 

V' ./ ./ v ./ ..... .Y. .,.,. v ./ ~ ,I"" _o/ ..... ~~~ I 

171ll4t.l St / .I ./ -Z..(, v ./ ,/ .Y· X ·'-/_. ./ '·· .. v, . ,-•.('; . .; _,_, .· I'' . ' ''-""·'··: ,. 
744D·li-1Aa ./ ./ .... ./ ./ ./ _.,.,_,._. II' . . · r/ v , .. , ;V' / / 

.. 
tj v ,., .. -~ . ~ . 

7 440.36-0 Sb 
7440-28-0 Tl 

/ 

7439·97-6 ... ,/ ./ ,/_ "' 7 ,/ v .... v ,. 
"' II' 

CyanidcCN 

Comments: 

REV' DAII. 



MEMORANDUM 

Date: 03/02199 

To: File 

From: Marcia Hilchey 

Subject: Radiometric Data Review and Validation 
Site: 228A 
AR/COC: 601192 
Case: 7225.2203 
Laboratory: GEL 
SDG: 9812310 

See the auached Data Assessment Summary Forms for supporting documentation on the data m·iew and 
validation. 

Summan· 

All samples were prepared and analyzed with accepted procedures and specified methods (gamma spec. 
HASL 300, isotopic uranium EPI~ liB). All components were successfully analyzed. 

No problems were identified with the data package that result in the qualification of data. 

Holding Times 

The samples were anal)-zed within the prescribed holding times. 

Calibration 

Calibration met acceptance criteria for both methods. 

Tracer Recoverv 

Chemical tracer recovery met acceptance criteria for isotopic uranium analyses. 

Laboratorv Control Sample Aoalvses 

The LCS met acceptance criteria for both methods 

No target anal)1es were detected above the reporting limits in the method blank in either method. 

Matrix Spike Analvsis 

The matrix spike sample met acceptance criteria for both methods. 

Replicate 

The laboratory duplicate met the RPD QC acceptance criteria for both methods. RERs were not calculated 
due to lack of error information in the QC summary. 



OtherOC 

Field duplicate RERs met acceptance criteria for isotopic uranium analyses. Field duplicate RERs were 
calculated for only Am-241, Cs-137, and C~ in the gamma spec. analysis. These RERs met 
acceptance criteria 

No other specific issues were identified which affect data quality. 

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



Memorandum 

Date: 03/02/99 

To: File 

From: Marcia Hilehcy 

Subject: Organic Data Review and Validation 
Site: 228A 
AR./COC: 601192 
Case: 7225-2203 
Laboratocy: GEL 
SDG: 9812310 

Sec attached Data Assessment Sununary Fonns for supporting documentation on the data I'C\icw and 
validation. 

Summarv 

All samples were prepared and analyzed v;ith a=Jlted procedures and with specified methods (VOC EPA 
8260, SVOC EPA 8270, HE EPA 8330). All compounds were successfully analyzed. 

Qualifications were applied to VOC sample data due to high CCV RPD. 

Qualifications were applied to SVOC sample data due to high CCV R.PD and high ICV RSD. 

No qualifications were applied to HE sample data. 

Note: pages 1203 and 1204 were missing from the sample data section. These pages contained HE 
sample results, including surrogate information. According to the raw data. all sample results were r-.'D. 

Holding Tunes 

The samples '1\-eie analyzed '1\itlrin the prescribed holding times. 

Calibration 

Initial and continuing calibration met acceptance criteria for HE analyses. 

VOC: Sample results for acetone and carbon disulfide were qualified due to high RPD (98.4 and 67.2, 
respectively) for CCV analysis. 

SVOC: Sample results for bis(2-chloroisopropyllether and 4-nilrophenol were qualified due to higl1 
(86.9. 78.1; and 53.3, 79.3. respectively) RPD for CCV analyses. 

Sample results for 2.4-dinilropbenol were qualified for high ICV 134.4) RSD and high CCV (27.4. 22.2) 
RPD. 

No sample data were qualified due to blank contamination for any organic method. 



The method blank for VOC run on 219/99 contained 2-hexanone, elhylbenzcne, and total :\}'lcncs at low 
levels. but as all sample results were ND, no data were qualified. 

Surrogates 

All sunogate recoveries met acceptance criteria for all organic methods. 

Matrix Spike/Matrix Snike Duplicates (MS/MSD) 

According to the case narratives, MSIMSD sample analysis for VOC and HE met ac:ccptance criteria. 
The MS/MSD samples were from another SDG in both cases. 

In the SVOC analysis. the case narrative indicated that 4-nitrophenol failed acceptance criteria for the MS 
sample from another SDG. No data are qualified since the MS sample was from another SDG. 

Internal Standards 

Internal standard acceptance criteria were met for SVOC and VOC analyses. 

Laboratorv Control Sample/Laboratorv Control Sample Duplicate fLCSILCSD) 

LCSJLCSD samples met acceptance criteria for all organic methods. 

OtherQC 

Field duplicate RPDs met acceptance criteria for all organic methods. 

No other specific issues were identified which affect data quality. 

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



Memorandum 

Date: 03-02-99 

To: File 

From:· Marcia Hilchey 

Subject: Inorganic Data Rc\iew and Validation 
Site: 228A 
ARICOC: 601192 
Case: 7225.2203 
Laboratocy: GEL 
SDG: 9812310 

See attached Data Assessment Sununaty Forms for supponing documentation on the data miew and 
validation. 

Summar.· 

All samples were prepared and analyzed l1>ith accepted procedures and with specified methods(ICP 
EPA6010, CVAAEPA 7470). All components were successfully analyzed. 

Note: pages 1203 and 1204 ·were missing from the sample data section of the data package. Tllese pages 
contained metals results for sample TJA0-228A-GR-211-S. "This data has been requested from the 
laboratocy. Changes in this assessment may be warranted upon receipt and review of the missing 
information. 

No inorganic sample results were qualified. 

Holding Times 

The samples were analyzed within the prescribed holding times. 

Calibration 

lniual and continuing calibration met QC acceptance criteria for both the ICP and CV AA methods. 

Cluomiurn and selenium W(!re detected at low levels in blanks. No data were qualified as a result. 

The method blank run for the mercwy analysis (CV AA) detected no mercucy above reporting limits. 

Matrix Spike Analvsis 

The MSJMSD analyses were from anotl1er SDG for both metals methods. The narratives stated that all 
acceptance criteria were met. 

Laborato....- Controi/Labor.uo....- Control Duplicate Samples 

The LCS/LCSD samples met QC acceptance criteria for both methods. 



ICP Interference check sample OCS) Anah·sis 

The TCS met all QC acceptance criteria. 

Laboratorv Replicate Analvsis 

No sample results were identified as replicates. No data were qualified as a result 

OtherOC 

Field duplicate RPDs met acceptance criteria 

No other field QC samples were submitted with this data package. 

No other specific issues were identified which affect data quality. 

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



~AI\1l'L£ FliliDINCS SUMMA ltV 

Siu:: J ). U 
AR'COC: bol 19 ::J... Data Classific:nion: CJLs,M"c.::!> 

Sample· I I DV 
, 

Qualifiers Comn•~nts Fr.mion No. Analysis 

I . 

4 SEE A ~ 

10 ~c!IFD 
/);_ 8[ £' 

. 

Sample No.!fraction No.· This '-alue is located on the Chain of Custody in the ER Sample ld field. 

Analysis- Cse valid test methods provided below or if the result applies to an individual anal~1e within a test method. 
use the CAS number from the anal~1ical data sheet. 

DV Qualifien- The entry will be taken from the list of \-a lid qualifiers and associated comments. If other qualifiers 
not on the list are needed. conlllct Tina Sanchez to coordinate adding them to the list. 

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

Test Methods- Anions_CE. EPA6010. EPA6020. EPA 7470'1, EP.48015B. EPA8081. EPA8260. EPA8260-M3. 
EPA8270. HACH_ALK. HACH_ N02. H . .o.CH_N03. :'-IERC_HE. PCBRJSC 

f 
' 
' 

~ 
i 
l 

.. 



ORGANICS SAMPLE FINDINGS SUMMARY 

COC: 601192 ~ 
10 
cb 
0 
:!::-... 

s Gl .c. [-':" ' -..., 
Gl ' .,.... c- N 

' ~ 0 ..., 
.-. t:.. e 0 ... 0 

~ 
Ql c. :!::-"C 0 
lj: Ul 0 :; ·e c: !e. Ul 

£ Gl 
'C .c. 

Ql ti c. c: c: u e 0 0 ' g - € g ~ . .: 
P.l .!II c: 

!lample Number Cll ..1-> Cll 0 (/) .c 
T,!AOU-228A-GR-201-S R UJ R UJ 
T,IAOU-228A-GR-201-DU R UJ R UJ 
~~AOU-228A-GR-206-S R UJ R UJ 
T,IAOU-228A-GR-211-S R UJ R UJ 
T,IAOU-228A-GR-211-DU R UJ R UJ 

IUJ-, 

. 
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• 

, 

SF 2001-COC (10.87) 

Internal Lab ('>~-• ) d~;tt'\ ANALYSIS REQUEST AND CHAIN OF CUSTODY Page1 or· 
....._,. ... 15-171teew d·' 

ARJCOC-j Batch No. SARIWR No. 
1 

Press Fl for instrocbons for each de/d. 601191 
Depl No./Mall Slop: 6133/M$1147 ! Dale Simples Shipped: I .:2 17-1 r R liMO use ConlractNo.: Aj-2'19::)/l ~:· 
ProjocVTosk Manager: John Cool and~ ' · Canleri\IVayblll No.: + / S ';2- S 0 Case No.: 7225.22D!':· 7 ~ 
Project Name: Site 228A VCM 1\~ Lab Contact: Edle Kent SMO Authorizatlar( .II /..//• ' 

Record Center Code E0/1~A/t::A Lab Deallnatlon: ~ 
Bill to: Sandia ~lioflfl 'l_,.,afolfea 
Supplier Servt~. Dept 

Logbook Rei. No.: SMO Contaci/Phone: Doug Salm~~IIO P.O. Box 5800 MS 0154 
Service Order No.: CF0690 Send Re oort to SMO: ,5(1'%.1 ,J .5~ 

Location I TochArea NA 2'U= ci Reference LOV I available at SMO) 
i~ 

z 
Building NA Room NA • !~ Container 11~ 

LAII U! 
'"' Ill 

Sample No.· ER Semple 10 or m! a: Olle/Time e .. Preaer· E - u• I! 
F111c11on Sample Loc.tlon Detail w Collected 

~:I 
Type Volume val iva ~8:1 Parametar & Method Requeated .. ..., 

• 
043751-001 TJAOU-221A.OR·111.S 0 228A 1~. 'lcll1 s I.e 

Soo '"' 
4C 0 SA Oamma Spec 

043752-001 T JAOU-228A.QR-1U.S I ll.lC~Jooor II:J.qo I Oamma Spec 

043752-002 T JAOU-228A-GR·111.S ln~og 1.140 RCRA Metala 

043753.001 T JAOU-221A.OR·110.S tdoOPI.ft:l "'S Oemma Spec 

043754.001 T JAOU-221A.OR·111.S fU._S5 Oamma Spec, lao U 

043754.002 T JAOU-221A.OR-111.S ,..._../ I::I.S'i w RCRA Melala, HE, SVOCa 

043754.003 T JAOU-221A-GR·111.S ................. I ::I.<;<; It 01. VOC 

043755.001 T JAOU-228A.OR·111.0U 11\A"V'b I I~S<; soo .. t 00 Oamma Spec, lao U 

043755.002 T JAOU-221A-GR·111.0U ~'*'J l~S.5 Soo _, Ill RCRA Metata, HE, SVOC1 

043755.003 T JAOU-221A.OR·111.0U w .v ~~ l:>ss lit \V lj 01. 
,~,~ 

·" ' 1/ht voc 
RMMA [81Yes []No Ref. No. Sample Tracking suoUSE Speclallnatruc11ona/QC Requirement• Abnormal 

Sample Disposal 0Retum to Client i8ioisposal by lab Date Entered (mrnl~fYYI t2./ oa !IJ~ EDD I8JY11 0No Condition• on 
Entered by: U Raw data package 181Yea 0No Receipt I.AI usa 

Turnaround Time ~Normal flRush Reauired Reoort Date I QC lnhs. vn C.C:C. CDolel.l'\ f~U!Il'ioi!S il.IS Cci:... 
Name 

Sample Chrla Catechla 
Team 
Membera 
1. Re~nquiohed by (1{1,, ~ 
1. Received by /""'./~ ,...-?~ 

2. Relinquish!J-r ~ L ~~ ,~ 
2.Rocelv~ /' 

~ .;V 

3. Relinquiohed by 

3. Received by 

Original To Accompany Samples, 
Laboratory Copy (While) 

Srg_nature InK Company/OrganizltiOil/Phonl 
W-. ('Ab,.Jl• If_(. MDM/8131/881-31118 

Please/1st as separate raoort. 
Org. CD! '!II Dat•1a to't lli fi Ti<N_jloa,. 4. Relinquiohed by 

Org. ?-Sh'J(,)O'C)Oat• , ... ,,,~ Time II 0~ 4. Roceivtd by 

7~ ~"'?-;t Dll• 1 'J' ;.., j, 1 Time n~n 5. Relinquished by 

Org. Date I I Time 

Org. Oate Time 

Org. Oatt Time 

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

5. Received by 

8. Rellnquiohed by 

8. Received by 

2"' Copy SMO Suspense Copy 
(Yellow) 

Org. Dole 
Or g. Oat• 
Or g. Oato 

Org. Olio 

Org. Dll• 
Org. Oat• 

3~ Copy Field Copy (Pink) 



, 

• 
• 

• 

SF :ZOOI.C:OC (IO.P7) 

..._.. .. , ... .,. .. Mit 

Project Name: Site 228A VCM 

Location J TechAtta NA 

Building NA Room NA 
Sample No .• ER Semple tO or 

Fraction Sample LocatiOn Detail 

043758.001 T JAOU-221A.QR-112.S 

043757-001 T JAOU-221A.QR-1U.S 

043757 ·002 T JAOU-%21A.OR·113.S 

043758.001 T JAOU-221A.OR-11-4.S 

0437511- 001 T JAOU-228A.OR·1t5.S 

0437511· 002 T JAOU·221A.OR·1t5.S 

043760-001 T JAOU-221A.OR·1ti.S 

043760-002 TJAOU-l21A.QR-1ti.S 

043760 •003 T JAOU-221A-GR·115.S 

043761-001 TJAOU·ZZIA.OR·111.S 

043781.002 T JAOU-221A.OR·117 .S 

043782.001 TJAOU-221A.OR·111.S 

043763-001 T JAOU-221A.QR-111.S 

043783.002 T JAOU-221A.QR-11t.S 

043764.001 T JAOU-221A-GR-2DO.S 

0'\!»7E.I{" «:JOS T:S'Aru·~~- T~ 
~ '1. '!."'k'( • cO~ lnAru-~- £#.. 
O'i t,"X:,~ " OOl h· ":J Mu.. a. .a !'A - £<'> 
0 I( !> "X.II • 0 003. I T'JJ\ cu • <UR r'\ • E fl. 
C4~" CO'\ l~u -~I!A-t& 
04!1c04. 010 nMc..t -';l.afP.I:\-E_A 

0'1'!.1'-'i • Oil I"T":l~- ~-66 . 
. 
. 

Abnormal CondHiona on Receipt 

Recipient Initial• 
Original To Accompany Samples, 

Laboratory Copy (WhHe) 

ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) Plge 2 D ' 
Prwsa Ff tor lnSfruclions tor eacll fteld. 

Projeei!Task Manager: Jolin Copland Case No.: 7225.2203 

!fi d Reference LOV lavallable at SMm z 
!!•li .. .... ·-6 II) OatefTilll9 i'i a:: 

Collected mo w 

D 22IIA lat:S;!:r! I 
·~ II~& 1~10 

1.-.~ 'IA!o 
lt~cu~ 1!15 

It~ l~o 

II.~& l!.lo 
lt:lalCI& l~ 
I~ 1!3o 
li~J ll'Yl 

I Llo::1'8 1.'\40 
lr"\..oak. fl\40 
lt ........... 1\5(') 
lt ........... IJ'-0) 
ac:QCI.s, 'lttCXt 

/ .... 
I 1Lif:l3. 

It~~ t~IS 

:~c ,,~1-'5 

!l~t 
1
1415 

'l;;n:)Qjt lfi.:).O 

'lao~. II.Q..~ 
I~ 1~_5 

\It ,v "··" .... " 14015 

LAB USE 

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

!1! 
~~ 

II) 

s 

:~./ 

I h~~~~ 

,v 

Container ! ~ Preser- E 
Type VOlume ~ ~ vatlve 

lfJ <;oo ,.J 4C 0 

I s ..... ~ I I I 
Sa:>"' I \ \ 

\ 

\~ 

~ 01. 

s:u ... t 
l 

•v W' \ .. v 
b !,J( '10 .. , lkL~ (; 

_!:,_ ~)l_ljO .. \ IKHttc. 
AC!l a)(IL 4c. 
A~ '-U \l teL 
p ~(II!) .. , lh,)OY~ 

p \L J.I.No"'> t 
p IL.. t-1/llO"!o~ II 

•• 2 Copy SMO Suspense Copy 
(Yellow) 

I! 
II) 

SA 

I 

\ I/ 
, ·" 711. ,-.. 

[(\ 

n. 
&.. 
f:~ 

m 
'~-'FS 

ARICOC·I 601191 

VII \II 

~ .. ...... Parameter & Method Requellled • 
OammaSpec 

Gamma Spec 

RCRA Metala 

OanmaSpec 

OanmaSpec 

RCRAMetala 

Oanma Spec, lao U 

HE,SVOCa 

voc 
Oarm111 Spec 

RCRAMetale 

Oarmlll Spec 

Ocmm~Spec 

RCRAMetala 

OammaSpec 

voc. 
vee. 
<.oec. ~10\ 
H~ 
a.c. et. A "'e-io.\S 
oo_,.,ll'\0.. SE'e.L 
:r~ u.. 

. .. 3 Copy Fteld Copy (Ptnk) 



CVR.doc 

3.0 D Q II E at a ua ty valuation 
Item Yes No If no, Sample ID No./Fracllon(s) and Analysis 

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

3.2)Quantitatlon limit met for all samples? X 

i 
3. 3)Accuracy X 4-NITROPHENOL OUTSIDE RECOVERY LIMITS FOR SVOC LCSILCD 

I a) Laboratory control sample accuracy reported and met for all MERCURY RECOVERY ABOVE QC LIMITS FOR METALS LCSILCD 
samples? 

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

I 

' 
c) II requested, matrix spike recovery data reported and met . X 4-NITROPHENOL OUTSIDE RECOVERY LIMITS FOR SVOC MS/MSD 

BARIUM BELOW RECOVERY LIMITS FOR MSD 

3.4)Preclslon X 
1) Laboratory control sample precision reported and met for all 

samples? For rad analysis, sample duplicate precision reported and 

met. 

I b) II requested, matrix spike duplicate RPD data reported and met. X RPD FOR 4-NITROPHENOL OUTSIDE QC ACCEPTANCE LIMITS 

RPD FOR BARIUM OUTSIDE QC ACCEPTANCE LIMITS 

3.5)Biank data X Cr, Pb, Ag & Hg DETECTED IN METALS PREP 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 X METHYLENE CHLORIDE DETECTED IN VOA TRIP BLANK 

me\7 

3.6)Contractuat qualifiers pro11ided: 'J'. estimated quantity; 'B'-analy1e found X 

In method blank; ·u·- analy1e undetected (results are below the MDL or 

k (red)); 'H'-enalysls done beyond the holding time. 

3. 7 )Narrative included, correct, and complete? .x 



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

Sample/ 
Fraction No. Analysis Qualifiers Comments 

Were deficiencies noted. ~ © No 

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: \ ,;) , f' n ~ ,\ <\ Date: 1-26-99 Closed by:------------- Date:-----



) 

RADIOCIIEMISTI\Y: 

SITE/PROJECT: __ _,2.,_,z.."---"'CS:..._A_:_ __ ARCOC II: ------"-t'~{/~1_/ ___ _ 
LABORATORY: G H. LA BORA TORY REPORT#: __ 'l.l--.J<&~{~~o.2..,~.1_,t_v=---
METHODS: ---------------------------------

QC Element/ Method Rep Eq. Field Field Sample 
LCS MS Dup -Analyte Blks RER Blks RER Blks ID 

CRITERIA u 20% 2S% <1.0 u <1.0 u -
HJ -
U-238 
U-234 
U-23SnJ6 -
Th-232 
Th-228 ___./ 
Th-230 - y /?' 
ru-239/240 ._c I-- ./"" 
Gross Alpha I v. 
Nonvolatile Beta v ,, • j\ .,._. 

Ra226 _,. - li' 
Ra228 _...... u -
Ni-63 ---- -
Gamma Spec- Am24l ....--~ -
Gamma Spec- Csl37 . / .. 
Gamma Spec- Co60 - -

- . -
/.· 

Plirameter Method T:z:l!iC!!l Tracer T~~ical Carrier 

I so-U Alpha spec U-232 NA 
lso-Pu Alpha spec Pu-242 NA 
lso-Th Alpha spec Th-229 NA 
Am-241 Alpha spec Am-242 NA 
Sr-90 Beta Y ingrowth NA 
Ni-63 Beta NA Ni by ICP 
Ra-226 Deamination NA NA 
Ra-226 Alpha spec Ba-133 or Ra-225 NA 
Ra-228 Gamma spec Ba-133 NA 

Gamma spec LCS contains: Am-241, Cs-137, and Co-60 

Isotope ISffrace 

50-lOS 

7 
___./ 

___./ 

~ v 

Comments: 

REVIEWED BY: ---=2_::..' _f:....:~~-~--i,_~-------- DATE: _~_-_8_-_?_~---

Sample 
~ ---ISffrace 

10 
~ _...... SO-lOS 

~ 



CVR.doc 

Contract Verification Review (CVR) 

Project Leader _C.:o..O=LL::.:.IN:...:.S.:::........ ______ _ Project Name SITE 228A VCM Case No. 7225.2203 

ARICOC No. 601191 
--~~---------------

Analytical Lab --=-G--'E""'L ______________________ _ SOG No. 9812300 

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

10 A . I R natys s t d Ch I f C t d R eques an a no us 0 IY ecor d dl I If an og- n norma tl on 
Line Com Jete? Resolved? 
No. Item Yes No If noL explain Yes No 
1.1 All Items on coc complete • data entry clerk Initialed and dated X 
1.2 Container type(s) correct for analyses requested X 
1.3 Sample volume adequate for# and types of analyses requested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided X 
1.7 Date samples received X 
1.8 Condition upon recelpJinformatlon provided X 

2.0 Analytical Laboratory Report 
Line Com Jete? Resolved? 
No. Item Yes No If no explain Yes No 

2.1 Data reviewed signature X 
2.2 Method reference number(s) complete and correct X 
2.3 QC analvsls and accemance limits provided (MB LCS LCD) X 
2.4 Matrix spJke/matrix spike duj>llcate data provlded(if requested) X 
2.5 Detection Limits provided; POL and MDL{ or iDL). X 
2.6 QC batch numbers provided X 
2.7 Dilution Factors provided X 
2.8 Data reported using correct sig, fig. (2 for ora.· 3 for inorg.) X 
2.9 Rad analysis uncertainty j)fovided (2 sigma error) X 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold limes met X 
2.13 Were contractual qualifiers provided X 
2.14 All r~quested result data provided X 



INORGANIC MF.T ALS: 

SITE/PROJECT; l 2. 'S A LABORATORY;-~C:.~f,.,l..~~---ARCOCII: (:,Oil 'II 
METHODS: ci'A 11~>1" A LABORATORYREPORTII: 9t)/,i.!"J<:.u - Er ,it 7'111 ---'--~"'-"-...:.....::.---

1429-90·5 AI / ' / Blks LCS LCSO IU'O MS MSO t;:;g ~~ ICS ~Cii~l Field Oup Eq field 

;1440,39,3 Bar,•J·,! ~.",;'; . •:t-si I .;,.~.~ ~ •• ;.. ~ll::: I I , / 7 AD Doluuon RPO Blks Blks 

QC Elcmenll Analyte ICV CCV ICB CCD Mcthod LCSD ... '1/J 

7439-89-6 Fe 
74l9-9S-4 Mg 
7439-96-S Mn 
7440-02-0 Ni 
7440-09-7 K I / , -; . . I j' / I 

7440-62-2 v C) 'J 
.J . 

7440·66-6 Zn 

,_· "j.:' iZ~•{l'. ,:,ji,K-·· ,; IRf.n-~ wr._· ~I'·'':!(F •·:y{. · . / / / ' / 
7711~9-1 s •. : / '- : '~"' ·••-/1 '':'V' •· , .. "···· .• ,,_ • .-; .ifi, -<i~· ~~ ~ "iil<1t~ i?J'.::;.. · · -

7440-JS-l At · . 7 
7440-36-0 Sb 
7440-28-0 Tl 

7 / I I 

~~~~:~:s; ((ug g) x (sample mass (&II sample vol. (mill x ( IOOOml/llllel)) I Dilution facto• • ug /I 



RADIOCIIEMISTRY: 

SITE/PROJECT: _ _.l.=-=Z.-"-b_A ____ ARCOC II: ~---u~'-'_11_1 
__ =--rc:-:-::.---

LABORATORY: (.,;e 1c LABORATORY REPORT II: ___ .!.T..:.II..:...r_z...:.1..:.~...:.~--
METHODS: <'PA (Jo 10 , f. fl\ '1'/ 11 

/ 
QC Elemenl/ Method Lest D'MS Rep Eq. field Field Sample Sample 

Analyte Blks RER Blks 
Dup 

Blks 
. 

ID Isotope IS!frace 
10 

Isotope ISffrace 
~ RER 

CRITERIA u 20% J 2Wo < 1.0 u < 1.0 u . SO·IQS SO-lOS 
Ill ,, . Ul-1-z.. ./ 

U-238 ./ /I 

U-234 ./ ,r 

U-2351236 / I' . 
Th-232 
Th·228 
Th-230 -
Pu-239/240 
Gross Alpha -
Nonvolatile ()eta 
Ra226 . 
Ra228 . 
Ni-63 I -
Gamma Spec- Am241 , J. -
Gamma Spec- CsiJ7 / 

Gamma Spec- Co60 ,r 

-
-

Parameter ~ Typical Tracer T~pical ~arrier Comments: 

lso-U Alpha spec U-232 NA 
lso-Pu Alpha spec Pu-242 NA 
lso-Th Alpha spec Th-229 NA 
Am-241 Alpha spec Am-242 NA 
Sr-90 Beta Y ingrowth NA 
Ni-63 Beta NA Ni by ICP 
Ra-226 Deamination NA NA 
Ra-226 Alpha spec Ba· I 33 or Ra-225 NA 
Ra-228 Gamma spec Ba-133 NA 

Gamma spec LCS contains: Am-24 I, Cs-137, and Co-60 

REVI. 
£. 'T .-f) w...)..i...._..-BY: _____________________________ ___ •ATE: __ __::'3-_-_. -~---'_7_ 



SEMI-VOLATILE OUGANICS: page J 
SW 846 - Method 8270 

l..l-f>~ 
SITE/PROJECT:---,...-.,--,------ ARCOC #: 
LABORATORY: G 0 L LABORATORY REPORT II: _ _,'jlc._:_£!.:./--.:Z_J:__c'<>~--

Calib Calib CCV Mel hod IS DNA CAS I NAME Min RF lnlcrcc:p1 LCS LCSO 
Rl' RSD/ R1 RPD Dlks 

5 ON 218-01·9 Chryscnc 0.70 

s ON 117-81-7 bis(2·Ethylhcxyl)phthalatc 0.01 

6 ON 117-84-0 Di-n-octylphthalalc 0.01 

6 ON 205-99-2 Bcnzo(b)Ouoramhcne 0.70 

6 BN 207-08-9 Benzo(k)Ouoranthene 0.70 

6 ON 50·32·8 Ocnzo(a)pyrcnc 0.70 

6 BN 193-39-S Jndeno( I ,2,3-cd)pyrcnc O.SO 

6 ON SJ. 70-3 Dibcnz(a,h)anlhraccnc 0.40 

6 ON 191-24-2 Bcnzo(g.h,i)pcrylcnc 0.50 

Surrogate Recovery Outliers 
Sample SMC I SMC2 SMC3 SMC4 SMC S 

r 
tvv'-f --------

.~·· ------ I. t/le-/ - -- vv , 

SMC I: Nitrobcnunc·dS (ON) 
SMC 4: Phcnol-dS (A) 

SMC 2: 2-Fluorobiphenyl (ON) 
SMC 5: 2-Fiuorophcnol (A) 

>.05 <20%/0.99 <20% 

_,_ .... ~'- ... .L, 

SMC6 SMC7 SMC8 Commenls: --- ~ ------

SMC 3: p·Terphcnyl-dl4 (ON) 
SMC 6: 2,4,6-Tribromophcnol (A) 

SMC 7: 2·2-Chlorophcnol·d4 (A) SMC 8: 1,2-Dichlorobcnzenc·d4 (BN) 

lnlemal Standard Oulliers 
Sample IS 1-arca IS 1-RT 

IS I: I ,4-Dichlorobcnzcnc·d4 (BN) 
IS 4: Phenathrene·diO (ON) 

IS 2-area IS2-RT IS l·otn 

I 

(/ f'.l"'r 

~- w 

IS 2: Naphthalene-dB (ON) 
IS 5: Chryscne-dll (ON) 

IS 3-RT IS 4-area IS 4-RT IS 5-area 

,_.. 

IS 3: Accnaphlhcn~-d I 0 (BN) 
IS 6: Pcrylcnc-dll (ON) 

IS 5-RT Is 6-arca 

lCS 
MS RPO 

~[. 

REVIEWED BY: --~~-..J..I_rel __ Ut __ •""-_k_....-__________ DATE: _3_-_t_-_7 _? __ 

MS 
field 

Eq. Field MSD Oup RI'O 
RPD 

Dlks Dlks 

~ --



JIIGII EXI'LOSIVES: 
SW846 Method 8330 

SITE/PROJECT: 7. J. ~ A ARCOC II: C vii <tt 
------~~--------LABORATORY: 6i:t. LABORATORYREI'ORTII: 5'1fZ3•>< 

Curve CCV Method LCS MS 
Field 

Eq. Field 
NAME CAS II Intercept R' RPD Blks 

LCS LCSD 
RPD 

MS MSD 
RPD 

Dup 
Blks Blks 

RPD 
/ .9~ 20% u. . 20% / 20% u u 

IIMX 2691-41-0 J / ./ ,/ 7 7 7 -7 
'· 

RDX 121-82-4 
1,3,5-Trlnitrobenzene 99-lS-4 
1,3-dinitrobenzene 99-64-0 
Nilio~nzcrie · ... : : . ' ~"'.~ . ..;. ; ::~. . 98·9~-) ~ ~ t<1 •' !>.'; t: '.!lj 1 .•;;t :::•; .,; .. 

. ~~·.;. 
... ;: ~~~.:~ t•1 1¥l ~H\ ~~·~~j> /Jt ··,-r~ -~- _, ''\"·· ;:·:_. ·~::)./\.' .;:~~ ~\: ~--.~ ~~ .' -,~~ : ::.\ -~-:~ ~··~-~;·:~~~-~ 1 ~.ij;ot.v ~~t~t,i} ,._.,... A-;. ··--·. ~ n•· 

T~l 479-45-8 
2,4,6-trinitrotoluene 118-96-7 
2-amino-4,6-dinitrotoluene 35572-78-2 
4-amino-2,6-dinitrololucne 1946-51-0 
2,4-dinitrotoluene 121-14-2 
2,6-dinitrotoluene 606-20-2 
2-nitrotoluene 88-72-2 

4-nitrotolucnc 99-99-0 
3-nilrotolueue 99-08-1 
PETN 78-11-S - ~- "' ~-

.... _L.. - _._ 1,... -'- ·-

.. 
Sample SMC%REC SMCRT Sample §MCY.REG- SMC"RT Comments: 

.t-4-- ~~-

............. -Conlinnation ---Sample CASN RPD > 2S'Y, Sample CI\U --- IU'U> 25% 

~-v--...-r 
·,.-:, ,,l..&r , ... 

mgll;g • uglg. l(ug!g) x (sample mass (g) I sample vol. (mill x (IOOOml I liner)) I D•lu11on Factor • ug II 

REVH I BY: ~ j...Q J'U,..., L_.; 
-----=~~--~-----------------

"lATE: "3 .~ t · 7 'i 



) 

SEMI-VOLATILE OH<;ANICS: 
SW-846 • Method 8270 

SITE/PROJECT: J..'~ <a A ARCOC II: 6 6!1 'i I 
LA BORA TORY:-----::&.-'£-:;-;t__:__ ___ LA BORA TORY REPORT II; 'f B / ~ 1.r, 

I IS DNA CAS' 

t [I A 108-9S-2 [Phenol 

I I BN II 1-44-4 "'· 

[I A 95-57-8 ''-

II BN S41-73-1 I•· 
;, l1l ~!'1~: 1116-4~-7., 

[1 BN 95·50-1 [1, 
I• A 95-48-7 

il BN lbis(l 

I A 106-44-S 

BN 621-64-7 

1,0',< l:c;BN [6P2'1 

l:ii i.!}N:l :98-
2 BN [78-59-1 

2 A I88-7S·S 

. '''" 

2 A [IOS-67-9 •-n 
2 BN 1111-91-1 ._;.n. 

2 A ,120-83-2 

., .. 

2 BN 120·82·1 ,,2,4-," 

2 BN '91-20-3 

[2 BN •106-47-8 

[2 BN 87-68-i 

;. 2 A 59-50-7 

2 BN 91-S7-6 

l BN 77-4H 

l A 8&-06·2 2,4,6-" 

l A 95-9S-4 2,4,5-lo 

'nmmPnts: 

NAME Min Rl' Intercept C~b Calib 
RSD/ R' 

CCV 
RPD 

0.80 

0.70 

0 80 

...... 060 

fj: 

;: ;!~ '·;. ~;·. · ,O.SQ, i ·' i• 
0.40 

lo 70 

1001 

:o 60 

• .,, "'" o.so 
' .. _ I 0.30 ' ' . ./' 

·I.'Vd n ?~r.t'itl'l 

0.40 

0.10 

'P'"'" 0.20 

0.30 

0.20 

0.20 

0.70 

0.01 

0,01 

0.20 

10.40 

10.01 

,0.20 

[o 20 

1 [>.05 i<2Wol 0.991<20"/ 
./ ,. J 

.Ji •. •.I 

Method 
Blks 

I 

\ 

LCSD LCS MS LCS MS MSD RPD RI'U 

. / / .. ;J' . -_ / ;.· 

I I I I 
-I 7 -,.. v " ,. 

REVIEWED BY: ---={_=-· -'V_-::.c-,..Q:_::__t_Yl_~~"_L___,--=::.---------DA TE: --~~-·-=e~. ~..:_'i_:.~--

Field 
Eq. Field 

RP9 Dlks/ Blks 
, J 



.... 

X 

f.. 

... 

SEMI-VOLATILE OltGANICS: page 2 
SW 846 ·Method 8270 

SITE/PROJECT: ___ J../1.-::-9_4 ___ ARCOC #: If "I I 'i I 
LABORATORY: Get.- LABORATORY REPORT#: 7 0/ZJo(l 

IS DNA CASN NAME Min RF 

1 BN 91-SB-7 2-Chloronaphthalcnc 0.80 

1 ON 88-74-4 2-Nitroanilinc 0.01 

] ON IJHI-J Oimcthylphthalatc 0.01 

3 ON 208-96-8 Accnaphlhylene 0.90 

) ON 606-20-2 2,6·0inilrololucnc 0.20 

3 ON 99..09-2 3-Nitroanlllnc 0.01 

3 ON 83-32-9 Accnaphlhcnc 0.90 

) A S 1·28-S 2,4-Dinitrophcnol 0.01 

3 A 100-02-7 4-Nitrophenol 0.01 

3 ON 112·64-9 Dibenzofuran 0.80 

~.~ '~BN.~ 
3 ON 84-66-2 Oicthylphlhalate O.ol 

3 ON 7005-72-3 4-Chlorophcnyl-phcnylcthcr 0.40 

3 ON 86·13·7 Fluorene 0.90 

1 ON 100-01-6 4-Nitroanilinc O.ot 

4 A 534-52-1 4,6-Dinitro-2-mcthylphenol 0.01 

4 BN 86·30-6 N·Nilrosodiphcnylaminc (I) 001 

4 ON 101-SS-J 4-0romophenyl-phenylcther 0.10 

Intercept 
I 

Calih Calib CCV 
RF RSO/R1 RPO 

>.or <2001./ o.99 <20%, 

1-/o.-i'l~ 

).J,. t•l 

Method 
Dlk$/ 

lCS lCSD lCS MS MSO 
RPD 

MS 
RPO 

. 

' I I 

I I / / 

I I. I' 

ve~ / , 
I / -' 

I I I I 

I I I j I 
I I I I f ·/ 

/ 

- 4:f; ~;!';A41 8?:~6.;51eJ~ Pent~li;trop~enp!::,>·~\;:.WWl< ~·~~fliitr.: :J!,i; M!i' ' l'l~ ~~!~~"i-ll~i r~~~~~ ~·~· ~(;!M ·~ri,{r~, .. ,!.', 
4 BN 8S-0 1-1 l'henanthrcnc 0.70 1;) o 'i 1 0 

4 UN 120·12·7 Anthracene 0.70 J,(l.) I, 

4 UN 86-74·8 Carbazole o.ot ·a v· J ~ 
4 ON 84·74-2 Di-n-butylphthalate o.or 
4 UN 206-44-0 Fluoranthcnc 0.60 I I I I I 

"' s UN 129·00..0 Pyrone 0.60 / , / / / / 

5 UN &S-6&-7 Butylbenzylphlhalatc O.ot 

Field 
Dup 
RPD 

Eq. 
Blks 

, 

Field 
Blks 

,; ... . ~~· 

s BN 91·94-1 J,J'-Dichlorobcnzldine 

s BN S6-S5-l Oenzo(a)anthr~~:enc 

0.01 
~~~~~4=~~~~-----t~--+-4--1-+-+----~4--++-~~~--+--+--+--1---1rr~l~-+---r--+---tl---o.ao 'l ~ It ~ 

Comments: 

REV I 11 BY: _£_-...:,_/_;Q __ 1v.._._"'_W~----- I) ATE: __ 1,._--=.6_-...:.~....!.~--



VOLATILE ORGANICS: 
SW-846- Method 8260 

SITE/PROJECT: l 2. t. A ARCOC II: c, c/(" I 
LABORATORY: __ 6~fc..:.L _____ LABORATORY REPORT II: 96/z. :J o o ______ :._:::_.:...::::_~...:._:::__ 

l1s 

I 

fl 
11 
! ~ 

leis
~ 

11 ISiy1cne 
I!_ 
I:; 

GC/MS 

Name 

I) 

!0.30 
(0.40 

lCSD . :;~ MS MSD ·~~ !Fie~gup i :~~~ ~:~ 
I v ./ 

!_¥.',~·~-~~_.:;:I lie~',;; · ,~,; f\·." ,F; 1·~·:~~.~ :·.. .'f, . 
• L.. I ~~-' .A-

'·f'l~ 

~-



VOLA TILE ORGANICS: page 2 
SW-846- Method 8260 

SITE/PROJECT: -----,.-'J.-~1.~"-· "'"~~- ARCOC #: " 
0 
If ? I 

LABORATORY: G~~ LABORAT~O~R-Y~R-E-_P_O_R_T_#_:--~~~nB~/'2~,-#~0--

Surrogate Recovery and Internal Standard Outliers 
Sample SMCI 

---
~ 

~ 

SMC I: 4-Bromofluorobenzene 
SMC 2: 1,2-Dichloroethane-d4 
SMC 3: Toluene-d8 

Comments: 

SMC2 SMCJ IS 1-area IS 1-RT 

f-"'" 

~ 
~ 

~ 

--1-

IS I: Bromochloromethane 
IS 2: 1,4-Difluorobenzene 
IS 3: Chlorobenzene-dS 

tV 

r. 

IS 2-area IS 2-RT IS 3- area IS 3-RT 

~ 
~ 

.v --I-" 

L f-"' 
~ . 

I li'"' 

'f 

---~/ 

I--' 

REV!._ BY: ___ (=--.._1 =:.Q'-""-~t_o_-t-'I'-'-M~!._..;=------ •F- tr' t. 
1ATE: ____ 7 __ --~'-------

..-----
/ 

L _..,--/ 



Duplicate 

The duplicate error ratio (DEAl met acceptance criteria ( < 1.0). 

Other QC 

No data were qualified. Data is acceptable. QC measures appear to be acceptable. 

No other specific issues were identified which affect data quality. 

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



DATA VALIDATION SUMMAUY: j 
til~ s .,j 

N Of SAMI'LES: '1 MATRIX: w~ !Jlv 
LAB SAMI'LE 10-s: __ __._c_.,.__ 1'\ 12 C OC-

SITEII'ROJECT: t. L It 4 
ARCOC N: C:~c: c... 
LABORATORY: 6i?t. 
LABORATORY REPORT N: -------------

I. HOLDING TIMES/ 
PRESERVATION 

2. CALIBRATIONS 

3. METHOD BLANKS 

4. MS/MSD 

S. LABORATORY 
CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES 

13. 

J - ESTIMATED 
U - NOT DETECTED 

voc 

I 
,; 

/ 

JT 

/ 

/ 

-.J / 
·.s 

I 

UJ - NOT DETECTED, ESTIMATED 
R-UNUSABLE 

REV IE .,Y: __ f___:t_;i?~__;_J'I,_'\_CY'-_k> ______ Dt. 

OTHER 



Trace concentrations of barium, chromium and lead were detected in the equipment 
blank. No data were qualified because concentrations in field samples are > SX the 
blank. concentrations. 

ICP Interference Check Samole !ICSl Analysis 

The ICS met QC acceptance limits. 

Laboratory Control Sample/Laboratory Control Sample Duplicate ILCS/LCSDl Analyses 

The LCS/LCSD met acceptance criteria for all analytes except mercury. Mercury failed 
the LCS high. No data were qualified. 

Matrix Spike/Matrix Spike Duplicate fMS/MSDl Analyses 

The MS/MSD met acceptance criteria for all analytes except for those mentioned 
above. 

Other QC 

No other specific issues were identified which affect data quality. 

Data is acceptable. QC measures appear to be adequate. 

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



· MEMORANDUM 

DATE: March 8, 1999 

TO: File 

FROM: TodMonks ~ 
SUBJECT: Radiometric Data Review and Validation 

228A, ARCOC No. 601191, Case No. 7225.2203 

See the attached Data Assessment Summary Forms for supporting doCllmentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods (gross alpha/beta- EPA900.0 and EPJ-A-0118}. All compounds were 
successfully analyzed. No problems were identified with the data package that result 
in the qualification of data. Data is acceptable and QC measures appear to be 
adequate. 

The following sections discuss the data review and validation. 

Holding Times 

The samples were analyzed within the prescribed holding times. 

Calibration 

Calibration met acceptance criteria for the methods. 

Laboratory Control Samplellaboratory Control Sample Duplicate !LCS/LCSDI Analyses 

The LCS!LCSD met acceptance criteria for the methods. 

Blanks 

No target analytes were detected above the reporting limits in the method blank. 

Matrix Spike/Matrix Spike Duplicate !MS/MSDI Analyses 

The MS/MSD met acceptance criteria for the methods. 



Matrix Spike/Matrix Spike Duplicate !MS/MSDI Analyses 

The MS/MSD met acceptance criteria. 

Laboratory Control Sample/Laboratory Control Sample Duplicate !LCS/LCSDI Analyses 

The LCS/LCSDs for the site samples met acceptance criteria except for 4-
nitrophenol which failed the LCS high. No data were qualified. 

Other QC 

No other specific issues were identified which affect data quality. 

Data is acceptable. QC measures appear to be adequate. 

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



MEMORANDUM 

DATE: March 8, 1999 

TO: File 

FROM: Tod Monks 'i'-' 

SUBJECT: Inorganic Data Review and Validation 
228A, ARCOC No. 601191, Case No. 7225.2203 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

The samples were prepared and analyzed with accepted procedures and specified 
methods (Metals- EPA60108 and EPA7471). All compounds were successfully 
analyzed. There are no problems which were identified within the data package that 
result in the qualification of data. 

1 . Silver and mercury were detected in QC blanks. The sample concentrations were 
less than 5 X the blank concentration. Results were qualified • J" for the 
affected samples. 

2. All data met acceptance criteria for relative percent difference except for barium 
which failed the MSD high. All associated positive sample results are qualified 
J. 

No other data were qualified. Data is acceptable. QC measures appear to be 
adequate. The following sections discuss the data review and validation. 

Holding Times 

The sample was analyzed within the prescribed holding times. 

Calibration 

Initial and continuing calibration met acceptance criteria for all methods. 

Blanks 

Chromium and lead were present in the method blank. No data were qualified as the 
concentrations in field samples were > 5X the blank concentration. 



~·~:--~------------------------
~R'COC Ibla CbssifiCIIion· . : 

S:unple' I DV 
Fr.acrion No. Analysis Qualifiers Comments 

. tJo IDA--17+ ct'v ._ I, .f, ~ Y. 

0 ... J-. .I.s 4-c~-k. ',-{ 

I 
~ 

QC 1'11\jc:; f v r' R r A-...e.i2..-(.~ tc '~ 
A-J 't.<t!_ v c...±L 

r 

I 
,. . 

Sample NoJFnction No.- This '\"lllue is located on lhe Chain of Custody in the ER Sampk ld field. 

Analysis- Csc \-alid test methods pro,"ided below or if lhe result applies t<l an indh·idual anal~1e ''ithin a test method. 
use !he CAS number from lhe arualyrical datil sheet. 

DV Qualifien -The c:no:· v.;u be taken from the list of \-alid qualifiers and associated comments. If ocher qualifiers 
not on the list are needed, contaa T ma Sancha to coordinate adding them to the list. 

Comments- This is onl~·to be used if a comment associated with the qualifier is not appropriat~. needs modification 
because of an unusual circumstance. or additional clarification is \\-arranted. 

Test Methods- Anions_ CE. EPA6010. EPA6020. EPA 7470'1, EPAS015B. EPASOSI. EP.'-8260. EP.-\8260-M~. 
EPA8270. HACH_ALK. HACH_ N02. H.KH_NO;. :O.lEKC_HE. PCBRtSC 

R"vi~""<.i b) :._z._-__ ,_~---~---i..J ____ ual~:. ___ --"3::;.__-'--=6:...._-_9_'7 ______ _ 

I 
' 1 
l 

i 
• 
I 

. 



DATE: 

TO: 

FROM: 

SUBJECT: 

March 8, 1999 

File 

--:-•'A/ 
Tod Monks 

MEMORANDUM 

Organic Data Review and Validation 
228 A, ARCOC No. 601191, Case No. 7225.2203 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods (HE - EPA8330, EPA8260A, and EPA82701. All compounds were 
successfully analyzed. No problems were identified with the organics methods 
listed above that resulted in the qualification of data. 

SVOCs - EPA8270 

1. Initial and continuing calibration met acceptance criteria except for 2.4 
dinitrophenol for which the RSD was 40.44. The analyte was not dectected 
in any samples. Sample results were qualified "'UJ"'. 

No other data were qualified in this package. 

The following sections discuss the data review and validation. 

Holdina Times 

The samples were extracted and analyzed within the prescribed holding times. 

Calibration 

Initial and continuing calibration met acceptance criteria except where noted above. 

Blanks 

No target analytes were detected above the reporting limit in the method blanks. 

Surrogates 

The surrogate data met acceptance limits tor site samples. 



-~z·tA 
Site:'-......:.--------------

AR'C'OC: 0 b It 'i I D:Da CbssifiCilion: 6 I'" 'iA-N'" r 
S:lmple· I ov " 

Fr.~aion No. .-'nalysis Qu.alificn Comments 

lr'"~-*l•l.l"l"Z!IA·"-·1~1! ... , '"~ o .. "\, lrJ'.,pA .... ~ r f<SD 7 '"to i: - rJ" 
(s r- 2.~ -~) lJ"J }f" .J,., • 1-Y<- pt-..'7_l I d . .:> ~" ~ -

.·,~ i.J <;" ...__..,ll. 1:. ~ 

I ~ 
fT:rA .::.j- ).U:'t-6.1<- Fi 1-J 4 

f -
I 

;-:;...,ol.l-l2M-~·"(. S I 
'1":J.40 C(- L'l.~ It- E (! ~ I l J 

- J-- 1]:) A c c._-</ J.- l ~ v .... 

4c. i/I.A.. 1..4< ~ '-' ,., ( tt.P~ -1-o ~ . .. 
. 

+J ~ c, •h .. -fp 
' 

I 

Sample NoJFnction No.- This value is located on th~ Chain of Custody in the ER Sllmple ld field. 

Analysis- Cse \'lllid test methods pro\·ided below or if the result applies t(l an indi\'idual anal~1~ within a t~SI methoo. 
usc the CAS number from the analytical datll sheet. 

DV Qualifiers- The entry v.;u be taken from the list of \-alid qualifiers and associated commems. If other qualifiers 
not on the list are needed. contaa Tina Sanchez to coordinate adding them to the list. 

Comments- This is only to be used if a comment associated with the qualifier is not appropriat:. needs modifiation 
because of an unusual circumstance. or additional clarification is wananted. 

Test Metllods- Anions_CE. EPA6010. EPA60::!0. EP.->.7470'1, EPA8015B. EPASOSI. EPAS::!60. EPA8::?.60-M3. 
EPA8::?.70. HACH_ALK. HACH_ NO::?.. H.-'.CH_N03. :O.IEKC_HE. PCBRISC 

Rcvie\\cO b~ :. ___ i_-__ 1 -~___.:_.:..~.:.......:"-"-..::f....;)==---u"l":. ____ '3_-_-8..:...._~_~.:.._:~ _______ _ 

' 
~ 

' 

I 

. 



Silc:--....;,_ __ _;_~..:')..:_8_4.:...----

AR'COC: 0 ~ f/ tj I I ICitiOR: ., j£. 

S:unpk" I DV 
v 

t Fr.K:tion No. . .t,n:~lysis Qualifiers CommentS 

~?D [ "f:rA-t u-~~t.A -4~-lt'i' 6ev ::r 11'150, ~ 4"•:.A- ~J 

~'f'fo ~ r 7 - "3. ) c" -i-s- ic-L .::. C' c."'-( ~ cK c...-- t .!-bc c- i 
~l"JtCl' --z~BA"'S!·'?f ~ ~'"7_ . Pe J ' .,....,c .,..OJ •• I~ c.,ne 

I 0". .!'i;r A c.-' -l'l.t.A -~ fCtl ~~· ( 4''4-j, ~ul 
i j 

-~-M > 
(:,~·11$ s 
_L' "'-1!"1 ~ 

-= ... ~ 61!.-1'1' P'J 
~l 1"-:JACV- 2.2i P!- E'6 .i_ ,!I ..... 

J-1~ I 7 JJ#.:~ ..... ,...._(. ·-"-. 
7r.trt;; -l.le-C:..'t-lf'"tr J 

c;....,cc-.f.;-., ~ r 04o- .f ~I "-

~-~1 , Jl. G~lc c..."'"<. , IL.I- 'f~~ lc {.J J 
T.)"4~11·l"lt,.. -G.&.-1~1~ I 
T3 A.:.J -ll.tA -(..t.. ·I'll p: 

"'-~·l'i s 
'-1--1 fJ r-.f 
G.~ - 1'11 }( ~ ..,!_ 

\ L....i'_-1'¥ 

"\ '3'A""'·t'l.tA·'-f·l"" s A} r ,, .,,z.. t:A.o. ""' ~ ~ ,...._( '"" rdo:. •.st-." ~ s~ ~ '-- ,..,... .. -krt.J 1. 1'1 M". nrA -(.f' ru·sr '7 'i'fo ·'2.7..-i'~ T ' s- It" ~ll- cc...c. • Fi• cfl r 
'f-!A-•"-:~..1.SA. Gi!- 1"11- 1.( .J NJV i+f 'f ~G.( 1_ f, t t4 :J. • 

- I 'I~- IS 
. -

- l 'i)- I~ 

If I 
- l .,1 s· 

~ - I 'li .J' ~ ... 
~~ 

_._ 

De..~ .. 
. 

A-cl .L.Y tr 

be ~ .£..r. v .- ei A-;,/1 .... .J'I. 4 ~ 1.1. ...{ - - ...... _t_ 

Sample No.lfr:action No.· This \-aiue is located on the Chain of CuStody in the ER Sample ld field. 

An.ai~'Sis- L:~ \'lllid test methods pro\;ded bclo\\· or if the result applies 1(1 an individual anal~1e \\ithin a test method. 
use the CAS number from the analytical data sheet. 

DV Qualifiers- The en~· ~A.;U be taken from the lisl of \"lllid qualifiers and associaled commentS. lf odter qualifiers 
not on the list are needed, cont:aa T ma Sanchez to coordinaie adding them to !he list. 

Comments • This is only to be used if a c:omment associated with the qualifier is not appropriat~. needs mooific:ation 
because of an unusual cin:wnStanc:c. or additional clarification is \\arrantcd. 

T ~~Methods· Anions_CE. EPA6010. EPA60.20. EP.~ i470.'1, EPASOlSB. EPA8081. EPA8.260. EP • .S.8.260-M3. 
EPA8~70. H.KH_ALK. HACH_N02. HACH_N03. ~lEKC_HE. PCBRISC 

Rc:vi~"c:u b) : __ c_-_I_~ __ YJ-1. __ """-_0 ____ u~lc:: ____ ..,'----'-&_-_c;~· ,...:._ _______ _ 

I 

-



INORGANIC METALS: 

SITE/PROJECT: ~~9A VG M ARCOC II: ==""6:-':C.~' 1:-:-I-:':9~V=-::----:::-=:--=-::---::----
LABORA TORY: C~H LA BORA TORY REPORT II: C( .fJ 1 :Z 3 U q 
METHODS: fPA (;,C•Io/!, 1 EP" 1'1111 ~'-KI\ ,..&\..1\ .,. H3) 

QC Ei<nocnll 
ll'V CCV IUJ ccu Mdhod 

lCS LCSD 
LCS() 

~s MSD MSD R~~ ICS Serial Fitld Dup Eq. 
Anol)·lc Olks IU'D RPD RP All 3Cuu\ion ~ RPlVO; lllks 

7429·90·5 AI AI'~ JVI\ Nl\ N!t "' A A. I\ 
7440-39-J u. v' V' 0. 1 0.4 v ./' ./' V" \/ 1./ 
7440-41·7 De 
74~0-43·9 Cd o/ ./' ./ / v / ,/ ./ . l/' .......... 
1440-70·2 (':o 

7440~7-l Cr v ./' to.? I. 'i' 10. /Oi) v ./ v· ., ! ... .......... ..,..,-_ 
7440-48·4 Co 
7440-50·8 Cu 
7439-89·6 Ft 
7439·95-4 Mg 
7419·96·5 Mn 
7440-02·0 Ni 
7440-09·7 1: 
7H0·21·4 Ag v ........ o.t:t :J, I 0./0'I ......... o/ .r .J.L: ..L__ 
7440-23-S Na 
7440·62·2 v 
7440·66·6 Zn 

7439·9J.J rb v ../ II •. S' 
'· "7 

o. /Sll,. ........ ..,/ v .. ......... ........... ,._,, :-·1 --·! 

778l-49·l s. ./' ..,/ ./ ;;;-- :..;;r.'·: ·U' ./ './· r,.:; ·.:.t:~o :-:.;:.~ i1, :rsr- -, .·~ .,-
1440·38·1 "' v' '-"" I u. Q 'l/,0 .', ...... ~,. -~v· ....., ..;,- ·; :! . {'· ;,<),' :-rlt· ~~! :-~··:L.:..~$ ll!-~ ! ·--~ 

... Ia s.s: 
7440·36-0 Sb 
7440·28-0 Tl 

1H9·91-6 112 ./ V' O.t 10.1 lo.()Ol .. 1 o../ v ./ v .' ··' ; . • I~· •V ......... 

Cyonidc CN 

Comments: <D M.S/Jiti.S.t) ....... ~.re pu~~_,.,.,6 o' "' s,,,....,p~ (10 ...... "' J;~~~ SOC., 41/ Q<.. .:_r. w.-.. ~.o...t!~ .-. .. L 

B) /lk. replo'<.«\-e $"--f\a.. "'"'"''1''1 s~!.-:.1-k.l.; -"'S/-"".S'O "'"""'. 
U>S•t ..... piA... A.si1"'•'~1 ~r .su; .. t (}.r ... l-,"v., ..._.\l I;;,,.,.. <I ..L.'Uer~+-~il>r<,;.o\llqc: c.r.lu.O. '-"1<11: .-,Q~. 

(!::[) D.H • ..-.....•., ... ).,J ,l...)~w.l o~ itfH) ..... ~., ..... "io>·"'flc.. lo!'J> ... f~ OJY. < ~~)( P~t... 

REVIEWED 11Y: OA TF'· f)/ ,),J-/ ....- 4 

Field 
Ulks 
A/II. 

' .. 

' 

t'\1:1 . ('.· 

. .' 

• ,, 
! •• ;. : '''!·\ ... 

. ' .• 

; -o~
-o8 

-I' 
- 11 

-IS 
·-..11 
-~(, 

.. 

~~)-J:.~~-~ 

. 

I J,,' 

.. ·"t 

~lo~: ~ri'.~.:' 

. '. :~·:' 

5.. e h ..... ~ '* 5~ ........... ..,..y ..:.. o(. ~.) 
('"?-. 



.... I< J• • ,_ I 

- o4 -c' 
-o:q 

HADIOCIIEI\IISTI{ \': -uq 
... to 
- •J -u SITE/PROJECT: _l2_9A VC.M ARCOC #: 6 0 II <"f 0 

LABORATORY: ____ E~~~~uL~--~---LABORATORYREPORT#: __ C~f~S~/~)~3~0~~~-----
METHODS: Alp!-•· Sf'>! .. Lt<w ·lA\, G ... ~, Sp.·~ 

·- tl ·-I"' -,J c 

QC Elemem/ Method Rep Eq. Field 

Annlytc Ulks 
LCS MS 

R~ Olks 
Dup 

((\ '(l. RER 
CRITERIA u 20% 25% <1.0 u <1.0 

113 .vi\ pA AI-\ 
U-238 v v' I.H 
U-234/.23 J v v 
U-2H/lU / ./ 
Th-232 
Th-228 
Th-230 
Pu-239/240 
Gross Alpha 
Nonvolalile Beta 
Ra226 
Ra228 
Gamma Spec(l) Nit V' J.!<J 
Ni-63 
A,.. ~2lf I 

""'" 
./ ./ 

Lc.. ··11'1 I ,/ ./ 
(.o • I C.u J ./ I ~· v v' 

Parameter Melhod Typical Tracer 

Jso-U(,ll't,lH,J H) Alpha spec U-232 
lso-Pu Alpha spec Pu-242 
lso-Th Alpha spec Th-229 
Am-241 Alpha spec Am-242 
Sr-90 Bela Y ingrowlh 
Ni-63 Bela NA 
Ra-226 Deaminalion NA 
Ra-226 Alpha spec Ba-13 3 or Ra· 225 
Ra-228 Gamma spec Ba-133 

Gamma spec LCS contains: Am-241, Cs-1 37. and Co-60 

REV 'D nY: 

Field Sample . 
Blks . ID 

u . 
A/It · '1811 ~e<J~ol 

-•o -" . II -h 
I <.k {'&'I I'.Ob 
i ,u "' <t t. o·) 

• lo1L ~n bl.' 11 
l(.k~"~''"' 

• 1 ur.:·t.., ', v 
I @C.~bH c; I 

. 'lfell'l,fi-Ol . . . 
. 

" . 
. 

Tv11ical Carrier 

NA 
NA 
NA 
NA 
NA 
Ni by ICP 
NA 
NA 
NA 

v .: ~!-
lsolope ISffrace Sample Isotope ISffrace 

SO-lOS 50-lOS 
itA ·l1l ./ 

....... 
v 

"" .., 
V' 
....... 
....... 
t/ 
V" 

\ ....... 

Comments: 

0.' MS ...,41\ p.:.r,:.,,..._,..f .. -~. 
SOG .. AI\ Q(. c,r;kf 1'ct 

" s ....... ,~"- ~"'- c. J;Uen~ 
looolt!'t ..... .:. \o • 

S"" (. b""-\'* s;,.....,""'"'Y ~ c~ l-i...i\ 
. fc..3e 



} SEMI-VOLA TILE ORGANICS: page J 
SW 846- Method 8270 

SITE/PROJECT: :J) SA VCA ARCOC II: 6011 '10 
LA BORA TORY: _ _,.G~E:...._[..,__ ____ LAfilORA TORY REPORT II: __ q-'--""-g..o..l """.J....,3,..,0::c.J~.-~ 

r.M 

(!) 

IS CASI NAME Min lnt Colib Calib 
RF RSO RF 

5 218-01-9 Chrysene 0.10 NA v v 
s 117-Bt-7 bis(2-Eihylhexyl)phthalace 001 v ./ 
6 117-84-0 Di·n-occylphchalace 0.01 v ., 
6 205-9')-2 flcnw(h )lluornnthcnc 0.10 v v 
6 207-08-9 llcnzo(k)lluoranlhcne 0.70 ,/ ..... 
6 S0-32-B Oenzo(a)pyrene 0.10 ,/ o/ 
6 193·39·5 lndeno( 1,2,3-cd)pyrcne O.SO v v 
6 53-10·3 Dibcnz(a,h)anchraeene 0.40 v v 
6 191·24·2 Dcnzo(s.h,l)perylene O.SO I/ v 

m-,c.-1 I :2 ·Oi..J.c-.lk.. clr« J.i"'e. , 
J / 

Surrogate Recovery Outliers 
Sample SMC I SMC2 SMC3 SMC4 SMCS SMC6 

No"'e. 

SMC I: Nitrobenzene-d5 
SMC 4: Phenol-dS 

SMC 2: 2-Fiuorobiphenyl 
SMC S: 2-Fiuorophenol 

Stvte 7.ll Chlere!lhe1181 e-4 
!<A~ ,,.,,, 

Internal Standard Outliers 
Sample IS l·area IS I·RT 

Alo.,&. 

IS I: 1,4-Dichlorobenzene-d4 
IS 4: Phenathrene-diO 

Sttle S. J,2-f>ldalmobettiltPe.d4 

IS 2-aru IS 2-RT IS l-area IS J·RT 

IS 2: Naphthalene-dB 
IS S: Chrysene-d 11 

,o(,_ll...l }./''''' 
CCV CCV ceo ~ Field 
RPD RF blank Oup 

J ..VI\ AlA- ./ ./ 

1-l'1.1 
J 
J 
..; 
v 
../ 
v' 
./ 
\/ I- ~ ~ 

ISMC7 SMC8 

SMC 3: p·Terphenyl-d14 
SMC 6: 2,4,6-Tribromophenol 

IS 4-arca IS4·RT IS S-areo IS S-RT 

IS 3: Acenaphthene-d I 0 
IS 6: Perylene-d 12 

MS 

Is 6-aru 

MSD 

156-RT 

REVIEWED BY: ~~-_.........=.. _____ DATE: ..:z/.2-.:~-,/'::;r "E 

MSD LCS LCSD LCS 
RPD RPD 

Nl\ : }Ju~ 1\f'pl;u,l,l,. 

(!).Ale~ ..,_..\-1;.:-.si All UL c.cc~pl-w-<c 
c.-lkro .. kl- S" ... '"''.:J••~<• a.-A Ll, S\, 



u' ~ .......... t' ... J, '1 

IIIGII EXPLOSIVES: 
SW846 Method 8330 

SITE/PROJECT: J.28A \X.A-1 ARCOCII: 6011'10 
LABORATORY: _ _,G:oc. !:::...:L-=------ LABORATORY REPORT II: <J 81).3 0 '1 

Name CAS II Curve CCV Method LCS LCSD LCS MS MSD MS field Oup 
R' RPD Blks RJ'D (J) RPD RPO 

:r;:,,' .991 Jt% u 20% ~% M,% 20% 

HMX 2691-41-0 ,/ ./ v ./ a/ t/ Alh /II A .V4 ./ 
RDX 121-82-4 v v' v' ./ J/ J 

~ Trinitroben:zenej ,.,~-) 99-35-4 v / ../ ./ v' \/ 

1,3-dinitrobenzene l ... -) 99-64-0 V" -L y_ o/ ./ . .L 
Nitrobenzene 98-95-3 ......... v ....... v' ./ J/ 
Tetryl 479-45-8 v _IL J" ./ "" / 
2,4,6-trinitmtoluene 118-96-7 v ,,/ ../ .,/_ v ./ 
2-amino-4,6-dinitrotoluene 35572· 78-2 ....... ./ ./ v' _, ,/ 

4 -amino-2 ,6-d in itrotoluen e 1946-51-0 J ,/ / v ..... ,/ 
2,4-dinitrotoluene 121-14-2 v' ./ o/ ./ / ,/ 

2,6-dinitrotoluene 606-20-2 ,./ ,/ v ./ ,/ ./ 
2-nitrotoluene 1 ~. \ 88-72·2 V' v ./ t/ V' ./ 
4·nitrotoluene ( n. \ 99-99·0 v ./ v ./ _, ,/ 
3-nitrotoluene ( .... \ 99-08·1 o/ v' v ,/ ,/ ./ 
PETN 78-11-5 o/ .!A !lA .AI'~ A/A r.tA ' 'II ' ,N"Il 

Sample SMC%REC SMCRT Sample SMC%REC SMCRT 

lqf31))0'l-OJ ./ ./ 'f~mocr. :n ,/ v 
I -II ../ J Qc; )(, 70'-1 .. v ./ 

,j, -I 'I ./ ,/ QC.567c)'f<J v" v 
Continuation <:H .. 'i' 1 CJ s-o ,/ ./ 

~ample !CAS II %diff> 25% !Sample CAS II %diff>25% 

lL NA 

(!>,M5/M.~I) vJtH- r ....... O·• o;«.-.plot-1 {,~-." J.,Hct.,.-\ Sl}(,· At1 Cl2'- "''-C.t'l-...--'"' <..1';1-u-; .. Mcd·. 
' I 

Q) Nu c,-,.,,\ ,, fl' .. 'P""'""~ l-.1.,.-ks -_-ae s.-~:..~:n •• •. 
<)>,All s.o.""(llc. r .. ~ ..... lh ...,c...-c NIJ; .1\.lo c.:~';,..,. .. L,;.,.. "~c.t,.),i.,._,..'f, 

'VIEWED BY:-----'-?<:;:::'----"""'... . ..~~ -~ __ DATE: ,;l/.).,.2/.£2. 

Eq. 
Blks(l) 
u 
#A 

- I I 

- 1"1 
-JJ 

field Mt 
Blks 
u ~ 

AI"' ....... 
v 
o/ 

........ 
V" 

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

"'" 
......... 

'-""" 
........ 
~-
....... 
........ 
.,/ 

II/A "!Jr.\- A,pli( ... ~ 
s-.~. .......... w-v 

="?A-ll se~. ..... pld VfL Ail q c. 
'-".; ~-c.r.-., ""ere. ..... ~ .j.. /llo 

jc:. k "{I..<'''' (,·~,l. 



o-c..t~so 

. O·<~t ........ " 
~<o-&r 

i-1 "~ :,.(.,_,r ~~ ~ 
M ... l,.;,..' Sv.t 

SEMI-VOLATILE ORGANICS: 
SW-846- Method 8270 

SITE/PROJECT: JJ.SA VCM ARCOC II: 60 II q Q 
LABORATORY: Gfl LABORATORYREPORTII: cJg 1.:1- 30('( 

IS CAS# Name Min Intercept Calib Callb CCV Method Field Field MS MSO MSD LCS 
RF RSO RF RPD Bll<s Btks Dup RPD 

I 108-95·2 Phenol 0.80 

"'" v .,/ t/ v Ai" ./ ./ ./' ,/ ./ 
I II 1-44·4 bis(2·Chforocthyf)cth<r 0.10 v v ./ 
I 9S·S1-B l·Chforophenol 0.80 v I/ .,/ v v v" ,/ 
I 541·13·1 l,l·Dichlorobenzcne 0.60 ........ v ./' 

I 106-46·7 1,4-Dichlorobcnzcne o.so ....... .,.. v ,/ v o/ v 
I 95-50-1 1,2-0ich!Qrobenzene 0.40 ,/ ,/ v 

I I 9S-48-7 l·Methylphenol 0.70 ./ J v 
.• 1'1 108-60·1 2 .2' ·o•ybls( I·Chloropropane 1 0.01 .... 7 -u.'l ,~, 

I 106-44·5 4-Mcthylphenol 0.60 NA ,;,. I AlA I~ lA #A 
I C•21·M·7 N·Nitrosu~d\-n·propylam1ne 0.~0 ...., ...... ./ ' .,/ o./ ,/ v v 
I 67-72·1 llcxachloroethane OJO o/ ./ V' 
2 98·95-3 Nilrobenzene 0.20 ........ ....... v" 
2 78-S9-I lsophorone 0.40 v v J 
2 88-75-S l·Nitrophenol 0.10 v v v 
2 IOS-67·9 2,4-0hnrthylphcnol 0.20 v ........ ,/ 
2 I 11-91-1 bis(l·Cidorocthoxy)mcthanc O.JO v v ·,/ 
2 120-83·2 2.4 -Oichlorophtnol 0.10 v v ./ 
2 120-82-1 1,2,4· Trichlorobenzcnc 0.20 .,/ ...... v V' v v ,/ 
1 91-20·3 Naphthalene 0.70 V' r./ J 
2 106-47-8 4-Chloroaniline 0.01 ....... ,/ ·.../ 
2 87-68·) Hexachlorobuladicnc 0.01 ,/ ...... 'l/ 
2 59-S0-1 4·Chloro·J·mcthylphenol 0.20 V" ./' J '-"" ~ ...... ./ 
2 91-S?-6 2-Methylnaphthalcne 0.40 \/ V' v 
) 17-47-4 Hexachlorocyclopcnladiene 0.01 lv v J1.l 
3 88·06·2 2,4,6· Trichlorophenol 0.20 ,/ .,-- o/ 
J 9!-91-4 2.4, S· T richtorophenol 0.20 J- v .... v v 

6~-8S·O ~.tn2.,;..;c... A c..:" ./ v" ~1.0 

V'oo- )I- 6. ll\,.....,1., I 1\.\u,t....,l ./ ,/ &/ ---
..V.ll ,.. . () • LrClV I ~v v ,/ ./ ' " 

REVIEWED BY: --=..;:?::;;.=-c---~~- ~~;........:"""-:£=-=-~··------DATE: ..2/.,.J__:L/;;'r __ ·-

lCSD LCS 
RPO 

./ v 

V' v 

v v' 

./ ,/ 

./ v 

v v 



SEMI-VOLATILE ORGANICS: page l 
SW 846- Method 8270 

SITE/PROJECT: ;;l.l8A VCM ARCOCII: 6 0 II 9(.) 
LA BORA TORY: _._:G=E=-'"L~--- LA BORA TORY REPORT II: _9w8c..J,IJ,_3.,u,;O:.....q:___~

"""tt•~',, 
.1\c-¥-.:J 

IS CASM NAME Min lnt Calib Catlb CCV CCV CCB ~ Field MS MSD MSD 
RF RSD RF RI'D Rl' blank Oup . 

RI'D 
J 91-58-7 l·Chlorooaphthalcne 0.80 lo/A ,/ v ./ II/A N"l\ ./ ./ 
l 88· 74-4 2-Nitroaniline ( () . ' 0.01 ./ ./ ,/ 

J 111·11-l Dimethylphthalale O.oJ o/ ./ ./ 
J 208-96-8 Acenaphthylene 0.90 / "' v 
J 606-20-2 2,6-Dinitrotolucne 0.20 ..... ..... v 
J 99-09·2 J-Nitroaniline ( ... ~ \ 0.01 ./ o./ v 
} 8J.l2-9 Acenaphthcnc 090 

o/ J V' v ./ .,/ 
} $1-28-S 2,4-Dinhrophcnol 001 ~'i.)1 V"' l1.~ 
} 100-02-7 4-Nitruplocnol 0.01 :l.l.lR ./ SJ l I ~@;a ~~~ o/ 
} Jl2-64-9 Dlbenzofuran 0.80 o/ o/ v I" .. ,,,., ~1 
J 121-14-2 2,4-DinhrOiohocl\c 0.20 v V"' v ·,/' ./ v 
} 84-66·2 Oicthylphthalale 0.01 v ./ v 
J 7005-72-) 4·Chlorophenyl-phcnylclhcr 0.40 v v 1/ 

J 86-73-7 Fluorene 0.90 
V" v V' 

) 100-01·6 4-Nitroanilinc l (' -) 0.01 ll. II.;- ./ v 
4 514-52-1 4,6-Dinilro-2-melhylphcnol 0.01 ll.'tu v v 
4 86·30·6 N-Nitrosodiphenylamine (I) 0.01 v 1/ v 
4 101-SS-1 4-Bromophenyl-phenylether 0.10 v"" v ~4.b 
4 111·74-1 Hexachlorobenzene 0.10 ....... v v 
4 81-86·5 Pentachlorophenol oos V" v v v v ,/ 

4 85·01·8 Phenanthrene 0.70 o/ ./ v 
~ 120-12-7 Aollhracene 0.70 v o./ v ·I/ ·V 
4 86·74-8 Ca~bazole 0.01 v ../ v N'A NA 
4 ·~-1~-2 Di-n-butyl phthalate 001 \/ v v / v 
4 20(;-44-0 Fluoranlhene 0.60 v V' V' ~' ~,:.,,.. s ll9·00·0 Pyrene 0.60 v v v /_ v o./ ..1' 
5 83-68· 7 Butylbenzytphthalato 0.01 v"" v v 
s 91-94-1 l,J'·Dichlorobenzidine 001 ./ v ~~ 
5 56-55-3 Benzo(a)nnthracen< 0 80 

' o/ 1/ V" '"' 
,II ~ 

REVJEWEDBY: ____ ~,_<.op/ ~ DA. TE: ~/d..l./£_.,?,__ 

LCS LCSD LCS 
RPD 

v' J j 

...r ,_,/ ./ 

v ../ v 

/ ./ V" 

./ ....... o/ 



.:::u.~-..f-1 ~>. -

A ~'·x · ._.., l 
-~ 

VOLATILE ORGANICS: 
SW-846 • Mellmd 8260 
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Holding Times 

Alpha Spec (!so-Ul/Gamma Spec: All samples were extracted and analyzed with1n the 
prescribed holding times. 

Calibration 

Alpha Spec llso-UI/Gamma Spec: The instrument calibrations met OC acceptance 
criteria. 

Blanks 

Alpha Spec (!so-Ul/Gamma Spec: No target analytes were detected in the method 
blank above the required acceptance limit. 

Matrix Spike !MSI Analysis 

Alpha Spec (lso-UI/Gamma Spec: The MS met QC acceptance criteria. 

Laboratory Control Samples 

Alpha Spec (lso-UI/Gamma Spec: The LCS met QC acceptance criteria. 

Replicates 

Alpha Spec (!so-Ul/Gamma Spec: The replicate samples met QC acceptance 
criteria. 

Tracer Recoveries 

Alpha Spec llso-U): Tracer recoveries in all samples met QC acceptance limits. 

Other QC 

Alpha Spec flso-U)/Gamma Spec: No field blank (FBI or equipment blank fEB) were 
submitted on the ARCOC. The field duplicate pair met QC acceptance criteria except 
as noted above in the summary section. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of th1s 
package. 
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MEMORANDUM 

DATE: February 23, 1999 
.. 

TO: File 

FROM: Kenneth Salaz~t>f.> 

SUBJECT: Radiological Data Review and Validation 
Site 228A VCM, ARCOC No. 601190, Case No. 7225.2203 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summarv 

All samples were prepared and analyzed with accepted procedures and specified 
methods IEPI A-011 B, HASL 300). Problems were identified with the data package 
that result in the qualification of data. 

1. Alpha Spec {lso-U) Analysis: The replicate error ratio IAERl of the field duplicate 
samples for U-238 was > 1. The results of samples 9812309-01. -10, -13, and 
-22 will be qualified M J. w 

Gamma Spec Analysis: The REA for Cs-134 was > 1. The results of all samples 
will be qualified "J. u 

2. Alpha Spec {lso-UJ Analysis: The 2-sigma uncertainties of U·235 for samples 
9812309-01, -10, -13, and -22 were greater than 50% of the sample results. 
Thus, these results will be qualified "J." 

Gamma Spec Analysis: The 2-sigma uncertainties of Am-241, Ce-144, Cr-51, 
Co-60, Fe-59, Ru-103, Ru-106, Th-231, U-235, Y-88, and Zr-95 for all samples 
were greater than 50% of the respective sample results. This was also true of Th-
234 and U-238 for samples 9812309-01,-04,-06,-07,-09,-10,-16,-17,-19, 
and -22; as well as Cs-137 for samples -01 and -04. These results will be 
qualified M J. M 

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



results for As, Ba, Cr, and Pb were all greater than five times the respective blank 
concentrations. Thus, no data were qualified. 

Matrix Spike/Matrix Spike Duplicate IMS/MSDl Analyses 

The MS/MSD met QC acceptance criteria. 

Laboratory Control Samples 

The LCS/LCSD met QC acceptance criteria. 

Replicates 

The replicate samples met QC acceptance criteria. 

ICP Interference Check Sample !ICSl 

The ICP ICS met QC acceptance criteria. 

ICP Serial Dilution 

The ICP serial dilution met QC acceptance criteria. 

Other QC 

The field duplicate pair met QC acceptance criteria for all target compounds except 
As. The difference between results was used as the qualification criterion since one 
of the values was less than five times the PQL. The difference slightly exceeded the 
PQL ( 0.55 >0.48). All other QC criteria were met. Thus, no data were qualified. No 
field blank (FB) or equipment blank !EBl were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of th1s 
package. 
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MEMORANDUM 

DATE: February 23, 1999 

TO: File 

FROM: Kenneth Salaz~S 

SUBJECT: Inorganic Data Review and Validation 
Site 228A VCM, ARCOC No. 601190, Case No. 7225.2203 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods IEPA60108, EPA7471). Problems were identified with the data package 
that result in the qualification of data. 

1. In the initial calibration blank UCBJ. continuing calibration blank (CCBJ, and method 
blank, silver lAg} and mercury (Hgl were observed. For Hg, all samples had 
positive results less than five times the blank concentrations. Thus, these results 
will be qualified • J,U1. • For Ag, samples 9812309-05, -08, -11, -14, -18, and 
-21 had positive results less than five times the blank concentrations, which will 
also be qualified "J,U1. • 

Data is acceptable. 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. 

Calibration 

The initial and continuing calibrations met QC acceptance criteria. 

Blanks 

In the ICB and CCB, barium !Bal. chromium (Crl. Ag, lead (Pbl. arsenic (As). and Hg 
were observed. tn the method blank, Cr, Ag, Pb, and Hg were observed. Sample 
results for Ag and Hg were qualified as noted above in the summary section. Sample 



Calibration 

VOC Analysis: The initial and continuing calibrations met QC acceptance critena 
except for acetone, bromomethane, carbon disulfide, methylene chloride, 1.1-
dichloroethene, 2-butanone, 2-chloroethyl vinyl ether. and 2-hexanone. Acetone. 
carbon disulfide, and 2-butanone sample results were qualified as noted above in the 
summary section. Sample results tor the other compounds were NO; no data were 
qualified. 

SVOC Analysis: The initial and continuing calibrations met QC acceptance criteria 
except for benzoic acid, bis{2-ethylhexyl)phthalate, hexachlorocyclopentadiene, 2,2'
oxybis { 1-chloropropanel, 4-nitrophenoJ, 2,4-dinitrophenol, 4-nitroaniline, 4, 6-dinitro-2-
methylphenol, 4-bromophenyl-phenylether, and 3-3' ·dichlorobenzidine. Sample results 
for 2,2'-oxybis{1·chloropropane) were qualified as noted above in the summary 
section. 4-nitrophenol had a CCV RPO outside the QC limits. However, the data 
were qualified MR,A2" due to MS/MSO failure; no further qualification was necessary. 
Results for the other compounds were NO; no data were qualified. 

HE Analysis: The initial and continuing calibrations met all QC acceptance criteria. 

Blanks 

VOC Analysis: No target analytes were detected in the method blanks except for 
ethylbenzene, xylenes, and 2-hexanone. AU sample results for these compounds were 
NO; no data were qualified. 

SVOC/HE Analyses: No target analytes were detected in the method blanks. 

Surrogates 

VOC/SVOC/HE Analyses: The surrogate recoveries met QC acceptance criteria. 

Internal Standards 

VOC/SVOC Analyses: The areas and retention times for the internal standards met 
QC acceptance criteria. 

HE Analysis: No internal standards were required for this method. 

Matrix Spike/Matrix Spike Duplicate IMS/MSDI Analyses 

SVOC Analysis: The MS/MSO met QC acceptance criteria except for 4-mtrophenol. 
Sample results were qualified as noted above in the summary section. 

VOC/HE Analyses: The MS/MSD met QC acceptance criteria. 



Laboratory Control Samples 

VOC/SVOC/HE Analyses: The LCS/LCSD met QC acceptance criteria. 

Other QC 

VOC/SVOC/HE Analyses: The field duplicate pair met QC acceptance criteria for all 
target compounds. No field blank (FBI or equipment blank !EBI were submitted on the 
ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of th1s 
package. 
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MEMORANDUM 

DATE: February 23, 1999 

TO: File 

FROM: Kenneth Salaz ~ 

SUBJECT: Organic Data Review and Validation 
Site 228A VCM, ARCOC No. 601190, Case No. 7225.2203 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods IEPA8260A, EPA8270B, EPA8330). Problems were identified with the data 
package that result in the qualification of data. 

1. VOC Analysis: The relative percent differences (RPD) of the continuing 
calibrations {CCV) for acetone and carbon disulfide, in both analytical batches, 
were > 60%. AU sample results were non-detect (NO) and will be qualified HR" 
{unusable). The CCV RPD for 2-butanone was 51% in the first analytical batch. 
Results for samples 981 2309-03, -12, and -1 5 were NO and will be qualified 
"UJ." 

SVOC Analysis: The CCV RPD tor 2·2'-oxybisll-chloropropane) was 87%. All 
sample results were NO and will be qualified "R." 

2. SVOC Analysis: The percent recoveries of the Matrix Spike (MSl and Matrix Spike 
Duplicate {MSDl for 4-nitrophenol were < 1 0%. All sample results were NO and 
will be qualified "R,A2." 

No high explosives {HEl data required qualification. Data is acceptable, except for: the 
acetone and carbon disulfide results of samples 981 2309-03, -1 2, -15, and -24; as 
well as the 2,2'-oxybis(1-chloropropanel and 4-nitrophenol results of samples -02, 
-11, -14, and -23. QC measures appear to be adequate. The following sections 
discuss the data review and validation. 

Holding Times 

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



SF 2001-COC (10-QI) ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) 
Press Ft frN lnstrucl/ons frN ••ch field AR/COC-



CVR 
4.0 Data Quality Evaluation Continuation 
Summarize the findings In \he \able below. List only samples/fractions for which deficiencies have been noted. 

Sample/ 

Fraction No. Analysis Qualifiers Comments 

Were deficiencies noted. ®!!!!! © No 

Based on the review, lhls data package Is complete. ©~ ®No 

If no, provide : nonconformance report or correction request number and dale correction request was submitted ------
Reviewed by: _ _!C!(/_=/=k"'-'U;--'---------- Date: 01/22/99 Closed by:------------- Dale: ------



SF 2001-COC (10.&71 

.. ntdltiS.I7) lttYe 

Internal lab 
Batch No. 

Dept No Mall Slop: 61331MS1147 

ProjecVTaak Manager: John Copland/ l...41 1 

ProJect Name: Sltg 228 VCM lkh 
Record Center Code:I;Q.I\ ~/f)df91/ bAT 
logbook Ref. No.: 

Original To Accompany Samples, 
laboratory Copy (While) 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
SARMIR No. Press Ff for lllslmcltolls for each fteld. 

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

2"' Copy SMO Suspense Copy 
(Yellow) 

ARICOC·l.__6~0...;.1...;..18.;;..;9;.._ 

lAIIUI 

3'' Copy Field Copv (Pink) 



CVR 

Contract Verification Review (CVR) 

Project Leader _:;C.:::O-=L=LI::..N:.:S:.._ _____ _ Project Name SITE 228A VCM Case No. 7225.2203 

AR/COC No. 601189 
~~~-------

Analytical Lab _G=E=L _______________ _ SDG No. 9812299 

In /he tables below, mark any /nfonnal/on /hal is missing or Incorrect and give an exp/anallon. 

1 0 Analysis Request and Chain of Custody Record and Log-In Information . 
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 
1.3 Sample volume adequate for# and types of analyses requested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided X 
1.7 Date samples received X 
1.8 Condition upon receipt Information provided X 

2 0 Analytical Laboratory Report . 
Line Com Jete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature X 
22 Method reference number(s} complete and correct X 
2.3 QC analysis and acceptance limits _provided (MB, LCS, LCD) X some LCDs run on a different SDG 
2.4 Matrix spike/matrix spike duplicate data provided(lf requested) X Some MSIMSDs run on a different SDG 
2.5 Detection Limits provided; PQL and MDL(or IDL) X 
2.6 QC batch numbers provided X 
2.7 Dilution Factors provided X 
2.8 Data reported using correct sig. fig. (2 for org.; 3 for lnorg.) X 
2.9 Rad analysis uncertainty provided (2 sigma error) X 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Were contractual qualifiers provided X 
2.14 All requested result data provided X 



CVR 

3.0 Data Quality Evaluation 
Item Yes No II no. Sampla ID No./Fracllon(s) and Analysis 

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

3.2)Quantitation limit met for all samples? 
X 

3.3)Accuracy LCS high for 4-nitrophenol and mercury 
a) Laboratory control sample accuracy reported and met for all samples? X 

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

c) If requested, matrix spike recovery data reported and met . 4-nllrophenol MS high (run on a different SDG) 

X 

3.4)Preclslon 

a) Laboratory control sample precision reported and mel for all samples? X 

For rad analysis, sample duplicate precision reported and mel. 

b) II requested, matrix spike duplicate RPD data reported and met. RPD% for barium and cadmium not within acceptance limits (run on a different 

X SDG) 

3.5)Biank data Several radiological analytes detected In method blank. 

a) Method or reagent blank data reported and met for all samples? X 2-hexanone, ethylbenzene, xylenes(lotal) detected In method blank 

b) Sampling blank (e.g., field, trip, and equipment) data reported and mel? Methylene chloride detected In equipment blank (between DL and RL) 

X Several metal and radiological analytes detected In equipment blanks 

3.6)Contractual qualifiers provided: •J•- asllmated quantity; ·s·-analyte found In 

method blank; ·u·- analyte undetected (results are below the MDL or Lc X 

(rad)); "H" -analysis done beyond the holding lime. 

3. 7)Narrative Included, correct, and complete? 

X 

-



l 

INORGANIC METALS: 

snE/I'ROJEcr: 1- H. " vc M ARcoc II: ~ D 11 t> r 
LA BORA TORY: --c, ;_..~-,-t,.-~- LA OORA '1-,_0_R_Y_R_I_oPOR_T_II..:..: :::::::::::t:=:s:J=-:.t~l-~~7~7~~~--~ 
METHODS p_ctiA _ :.:~'~_' -'~--'-!_~__::::7 __________ --------

QC ElemtnU 
ICV CCV lCD ceo Mtlhod 

I.CS I.CSD 
LCSD 

MS MSO 
MSI> REP ICS Serial Field llup [q Field 

Analylt lllks RPD RPIJ RPD AB Oilullon RPO lll~s IJiks 
7429-90·5 AI .1_ I . . . 
7440-39-3 Ba ~ ~ " " .· • 1~'1 " ., 

. "·. ·~ ' ;' ./ o/ ' ......... .· "'· . '''" "'· ·,' '. .. ,, 

I J / 7440-41·7 De 1 ' . . ~ J -~ 

7440-43-9 Cd . " 
, ~ 

" ~ ~ " / .,. 7 , o/ . .. , .. ._, .., •i• , . ··.: ... ,. 
-· '" .. 

7440-70·2 Ca j I J ' J I 7 / J / 
7440-47-l Cr " " f " ~ , / ,/ .. , ·" "'· 

, 
'.;· . " ;.J : .. 

7440-48·4 Co 
7440·50-8 Cu 
7439-89·6 Ft 
709-95-4 Mg 
7439-96·5 Mn 
7440-02·0 Ni ~.1~"' 
7440-09-7 K I J ' I I .L ' I J J j / n .. , 
7440-22-4 Ag 

, , ;' , ' " ~ 
, ;' " 

, , .. , 
ot'C/b .,.., . 

7440·23-S Na 
7440-62·2 v 
7440-66·6 Zn 

j J J J J / 
7439-91-1 Pb I I " I "; "I " ' " .I 'fT ,: . 7. --..... "· 

. ., 
7, :·, ··"' : i. " • I " 

77U-49·l !!e ,I .. , ."J ·/ ./ J 
, /, l., '!' •., . ,·.f. .. t'. , " ""'··' .,,,, "('' .: ".' ,. ,,/J• ., : ./, .. 

7440-38·2 As. ' 
, , ., / 

, .I ·v ".\/.· ,/ /: / " .-./. ,1:-7;, • . ,--.:7 •.. 7 : /· 
'-

7440-36·0 Sb 
7440-28-0 Tl 

I I I ' 1 1 -J -j 7 I J J I 
7439-97.-6 llg / , )! :r I '1C. 

., 
''·~ i . ,' . , v "'· •. f; , .7 

" 
7 :' . ,. 

~ -~ 
,, 

Cyanide CN ~ 
..._ 

-~ ../ 

(. Y"" ~ 'l"" 
'<. ., 

t.•L 
Commenls: 

REVIEWED IIY ll!\ II . 



RADIOCIIEMISTI\Y: 

SITE/PROJECT: --=·z:,._t=._~.:_:A_.!._.IJ~C..:_:_t!A~- ARCOC II: & c. If 81 
LABORATORY: C.:.ct- LABORATORY REPORT II: l f 1 ·tt-'1 1 
METHODS: qo..,. ..,>-+ s· .. ._" L <fo- I{ ----'-''--'-----"C.:::..:_: __ 

/ , 
QC Element/ Method Rer Eq. 

Field 
field Sample 

Analyte lllks LCS MS RER lllks 
Dup 

Blks - IU 
Isotope ISff race Sample Isotope ISffrace 

RER 
CRITERIA u 20% 25'% <1.0 u <: 1.0 u - 50-lOY 50-105 
113 L 

. "~.:s t- ~ 

U-238 ,/ ./ 

U-214 ./ ./ 

U-2351236 j / . 
Th-232 
Th-228 
Th-230 . 
Pu-239/240 
Gross Alpha . 
Nonvolatile Beta 
Ra226 . 
Ra228 -
Gamma Spec -
Ni-63 . 

. 
-

farameter Method rypical Tracer Ty11ical Carrier Comments: 

lso-U Alpha spec U-232 NA 
lso-Pu Alpha spec Pu-242 NA 
lso-Th Alpha spec lh-229 NA 
Am-241 Alpha spec Am-242 NA 
Sr-90 Beta Y ingrowth NA 
Ni-63 Beta NA Ni by ICP 
Ra-226 Deamination NA NA 
Ra-226 Alpha spec Bn-133 or Ra-225 NA 
Ra-228 Gamma spec IJ.t-133 NA 

Gamma spec LCS contains: Am-241, Cs-137. and Co-t.ll 

-fl~ 1 Jl.. ~ 3 """'"""'--- $"~c. 

Rl \ h ' 11\': I M II'.: ·z. • IV • 7 f 



VOLATILE ORGANICS: page 2 
SW-846 · Method 8260 

SITE/PROJECT: 7~ 1- f, A__j__~ ~ ARCOC #: h ll /I '2, cl 
LABORATORY: t. f f., LA!lORATORY REPORT#: 

Surrogate Recovery and Internal Standard Outliers 
Sample SMCI 

/ 
/ 

/ 

.,.......,..... 

~ 
!-

SMC I: 4-Bromofluorobenzene 
SMC 2: I ,2-Dichloroethane-d4 
SMC 3: Toluene-d8 

Comments: 

SMC2 SMCJ IS 1-area IS 1-RT 

y 
• f, '\}-

~· ~ ',, ' r 
/ v ,.... 

/ 
~ 

IS I: Bromochloromethane 
IS 2: 1,4-Difluorobenzene 
IS 3: Chlorobenzene-d5 

REVIEWED llY. {. -,-:_Q ntd~ 
----- ---

IS 2-area 

~ 

v· 
, ' ij-7 

~-

IS 2-RT IS 3- area IS 3-RT .--
~ 

__. 1------.---
v 
v 

DATE: 



JIIGII EXPLOSIVES: 
SW846 Method 8330 

SITE/PROJECT: z. -z- 6 A •k"" ARCOC II: ___ :'-':.._o_.;._/:___/ _&_~---=-.-,-----::-.,---
LA BORA TORY: _ __,6-~f-=:1-_____ LA BORA TORY REPORT II; _ _____!7~8~1~-z~Z-::_:_f r_' __ 

Curve CCV Method LCS MS 
Field 

Eq. Field 
NAME CAS II Intercept LCS LCSD MS MSD Dup 

R' RPD Blks RPD RPD Blk.s Blk.s 
RPD 

.99 20~· u 20% 20% u u, 
JIM X 2691·41·0 ./ v " ./ " "' ./ , 

"' ./ / ...., 
RDX 121-82-4 
l,l,S· Trinitrobenzene 99-35-4 
1,3-dinitrobenzene 99-64-0 
Nitrobenzene 98-95-3 . ' 
Tetryl 479-45-8 

1-

2,4,6-trinitrotoluene 118-96-7 
2·amino·4,6·dinitrotoluene 35572· 78-2 
4-amino-2,6·dinitrotoluene 1946-SI-0 
2,4-dinitrotoluene 121-14-2 
2,6-dinirrotoluene 606-20-2 
2-nitrotoluene 88-72-2 
4-nitrotoluene 99-99-0 
3-nitrotoluene 99-08-1 -~ 

_ ... 
--~ ...J- ~'- - -- 1.- .I,.;. ...._ _,__ 

PETN 78-11-S 

I 

Confirmation -
Sample CAS# RPD> 25% Sample CA<:: , Kt'U > 25% 

J.-- ---
. -I- ~,pvt "' 

REV~ I) BY: DATE: 1- - I b ' ? ~ 



SEMI-VOLATILE OnGANICS: page J 
SW 846- Melhod 8270 

SITE/PROJECT: __ 1-____,2-,--t----:---clt_II_C-_M. __ ARCOC II: (,, 61/ ~ ~ 
LA llORA TORY: (;,€" 1- LA BORA TORY REPORT II: _ __!_'J-"6,_,1_:Z..~l.4'(...!? __ _ 

IS UNA CASN NAME Min Rr 

5 UN 218-01-9 Chryscnc 0.70 

j UN 117-81-7 bis(2-Eihylhexyl)phlhalalt 001 

6 UN 117-84-0 Di-n-oc1ylph1halale 0.01 

6 UN 205-99-2 llenw(b )Ouoranlhene 0.70 

6 UN 207-08-9 Uenzo(k)Ouoranlhcnc 0 70 

6 UN 50-32-8 Ocnzo(a)pyrcnc 0.70 

6 ON 193-39-S lndcno( 1.2,3-cd)pyrenc II 50 

6 ON 53-70-3 ().tbenz( a_IJ )anlhraccne 0 40 

6 liN 191-24-2 (lenzo(g,h,i)pcrylene 0 so 

s urrogate R ecovery o tr u ters 

Sample SMC I SMC2 SMC3 SMC4 SMC S 

)' -------,-v .. :,._;...--

.----::_ ,..- /, ,j»f F-

S~IC I Nitrobenzene-dS (liN) 
S~IC 4. l'henol-dS (A) 

SMC 2: 2·flnorobiphenyl (BN) 
SMC 5: 2·11um<>phenol (A) 

Calib Calib CCV Intercept 
Rl' RSD/ R1 RPI> 

>.OS <20%/0.99 <20% 

- ~ 

--· SMr< 7 SMC8 

SMC 3 p-Terphenyl-d14 (BN) 
SMC 6: 2A.6-Tribromophenol (A) 

Me1hod 
LCS I.CSIJ 

Dlks 

~ 
. 

Comments: 

SMC 7: 2-2·Chlorophcnol-d4 (A) SMC 8· U-llichloroben7cllc-d4 (liNt 

lnlernaf Srandard Ourliers 

Sample IS 1-area IS 1-RT 

--
IS I U-llichlorobenzene-d4 (llN) 
IS 4: l'hcnall!fene-d I 0 (BN) 

IS 2-ar<a IS 2-R r IS J-area 

L 
,~~ -,..-- O{'t\-R I 

IS 2 Nal'hlhakne-dR (UN) 
IS 5: Cht~ 'l"ttl··•ll! (liN) 

REVIIWED llY: (-,-r-R V/1.t~-W ----

I~ J.f{ I IS 4-arca IS 4-RT ' IC: 

-

IS J Acenaphl~ene-d I 0 (BN) 
I~ I• l'crylenc·d ll (liN) 

--------

------•~ )·RT Is 6-au:a 

DATE: ·z.. - f '6 - f? 

LCS MS 
Field 

Eq Field MS MSD Dup RPD RPD Ulks Ul'tJ [/ ) RPil 
/ ·' ~ ~ r-

_ .... 
-~ oL 

1\ 6-R I 



VOLATILE ORGANICS: 
SW-846- Method 8260 

SITE/PROJECT: __ -z.-:-:z...-~_1\-_1/_c_M_ A RCOC II: ~ 0 // BJ 
LA BORA TORY: (, € /., LA BORA TORY REPORT II: __ _,'/_e.:_/_Z:_L=--:'1_,)'---

IS GC/MS 
Min 

lnlerccpl 
Calib Calib CCV Method 

LCS LCSD 
LCS 

MS MSD MS Field Dup Eq. Trip 
Rf Rl' RSD I R1 RPD Dlks RPD RPD RI'D Dlks Blks 

Name CAS# J >.05 
' 

<20% 19.99 <20% / 
Chloromethane 74-87-3 0.10 "' ,/ " v 
Bromomclhanc 74-83-9 0 10 
vinyl chloride 75-01-4 0.10 I :·.· 
Chlorocthane 75-00-3 0.01 
methylene chloride (IOxblk) 75-09-2 0.01 
ocrtonr(IOxblk) 67-64-1 0.01 I I I j j . 
carbon disutnde 75-15-0 0 10 I( 7 7 7 --::7 \1 

1,1-dlchlorocthrnr 75-35-4 0.20 .... .. 
';I 

; .. .:: .• ,·~·:=.! 
1,1-dichlornrtbone 75-34-3 0.10 ;. .- -· ~ ::.~· . . . . . 

' ' ' ·. ~ ' . .. ' \.. ::Jc.., f 
Chloroform 67-66-3 0.20 .. .. i.:,t ' ..!: •• : i '~- _::Y,"j 'b ... '1:·, •' .. ~ L '••· J-~:· ·l;·!~ ;· :.,:•:._:.J..'~<)'·, ~-~i,H:..r 

to 1,2-dlchloroethone I 07-06-2 0.10 ' '· ; cj: • i .. .. , ~-";'~~-: r :~.i~'~ :.-:.~ . '· ... ' -~:·~· 1.8~:· ··~ ... ~ ;.1!.;1:¥ -· ·' '· ' 'ft.i'i~,, ... 
1-bullnonc( I Oxblk) 78-93-3 0.01 • ~· I . ' .. 

. . : ~~~.:-. '! ~h~.l . ~~· . ' 'I: 't1' t-t . -~-t~:l~ ~~J.;t·=~~ .~t;:-1£;~ ~ ,: ~ . • ... ·, 
2 I, 1,1-trichloroethane 71-55·6 010 
2 <arbon ltlr1chloridc 56-23-5 0.10. ... ~ ., ·;,-·.' ·: •. ' ' ! ~~: ... ': . --:·.• I . :!~· ,: ~ A·i: ·. ~ r· :~, ._; · .. t 

f ·~ "t_,,. .•i'•!it;· 
2 UromodichloromclhaJIC 75·27-4 0 20 

1-
2 1,2-dicloloroprop~nc 78-87-5 001 ':)·' r ·.~,'-~- . ' .· ,, "l~l-, 1tl'·~· ,.• -' !. ·r ~:: . ~- . . : ~ lt.· • ·: :·~~~ 
2 cis-I.J-dichlororrul'cuc 10061-01-~ 0 20 I 7 j 7 7 7 
2 Trichloroclhrnc 79-01-6 0.30 ;~ . .;. 1/. . "· ""· ·'II·, "· "' ·• '1,'• ·:-.·,., 
2 Dibromochloromelhanc 124-48-1 0 10 
2 1,1,2-trichloroethane 79-00-5 0.10 I I I I I I 
2 Benzene 71-43-2 0.50 t:';:·il:: ~-·· .t, "~ . .,_' C? , ,. ... ·.· -~-.: .. ·._.,i4;i!Jj1, 

2 trans-1,3-dichloropropene 10061-02-6 0.10 
2 Bromoform 75-25-2 0.10 
l 4 -methyl-2 -penlanone 108-10-1 0.10 

_.._ 
J 2-hexanone 591-78-6 0.01 4-~ 
l Tetruhlproelhene 127-18-4 0.20 '.· ,._,, •. '.1 

o.•:lt·.: · ·' II. ·, I .. ··'·· .• " J. ' ), 

3 1,1 ,2,2-letrachlorocthane 79-34-S 0.30 -J I I ' ' ' ' 
3 toluene(IOxblk) I 08-88-3 0.40 II v , j ./ / .,, 7, .I/ 
3 Chlorobenzene 108-90-7 : o.so ·.; oJ " "' ~ " 
J Ethyl benzene 100-41-4 0.10 In 
J Styrene 100-42-5 0.30 o/ 

:-

J X)·lenes(total) 1330-20-7 0.30 ~0 
1,1-dichloroelhylene(lolal) 540-59-0 0.01 v_, . -=~ 
2-chloroelhyl vinyl ether 110-75-8 ~ ....... .I- " / 

Commenls: 

RLVI DATE: -~--:._lt.-_?1 



SEI\11-VOLATILE OnGANICS: 
SW-846- Method 8270 

SITE/PROJECT: "Z 1._.!_!\ \1 C ~ ___ A RC'OC II: __ ·- __ Go I{ ~---;---r-;-::;-c::---;,~-
LAilORATORY: ~~'- LABORATORY REPORT II: 'j k i 2.l.. ~ ~ 

Calib Calib CCV Melhod LCS MS Held Eq. Field IS IJNA CAS N NAME Min RF Intercept LCS LCSD MS Rf RSD/ R1 RPD 01~ RPD 
MSD 

RPIJ lJup 
Blks Blks 

RPD 
> 05 <20o/o/ 0.99 <20% 1/ 

' } J I J 
I A 108-95-2 l'hrnol 0.80 I / j / J ..r 1/ ./ J 

I BN 111-44-4 bis(2-Chlowelloyl)elher 0.70 
I I _L J I 

I A 95-57-8 2-Chlorophenol () 80 " J v / / ./ 

I BN 541-73-l I ,3-lJichlorobenune 060 I J J L J 
I BN 106-46-7 1.4-Dichlorohenzene O.SO ' . tl v " ' ~-. .. "' I ,, •, .:~' (;. " . / . j.'!. 

I ON 95-50-1 I !2-Dichlorobenzene 0 40 I r;--· A 95-48-7 2-1\.lelht·lphenol 0 10 ' I 
I liN 108-60-1 bis( 2 -chloruisoprnpyl )ether 0 01 J I I I I / I 
I A I 06-44-5 4-Melhylphenol () 60 .j ./ / / ./ v 

I IJN 621·64-1 N-Ni1roso-di-n-propylan1ine 0 50 

I BN 67-72-1 llexachloroethane 0.30 , ... .. •. . . ' 'I' I• 

t _,. -~ • 

-~··' 
. ·,.a 

2 IJN 98-95-3 Nilrobcnzcne 0.20 ' !. ·, 

t '~· ' 
' ·~t',t· ' . ' .. 

2 UN 78-59-1 lsophorone 0.40 

2 A 88-75-S 2-Nilrophenol 010 

2 A 105-67-9 2,4-Dimelhylphenol 0.20 

2 liN 111-91-1 bis(2-Chloroerhoxy)mcrhane 0.30 
-

2 A 120-83-2 2,4-Dichlorophenol 0.20 1 J I 1 j 
2 liN 120-82-1 I ,2,4-Trichlorobenzene 0.20 _.; J ./ J / "' 
2 liN 91-20-] Naphthalene 0.70 

2 IJN I 06-47-8 4-Chloroaniline 001 j 1 I I I 
2 llN 87-68-J lltxachlorobutadiene 0.01 " ./ ~ / / / 

2 A 59-50-7 4 -Chloro-3-onethylphenol 0.20 

1 liN 91-57-6 2-~lethylnaphthalene 0.40 I 
1 liN 17-47-4 llexachlorocyclopentadiene 0.01 

J .-\ 88-06-2 2.4.6-1 richlorophenol 0.20 i 
J I 9;-95-4 2.4.5-1 richlorophenol 020 lt ~ v v ~ J 
Commrnls: 

HI \II \\ l.lliiY: DATF: z..-tB-?~ 
- - -- ·-·· 



SEMI-VOLATILE ORGANICS: page 2 
SW 846- Method 8270 

SITE/PROJECT: _-t.---:-t;---:::9 _4...:.___~_c_;_£1_ A R COC #: 
LA BORA TORY: 6 e L- LABOR A l.::-::.0::-::Rc:-Y::-::R::-:E::-::P:-::O:-:R:-:T:-::#:-: -"q'"9"'t:-'t,.,L''/o..-1--

Catih Calih CCV Method LCS IS !INA CASN NAME Min Rr lnlc;cpl l.CS LCSD RF RSD/ R1 RPD !Ilk~ RPD 

>.05 <20% '9·99 <20% v 

J ON 91-58-7 2-CII!oronapluhalene 0.80 / 

J ON 88-74-4 2·Nilroaniline 0.01 I 
3 DN 131·11·3 Dimethylphthalate 0.01 ,; 
3 DN 208-96-8 Aconaphthylene 090 I. i 
3 DN 606-20-2 2.6-Dinilrotoluene 0.20 ./ I 

I 
] DN 99-09-2 3·Nilroaniline 001 /I I I 

3 DN 83-32-9 Aconaphthene 090 ./ I " I' ' 3 A SI-28-S 2.4-Dinitrophenol 001 r-~o.'f'f 1- I ' 3 A 100-02-7 4-Nitrophenol 001 n,Utf 
' lilt> I -{ 

3 DN 132-64-9 Uihenzofman 0 80 --'; I 
] ON· 121-14-2 2,4-Dinilrotoluene 0.20 I •. . .i, j.-'. J ' l i, ·' ~\·· 
] ON 84-66-2 Dicthylphthalate 001 I : 
] UN 7005-72-3 4-Chlorophcuyl-phenylether 0.40 / i 
] ON 86-73-7 Fluo.-cne 0.90 ./ ! 
] ON 100-01-6 4-Niii'Oaniline 0.01 ,/ I 
4 A 534-52-1 4.6-lliuitro-2-methylphenol 0.01 / I 
4 ON 86-30-6 N-Nitrosodiphenylamine (I) 0.01 ./ 

' 
4 ON 101-55-J 4-tir<•mopheuyl-phenylether 0.10 / ' 
4; .. BN 118-74-1 llexachlorobenzene 0.10 ·.-:·; !:! ' .1~ I :·. i .>.•• ,, .>~. I '• .1 .• t 
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., 

' 
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Duplicate 

The duplicate error ratio (DER) met acceptance criteria. 

Other QC 

No data were qualified. Data is acceptable. QC measures appear to be acceptable. 

No other specific issues were identified which affect data quality. 

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



DATA VALIDATION SUMMARY: "27-fto• 
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PRESERVATION 
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5. LABORATORY ,/ 
CONTROL SAMPLES 
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v"J I I 
I 

/ 

J 

Li]" 

/ 

/ 

/ 

J 

./ / 

/ / 

/ / 

,/ 

/ 

/ ' 
. :·: ,-.,,. ' 

~;·;,·t:·)_.:;· .. 
·" ·,· :;·•:;':~ .. :;·:::..; ~ 

. . / 

/ 
.. 

·' 
,' 

.. 

• : .... 'j.:,· 

I / 
,v 
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Laboratory Control Samph!/Laboratory Control Sample Duplicate ILCS/LCSDl Analvses 

The LCS/LCSD met acceptance criteria. 

Matrix Spike/Matrix Spike Duplicate IMS/MSDJ Analyses 

The MS/MSD met acceptance criteria. 

Other QC 

Data is acceptable. QC measures appear to be adequate. 
No other specific issues were identified which affect data quality. 

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



MEMORANDUM 

DATE: February 19, 1999 

TO: File 

FROM: Tod Monks 

SUBJECT: Radiometric Data Review and Validation 
Site 228-A. ARCOC No. 601189, Case No. 7225.2203 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods (gamma spec- HASL 300 and alpha spec/uranium-EPA-A011 Bl. All 
compounds were successfully analyzed. No problems were identified with the data 
package that result in the qualification of data. Data is acceptable and QC measures 
appear to be adequate. 

The following sections discuss the data review and validation. 

Holding Times 

The samples were analyzed within the prescribed holding times. 

Calibration 

Calibration met acceptance criteria for the method. 

Laboratory Control Sample/Laboratory Control Sample Duplicate !LCS/LCSDl Analyses 

The LCS/LCSD met acceptance criteria for the method. 

Blanks 

No target analytes were detected above the required acceptance limit in the method 
blank. 

Matrix Spike/Matrix Spike Duplicate !MSfMSD! Analyses 

The MSfMSD met acceptance criteria for the method. 



Blanks 

No target analytes were detected above the reporting limit in the method blanks. 

Surrogates 

The surrogate data met acceptance limits for site samples. 

Matrix Spike/Matrix Spike Duplicate !MS/MSD) Analyses 

The MS/MSD met acceptance criteria. 

Laboratory Control Sample/Laboratory Control Sample Duplicate !LCS/LCSDI Analyses 

The LCS/LCSDs for the site samples met acceptance criteria except where noted 
above. 

Other QC 

Data is acceptable. QC measures appear to be adequate. 

No other specific issues were identified which affect data quality. 

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



MEMORANDUM 

DATE: February 19, 1999 

TO: File 

FROM: Tod Monks 

SUBJECT: Inorganic Data Review and Validation 
Site 228-A, ARCOC No. 601189, Case No. 7225.2203 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

The samples were prepared and analyzed with accepted procedures and specified 
methods (Metals- EPA60108 and EPA7471-mercury ). All compounds were 
successfully analyzed. Problems which were identified within the data package that 
result in the qualification of data are listed below. 

1. Silver, barium and mercury were detected in QC blanks. The detection of silver 
and barium did not result in the qualification of data as the sample results for 
barium were greater than 5X the blank value and silver was not detected in any 
of the field samples. In the case of mercury, the sample concentration was less 
than 5 X the blank concentration. Results were qualified N J" for the affected 
batch (1374941. 

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

Holding Times 

The sample was analyzed within the prescribed holding times. 

Calibration 

Initial and continuing calibration met acceptance criteria for all methods. 

Blanks 

No target analytes were detected above reporting limits in the method blanks except 
those mentioned above. 

ICP Interference Check Sample !ICS! Analysis 

The ICS met QC acceptance limits. 
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MEMORANDUM 

DATE: February 19, 1999 

TO: 

FROM: 

File /." 

lf!A-./ 
Tod Monks 

SUBJECT: Organic Data Review and Validation 
Site 228-A, ARCOC No. 601189, Case No. 7225.2203 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods (HE- EPAB330, EPA8260A, and EPA8270). All compounds were 
successfully analyzed. Problems identified with the organics methods listed above 
that resulted in the qualification of data are presented below. 

HE - EPA8330 and VOCs - EPA8260A 

No data were qualified. Data is acceptable. QC measures appear to be 
adequate. 

SVOCs - EPA8270 

1. Initial and continuing calibration met acceptance criteria except for 2.4 
dinitrophenol for which the RSD was 40.44. The analyte was not dectected 
in all samples. Sample results were qualified "UJw. 

2. LCS acceptance criteria was met accept for 4-nitophenol for which the 
percent recovery was high 86. The analyte was_ non-detect in all samples. ,.:. d"' f-_., 
Sa~~stilt-s-wer~ualified. ·~uJ.:.-- J- ".-: J' ! ' c. l . 3. ~ . .:, ~ -!CH- ' 

Data is acceptable. QC measures appear to be adequate. 

The following sections discuss the data review and validation. 

Holding Times 

The samples were extracted and analyzed within the prescribed holding times. 

Calibration 

Initial and continuing calibration met acceptance criteria except as noted above. 
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DV Qualifiers- The cmry will be taken from the list of \'lllid qualifim and associated commentS. If adler qualifiCTS 
not on the list are needed. contaa Tina Sanchez to coordinaxc adding them to the list. 

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

Test Methods- Anions_CE, EPA6010. EPA60:!0. EPA 7470'1. EPASOISB. EPASOSI. EPAS260. EPA8260-M3. 
EPA8.:!70. HACH_ALK. HACH_ NO:!. HACH_N03. ~IEI\.C_HE. PCBRISC 

Rc,,i~"cti b~ : __ ~_-_I_'....J? __ JNt __ .,.... __ v _____ uatc: __ __;.2:::;_-_,...;E:::.._-..:.Y...:..r ________ _ 

~ 
: 

I 



SF :ZOOt.COC (IO.V1} 

·~··•• cs.•'•''""' 
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I 043719 · 002 T 

I 043720 · 001 T 

~ o43721 : o61 1 
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ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) 
Prus Ff formslroctlons (Dresch llold. AR/COC·I 

Projeclflaak •v• : John r.nnlantl Caae No.: 7225,720~ 
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Preaer- '~ ~~ ~J DatefTima ;1 
Collocled Type 

228A ll;tot'l~f,olfS S 0 

228A I I ::lol'lllful'l ~ S 0 

228A ''"' ·,~ s 0 
228A IHI.OI,II 1091 s 0 
2211A •~o."k ltc:tS3 S 0 

228A lr r/llUo s 0 
228A 11~01~8.' 1100 s 0 
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228A l.lc1'4.& Ill 5 s 0 
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22IIA ll~lql!. r llr c; S 0 

'n8A II a a qll ' 1115 s 0 

228A II ,,,fillS 8 0 
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1 

~ ! j ~ 
Sco "'' 4C o SA 
'I 01 4C 0 SA 

~l 4C 0 SA 

f 4C 0 SA 

4C 0 SA 

4C 0 SA 
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4C 0 SA 

4C 0 SA 

v 4C 0 SA 

l(ot 4C 0 SA 

SoaA.I 4C 0 SA 

s- ... 1 4C 0 SA 

(( Ol. 4 C 0 SA 
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I CVRdoc 
... o Data Quality Evaluation Continuation 
Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/ 

Fraction No. Analysis Qualifiers Comments 

ALL 8260 B QUALIFIER NOT REPORTED 

Were deficiencies noted. @ YeS) © No 

Based on the review, this data package is complete. ©ves~ 
If no, provide: nonconformance report or correction request number ...:..:18:::.:7-=5~---- and date correction request was submitted _,_1--=2:..::5...:-9:..::9'-----

Reviewed by: L"J , Po Q , .o. ci o. Date: 1-25-99 Closed by: -------------- Date:-----



SF 200\.COC (10.01) 

I eu.-••d.• , .. .,, .... Internal Lab 
Balch No. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
SAR/WR No. Press F t for lnsrrucliolls for each neld. AR/COC-1._ _6_0_1_18_8_ 

lAII Ill 

:P,!~~!5~~~~~~~~m=~~~~~~-~ 
;~~~~~~~~~~~~~ 

~~~~~~~==~+:~~~~~=f.~~~~~====~ 
t~~~~it~Mn~~~--~~-t~~~~~~ii~t-t--h~-t~tu~iR~~~-------E~:~ 

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

Original To Accompany Samples, 
Laboratory Copy (While) 

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

2"' Copy SMO Suspense Copy 
(Yellow) 

3"' Copy Field Copy (Pink) 



/ CVR.doc 
Contract Verification Review (CVR) 

Project leader _C:::...O:::...l:::l:::..:IN..:..:S::...._ _____ _ Project Name SITE 228A VCM Case No. 7225.2203 

A~COCNo.~6~0~1~18~8~------------ Analytical Lab _G:::.E:::.L=----------------- SDG No. 9812298 

In the tables below, marl< any Information that Is missing or Incorrect and give an explanation. 

10 A . I R na1ys s eques t d Ch I f C t d R an a no us 0 Jy ecor d dl llf an og-n norma tl on 
Line Com lete? Resolved? 
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 type(s) correct for analyses requested X 
1.3 Sample volume adequate for #and types of analyses requested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided X 
1.7 Date samples received X 
1.8 Condition upon receipt information provided X 

2. 0 A I I b t nalyt ca La ora ory R epo rt 
Line Com late? Resolved? 
No. Item Yes No If no explain Yes No 

2.1 Data reviewed slonature X 
2.2 Method reference number(s) complete and correct X 
2.3 ac analysis and acceptance limits provided (MB LCS LCD) X 
2.4 Matrix sQike/matrlx spike duplicate data provlded(lf requeste(j)_ X 
2.5 Detection Limits provided· POL and MDL( or IDL) X 
2.6 QC batch numbers provided X 
2.7 Dilution Factors provided X 
2.8 Data reJ)orted using correct slo. fig. (2 for org.; 3 for lnorg.) X 
2.9 Rad analysis uncertainty provided (2 stoma error) X 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Were contractual qualifiers provided X ·e· QUALIFIERS MISSING FOR VOC SAMPLES 
2.14 All reQuested result data provided X 



CVR.doc 

3. 0 D Q II at a ua ty Evaluation 
Item Yes No II no, Sample 10 No./Fraction(s) and Analysis 

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

3.2)Quantltation limit met tor all samples? X 

3.3)Aceuracy X 4-NITROPHENOL RECOVERY ABOVE QC ACCEPTANCE LIMITS FOR 
a) Laboratory control sample accuracy reported and met lor all LCSILCD 

samples? . 

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

c) II requested, matrix spike recovery data reported and mel . X 4-NlTROPHENOL ABOVE QC RECOVERY LIMITS FOR SVOC MSIMSD 

BARIUM ABOVE QC RECOVERY LIMITS FOR MS/MSD 

3.4)Precislon X 

e) Laboratory control sample precision reported and mel lor ell 

samples? For rad analysts, sample duplicate precision reported and 

met. 

b) II requested, matrix spike duplicate RPD data reported and met. X BARIUM & CADMIUM RPD OUTSIDE QC ACCEPTANCE LIMITS 

3.5)Biank data X 2-HEXANONE, ETHYLBENZENE & XYLENES DETECTED IN VOA METHOD 

a) Method or reagent blank data reported and met lor all samples? BLANK 

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

met? 

3.6)Contractual qualifiers provided: "J"- estimated qwmtity; "B"-analyte round X 
In method blank; ·u·- analyta undetected (results are below tha MDL or 

k (rad)); "H"-analysls done beyond the holding time. 

3. 7)Narrativa Included, correct, and complete? X 

-



INORGANIC METALS: 

SITE/PROJECT: $;\c J;)g A V<..~ ARCOC II: _....,,'-"O,_,__,II'-"S=--8~~---.,.----
LA f30RA TORY: ,-------'<>"'-. -"'G-?l _____ LA BORA TORY REPORT II: _1j_1-")_,l::;._:<i---'g'-----

M ETIIODS: "'-E::'-"tl\-'--'(."'o'-"1 o<-!fi'Lf-, ---"E..~..I'A!.!.....l.L.i'l_.l--'-1-----~----------~---

QC Elemenll 
Ana lyle 

7429-90-S AI 

ICV 

7440-39-J BC _. ·. ,;-.,/ 
7440-41-7 Be 

7440· 70-2 Ca 

7440-48-4 Co 
7HO·S0-8 Cu 
7439-89-6 Fe 
7439-95-4 Mg 
7439-96-S Mn 
1440·02-0 Ni 
7440-09-7 K 

CCV ICB ccn Mclhod 
lllks 

LCS LCSD LCSD MS 
RPD MSD MSD 

RPO 
REP 
RPD 

ICS 
AB 

I IJ ·~ • ~-·I l,l'lH 
tfsiJ)'iS 

l 
S<ri•l Field Dup Eq. Fi<ld 

Dilullon RPD Blks BUts 

·- u.,&. 

- <..:;(:. 

-oct 
- \'1 
-n 
- :lO 
-l3 

'H4D-22-4<'i'LI•t• :tV"'· 1/t/';•. ~vr~~ •lll'&"l :·.•V<''N• '1vr, ·.pv~ ~liXOIII ~-v.; · .. ;r~ !f. ;'91 '~v\: i'J.ti.' .... · · '.• · l!'if' hW: 1'11' I•N~:'INK'i\11 :l\l.r.!llt~ 'iii5 
7440·2M Na 
7440-62-2 v 
7440-66-6 Zn 

7439-91-1 Pb ,, · v- · v V ·V·' II' . v,' ', v : ( 1:1':'·•< iV.~ -·~.Y:.;f,' . Vi',.;!! \' iJ·. Ii/ ··~.: I ·~::_\ili:·<:lil.r'i>~ .J·. :1:•· .;M. :!•.': ·:~, 'l'r,•·J,',I• il!;.;¥,; 
7712-49-2S••If.r:,;, ·.'fc;, ... • ~-v~.· ::v., 'v··;, . .. ,_.,....,.,, .. , -v' V' f .• ·v.:· ··:v, IJ·V.A'L .tVJ'PI~· ;J:t; t.::v.,; ·i~!\!t:•. limlri ;~1 :(1)· ;.;.~"'' ''-~l.~'>-ll ~~!.·It!!'-" 
7440-JH-2-As.l<•·- , or , ./r\' ~'"""'' 'I'V.. ··•i/ :,_;' : i/.-:: ·ii,/. .'' '-"M7.!·1~N · • :' !i~~!J lH_~< ·I~V:" ~WArt•,i ;:.:.•·,v:;I]J·• f.•~· '!• ·•t' t.l~ 1'•\:f...l.t 1~'111~ •<'lllUll!~ 
7440-36·0 Sb 
1440-28-0 Tl 

CyanideCN 

mglkg• ug/g. [(ug/g) • (sample mass [gf/ sample vol. [ml)) • (IOOOml/lliler)l/ Dilulion Faclor • ug /I 

Commenls: · 
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RADIOCHEMISTRY: 

SITE/PROJECT: Si\t, ).lS.~ V(.IJ\ ARCOC II: 6o\\S& 
LABORATORY: <.>£::1.. LA BORA TORY REPORT II: ~81;l.J~8 
METHODS: AI~ .. Sp.t<. {:!~g··tA) 

7 
() ............ Spet.. 

QC Element/ Melhod Rep Eq. Field Field Sample 
Analyte Blks LCS MS RER tgBlks 

Oup 
Blks 

. 
10 

RER 
CRITERIA u 20% 25% <1.0 u <1.0 u -
Ill - ~~l)lCif -ut 
U-238 ·../ v ./ o,/ AlA v ..VA ~ ....... 
u-234 t.:rn v ../ 7 tn 
U-235/Yi- {;'::,., v ../ v - -l'i 
Th-232 -;1..2 

Th-228 ~~L'ilc'-
Th-230 • Qc_~f,q A(l7 

Pu-239/240 Ull5'bq 60'! 
Gross Alpha • ltH<"•"'bO'I 
Nonvolalile Beta l.or ._.,,<Ji io 
Ra226 • l.oL .;L4 ~~I 
Ra228 . 
Ni-63 -
Gamma Spec Am241 ./ 1/ II/I\ v -./ . 
Gamma Spec- Cs137 ./ ./ J v 
Gamma Spe~ Co60 v v v \ v 

II - K'iO ../ o/ v 4.6 . 
\~ v -

Parameter Method I:t:11ical Tracer T:t:11ical Carrier 

lso-U(J.l\ ~l'i, H !I) Alpha spec U-232 NA 
lso-Pu Alpha spec Pu-242 NA 
lso-Th Alpha spec Th-229 NA 
Am-241 Alpha spec Am-242 NA 
Sr-90 Beta Y ingrowth NA 
Ni-63 Beta NA Ni by ICP 
Ra-226 Deamination NA NA 
Ra-226 Alpha spec Ba-133 or Ra·225 NA 
Ra-228 Gamma spec Ba-133 NA 

Gamma spec LCS contains: Am-241, Cs-137, and Co-60 

...... ,,.. J- ~··~ .' 'llj I J .1 'I~·- vI - "'1 
- o.; 
-ol 
·-og 
-10 
-•1 

-·~ -·c. 
·- 111 
-Ai 

Sample 
Isotope tsrrrace 

10 
Isotope ISrrrace 

50-lOS 50-lOS 

U·l'll \/' 

II ;l 
..... 

lo:; 
./ 
v 
v .,... 
v 

v ., 

Comments: 
(j)M. ~. l.lo.-l.$ •' f=,~,J. bl<>~&,s ,. ... ., .... ;~,.; .,~ rtt (.oc. 

Su bcuJ.:-
0~ l<-lr 
f":J e , 
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SEMI-VOLATILE ORGANICS: page J 
SW 846 - Melhod 8270 

SITFJPROJECT: 5,;) ... ;l)SA, V(-"\ ARCOC II: bO 118 g 
LABORATORY: -~&uf:;.JL----~ LA BORA TORY REPORT II: __ q'-'<J~l ::;;;.l""'.)-'~'--'9"-----

Field Calib Calib CCV Mclhod LCS MS Eq. Field IS llNA CASN NAME Min RF lnlercepl LCS LCSO MS MSD Dup 
Rf RSO/ R' RPO Dlks RPO RPD 81ks Bib 

(j) 

s llN 218-01-9 Chrysene 0.70 

s BN 117-81-7 bis(2·Elhylhcxyl)phlhalalc 0.01 

6 BN 117-84·0 Di·n-oclylphlhalalc 001 

6 BN 205-99·2 Oenzo(b)fluoranlhene 0.70 

6 ON 207-08·9 Benzo(k)fluoranlhcne 0.70 

6 llN S0-32·8 llenzo(a)pyrene 0.70 

6 llN 193-39·5 lndeno( 1,2,1-cd)pyrenc 0.50 

6 llN 53-70-3 Dlbc:nz(a.h)anlhraccnc 0.40 

6 BN 191-24-2 Bcnzo(g,h,i)pcrylcne 0.50 

r:.) -1J5 -0 l)~" zc.;. A,_; J 
1.)0 -51- t. (J.u.,2.~1 At ... ~..&l 

/'JJl ,...,_0- (., .. , ... 
IJ.1-~4 -1 l,l- (),~"""l\l .. ~.tr•t.'~!.._ __ 

Surrogale Recovery Oulliers 
___ I 

Sample SMC I SMC2 

/Ill\ ------
SMCJ SMC4 SMCS 

--
SMC 2: 2-Fiuoroblphenyl (ON) 
SMC S: 2-Fiuorophenol (A) 

~.os <20%/0.99 <20% 

"'"' ...; v -../ -./ 

v ./ V' 
J .../. .,/ 

v J .,/ 

V' ./ ./ 
./ J v 
../ .,/ .,/ 

./ .,/ .,/ 

.,/ ../ ./ 
v 1E.. Ill .,/ 

'.,/ ./ v 
../ v ·...-.,, v ..,/ v ,I/ 

.... ·--·-L. 

SMC6 SMC7 SMCI Comments: 
~ Ml 
(j ,MI 

~ 

SMC 3: p-Terphcnyl-d14 (BN) 
SMC 6: 2,4,6-Tribromophenol (A) 

s...-1k· """'l Qc.. c,..r-.·~--c.r;" 

s .. _,.._.. ...... ~ Q<.. c.~,...,.-.. 

SMC I: Nilrobenzene·dS (BN) 
M SMC 4: Phcnol-dS (A) 
tf 

1
' &M6 1. llo€1lornp•••nl-d4 tAl. !Ht'IC I. l,l·f"'hlmehttt•ne d4 (~) 

Internal Standard Oulliers 
Sample IS l·area IS I·RT 

NA ......_ 

IS 1: I,4-Dichlorobenzene-d4 (BN) 
IS~: Phenallucnc-diO (BN) 

--
IS l·area IS2-RT IS )-area 

IS 2: Naphlhalene-dB (BN) 
ISS: Chrysene-dll(BN) 

IS 3-RT IS 4-area IS 4-RT IS S·area 

-
IS 3: Acenaphlhone-diO (BN) 
IS 6: l'crylcnc·dl2 (BNI 

REVIEWED BY: _....::g;;,:L::.~===---.,:·::::op"=.._~....!:l.-'S•,;.,:· ~---=-------~DATE: 

IS S-RT Is 6-arca IS6-RT 

3/tJ/77 

RPD 

v AlA- ,Vt\ ' 

VI 

V..v.A. : N'.l- At~pl•l.•~"' 

~r ~"'""':l"k .rc'"'-vo'u. 
(;., '" w ,.,,\ s l-....JIIJ.J, ar'''J o.Al tt'.lo.l,;~ I, 
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IIIGII EXPLOSIVES: 
SW846 Method 8330 

~ C:.~ _::.<\,...yl~): -".:..1 -

"""~" ;,. : .su: I 
0.,.\..l..ti: 13?.)0~ 

SITE/PROJECT; s;~, :ll g A vc."" ARCOC II: 6o i I g B 
LABORATORY: _ _:<:.,_· ::..~,_L _____ LABORATORY REPORT#: qg ;J.l "fS 

NAM~ 
Curve CCV Method 

CAS II Intercept R' RPD Blks 
LCS LCSD 

.99 20% u 
liM X 2691-41-0 v ,/ J v' ,/ ../ 

RD){ 121-82-4 J v' 
-..,.. 

./ 

I 3,5-T 99·35·4 ../ v' ./ f 

~i•\ -ail~L.",O \..' v' , ... 

.LLI~: <181JJ.'t'6 -() l 
-1 I 
-.lO 

-l?. 

w 
LCS MS 

Field 
Eq. Field 

RPD 
MS MSD 

RPD Dup 
Blks Blks 

RPD 
20% 20o/o u u 
,/ v' ./ ,/ v N/1 uA 

7 v - v' 
./ ..... - ./ 

v .... 7 -:7 
. ~t-)f-1~': l~i#!lt.a : ;,:;: iY-' •. ~:. . ' .! V:' ;~; -~ ~ IMI ;I; I~! '\~·:>~ 11~.>>0 . ~..r.-.,_. (; '.: :~: ' , I~"'-"'! ~!t, I '\jl':. 114: •U It-~ 

_T~I}'I 479-45-8 v v 
1d 118-96-7 ./ v 

j"/l·78-2 .,/ v 
1946-5 l-0 v .... 

1 121-14-2 v v 
' .:.n~?fi.? ./ ./ 

88-72-2 ,/ v 
99-99·0 v ..,.. 
99·08-1 _V v' 

PETN 78·11·5 J ,/ 

Sa~ple CAS I RPD>2S% Sample 

/t/1'< 

m . •u : u • am le mass g/kg &I& II &18) (s P /sam lc vol. mt x IOOOmll ttit<r 1&1 p ' " ( 

RE 

....... / 
_,. / 

/ v 
./ V" 

...... v 

,/ .,. 
,/' ....... 

-- -.., / 

It/A A/A fill\ 11M-

CAS II RP0>25% 

---)] I Dilution Factor • u •7'1 g 

J ... ./ 7 
J' ,, ./ ../ 
,/ v v;- J . 

v ,/ ..7 --:7 
v ...... v v 
,_/ .r v' ./ -.:; 

/ / .., 
--_;-

/ . ..-- ./ 
./ -•, '"' ../ 

"'"" N~ .V'~ IV/.. pl. ,V_ \ 

..V 4- -;. N,,,_ A 

:>All s... .... tlc. rti .... lh- NO. 1\-11 Q(_ ._r:w;"' ""'el . 
.Ill C ~co. t<> ~ v..c.d' h'e.,J . 
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MQ.~,:~: ~.,; I 
SEMI-VOLATILE onGANICS: 
SW-846- Method 8270 8"hl. Jl • t11'·H :l . 
SITE/PROJECT: ~;~e :lJ9 A V ( M ARCOC II: 6 0 II f/ 8 
LABORATORY: _ _,6"-'£-=--=L=------ LABORATORY REPORT II: 'f8J.lJ "18 

IS DNA CASN NAME Min RF Intercept 

I A 108-95-2 Phenol 0.80 II/A 
I BN 111-44-4 bis(l-Chloroethyl)<rher 0.70 

I A 9S-S7-8 2-Chlorophcnol 0.80 

I BN S41-7l-1 I ,3-Dichlorobcnzene 0.60 

I BN 95-S0-1 1,2-Dichlorobenzenc 0.40 

I A 95-48·7 2-Methylphcnol ( 0 '<.au I) 0.70 

Calib 
RF 

Callb 
RSD/R1 

CCV 
RPD 

~.os <20%10.99 <20% 

Method LCS LCSD LCS MS MSD 
Blks RPD 

./ v v 

MS 
RPD 

Field 
Dup 
RPD 

v 

I liN 108-60-1 bis(2-chloroisopropyl)<lher 0.01 v' ll. 1.11 4"1, 9 ~_!"" 11V' 1 V 
I A 106-44-S 4-Melhylphcnol 0.60 .VA IVA /1/A. NA, /1 '). 
I liN 621-64-7 N·Nitroso-di-n-propylaminc 0 SO ,/ v V \ ./ ../ v ./ ,/ ./" v 
I BN. 61-72-1! 

-II 
-).0 

--;).3 

Gi> 
Eq. Field 
Blks Blks 

~I\ All\ 

" :._, 

2 ON< 98·9S-3 :;, Nitrobcrizene_; ~~:1 ~~-~·:-~;:~:. \·:' i ~: 0.20 _,. ·,·,,;• , · , ;-_ : ; .: ':,•', -~~:~""""'"''r· .. .w·JI,;!t• l'.i.'\' _,;j•lt~ hl.,t~,, ::' }"',""- .. o;C <- :,,,.,,. 1,,·,J.:i •'l!I'':!IH ~._ · ~--·•· ,.1.: ·. ~ ,., .' ··. ••t; 111'_' -1··, ''"' t -~~ t, 
c .v·.~, f:"'•W!"··.;ti~•:J:l.-YJ:..t4• 'If';· ,._,'li '"·'··,,, ,., -'iJJ.-··,·"·'1·, ~1,11 -~.f~.~~ · •··r~'·:;· ::!!f'J. ,~·-· ·'.¥.· ~ o':: ·! __ ~_-... t'l':',nJ.I:-.• 

2 ON 18-59-1 lsophorone OM V v J 
2 A 88-7$-S 2-Nirrophcnol 0.10 v v ./ 
2 A IOS-67-9 2,4-Dimerhylphcnol 0.20 v' v v 
2 BN 111-91·1 bis(2-Chloroethoxy)mclhanc OJO ../ ./ v 
2 A 120-83-2 2,4-Dichlorophenol 0.20 -./ v v 
2 ON 120,82-1 1,2,4· Trichlorobcnzene 0.20 v v" v ./ v ,/ 
2 BN 91-2Q-3 Naphthalene 0.70 ../ v' ,/ 
2 ON 106-47-8 4-Chloroaniline 001 v' v v 
2 BN 87-68-3 Hexachloroburadiene 0.01 ../ v -../ 
2 A 59·50·7 4-Chloro-3-methylphenol 0.20 ./ v ../ " j v 
2 BN 91-SHi 2-Methylnaphthalenc 0.40 v v v 
J BN 77-47-4 lle<achlorocydopcntadlene 0.01 t,/ v 
J A 88-06-2 2,4,6-Trichlorophenol 

J A 95-95-4 1,4,5-Trichlorophenol 

Commenls: 
(p Sa.,.p lcJ, ou\ 0.""" I y 2 t",\ ~, Y -...,~ t'-y I j-.h& ~ ~ \ • 

@ .N,. ~of; bla~l:. 0 r l=';.ld ~\u.~l:. ,;,..\,_, ~la.J o~ lk <.: 1.' (. 
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SEMI-VOLATILE ORGANICS: page 2 
SW 846 - Merhod 8270 

SITE/PROJECT: ~ac ;}:)$/I. Vc.. )1\ ARCOC II: (,O i I ~ g 
LABORATORY: _ ___,G'-"£-,_.l.__ __ ~_LABORATORY REPORT#: 9 'ill ;.1 ;)'13 

Calib Calib CCV Method LCS IS DNA CASJ NAME Min RF Intercept LCS LCSD MS RF RSD I R' RPD Dlks RPD 

>.OS <10%10.99 <20% 

l ON 91-S8·7 2-Chloronaphthalcnc 0.80 ,.Jf\ v v v_ 1/ 
3 BN 88·74-4 2-Nilroanilinc (.,-) 0.01 v ../ V' 
3 BN 131·11·3 Dimethyl phthalate 0.01 ../ / ./ 
3 BN 208-96-8 Accnaphlhylcnc 0.90 v" v v' 
3 ON 606-20-2 2,6-Diniuotoluene 0.20 v v V" 
3 ON 99-09·2 l·Nitro1niline (--) 001 ../ v v 
3 ON 83-31-9 Acenaphthene 0.90 ./ v ../ ../ ./ ../ v 
] A Sl-28·5 2, 4 -Dinitrophenol 0.01 ./ 'lL~n 41, 7 
3 A 100-02-7 4-Nilrophcnol 001 ..,/ v '1!0,;). ·~(. ~s.s.,- J ll'l 
3 ON 131·64-9 Dibenzofuran 0.80 ../ ../ v 
3'" BN 121-14·2. 2,4-Dlnilrololuene:-;.:¢;;\ :; ·~ *.l 0.2~ !-~· • r~\ t•~;.~ 'V$ '"''h!W llt.f~~ l:f~.: ··~~ ;5£i' ",]/' ~~;~ ,V/(i 

" 
~. ' . ._I •• . '""""' '?'I'. 

3 ON ft4-66-2 Dicthylphrhalate 001 ../ ./ v 
l ON lOOS-12·3 4-Chlorophcnyl-phellyltthct 0.40 v ../ ~ 

3 ON 86-73-7 Fluorene 0.90 .,/ ../ v 
l BN 100-01·6 4-Nitroanilinc lP -) 0.01 v l'l. 'i S"''i v 
4 A S34-S2·1 4,6-Dinllro·Z·melhylphenol O.oJ V" J),f'i& I .!.I~ 

4 BN 86·30·6 N·Nilrosodlphcnylamine (I) 0.01 ,/ ""'- v 
4 BN l0l·S5-l 4-0romophenyl-phenylether 0.10 v v v 
4 ~~ tB~~ l!!i7~i! .~ tfeilachlo!iJ~hlEJie'·o :.! •,J,~~)I< 01IO ;,h. ;;_~-:.; ... : .. r 2~~ I ~f.J!&.'lJ~: 1'1"¢)~ 1~l ~Ptf )i~l~-~·~ ~~.\l! ;h'j:l1 Jj<;·r,j 

•""'•' ··~· . . ,, ·.-· ., 

Pcntachlotop~e~ol.i.;;\•;V: ' ':· 1 •• o.os· 
•• 

'. ~v.> l.t.'~;~g)l 'Jl!'~ ·::~i" ;~.r 'V' ~-rv:~ \1' ,1'(/ 4. C. A~· 87-86-5. ~ ~ I ' . j 

' 
! ._ _'' .~1. ,, 

4 BN 8S-01·8 Phenanthrene 0.70 v v v 
4 BN 120-12-7 Anthracene 0.70 v v ../ It 

Ci 4 ON 86-74-8 Carbazole O.oJ .,., ./ l'i.'.i N4 
4 BN 84-74-2 Di·n·butylphthalllc 0.01 v v ./ v 
4 ON 206-44·0 Fluoranlhene 060 v -L v 
s BN 129·00·0 Pyrene 0.60 .,/ v"' V' v ./ _L. ./ 
s BN 8S-68-7 Butylbenzylphthalale 0.01 v v v 
s BN 91·94-1 3,3'-Dichtorobentidine 0.01 ./ v 4'1.1 
5 BN S6-H-3 Oenzo(a)anthracene 0.80 ../ V' v . 
Comments: 

<!>s .. _,-... ... ~ ...... lyz.e,l (:..,. c .. ,., .. ~~~~-
(J N; • •. &,l .. Al .. r s:. iotl ~ ... k J ._,q-o 'lt .. r,,_; ~\ ".. !(.. <:a<. . 
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MS 
Field 

Eq. Field MSD Dup RPD 
RPD Blks Dlks 

v A/It: }./1\ 

v / 

lib .L 

.t:~j ~'C>i't~ ;j,i ~tl.\ 11,: r~ .. ij. ~U·It'J 'ti~' l\'}~jj ·•· ·~ :1 ~ .i. 
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JUSTIFICATION FOR REMOVAL OF RADIOLOGICAL 
RESTRICTIONS AT S;\TL ER SITE 228A 

Introduction 

ER Site 228A, the Centrifuge Dump Site, is managed by the Sandia National 
Laboratories/New Mexico Environmental Restoration Project. Environmental concern at 
Site 228A was primarily based on the presence of depleted uranium (DU) fragments that 
have weathered into schoepite. Site 228A is also designated as a Radioactive Materials 
Management Area (RM1v1A) by Sandia National Laboratories. 

The following narrative is to provide the necessary information to the Department of 
Energy to obtain their concurrence that the site is suitable for unrestricted radiological 
release of SNL ER Site 228A under guidance found in DOE Order 5400.5 and related 
interpretive correspondence. 

Site Description :md Histon· 

Site 228A is located on the northern rim of Tijeras Arroyo, about 500 feet east of 
SNL/NM Technical Area II. The site is approximately 1.6 acres in size. In the mid-
1950s, DU fragments were dumped along the arroyo rim along with other test debris from 
the nearby rocket-powered centrifuge, which was used for testing the reliability of nuclear 
weapon components. 

Under the direction of the ER Project, Rust Geotech, Inc. identified two radioactive 
anomalies at Site 228A in September 1994. The anomalies were identified as 228E l and 
228E2. Unfortunately, these anomalies were partially covered by !-foot-thick concrete 
slabs on a steep slope, which limited the Rust Geotech, Inc. effort to remove 
contaminated materials. Still, some of the soil beneath the slabs was excavated and 12 
drums ofDU fragments and DU-contaminated soil were generated and disposed of. The 
largest DU fragment encountered weighed about 40 pounds. Another drum of radioactive 
metallic test debris was generated. However, the majority of the test debris and DU 
remained covered by soil and concrete slabs until hea·11y rainfall in July I 997 caused 
significant erosion in the gully. As a result of the rainfall, DU fragments and test debris 
were washed down the gully and onto a small alluvial fan on the edge of the arroyo. 

After visible pieces ofDU were picked up by hand in August 1997, geophysical and 
radiological surveys were conducted. The surveys revealed that DU fragments and test 
debris were buried over an approximate 0.5 acre area consisting of the gully and 
adjoining alluvial fan (SNL/NM, 1998). During July through November 1998, the ER 
Project conducted a voluntary corrective measure (VCM) at Site 228A. Loaders were 
used to excavate soiL test debris, and DU fragments. After being sorted through a field 
grizzly (a mechanical sieve), soil from the excavation work was processed with the 
Thermo NUtech Inc. Segmented Gate System (SGS). Soil containing DU that exceeded 
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criteria of27 pCi/g ofDU was containerized (see Attachment I). Soil that was below the 
cleanup criteria was diverted to a "cold pile", which has a volume of 1,380 cubic yards. 
Test debris was containerized separately. The "cold pile" remains onsite and is formally 
identified as pile #5. 

A total of about 1,380 cubic yards of soil was processed through the SGS. Soil was 
sorted through the SGS based on a 27 pCilg screening threshold, which was 10% of the 
U-238 Preliminary Remediation Goal (PRG) of271 pCilg. An additional 130 cubic yards 
of oversize material that was sorted out by the SGS grizzly was not processed. 

A total volume reduction of contaminated material is excess of99 percent was realized 
after the soil was processed through the SGS. A total of approximately 5 cubic yards was 
sorted by the SGS to a "hot pile" that represented soils above the SGS-criterion of 27 
pCi/g for U-238. These soils were placed in twenty-one 55-gallon drums for disposal as 
radioactive waste. The remaining soil that was below the 27 pCilg PRG was sorted to a 
separate "cold pile". This pile, approximately 1,380 cubic yards, remains onsite. 

Final Radiologic:al Condition of Site 

During the VCM activity, virtually all DU was removed from the site. A small residual 
amount ofDU remains in a "cold" soil pile that was produced by the operation of the SGS 
process. Nme composite soil samples and two duplicates were collected from the "cold 
pile". The samples were sent to onsite and offsite laboratories for radiochemical and 
chemical analyses. The radioactive soil concentration results of these analyses are 
presented in Attachment 2. Radionuclides were detected in activities only slightly 
exceeding background and well below a PRG of27l pCilg for unrestricted release. 
Laboratory analyses of the composite soil samples showed a maximum of8.2 pCilg for 
the "cold pile". This highest net value (8.2 pCilg- 1.3 pCilg = 6.9 pCilg) will be used in 
RESRAD to conservatively calculate potential human exposure for future use scenarios at 
the site. 

Maximum Residual Radionuclide Levels in ER Site 228A Soils 

Radionuclide Maximum Activity (pCi/g) Background Activity (pCi/g)" 

U-238 8.2 1.3 

U-235 0.28 0.18 

U-234** 1.02 1.6 

*(Dinwiddie, 1997) 
•• U-234 values were calculated using the U-238 concenlr.llioo and assuming that the U-238 to U-234 
ratio was equal to that detected during waste characterization of depleted uranium-contaminated soils 
generated during the radiological voluntary corrective measures project, where U-234=U-238/8 (Brown 
January 1998). 
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A final walkover radiation survey was conducted by S~L RCTs in the gully and alluvial 
fan from where the soils had been excavated. No radioactivity readings 1.3 times above 
background were noted during the survey. All oversize material that was sorted by the 
· SGS grizzly was swiped and surveyed for release; items that were 1.3 times greater than 
background were containerized for off-site disposal. 

Dose Assessments for Site 

A dose assessment, using the DOE RESRAD computer code, was performed for ER Site 
228A assuming both industrial and residential (loss of active control measures) land-use 
scenarios. It assumes that the only contamination will come from the 1,380 yd3 of "cold" 
soil produced by the SGS sorting operation. The highest lab result from the composite 
sampling activity is taken to represent the average concentration of the entire pile. It is 
proposed that this be pile be spread evenly over about 0.8 acre of the existing site, 
resulting in a layer about I .2 feet thick. This "slightly contaminated" layer is used as the 
basis of the RESRAD analysis. since no other contamination remains at the site. Site
specific RESRAD input parameters were developed based on information provided by 
the Task Leader responsible for the site and were as follows: 

+ Area of Contaminated Zone: 3238 m2 

+ Thickness of contaminated zone: 0.37 m 
+ Length Parallel to Aquifer Flow: 49 m 
+ Density of Contaminated Zone: 1.27 g/cm3 

+ Contaminated Zone Total Porosity: 0.5 
• Contaminated Zone Effective Porosity: 0.3 
• Contaminated Zone Hydraulic Conductivity: 890 m/year 
• Contaminated Zone b Parameter: 4.9 (Sandy Loam) 
• Runoff Coefficient: 0.4 

The RESRAD dose assessment resulted in the follO\>ing maximum Total Effective Dose 
Equivalents (TEDE) to the Reasonably Maximally Exposed (RME) individual (Miller, 
I 998b) 

• Industrial Land-Use: 0.20 mrem/year (the "most likely" future use of the site) 
• Residential Land-Use: 1.1 mrem/year (scenario remotely possible with loss of 

institutional control) 

ER Site 228A. with the SGS-sorted "cold'' soil pile spread over about 0.8 acre on the site. 
is recommended for unrestricted radiological release since both the industrial (most 
likely) and the residential (remotely possible) scenario resulted in an incremental TEDE 
to the on-site receptor of less than 25 mrem/year per DOE Order 5400.5, Chapter IV. 
The calculated TEDE for both scenarios are also \Vel! below proposed EPA guidance of 
I 5 mrem/year (OS\\'ER 9200.4-18). The average radiation exposure due to natural 
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human health due to exposure to radionuclides at the site are well within proposed 
standards when considering both a industrial land-use scenario and a residential land-use 
scenano. 

The data used for these RESRAD runs came from the laboratory analyses of the soil piles. 
Similar data was obtained live-time during the operation of the SGS. The maximum 
"clean pile" daily average from this analysis was 24.4 pCi/g. If this U-238 value was used 
instead of the analytical-laboratory value, the resultant projected doses would only be 
approximately 3 times the TEDE values listed above and still well below the criterion for 
unrestricted radiological release for either exposure scenario. 

ALARA Analvsis for Site 

Since no contamination other than that found in the "cold" soil pile remains on the site, the 
ALARA. cost analysis will address only the expense of treating the 1,380 yd3 soil pile as 
radioactive waste compared to spreading it out on the site and leaving it. If it were 
necessary to handle the 1,380 yd3 pile as radioactive waste and ship it to a disposal facility 
to eliminate the 1.1 mrem/year dose projected for residential land use, it would cost about 
$786,000, which includes radioactive waste disposal cost of$550/yd3 and costs for 
mobilization, demobilization, waste management and verification sampling of $27,000. 
Assuming residential land use, where l.l mrem/year is avoided by each of the projected 6 
site residents (8 residents/acre X 0.8 acre) for each of the ne:rt 50 years, the projected cost 
per person-rem avoided would be $2.9 million. By comparison, the heavy-equipment cost 
to simply spread the soil pile on site is estimated to be about $1000. 

Further remedial actions or radioactive waste disposal expense to reduce the already 
minimal radiation doses on ER Site 228A are not reasonably justified. The site, with 
"cold" soil pile spread over about 0.8 acres on site, should be released for unrestricted use. 

Conclusion and Recommendation 

Based on the information provided above, ER Site 228A with the SGS-sorted "cold" soil 
pile spread over about 0.8 acres on site, can be released for unrestricted use with respect 
to radiological contaminants under the guidelines provided in DOE Order 5400.5. In the 
spirit of ALARA, care will be taken to spread the soil outside the I 00-year flood plain of 
Tijeras Arroyo. Sandia National Laboratories requests that the Department ofEnergy 
provide a memorandum of concurrence with this recommendation so that this action can 
be properly documented and access restrictions to the site can be removed. 

plmmitl.:r/site release/erll&a.dcx: 
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RESRAD, vers1on 5.6" T~ L~t - 0.5 year OE/16/99 08:05 Pa9e 2 

Summary Site 228A Office Worker Scenario 50/50 in/out. con!ervative 
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Dose Conversion Factor land Related) Parameter Summary 
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8-1 

8-1 

8-1 

8-1 

8-1 

8-1 
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8-1 
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D-1 Pb-210+0 
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D-1 Th-230 

D-1 U-234 

D-1 U-235+0 

D-1 U-238+0 

D-34 Food transfer factors: 
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D-34 Ac-22/+D milk/livestcck-int.aKe ratic, (pCi/Ll/ (pCi/d) 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

~-34 

:J-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-3-4 

D-3-4 

D-34 

D-3-4 

D-34 

Pa-231 

Pa-231 

Pa-231 

plant/soil concentration ratio, dimensior.less 

beef/livestock-intake ratic, (pCi/kg) I (pCi/d) 

milk/livestock-intake ratio, (pCi/LJ I (pCi/dl 

Pb-210+0 plant/soil concentration ratio, dimens1or.less 

Pb-210+D beef/livestock- intake ratio, (pCi/ kg) I ( p::i /d l 

Pb-210+0 rr.l.lk/livest.ock.-intake ratlo, (pCi!:; I (pC~/d) 

Ra-226+D 

Ra-226+J 

plant/soi: concentration ratio, d1mens1onless 

beef/livestock-intake ratlo, (~CiJkq}/ (pCi/d) 

Ra-226+D milk/llvestock-intake ratio, (pCi/L)/(pCl/dl 

Th-2.30 
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Th-230 

U-234 

~)-234 

U-234 

U-235+0 

U-235+0 

U-235+0 

plant/soil .cancentratio:~ ra:1o, dimens1onless 

beef/livestock-intake ratio, tpC:./kg)/ (pC1/dl 

milk/livestock-intake ratio, (pC;;./LI/ (pClld: 

plant/soil concentra:lor: ratio, dimens1ordess 

beef/L.vestock-inta.ke ratio, ~pCi/kg;.; 1pC1/dJ 

milk/livestock-i~take ra:~o. !pCi/Ll/ipC~/d) 

plant/soil concentration ratio, dimensionless 

beef/1lvestock-intake ratio, (pCi/kgJ!(pCi/d; 

milk/llvestoc:.C-intake ratio, tpCi/L) I ,:pCi/-:j) 

Cur :rent 

Value 

Paramete:

Name 

6. 72D.E:+OD 6. 720E+OO n:r2 J 1 :· 

1.280£:+00 :...280E+00 DCF2, 2'• 

2. 320E-02 2. J20E-02 o:;-2' 3 · 

8.6DOE-03 8.600£-03 c:F2c •. 

3.260£-01 3.260E-Ol o::F2•: 5.• 

1.320£-01 1.320£-01 D:F2•: 6) 

1. 230E-·:J!. l. 2-30E-Ol DCF2 •: 7) 

1.180£-:1 1.180£-01 DCF2( 91 

1. 460£-02 

1. 060E-02 

7.270£-03 

1.330£-03 
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2.670£-04 
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2.500E-03 

2. OOOE-05 

2. OOOE-05 

1.00GE-02 

~-. OO::J.£-03 
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1. OO:J.t-02 

E. oo:n:-o4 
3. oo.:·£-04 

4. OOOE-02 

1. OOOE:-03-

l.DOOE-03 

1. OOOE-03 

1. OOOE-04 

;.OOOE-Oo 

2.500E:-03 

3.400£-0< 

6.000£-04 

2.500E-03 

3. 400E-04 

6. OOOE- 04 

1. 4 BOE-02 

1. 060£-02 

7.270£-03 

1. 330E-03 

5.480£-04 

2.830£-04 

2.670£-04 

2.690£-04 

2.5COE-03 

2.000£-05 

2.0COE-05 

l.OOOE-02 

5.000E-03 

5.0COE-06 

l.OOOE-02 

8.000£-04 

J.OOOE-04 

4. OOOE-02 

1.000E-03 

1.000E-03 

DCF3; 1 I 

DCF3; 2 I 

DCF3; 31 

DCF3[ 41 

DCF31 51 

DCF31 61 

DCf'3 r 7 l 

DCF31 81 

RTF( 1,1) 

RTF( 1_,2) 

RTF( 1, 3) 

RTF( 2,1) 

RTF( 2,21 

RTF I 2, 31 

RTF[ 3,11 

RTF( 3,21 

RTF( 3,3) 

RTr I 4, 11 

RTF[ 4,21 

RTF{ 4, 3) 

1.000£-03 RTF[ 5,11 

1.000£-04 RTF[ 5,21 

5.000E-06 RTF[ 5,3) 

2.500E-03 

3. 4 OOE-04 

6.000E-04 

RTFI 6,11 

RTFJ 6,2) 

RTF( 6,31 

2.500E-03 RTF( 7,1) 

3.400E-04 RTr( 7,21 

6.000£-04 RTF( 7,31 



RESRAD, Version 5.82 Tl-1 Limit - O.!t yeat 06/16/99 O?::..l Page .::. 

Summary Site 22aA Office Worker Scenario 50/50 in/out, conservative 

file 228AINOH. RAD 

Dose Conversior. Factor (and Related) Parameter Summary !continued) 

File: DOSFAC.SlN 

Menu 

D-34 

D-34 

D-34 

D-5 

D-5 

C·-5 

=·-; 
D-S 

D-5 

D-5 

o-:. 
D-~ 

D-5 

0-5 

D-5 

D-5 

D-5 

D-S 

D-5 

D-5 

0-5 

0-5 

D-5 

D-5 

D-S 

D-5 

D-5 

U-23E+D 

U-238+0 

U-238+0 

Parameter 

plant/soil concentration ratio, dimensionless 

oeef/li vestock-intake ratio, (pCi/ kg) I (pCi/d} 

milk/livestock-intake ratic, (pCi/L) 1 (pCi/d) 

Bioaccumulatio~ factors, fresh water, L/kg: 

Ac-:227+:· f~s!l 

Ac-22'+S-

Pa-231 

Pa-231 

Pb-2:.0+D 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Th-230 

T!l-230 

U-234 

U-234 

U-23~+D 

U-235+D 

U-238+D 

U-238•0 

crustacea and mollusks 

::ish 

crustacea and mollusks 

fish 

C.!''.lStacea and mollusks 

fish 

crustacea and mollusks 

fish 

crustacea and mollusks 

fish 

crustacea and mollusks 

fish 

crustac~a and mollusks 

fist-. 

crustacea and mollusks 

Current 

Value 

2.500E-03 

3.400E-04 

6.0DOE-04 

l . .SOOE+O:. 

l.OOOE+03 

l.OOOE+Ol 

1.100E+02 

3. OOOE+02 

1. OOOE:+02 

5.000E+Ol 

2.500E+02 

l.OOOE+02 

S.OOOE+02 

l.OOOE•Ol 

6.000E+Ol 

l. OOOE+Ol 

6.000E+Ol 

l.OOOE+Ol 

6.000£+01 

Defaul: 

2.500E-03 

3.400E-04 

6.000E-04 

l.SOOE+Ol 

1. OOOE.+OJ 

l.OOOE+Ol 

l.lOOE+0:2 

3.000E•02 

l.OOC.£+02 

5.000E+Ol 

2.500£+02 

1.000£+02 

5.000£+02 

l. OOOE+Ol 

6.000E+Ol 

l. OOOE+Ol 

6.DOOE+Ol 

l.OOOE+Ol 

6.000E+Ol 

Paramete= 

Name 

RTf( 6.:· 
RTF: S,2J 

BIOF'AC: ::.. ':I 
BIOFAC: l, 2) 

BIOFAC: 2,1) 

BIOFAC: 2,21 

3IOFAC < 3, I I 

EIOFAC 1 3, 2) 

BIOFAC ( 4, 1) 

BIOFAC\ 4,2) 

B!OfACi 5,11 

B!OFACI 5,21 

BIOfAC( 6,11 

B!OFAC I 6, 2 I 

BIOFA::( 7,1} 

81 OFAC ( 7, 21 

B!OFACI E,ll 

BIOFAC I E, 2 I 



RESRAD, version 5.82 ~ Limit • c.S year 08/16/99 07~51 Page 4 

Summary Site 22BA Office Worker Scenario S0/50 in/out, conservative 

rile 22BAINDH. RAD 

Site-Specific Parameter summary 

Menu 

ROll 

RO"l 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

RCll 

ROll 

ROll 

RCll 

RCll 

R012 

R0l2 

R012 

R012 

R013 

R013 

R013 

R013 

R013 

R013 

R013 

R013 

R013 

R013 

R013 

R013 

R013 

R013 

R013 

R013 

R013 

R013 

;\Q)4 

R014 

R014 

R014 

R014 

R014 

ROl-4 

R014 

R014 

R014 

Parameter 

Area of contaminated zone (rr.u21 

Thickness of contaminated zone (m) 

Length parallel to aquifer flow lml 

Basic radiation dose limit lmremlyrl 

Time since placement of material 1yr1 

Times for calculations {yr) 

Times for calculations (yr) 

Times for calculations (yrl 

Times for calculations (yrl 

Times for calculations (yr) 

Times for calculations (yrl 

Times for calculations (yrl 

Times for calculations (yrl 

Times for calculations (yr) 

I~itial pr~n=ipal radionuclide (pCi/g): U-235 

I~itial prin=ipal radionuclide (pCi/gJ: U-238 

Concentra~io~ ~n groundwater 

ConcentratLor. ~n groundwater 

Cover depth (m.'• 

lpCi/LI: u-235 

IPCi/LJ: U-238 

Density of cover material lg/cm*•3) 

Cover depth erosion rate (m/yrl 

Density at contaminated ~one (g/cm*~3) 

Co~ta~inated zone erosion rate 1m/yr) 

Contaminated zone total porositY 

Contaminated ~one effective porosity 

Contaminated ~one hydraulic conductivity (m/yr) 

Contaminated ~one b parameter 

Average annual wind 3peed (m/sec) 

Humidity i~ air tg/~**31 

Evapotranst:ira:.~or. coefficient 

Precipitation (m/yr) 

Irrigation (m/y!") 

Irrigation mode 

Runc!t coett:clent 

Watershed area for nearby stream or pond (m**2: 

AcC'Jracy for water/soil computations 

Density of saturated zone (g/cm**3J 

Sat~rated zone total porosity 

Saturated zone effective porosity 

Saturated zone hydraulic conduct~vity (m/yr) 

Saturated zone hydraulic gradient 

Saturated zone b parameter 

Water table drop rate (m/yr) 

Well pump in:.ake depth (m below water tablel 

ModE!l: Nondispersior. (NO) or Mass-Balance (MS) 

Well pumping rate (m•~J/yr} 

Use:::

Inpu:. 

3.23fE+03 

3. 700£-01 

not used 

1. SOO.E:.+Ol 

0. OOO.E:.+OO 

1.000E+OO 

l.000E+03 

no: used 

I not. used 

I not used 

I not used 

I not used 

I not used 

I not used 

I 
I 6. 2001:-o1 

1 1. oio!:+01 

I not used 

I not used 

I 
I o.ooot:+oo 

I not used 

I not used 

I 1. s50t+oo 

I o.ooo~:•oo 
I 4.ooot-o1 

I 3.5oot-o1 

I 3.650£+03 

I 4.9oOE+oo 

I 3.630E+oo 

~ not usee:: 

9.990£-0! 

2.670£-01 

0. OME+OO 

overnead 

2.000£-01 

nat ~sed 

not used 

1.850~+00 

'- 000£-01 

3.500£-01 

3.650E:+03 

2. OOOE-02 

4.900E+OO 

:.COOE:-03 

1. G001:+01 

ND 

2.500£+02 

Default 

l.OOD£+04 

2. OODE+C·O 

1. OOOE+C-2 

J.OODI:+Ol 

~.000£+00 

1.000£+00 

3. OOCE+OO 

1. 000£+01 

I 3.00GE•01 

I 1. OOOE-02 

I 3. ooot+o2 

I 1.ooos•o3 

I o. ooos.oo 

I o.ooot•oo 

I 
I o.ooot+oo 

I o.ooot+oo 

I o.ooot:•oo 

I O.OOOE+OO 

I 
I O.OOOE+OO 

I 1. 5oOt+oo 

I l. OOOE-03 

I :.5oOE+oo 

I :.cooE-03 

I 4.COOE-Ol 

I 2.oooE-o1 

I 1.ooo1:+o1 

I 5.3oOE+oo 

I 2.ooot+oo 

I B.OOOE+OO 

I 5.ooot-o: 

I 1.000£+00 

I 2.G00E-Ol 

overhead 

2.000£-01 

l.OOOE:+Q6 

1.000£-03 

1.500£+00 

4.00cE-01 

2-. 000£-01 

1.000£+02 

2.000£-02 

S.300E+OQ 

1.000£-03 

1 '000£+01 

NO 

2.500£+02 

Used OJ' RE.SAA: 

( T~ differen~ !ro:r. use.:: ~q::.:.:: 

• I 3\ 

1' i 6' 

Tl I' 

. , e. 

Sli 71 

I 51( s I 
I Wli 71 

I W11 81 

I 
I COVERO 

I DI:NSCV 

I vcv 
I DENSCZ 

I vcz 
I TPCZ 

I EPCZ 

I HCCZ 

I BCZ 

I WIND 

I HUMID 

I EVAPTR 

I PRECIP 

I RI 

I IOITCH 

I RUNOFF 

I WARI:A 

I EPS 

I 
I DENSAQ 

I TPSZ 

I EPSZ 

I HCSZ 

I HGWT 

I BSZ 

I VWT 

I DWIBWT 

I MODE: 

I uw 
I 
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Summary Site 22aA Office Worker Scenario 50/50 in/out~ conservative 

file 22SAINOH.RAD 

Site-Speciflc Paramete~ Summary (cor.tlnued) 

Menu 

R015 

RG15 

RC•l5 

RC15 

R015 

RD:5 

ROlS 

Paramete::-

Number of unsatcrated zone strata 

U~sat. zone l, thickness (m) 

Unsat.. zc-ne 1, soil density \g/cm"*"'3) 

Unsat. zone 1, total porosity 

Unsat. zone 1, e!fective porosity 

Unsat. zone 1, soil-specifl.c b parameter 

C'nsa:. zone 1, hydraulic condJ.;.Ctivit.y (m/yri 

ROlE Cl.st=ibution coefficients for U-235 

R016 

RD16 

RD16 

RD16 

RD16 

Cc-nt3.m:..nated zone lcm•..-3/g) 

Unsaturated zone : (cm~*3/~) 

Saturated zone (c.m~*3/~) 

Leach rate {/yr) 

Solcb~lity cons~ant 

R016 Distribution coeff~cients for U-238 

R016 

R016 

R016 

Rc16 

R::J16 

Contaminated zone (cm~*3/g) 

Unsaturat~c zo~e 1 (cm*•3/g) 

Saturated zone (cm**3/g: 

Lec.ch rate (/yr:• 

Solubility constant 

R016 Dis"tribu:ior. coefficients for daughter Ac-221 

R016 

RO'" 

RD16 

~016 

R016 

Co~ta~inated zone (~*~3/g: 

Unsat~rated zcne 1 l=m·~3/g) 

Sa:urated zone (::::m•*3/g) 

Leach =ate (!yr) 

Solubility cons"tant 

R016 D~st=ibuti~r. coefficients for daughter Pa-231 

R016 

R016 

RD16 

RD16 

R016 

Contam~nated zone lcm•*3/g) 

Unsaturated zone : (cm**3/g) 

Saturated zone {cm**3/g} 

Leach rate (/yr) 

Sol~b~lity cons~ant 

R016 Distribution coefflcients fo~ daughter Pb-210 

R016 

R016 

R016 

R016 

R016 

Contam~~ated zone (cm**3/g) 

Unsaturated zone 1 {cm**3Jg:

Sat•J=ated zone \cm**3tg:~ 

Leach rate (/yrJ 

Solubility constant 

RC16 D~stribution coeffi=ients fer daughter Ra-226 

RD16 

RD16 

R016 

R0l6 

R016 

Cor.tam~nated zone {cm**3/g) 

Unsaturated zone 1 ~cm**3/g) 

Saturated zone (cm**3/g) 

Leach rate :lyr) 

Solubil~ty constant 

User 

Input 

net use::! 

not use·:j 

not used 

not used 

not usee 

:10t used 

not used 

4.000£+05 

not used 

not used 

O.OOOE+OO 

O.:)OOE+OO 

4.000£+05 

no:. used 

not used 

O.DOOE+OO 

D.OOOE+DC 

2.900£+03 

not used 

not used 

0. OOOE+OO 

,.OOOE+OO 

1. 3COE+03 

not used 

not used 

O.OOOE+OO 

O.OOOE-tOO 

5.900E-t0~ 

not used 

not used 

O.OOOE+OO 

O.OOOE+OO 

:,,300E+05 

not used 

not used 

O.OOOE+OO 

O.OOOE+OO 

Default 

4.000£+00 

l.500E+OO 

4.000E-01 

2.000£-Dl 

5.300E+OO 

:.OOOE+Ol 

S.OOOE+Ol 

5. OOOE.+Ol 

5.000E+01 

O.OOOE+OC 

O.OOOE+OC 

5.000£+01 

5.000E+Ol 

5. OOOE+C.l 

O.DOOE+OO 

O.OOOE+OO 

, ODOE+Dl 

2.000E+Ol 

2.000E+Ol 

D.OOOE+OO 

O.OOOE+OO 

5.DOOE+01 

S.OOOE+Ol 

5. OOOE+01 

D.OOOE+OO 

O.OOOE+OC 

l.OOOE+02 

l.OOOE+02 

1.00GE+02 

0. OOOE+OO 

C.OOOE+OO 

7.000E+Ol 

7.000E+Ol 

7. OOOE+O 1 

0. OOOE+C·O 

O.OOOE+OD 

Used by RE:SRA.:' 

r I! different frorr. use= :..:lp:.;: ·~ 

O,BOlE-10 

net used 

7.801E-10 

not usee 

1. 076E-07 

not u.sed 

2.400£-07 

not used 

5.289E-09 

not used 

5.888£-10 

not used 

:-: .. 

Er:::::: 

D::NL1-C:: ( -;) 

o:::Nuc:: l 

DCNL:C.S, "71 

SCLUBK I '7) 

DCNUCC I 8 i 

DCNUCU I 8, 1 I 

DCNUCS { 8 :· 

ALEACH I 81 

SOLUBK l 8: 

DCNUCCI 1 I 

OCNUCU I 1, 11 

DCNUCS I 1 I 

ALEACHI 11 

SOLUBK I 11 

DCNUCCI 21 

DCNUCUI 2,11 

OCNUCSI 2J 

ALEACH I 2) 

SOLUBKI 21 

DCNUCCI 31 

DCNUCUI 3,11 

DCNUCS( 31 

ALEACH ( 3.1 

SOLUBK I 31 

DCNUCC( 4) 

DCNUCU( 4,1) 

DCNUCSI 41 

ALEACHI 41 

SOLUBK ( 4) 
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Summary Site 228A Office Worker Scenario SD/50 in/cu~, conservative 

File 22BAINDH.RAO 

Site-Specific Parameter Summary tcontinued) 

Menu Parameter 

R016 Distribution coefficients for daughter Th-230 

R016 

R016 

R016 

R016 

R016 

R016 

R016 

R016 

R016 

R016 

R016 

R017 

ROll 

ROJ7 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

ROJ7 

ROJ7 

ROJ7 

R017 

R017 

i\OD 

R017 

i\017 

ROll 

ROD 

ROlO 

ROD 

R017 

R0:7 

R017 

R017 

R017 

R:Jl? 

RC!J 

ROD 

RDP 

ROll 

ROP 

Cont~inated zone lcm••3!g) 

Unsaturated tone 1 (cm•*3/g) 

Saturated zone (cm**3/gl 

Lea~h rate (/yr) 

Solub~lity constant 

Distribution coefficients for daughter U-234 

Contaminated zone (cm+•3fgl 

Unsa:urated zone 1 tcm**3/g) 

Saturated zone (cm•*3/g) 

Leach rate l/yr) 

Solubility constant 

Inhalatior. rate (m,....,3/yr) 

Mass loading :tor inhalation (g/m'*'*3) 

Exposure duration 

Shie~ding factor, inhalation 

Shie~ding factor, external gamma 

Fraction of tirr.e spent indoors 

Fraction of time spent outdoors (on site) 

Shape facto~ Ilag, external gamma 

Radii of shape fac~or array 1~sed if FS -11: 

Outer annular radius (m), r1ng 1: 

Outer annular radius (m), r1ng 2: 

Outer annu~ar radius (m), ring 3: 

Outer annu:ar radius (m), r~ng 4: 

Outer armuiar radius (m), r~ng 5: 

Outer ancular radius (m), r~ng 6: 

Outer annular radius <~J. r~ng 7: 

Outer annular radius <~), r~~g 8: 

Outer annular radius /~), r1~g 9: 

Outer annular radius (m), r1ng 10: 

Ou:er annular radius (m), r1ng 11: 

O~:er annular radlus (m), r1ng 12: 

Frac:ior:s of annula.r areas Wl tl':in .'\REA: 

Ring 

Ri~g 2 

Ring 

Ring 

Rir.g 

Ring 6 

Ring 

Ring 

Ring 9 

Ring 10 

Ring 11 

Ring 12 

Input 

l.300E+0' 

not used 

not used 

O.OOOE+OO I 
O.OOOE+OO I 

I 
I 

4. ooos+o5 I 
not used I 
not used I 
O.OOOE+OO I 
0. OOOE+OO I 

I 
7. 300E+03 I 
7. 6oos-o7 I 
2. 500£+01 I 
4.oooE-ol I 
7.oooE-o1 1 
1.150£-01 I 
1.150£-01 I 
1. ooOE+oo 1 

I 
not used f 

not used I 
not used I 
not used f 

not used I 
not ~sed r 

not used I 
not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not u.sed 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

Default 

6.000E+04 

6. 000£+0< 

6. 000£+04 

O.OOOE+OO 

o.oOOE+OO 1 

I 
I 

5.oooE+or I 
S.OOOE+Ol I 
5. DOOE+Ol I 
0. OOOE+OO I 
O.OOOE+OO I 

I 
8. <OOE+03 I 
1. OOOE-04 I 
3.oooE+Ol I 
<.OOOE-01 I 
7.oooE-o: 1 
5.000E-Ol I 
2.sooE-al I 
l.OOOE+OO I 

I 
5. OOOE+Ol I 
1.011£+01 I 
O.OCOE+OO I 
O.OOOE+OO I 
O.OOOE+OO I 
O.OOOE+OO I 
O.OOOE+OO I 
O.OOOE+OO I 
O.OOOE+OD I 
Q.OOOE+OO I 
O.OOOE+OO I 
0. OOCE+OO I 

I 
I 

1. OOOE•OC I 
2.732E-01 

O.OOOE+OO 

O.OOOE+OO 

D.OODE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.C.OOE+OO 

O.OOOE-t-00 

O.OOOE+OO 

Used. by RE:SSA:-

(If different fror.: ·Jse::- 1.r:p·...:: 

2. 400E-ll 

not used 

7.801£-10 

not used 

>0 shows circular A~EA. 

DCN'JC' .. ' I :; , ~ 

;..:.r_.;:R ( 

so:::B!-:. 

CCN!J:C: 6 

DCNUCLlt 6, ll 

'JCNUCS \ 6\ 

ALE:A:-H ( 6 ~ 

SOLUBK ( 6 '1 

INHALR 

MLINH 

ED 

SHF3 

SHF! 

FIND 

FOTD 

FS 

RAD_SHAPE( 11 

RAD_SHAPE( 21 

RAD_SHAPE( 

RAD_SHAPE( 

RAD_SHAPE( 51 

RAD_SHAPE( 61 

RAD_SHAPE( 11 

RAD_SHAPEI 81 

RAD_SHAPE( 91 

RAD_SHAPE(lOI 

RAO_SHAPE(lll 

RAD_SHAPEC121 

FRACAI 11 

FRACAI 21 

FRACAI 31 

FRACAI 41 

FRACA( 51 

FRACA( 61 

FRACA( 1) 

FRACAI Bl 

FRACA( 9) 

FRACA110) 

FRACA(llJ 

FRACAC121 
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Summary Site 228A O!fice Worker Scenario 50/50 in/out, conservative 

File 22BAINOH.RAD 

Site-Specific Parameter Summary ~continued: 

Menu 

R01B 

ROlB 

R01B 

R018 

R018 

R018 

R018 

R018 

RG18 

R018 

R018 

R0l.8 

ROl$ 

ROlB 

ROlB 

ROlB 

R019 

R019 

R019 

R0l9 

R019 

R019 

R019 

R019 

R019 

R0l9 

RG19 

R819 

R19B 

Rl9B 

R19B 

Rl9B 

Rl9B 

Rl9B 

Rl9B 

R19E 

R195 

R:·g_:: 

Rl98 

Rl98 

Rl9B 

Rl98 

Rl9B 

R19B 

Cl4 

C1 4 

C14 

Parameter 

Fruits, vege~ables and grain consumpt~o~ (kg/yrt 

Leafy vegetable consumpLion (kg/yr) 

Milk consumption (L/yr} 

Meat and poul:ry consumption (kg/yr) 

Fish consumption {kg/yr) 

Other seafood consumption fkg/yr:• 

S3i: ingestion rate (g/yrl 

Drinking wate= intake fL/yr) 

Contam~nation fraction c: dr~nking water 

Contaminati::m fraction of l".ousehold water 

Cantaminatlon fraction of livestock water 

Contamination fraction of i::-rigatJ..on water 

Contamination fraction of aqua~ic food 

Contaminat~en fraction of plant food 

Contamination fraction of meat 

Contamination f~action of milk 

Livestock fodder intake fer meat (kg/day) 

Lives-rock !odder intake for milk (k:g/dayJ 

Livestock ~ater i~take for meat (L/day) 

Livesteck ~ate~ intake for milY. (L/day) 

Livestock soil in~ake [kg/day) 

Mass loading for foliar deposition (g/m**3) 

Depth of soil mixing layer (m: 

Depth of roots 1m1 

Drinking water fraction from ground water 

Household water frac~ion from ground water 

Lives:ocK water fra~tion frcm ground water 

Irrigation fraction from ground water 

Wet we1ght crop yield for Non-Leafy lkg/m••2) 

Wet wei~ht c~op yield for Leafy lkg/m**2) 

Wet weight c=op yield for fodder (kg/m**2) 

Growing Season for Non-Lea!y (years) 

Growing Season for Leafy (years) 

Growing Season for Fodder (yea:-s) 

Trans~ocation factor fer Non-~eafy 

Translocatlon factcr far :eafy 

Tra~slocation factcr far Fodder 

Dry Foliar Inter:::eption Fractl.on for Non-Leafy 

Dry Foliar Interception Fract1.on for Leafy 

Dry foliar Interception Fraction for fodder 

Wet foll.ar Interception Fraction for Non-Leafy 

Wet Foliar Interception Fraction for Leafy 

Wet foliar Interception Fraction !or fodder 

Weather1.ng Removal Constant for Vegetation 

C-12 :::oncentration 1r. water (g/cm•*31 

C-12 concentration 1n co:Jtaminated so1l (g/g: 

Fraction of vegetation carbon fr~ soil 

User 

lnput 

not used 

not used 

no: used 

not used 

not used 

not used 

3.650E+Ol 

net used 

not ;J.Sed 

Default 

1 . 600E•02 

1.40::1-E+Ol 

S.200E+Ol 

E. 300E+Gl 

5. 400E+·::JO 

9.000E-01 

3.650E+Ol 

5. HJOE+02 

l.OOOE+OO 

root use·::i l.OODE+OO 

~at used l.OOOE+OO 

not used l.OOOE+OO 

not used 5.000£-01 

not used 1-1 
not used 1-1 
noL used 1-l 

not used 6.800E+Ol 

not used 5.500E+Ol 

not used S.OOOE+Ol 

not used 1.600£+02 

not used S.OOOE-01 

not used 1. OODE-04 

1.500E·01 l.SOOE·Ol 

no: used 9.000E-Ol 

l.OOOE+OO l.OOOE+OO 

not used l.ODOE+OO 

not used l.OJOE+OO 

not used l.OOOE+OO 

r.ot 'Jsed . OOOE-01 

r.ot us-ed . SOOE+OO 

r.ot used .lOOE+OO 

not used .IOOE-01 

not usea 2.500£-01 

not useo S.ODOE-02 

not usee 

not usee 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

l.OOOE-01 

l.800E+OO 

~.:JOOE+OO 

2.500E-Ol 

2.500E-01 

2.500£-01 

2.500£-01 

2.500E-01 

2.500E-Ol 

2.000E+Ol 

2.oooE-oe 
J.OOOE-02 

2.000E-02 

Used by RESRA:' 

(If d.:tferent from use:r ~np..:t, 

~·:::::::-; 3 

:r::::-:.:, 

D!E:" ( 6' 

so::.. 

FLI'i 

f"IRW 

E'"R~ 

FPLANT 

FME.AT 

FMILK 

LriS 

LFI6 

LWI5 

LWI6 

LSI 

MLFD 

OM 

DROOT 

FGWDW 

FGWHH 

FGWLW 

FGWIR 

YV(l) 

YV(2) 

YV(3) 

TE ill 

TEI21 

TEi31 

TIV ( 1 J 

TIV(2) 

TIVI 31 

RDRYill 

RDRY(2J 

RDRYI3J 

RWETill 

RWET 121 

RWETI3) 

WLAM 

C12WTR 

C12CZ 

CSOIL 



RESRAD, Version 5.82 ~Limit • 0.5 year 08/16/99 07:51 Pa'J" 

Summary Site 228A Office Worker Scenario 50/SO in/out, con5ervatlve 

File 228AINDH.RAD 

Site-Specific Parameter S~~ry {continued) 

Menu Parameter 

Cl4 I Fraction of veQeo:ation carbon from air 

Cl4 ( C-14 evasion layer thlckness in soil 1m~ 

C14 I 
Cl4 I 

C-14 evasion !lux ra~e from soil (1/secl 

C-12 evasion flux ra:e from soil (1/secl 

Cl4 I Fraction of grain 1n beef cattle feed 

C14 / Fraction of gra~:J in milk cow feed 

I 
STOR I Storage times of contaminated foodstuffs laays): 

STOR I 
STOR I 
STOR I 
STOR I 
STOR I 
STOR I 
STOR I 
STOR I 
STOR I 

I 

Fruits, no~-leafy vegetables, and grain 

Leafy vegetables 

Milk 

Meat and poultry 

Fish 

Crustacea and mollusks 

Well water 

Surface water 

Livestock fodder 

R02l I Thickness of building foundation (m} 

R021 I Bulk density of building foundation (g/cm••3J 

R021 /.Total porosity of the cover material 

R021 I ~otal porosity of the building foundation 

R02l J Volurnet=ic water content o: the cover material 

R021 ·I Volumet=ic water content of the foundation 

R021 I Diffusion coefficient for radon gas (m/sec): 

R021 I 
R021 I 
R021 I 

in cover material 

in foundation ma:erial 

in contaminated zone soil 

R021 1 Radon vertical dimension of mixln~ (m) 

R021 I 
R021 I 
R021 I 
R021 I 

Average building ai= exchange rate :1/hr) 

Height cf the building (room) (m) 

Building ir.terior area factor 

Building depth below ground surfa~e (ml 

R021 I Emanating power of Rn-222 gas 

R021 I Emanating power of Rn-220 gas 

Use.r 

Inp•Jt 

no: used 

not used 

no't used 

no:: used 

not used 

not used 

1.400E~Ol 

1.000£-+00 

1.000£-+00 

2.000£-+01 

7.000£-+00 

7.000£+00 

l.OOOE-+00 

l.OOOE-+00 

4.5:!0£+01 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

1-l.OOOE+OO 

1-1. OOOE+OO 

not used 

not used 

not used 

not csed 

net used 

not used 

not used 

Default 

9.80JE-01 

3.000£-01 

7.000£-07 

J. OODE-10 

L OOOE-01 

2.000£-01 

1.400E+Ol 

l.OOOE.+OO 

l.OOOE+OO 

2.000£-+01 

7.000E+00 

7. OOOE+OO 

1. OOOE-+00 

l. OOOE-+00 

4.500£-+01 

l. SOOE-01 

2. 400E+OO ·I 
4.000£-01 I 
1. OOOE-01 I 
S.OOOE-02 I 
3.oooE-o2 I 

I 
2.oooE-o6 I 
3. OOOE-07 I 
2.oooE-o6 1 

2.oooE-+oo I 
S.ODOE-01 I 
2. SOOE-+00 I 
0. OOOE-+00 I 

l-1. OOOE-+00 

2.500£-01 

1.500£-01 

Used by RE:SR.i\P 

(!f different frorr. user .::.nput' 

6.666£-09 

2.280£-06 

Pa~ar:.e:e:-

t.:a:ne 

CA!i'. 

D"''

£\'S!\ 

REVS"!\ 

S':'0t::_':' !1·· 

STOR_~(2'· 

ST:JS._T ( 3 ·1 

STOR_T(41 

ST:JS._T ( 5 ·1 

STOS. T( 6.1 

S!'OF._':' ( 7 I 

S70R_':'l81 

STOR_Tl9) 

FLOOR 

DENSFL 

TPCV 

TPFL 

PH20CV 

PH20rL 

DIFCV 

DIFrL 

DIFCZ 

HMIX 

RE:.XG 

HRM 

FAI 

DMFL 

EMANAill 

EMANAI21 



KtOSN\D, VQISJ:OU OJ. bZ ·J.·~ J..l.DI.l.t:: • u.OJ year Ud/ OLO/ !f::P U I .;;JI 

Swmnary Site 22BA Office Worker Scenario S0/50 in/out, conservative 

File 22BAINDH. RAD 

Summary of Pathway Selections 

Pathway 

external ganuna 

inhalation (w/o radon) I 
plant ~ngestion 

meat ingestion 

milk ingest~on 

aquatic foods 

drinking water 

soil ingestion 

radon 

Find peak pathway doses 

User Selection 

act1ve 

act1ve 

suppressed 

suppressed 

suppressed 

suppressed 

suppressed 

act.1ve 

suppressed 

suppressed 

c-age 



RESRAD, Version 5.82 T~ L~t • 0.; year 

Summary Site 22BA Office Worker Scenario 

File 22 BAINDH. RAD 

OB/16/99 L<::>l 

50/50 in/out, conservative 

Paqe lU 

Contaminated Zone Dimensions Initial Soil Concentrations, pC:/g 

Area: 

Thickness: 

Cover Depth: 

3238.00 square meters 

0.37 meters 

0. DO meters 

Total Dose TDOSE{tJ, mrem/yr 

::_:-235 

:_:-:?.32 

Basic Radiation Dose :.~mit lS :nrem/yr 

6.200E-01 

l.O:OE+O: 

Total Mixture Sum M(t) = Fraction of Basic Dose Linit Received at Time (t) 

t(years): 

TDOSE:ti: 

M :t}: 

O.OOOE+CO 

3.629E-Cl 

2.420E-C2 

l.OOOE+OO 

3.629E-Ol 

2.420£-02 

Maximum TDOSE(t): 3.709E-01 mrem;yr 

l.ODC£+03 

3. 709E-Ol 

:2.472£-02 

at t l.OOOE+03 years 



RESRAD, version 5.S2 T~ Limi~ - 0.5 year 08/16/9~ 07:~1 ~age li 

Summary Site 228A Office Worker Scenario 50/SC in/out, conservative 

File 228AINDH.RAD 

Grou:ld 

Radio-

Total Dose Contriouticns TDOSE(i,p,tt for Individual Radionuclides t1: ar:c: Fa:r.~o;ay:5 ,;

As mrem/yr and Fra=:ion of Total Dose At t = O.OOOE~Oo yea~s 

Water Indepenae~t Pathways II~nalat~on e~cl~aes =ajon) 

Inhalation Radon P.iant Mea: ~>::.-

Nuclide ~rem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr tract. mrem/yr :rae:. rr::::e:m.1y::: :ra.::. 

U-235 

U-238 

':'ota1 

Radio-

8.649E-02 0.2383 6.779£-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE•OC O.:oo~ C.CCCE•C: ~. 0:00 l.39Jt-:3 

2.521E-Cl O.E941 1.059E-0~ 0.0003 O.OOOE+OO 0.3000 O.OOOE+OO 0.0000 C.OOOE-0: O.CCQC C.OJOE•C2 ~. ~:02 :.251E-C: 

3.386E-01 0.933~ l.l27E-0~ 0.0003 O.OOOE+OC 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE•OC C.COOO -.422E-C: =.:~~ 

'fl'ater 

To-r.al Dose Contr:.butions TDOSE:(i,p,tl for I!ldividual Radionuclides Iii and Pathways (p 1 

As mrem/yr and Fraction of Total Dose At t: 0.000£-+00 years 

Water Dependent Pathways 

:fish Radon Plant Meat Hilk 

Kuc1 ide mrer.~/yr tra=t. rnrem/yr fract. mrem/yr fract. I':'IIem/yr fract.. mrem/yr f:::-ac~. mrem/yr fract. mr-em/yr frac:. 

U-235 

U-238 

Total 

O.DOOE+OO O.ODOO O.OOOE+OO D.OOOO O.OOOE+OO D.OOOO 0.000£+00 0.0000 0.000£+00 0.0000 O.ODOE+OO 0.0000 E.788E-02 0.2421 

O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.ODOE+OO 0.0000 2.751E-Ol 0.7579 

O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 3.629E-Ol 1.0000 

*S~.;m of all water ln,jependent and dependent pathways. 



RESRAD, Vers~on 5.82 T~ LLmit - 0.~ year o~.i6J9-9 07:.51 

summary Site 22aA Office Worker Scenario S0/50 in/out, conservative 

file 22BAINDH.RAD 

Total Dose Contributions TDOSE(i,p, t ~ for Individual Radionuclides ( i 1 and t>athwa::s 1;:: 

As mrem/yr and Frac~lon of To~a: ~ose A~ t z l.OOOE+OO years 

Water Independen: Pathways (:nhala~ion excludes radon~ 

Ground Inhalation Radon Plant Meat 

Radio-

Nuclide mrem/yr tract. rnrem/yr fract. mrem/yr fract. mrem/yr fract. mremfyr frac::.. mrem/~'r fract. 

U-235 

U-238 

Total 

Radio-

8.649E-02 0.2383 6.781E-06 0.0000 O.OOOE+OO 0~0000 :::.OOOE+OD 0.0000 O.OOCE+OO 0.0000 O.OOOE-,.Ol :::.::000 :.3:?:E:-::3 ( . .:-:::;~ 

2.521E-01 0.6947 1.059£-04 0.0003 O.OOOE+OO 0.0000 C.OOOE+OO 0.0000 O.OOOE-+-00 0.0000 O.OOOE-;.00 C.JOCC .::.::t::::-2.: , .• c_~ 

3.386E-Ol 0.9330 1.127£-04 0.0003 C.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+O::: 0.0000 O.OOQE .... QO C.O(>:!C :.~2CE-C': ;:".·:r-t-

Tota: Dose Contributions TDOSE(i,p,tl for Individual Radio~uclides (i) and Pathways lp: 

As mrem/yr a~d Fraction of Total Dose At t : l.OOOE+OD years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All Pathways• 

Nuclide mrem/yr tract. mrerr./yr tract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr tract. mrem/yr fract. 

U-235 

u-:138 

Total 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE•OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.7B9E-02 0.2G:J 

0.000£+00 0.00~0 0.000£+00 O.OOOC O.OOOE•OO 0.0000 D.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.751E-Ol 0.7579 

O.OCOE+OO 0.0000 :.OOCE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOo+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.629E-Ol 1.0000 

--sum of all water independent and depender.t pathways. 



RESRAD, Version 5.82 ~Limit • 0~5 year OB/lb/99 07:~1 Paqe l_j 

Summary Site 228A Office Worker Scenario 50/50 in/out, conservative 

File 228AINDH. RAD 

Total Dc-se Cant ~:..b'..ltions TDDSE ( i, p, t l for Indi victual Radionucll.des ( i .1 and Pa~r.·.,,.a::s , r 
As rnrem/y~ a:~d Fract.lor. of Tot a:. Dose A'.: t .. 1. OOOE+03 yea~s 

Water Imlepe:laer.: Pathways (In."'lala:.i.o:: exc:..uaes radc-:-1: 

Grour.d Inhalation RaOO:l Plant Mea~ !-!.il~ 

Radio-

Nuclide mrern/yr fract. mrem/y~ fract. mrem/y~ fra-::t. mrem;yr fract. mrem/yr fract. 

9.157£-02 0.2469 :..577£-05 o.ocoo O.COOE+OO 0.0000 0. OOOE+OO 0. OOOC O.OOOE+OO C.QOOC U-235 

U-238 2.522£-01 0.6800 :..J63E-0' O.OC03 O.GOOE+OO 0.0000 O.OOOE+OO G.DOOO O.OOOE+OO G.~OOC 2.C80E•C: 

Total J.438E-01 0.9269 1.221E-04 0.0003 O.OOOE+OO 0.0000 O.OOGE+OO 0.0000 O.OOOE+OC 0.2000 O.OOOE•C2 C.C:O~ 

Total Dose Contribu:lons ~DOSE ( i., p, t) for Indl vidual Radionucl ides ·: i I and P.a :hw·ays { p.! 

As mrem/~rr and fract~on of Total Dos-e At t = 1. OOOE+G3 years 

Water Dependent Pathways 

Water fish Radon 

Radio-

Nuclide mrem/yr f:::-act. mrem/yr fract. mrem/yr fra-ct. 

c-235 

U-238 

Total 

O.OOOE+OO 0.0000 O.OOOE+OO 0.00~0 O.O~OE+OO 0.0000 

O.OOOE+OO O.ODOO O.OOOE+OO C.OOOO O.OOOE+OO C.OOOO 

O.COOE+OO O.OCOO O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

•surr. of all water indep-er.dent and depenaent pathways. 

Plant Meat 

mrem/yr fract. mrem/yr fract. 

O.OOOE+OO 0.0000 O.OOOE+OO C.OOCO 

O.OOOE+OO 0.0000 O.OOOE+OO C.OOOO 

O.OOOE+OO O.ODOO O.OOOE+OO 0.0000 

Milk 

mrem/yr fract. 

O.OOOE+OO O.OOOC 

O.OOOE+DO 0.0000 

0. OC·OE+OO 0. 0000 

rnrer..: y::- ::: .;,~:.. 

mrem/yr tract. 

9.570E-02 0.2580 

2.752E-Ol 0.7420 

3. 709E-Ol 1.0000 



RESRAD, version 5.82 ~ Limdt - 0.5 year 08/16/99 OJ:Sl ~aqe 1~ 

summary Site 228A Office Merker Scenario S0/50 in/out, conservative 

File 228AINDH.RAD 

Dose/Source Ratios Summed Over All Pathways 

Parent and Progeny Principal RadiomJclide Contribut.l.ons Indicated. 

Parent Product. Bra:tch DSR(j,tl (mrem/yrl/!pCi/gl 

[ i) IiI Fraction* t~ O.OOOE+OO :...OOOE+iJO :. 000£+03 

------
U-235 U-235 l.OOOE+OO 1. 417E-Ol 1. 4l7E-Ol 1. 417E-Ol 

U-235 Pa-231 1. OO:JE+OO O.OOOE+OO 2.629E-D6 2.601E-03 

u-235 Ac-227 l.OODE+OO O.OOOE+OO 1. 64 3E-07 l.OOOE-02 

U-235 l:DSR!jl 1. ~ 1 7E-O:. l. 418E-Ol 1. 543E-Ol 

U-238 U-238 l.OODE+{JO 2. 723E-02 2. 723E-02 2.723£-02 

U-238 U-234 l.OOOE+OC O.OOOE+OO 6.980E-09 6.910E-06 

U-238 Tn-230 l.OOOE•O: O.OOOE+OO 6.193E-14 6.1680:-0E 

U-238 Ra-226 1. OOOE+OC 0.000£+00 -4.007£-15 3.386£-06 

U-238 Pn-210 l.OOOE•OC O.OOOE+OO 3.157£-18 9.382£-0E 

U-238 ):DSR(j/ 2.723E-02 2.723E-02 2.724E--02 

-----
*Branch Fraction is the cumulative factor fo:- the j 't princl.pal radionuclide daughter: CUMSRF! j) -= BRF (1 l "* ERF' ( 2' + • • • BRF ( j '- . 

The DSR includes contributio~s from associated (half-life $ 0.5 yrl daugnters. 

Single Radionuclide Soil Guidelines G(i~t} in pCi/g 

Basic Radiation Dose Limit ~ 15 mrem/yr 

Nuclide 

(i) 

U-235 

U-238 

t• O.OOOE+OO 

l. 058E.+02 

5.508E+02 

1. 05EE•02 

5.50EE+02 

1. OOOE+03 

9-.718£+01 

5.506E+02 

Summec Dose/Source Ratios DSR(i,~) in (mre~/yr)/[pCi/g) 

and Single Radionuclide So~l Guidelines G(i,t) in ~Ci/g 

at tmin time of minimum single radionuclide soil guidel1.ne 

.and at tmax "'" time of maxl.mum total dose -= 1. O·:JOE+03 years 

Nuclide Initial tmin DSR I i, tmin) G!i,t:rn.Hl.l DSRii,tmax) 

IiI FCi/g ~:years) (pCi/gl 

U-235 6.200E-DJ l.O,JOE+03 J.543E-D1 9.-:'lBE+Cl 1.543E-Cl 

U-238 :i.ClOE+Ol l.O:J;OE+C3 2. 7:2 4E-~2 s.:,ocE+02 2. 724E-G2 

G 1 i, tmax) 

!pCi/gi 

9. ?18E+::H 

5.506E+02 



RESRAD, Version 5.82 ~ L~t - 0.5 year Oil/lb/:.IY UI!.::IJ. 

Sunrnary Site 228A Office Worker Scenario S0/50 in/out, con!ervative 

F~le 22BAI!IDH .RAD 

lnd1VldUal Nuclide Do~e Summed OVer All Pathways 

Parer..t Nuc::li:::le ar.d Braner-. Fract1on Ind:J..ca-red 

N..::c::.icte Pare:Jt BRF{i) DOSE ( j, t) , m=e~/y:-

I J I dl t~ 0.000~+00 :..GOOE+OO l.O:JOE+03 

U-23: U-2'5 1. OOOE+OO ! . 7BEE-02 8.7BBE-02 S.lSSE-02 

Pa-231 U-235 l.OOOE+OO O.OO:JE+OO 1. 630£-06 1. El2E-03 

Ac-227 U-235 l.OOOE+OO .::; . OOOE+OO 1. 019E-07 6.200£-03 

TJ-238 U-238 l.OOOE+OO 2.751E-::l 2. 751E-01 2. 751::-01 

U-234 U-23B l.OOOE+OO O.OCOE+OO 7.049£-08 7. 039E-05 

Th-230 U-238 l.OOOE-OC C.OOOE+OO E.254E-13 6.230E-07 

Ra-226 U-238 1.00CE+OO O.OOOE+OO 4. O•nE-14 3.42GE-05 

Pb-21C U-238 1. OOOE+OO O.OOOE+OO 3.189F-ll 9. 476E-07 

BR~(i) "' the brancr. fraction of the par-en: m.:.c:..ide. 

Ind1vidual Nuclide Soil Concentration 

Parer.: Nuclide and Branch Fraction Indicated 

Nucliae ?aren: S{j,t), pCiig 

(::.1 t= O.OOOE•OO 1.000E+OO l.DOOE+OJ 

------
L:-235 U-:2.35 :..OODE+OO E.200E-01 6.200£-01 6.200E-Ol 

E'a-231 ti-235 ::..OOOE+O(l 0. OOOE+OO 1.312E-05 l. 29BE-02 

Ac-227 U-235 1.000~+00 O.ODDE+OO 2.066£-07 1.258E-02 

U-:2.38 U-239 l.DOOE+OO 1.010£+01 1.010E+Ol l.O:.OE+Ol 

U-2 34 U-238 l.OOOE•CtO 0.000£+00 2.863E-05 2.859E-02 

Th-230 U-23E: 1. 002-E+OO 0.000£+00 1.2E9E-10 1.2Ei4£-.Q4 

Ra-226 U-23l:: 1.000£+00 O.DOOE+OO 1. 977£-H 1.671£-05 

Pb-21C U-23E 1. 000£+00 0. OOOE+OO 5.129E-16 1.524£-05 

BR:(i) is the branct". fraction of the parent. ncc::..ide. 

.t'ag-e J.;. 
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Summary : 229AR£Sl for Resdiential Future Use 
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Part I: Mixture Sums and Sin·;fle Radicnuclide GJ.:.idelines 

Dose Conversion Factor t and Rela::ed) Parameter Summary 

S:'...te-S;::.ecihc Parameter Summary •....................... 

Surrar.ary of Pathway Selections ..•....•............•..... 

File: 22BARESI.RAD 

Contaminated zone and Total Dose Summary................. 9 
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Time "' 0.000~+00 

Time 1.000~+00 

Time 1. 000S+03 
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S~ngle Rajionuclide So~1 Guidelines ..... . 

Dose Pe!' Nuclide Summed Over All Pathways 

Soil ConcentratlOrl Per %'L.1clid.e .......... . 
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Oo!l6/99 07:53 2 RESRAD, Version 5.82 ~ Limit R 0.5 year 

Summary : 228ARESI for Resdiential FUture Use File: 22BARESI.RAO 

Menu 

Dose Conversion Factor {and Related) Parameter Summary 

File: BAES.BIN 

Parameter 

Current 

Value Default 

E-1 Dose conversion factors for inhalation, mrem/pCi: 

8-1 

8-1 

8-1 

8-1 

8-1 

8-1 

8-1 

8-1 

D-1 

D-1 

D-1 

D-1 

D-1 

D-1 

D-1 

D-1 

D-1 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

0-34 

Ac-227+0 

Pa-231 
Pb-210+0 

Ra-226+0 

Th-230 

U-234 

U-235+0 

U-238+0 

Dose conversion factors for ingestion, mrem/pCi: 

Ac-227+0 

Pa-231 

Pb-210+0 

Ra-226+0 

Th-230 

U-234 

U-235+0 

U-238+0 

Food transfer factors: 

Ac-227+0 plant/soil concentration ratio, dimensionless 

Ac-227+0 beef/livestock-intake ratio, {pCi/kg) I (pCi/d) 

Ac-227+0 milk/livestock-intake ratio, !pCi/L)/{pCi/d) 

Pa-231 plant/soil concentration ratio, dimensionless 

Pa-231 

Pa-231 

beef/livestock-intake ratio, {pCi/kgl I (pCi/d) 

milk/livestock-intake ratio, (pCi/L)/{pCi/d) 

Pb-210+0 plant/soil concentration ratio, dimensionless 

Pb-210+0 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 

Pb-210+D milk/llvestock-intake ratio, (pCi/L)/(pCi/dl 

Ra-226+0 plant/soil concentration ratio, d1mensionless 

Ra-226+0 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 

Ra-226+0 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

Th-230 

Th-230 

Th-230 

U-234 

U-234 

U-234 

U-235+0 

U-235+0 

U-235+0 

plant/soil concentration ratio, dimensionless 

beef/livestock-intake ratio, (pCi/kgl I (pCi/d) 

milk/livestock-intake ratio, (pCi/LJ I (pCi/d) 

plant/soil concentration ratio, dimensionless 

beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 

milk/livestock-intake rat10, (pCi/L)/(pCi/d) 

plant/soil concentration ratio, dimens1onless 

beef/livestock-intake ratio, (pCi/kg)/(pCi/dl 

milk/livestock-intake ratio, (pCi/L) I {pCi/d) 

6.720£+00 6.720£+00 

1.280E+OO 1.280E+00 

2.320E-02 2.320E-02 

6.600E-03 I 8.600E-03 

3.260E-01 I 3.260£-01 

1.320E-01 I 1.320E-01 

1.230E-01 I :.230E-01 

1.180E-01 I 1.180E-C1 

I 
I 

1.480E-02 I 1.480E-02 

1.060E-02 I 1.060E-02 

7.270E-03 I 7.270E-03 

1.330E-03 I 1.330E-03 

5.480E-04 I 5.480E-04 

2.830E-04 I 2.830E-04 

2.670E-04 I 2.670E-04 

2. 690E-04 I 2. 690E-04 

I 
I 

3.500E-03 I 2.500E-03 

2.000E-05 I 2.000E-05 

2.000E-05 I 2.000E-05 

I 
2.500E-03 I 1.000E-02 

5.000E-03 I 5.000E-03 

5.000E-06 I 5.000E-06 

I 
4.500E-02 I 1.000E-02 

B.OOOE-04 I B.OOOE-04 

3.000E-04 I 3.000E-04 

I 
1. 500E-02 I 4. OOOE-02 

1. OOOE-03 I :. OOOE-03 

1.000E-03 1.000E-03 

8.500E-04 

1.000E-04 

5.000E-06 

8.500E-03 

3.400E-04 

6.000E-04 

8.500E-03 

3.400E-04 

6.000E-04 

1.000E-03 

1. OOOE-04 

5.000E-06 

2.500E-03 

3. 400E-04 

6. OOOE-04 

2.500E-03 

3. 400E-04 

6.000E-04 

I 
I 

Paramet.e:r 

Name 

DCF2 I 11 

DCF2 I 21 

DCF'2 ( 3) 

ocr2 ~ 4: 
DCF2 \ 5; 

r::CF2 I 6) 

DCF2 I 71 

DCF2 I 8 I 

I DCF3 I 11 

I DCF3 I 21 

I DCF3( 31 

I DCF3 I 41 

I DCF3 I 51 

I DCF3 ( 6) 

I DCF3 I 71 

I DCF3( 81 

I 
I 
I RTF( 1,1) 

I RTF( 1,21 

I RTF( 1, 3) 

I 
I RTF I 2. 11 

I RTF( 2,21 

I RTF( 2, 31 

I 
I RTF( 3,1) 

I RTF( 3,21 

I RTF( 3, 3) 

I 
I RTF( 4.11 

I RTF I 4. 2 J 

I RTF I 4. 31 

RTF! 5,11 

RTF( 5,2) 

RTF! 5, 31 

RTF( 6,1) 

RTF( 6, 2) 

RTF! 6, 31 

RTF( 7,1) 

RTF( 7.21 

RTF( 7,31 



RESRAD, Version ~~82 1"1 Limit - 0.5 year 08/16/~9 07:53 PaQe 3 

Summary : 228ARESI for Resdiential FUture Use File; 228Aat$I.RAD 

Dose Conversion Factor (and Related) Parameter Summary (con:inued) 

tile: BAES.BlN 

Current 

Menu Parameter Val·J.e Default 

D-34 U-238+0 plant/soil concentration ratio, d~menslonless 6.500E-03 2. 500£-:J3 

D-34 U-236+0 beef/livestocK-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.-4C0£-04 

D-34 U-238+0 milk/livestock-intake ratio, tpCi/L)/(pCi/d) 6.008E-04 6.000£-04 

D-5 BioaccumJlation factors, fresh water, ~/kg; 

D-5 Ac-227+D fish 1.500£+01 1.500E+Ol 

D-5 Ac-227+D crustacea and mollusks 1. 000£+:;3 l.OOOE+03 

D-5 

D-5 Pa-231 fisl". l.OOOE+Ol :.000£•01 

D-5 Pa-231 crustacea and mo.:lusks 1.1::0£+02 ~.10DE+02 

c·-5 

C·-S Pb-210+C fish 3.000£+02 3. oooe:+02 

C-5 Pb-210+0 crustacea and mollusks l.OODE+02 1. OOOE+02 

C-5 

0-S Ra-226+0 !"ish 5.000£+01 5. 000£+01 

D-S Ra-226+0 cn.:.stacea and rr.ollusks 2.500£+02 2.500E+02 

D-5 

D-~ Th-230 fish :..OOOE+02 1. OOOE+02 

D-5 Th-230 crustacea and mollusks 5. OOOE+02 5. OOOE+G2 

D-5 

D-.5 U-234 fish l.OOOE+Ol 1. OOOE+01 

D-5 0-23, crustacea and mollusks 6.000E+Ol E-. OOOE+Ol 

D-5 

D-5 U-235+0 fish l.OOOE+Ol 1. OOOE+Ol 

D-5 U-235+0 crustacea ana :mollusks 6.000E+Ol 6.000E+Ol 

D-5 

D-5 U-238+0 fish 1. OOOE+Ol l. OOOE+Ol 

D-5 U-238+0 crustacea and mollusks 6.000E+Ol 6.000E+Ol 

Parar.Jeter 

~arne 

RTf: 6, 1' 

RTf{ 8, 2) 

RTF I f '' 

BJ:OFA: \ : • 1 

BIOFAC( 1, 2 ·, 

BIOFAC\ 2,1) 

BIOFAC( 2.,2\ 

BIOFAC ( 3,!) 

BIOFAC I 3,2) 

BIOF'AC i 4. l) 

BIOFAC \ 4. 2) 

BIOFAC I 5, 11 

BIOFACf 5, 2) 

EIOFAC I 6, 1) 

EIOFACI 6, 2) 

B!OFACI 7 ,l) 

BIOFAC( 7. 21 

BIOFACI a, u 
EIOFACI 6,2) 



RESRAD, Vers~on 5.82 T~ Limit • 0.~ year OtUlb/~::. U 1 ~ :JJ r-aqe 

Summary : 228ARESI for Resdiential Future Use File: 22BARESI.RAD 

Site-Specific Parameter Summary 

Men~ 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

R012 

R012 

R012 

R012 

R013 

R013 

R013 

R0l3 

R013 

R013 

R013 

R013 

R013 

R013 

R013 

RD13 

R013 

RiJ13 

R013 

RD13 

R"13 

R~l3 

RC14 

Rt-14 

R014 

R014 

ROI4 

R014 

R014 

R014 

R014 

R014 

R015 

Parame-:er 

Area of co~taminated zone (m*~2) 

Thickness of contaminated zone (ml 

Length parallel to aquifer flow lml 

Basic radia:ion dose limit (mrem/yr) 

Time since placement of material (yrl 

Times fo= calculations {yr) 

T1mes for calculations <yr) 

Times for calculations ~yr) 

Times for calculations (yrJ 

Tlmes for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yrt 

Initial principal radionuclide 1pCi/g): U-235 

Initial principal radionuclide {pCi/g}: U-238 

Concentration i~ groundwater (pCi/L): U-235 

Concentration Ln groundwater ipCi/L): U-238 

Cover depth (F.!) 

Density of cover material (g/cm••3) 

Cover depth erosion rate (m/yr) 

Density cf contaminated zone \;lcm~•3) 

Contaminat~d zone erosion rat~ (m/yr) 

Contaminated zone total porosity 

Contaminated zone effective porosity 

Cont.ami.nated zor.e hydraulic conductivity (rr./yr) 

::::antam:.nated zone b parameter 

Average annual wind speed (m/sec) 

Humidity in air (g/m••J) 

Evapotransp~ration coefficient 

Precip~tation (m/yr) 

Irrigation (m/yrJ 

Irrigation mode 

Runoff coefficient 

Watershed area fer nearby stream or pond 1m••2) 

Accuracy for water/sci! computations 

Density of saturated zone (g/cm~•3) 

Saturated zone total porositY 

Saturate:::l zone effective porosity 

Saturatea zone hydraullc conductivity lm/yr) 

Saturated zone hydraullc gradient 

Saturated zone b parameter 

Water table drop rate {m/yrl 

Well pump intake depth (m below water table) 

Madel: Nondispersion (NO) or Mass-Balance \ME: 

Wall pumping rate (m~*3/yrJ 

Nu~ber of unsaturated zone strata 

Use:::-

:Input 

3.238£·03 

3. 70::·£:-01 

1. oo::·£: ... 02 

7.5DCE+Ol 

o. oo::·E:+OO 

l.OOGE:+OO 

1. ooot-o3 

not used 

net u-sed 

net used 

not used 

not used 

not used 

not used 

6.200£-01 

1. O!OE+Ol 

not used 

no: used 

0.000£+00 

no: used 

no:. used 

1. 500E+OO 

1.000£-03 

4.000£-01 

2.000£-01 

1.000E+01 

5.300E•OO 

2.000£+00 

not used 

5.000£-01 

:.800£+00 

2. C00£-01 

overhead 

2.000£-01 

1. OOOE>,.06 

1.000£-03 

.SOOt-+00 

4.0DDE-o: 

.OODE-Ol 

l.000t+02 

2.000£-02 

S.J:0£+00 

l. OC"DE-03 

l.000E+::2 

ND 

2.500£+02 

Default 

l- O:OOE"+'04 I 
2.0:JOE+OO I 
1. ooOE+oz I 
3.oooE+Ol I 
O.OOOE+OO I 
l.OOOE+OO I 
].O:JOE+OO I 
1. OOOE+O 1 I 
].OOOE+OI I 
1. OOOE+C2 I 
3.000E+C2 I 
1. oooE+o3 I 
O.OOOE+OO I 
o.oooE+oo 1 

I 
O.OOOE+OO I 
O.OOOE+OO I 
O.OOOE+OO I 
O.OOOE+OO I 

I 
0. OODE+OO. I 
1. sooE+oo I 
1. OOOE-03 I 
2. sooE+oo I 
l.OOOE-03 I 
4.000£-01 I 
4. OOOE-01 I 
1. 000£+01 I 
5.30DE+OO I 
<.oooE+Oo I 
~. OOOE•OO I 
S. OOOE-01 ~ 

1.000£+00 I 
2. OOOE-01 I 
overhead 1 

2.oooE-o1 I 
1. 000£+06 I 
1. OOOE-03 I 

I 
1. sooE+oo I 
4.000£-01 I 
2. OOOE-01 I 
1. 000£+02 I 
2.oooE-o2 I 
5. JOOE+OO I 
l. DOOE-03 1 
l. 000£+01 I 
NO I 
2.500£+02 

Used by RE:SAA[' 

(If different fro~. use:: 1:-:;:.ut. 

•. 2. 

T l 6': 

!( "") 

I T (} 0. 

I 
I Sll 1 I 

I Sll 8 I 

I W11 'I 

I Wll 8) 

I 
I COVERO 

I DENSCV 

I vr::v 
I DENSCZ 

1 vcz 
I TPCZ 

I EPCZ 

I HCCZ 

I BCZ 

I WIND 

I HUMID 

I EVAPTR 

I PRECIP 

I RI 

I !DITCH 

I RUNOf"F 

I WARE:A 

I EPS 

I 
I DENSAQ 

I TPSZ 

I EPSZ 

I HCSZ 

I HGWT 

BSZ 

VWT 

DWIBWT 

MODEL 

uw 

NS 



RESRAD, Version 5.82 T~ Limit • 0.5 year 06/ltl/~~ Yl:!l_, t"aqe 

Summary : 228ARESI for Resdiential Future Use File: 22SARESI.RAD 

Site-Specific Parameter Summary (continued) 

Menu 

R015 

R015 

R015 

R015 

R015 

R015 

Parameter 

Unsat. zone 1, thickness (m) 

Unsat. zone 1, soil density (g/crr. .. 3) 

Unsat. zone 1, total porositY 

Unsat. zone 1, effective poros~ty 

Unsat. zone 1, soil-specific b para~eter 

Unsat. zone l. hydraulic concuctivity (m/yr) 

R016 DistriouLion coeff~c1ents far U-235 

R016 

R016 

R016 

R016 

R016 

Contaminated z.::me (c:r..'""*3/gl 

unsaturated zone l \cm••JJg' 

Sat·..Jrated zone {cm••J;g:· 

Leach rate {/yr) 

Solubility constan: 

R016 Distribution coefficients fer U-238 

R016 

R016 

R0~6 

R016 

R016 

Contaminated zone {cm,...J/g:• 

Unsaturated zone 1 ,;crr.*""3/g) 

Satura:ed zone (c~**3/g) 

Leach rate •: /yr) 

Solubility constant 

R016 Distrlb'..Jtion coeffic.:..ents for daughter Ac-227 

R016 

R016 

R016 

R016 

R016 

Contamina:ed zone ·:cm**3/g) 

Unsaturated :zone 1 (cm**3/g) 

Saturated zone (cm•~3/g) 

Leact. rate 1/yr) 

Solubi:ity constant 

R016 Distribution coefficients for daL.:.ghter Pa-2::-1 

R016 

R016 

R016 

R016 

R016 

Contaminated zone lcm*~3/gl 

Unsaturc:ed zone l (cm~*3/;l 

Saturated zone (cm••3/g) 

Leach rate ( /yr) 

Solubility cons:ant 

R016 DistrlbUtlon coefflcients for daughter Fb-210 

R016 

R016 

R016 

R016 

R016 

Contaminated zone (cn•*3/ql 

Unsaturate·::i zone 1 {cm••);g:· 

Sat·.l~ated :z.one {cm••3/g:l 

:.each rate ( /yr 1 

Solubility constant 

RC16 DistrlCution coef!i=ients to~ daug~ter Ra-226 

RC16 

R:16 

R:16 

R016 

R016 

con~am1nated zane (cm••Jfg) 

Unsaturated z~ne 1 [cm**3/g) 

Saturated zone lcm**3/g) 

Leach rate 1 /yr: 

Solubility constant 

User 

lr.pc.t 

4. o:OE+DO 

1.5·JOE+OO 

4.000£-o: 

Z.OOOE-01 

5.300E+OO 

l.OOOE+Ol 

5.000£+01 

5.000£+01 

S.OOOE+Ol 

0.000£+00 

0. 000~+00 

S.OOOE+Ol 

S.OODE+Ol 

5. OO·::IE+Ol 

O.OOOE+OO 

O.OOOE+OO 

2. 000£+01 

2.000E+Cl 

2.000E+Ol 

0. 000£+00 

0.000£+00 

5.000£+01 

S.OOOE+Ol 

S.OOOE-+01 

O.OODE+OO 

O.OOOE-+00 

:.GOOE+02 

~.:::OOE+02 

~.::JOOE+02 

O.OOOE-+00 

O.OOOE+OO 

7,000~+01 

7.000E-+01 

7.000E+Ol 

0.000£+00 

O.OOOE.+OO 

De-fault 

.:.:JCOL+DC 

:..SOOE+OO 

4.000E-01 

2.oooo-o: 
5.300£+0[ 

l. DOOE•Dl 

~.OOOE+Ol 

5.000£+01 

5. OOOE+Gl 

:. OOOE+CO 

Cl.OOOE+:JO 

5.000£+01 

5.000E+O: 

5.000£+01 

O.OOOE-+00 

O.OOOE+OO 

2.000£+01 

2.0DOE+01 

2.COOE+Ol 

O.OOOE+OO 

O.OOOE+OO 

S.OOOE+Ol 

5. OOOE.+Ol 

S.OOOE+Ol 

O.OOOE+OO 

0. OOOE+O:::• 

1. OOOE-02 

l.OOOE+02 

1.00GE+02 

O.OO:JE+OO 

O.OOOE+OO 

7.000E+C1 

7. OOOE+C 1 

7.000E+C1 

O.OOOE+GO 

G.OOOE+OO 

Used by R.ESRA.: 

I I! di!feren:: fro~. ~se:- ::-.:c·..:: · 

1.794E-02 

not usee 

1. 194£·02 

not used 

4. 457£-02 

not used 

1. 7 9< E-02 

not used 

8.990t-OJ 

not used 

1.283£-02 

not used 

~,: 

::::Ns:.·: 
TF;.;::,:: 

EP:J: I:! 

B::::.: 

E:.'t."::, l 

ALE.ACH I -: ·, 

SOLUEK, .., ' 

DCNUCCI 81 

DCNUCU ( 8, 11 

DCNUCS I 81 

ALE:ACH I 81 

SOLUBK( 8) 

DCNUCC I 11 

DCNUCU I 1, 11 

DCNUCS I 1 I 

ALE:ACH I 11 

SOLUBK I 11 

DCNUCC( 2) 

DCNUCU{ 2,1) 

DCNUCSI 2) 

ALE:ACHI 21 

SOLUBKI 21 

DCNUCCI ll 

DCNUCU( 3,1) 

DCNUCS( 31 

ALE:ACHI 3) 

SOLUBKI 31 

DCNUCCI 41 

DCNUCU( 4,1) 

DCNUCSI 41 

ALE:ACH I 41 

SOLUBKI 4) 



RESRAD, Version 5.82 T~ L1mit • C.~ year 

summary : 228ARESI for Re•diential Future Use File: 22BARESI.RAD 

Site-Specific Parameter Summary (continuedi 

M.en\J Parameter 

R016 Dlstribution coefficlents for daughter Th-230 

R016 

R016 

R016 

ROl'Ei 

R0l6 

Contaminated zone (cm*•3/gl 

Unsaturated zone 1 (cm ... *3/g) 

Saturated zone (crr .... 3/g) 

Leach rat.e ( /y=l 

Solubillt.Y constant. 

R016 Distribu:ion coefficients £or daug~ter U-234 

R0l6 

R0l6 

R016 

R016 

RD16 

Co:lta:ninated zone (cm ... •3Jg:~ 

Unsaturated zone l ~cm••J/g) 

Saturated zone (cm••3/g) 

Leach rate (/yr} 

Solubility constant 

ROll Inhalation rate (m*~3/yri 

ROll Mass loading !or inhalation (g/m ... *3) 

ROl? Exposure duration 

ROl? Shi-elding !actor, inhalatior. 

RD17 Shielding factor, external gamma 

ROll Fraction of time spe~t indoors 

RDI? Fraction of time spe!'lt out·docrs (on site) 

R017 Shape fac:or f~ag, exter~al gamma 

R011 Radii of shape factor array (used jf FS • -1): 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

ROJ7 

R017 

R017 

Outer a~nular radi'J.S !m1, ring 1: 

Outer a~nular radius im), ring 2: 

Outer a~nular radius lml, ring 3: 

Out.er annular radius lml, ring 4: 

Outer annular radius Jm), ring 5: 

Outer annula= radius tm), ring 6: 

Outer annula= radius (m), ring 7~ 

Outer annula= radius (m), r1ng 8: 

Outer annular radius (m), r1ng 9: 

Outer ar.nular radlus (m), r1nq 10: 

Outer ar.nular radius (m), rln.g 1' · 

Outer annular radius (m), rlng 12: 

R017 Fractions c! annular areas within AREA: 

RD17 

R017 

R017 

R017 

R017 

ROJ7 

R017 

R017 

ROJ7 

ROJ7 

R017 

R017 

ROlE 

Ring 

Ring 2 

Ring 3 

Ring 

Ring 5 

Ring 6 

Ring 7 

Ring 

Ring 9 

Ring 10 

Ring 11 

Ring 12 

Fruits, v-egetables and grain consumption 1 kg/yr :1 

user 

Input 

6.000E+04 

6.000E+04 

6.000E+04 

Defaul': 

6.000£+04 

6.000£+04 

E. OODE+04 

O.OOOE+OO C.OOOE+OD 

0.000£+00 G.OOOE+OO 

S.OOOE+Ol 

5.000£+01 

S.OOOE+Ol 

:.oo::::+ol 
5.000£+01 S.OOJE+Ol 

0.000£+00 O.OOOE•OC 

O.OOOE+OO O.OOOE+OC 

8.400£+03 8.400£+03 

Z.OOOE-04 1.000E-04 

3.DOOE+Ol 3.000E+01 

4.000£-01 <.OOOE-01 

7.000E-01 7.000o-Ol 

6.ZDDE-01 S.QOOE-01 

4.000E-02 2.500E-Ol 

l.ODOE+OO 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not. used 

not used 

not used 

not used 

:Jot used 

not used 

not 'JSe::i 

not used 

not used 

net used 

net used 

net used 

not used 

not used 

not used 

not used 

not used 

1. 600E+OZ 

1.000E+OO 

5.000E:+Ol 

"!. 071£:+01 

O.OOOE:+OO 

O.QOOE+OO 

O.DOOE+OO 

0. DOOE+OO 

O.DOOE+OO 

0. ()OOE:+OO 

0. OOOE+OO 

C.i:ODE+OO 

O.OOOE+OO 

0.000£+00 

l.OOOE+OO 

2.732E-01 

O.ODOE+CJO 

0. OOOE+OO 

O.OOOE+:J.O 

O.OODE+OD 

O.OOOE+OO 

::.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE·O~ 

O.OOOE+OO 

l.600S+02 

Used by RE:.SRAD 

{If different from user .:.np:..::' 

1. SOlE-05 

not t:.se-d 

1. 794S-02 

not u.sed 

>0 shows circular AREA. 

o:N·J::.·. 
o:N~::s, 

Al.E.ACE. 5. 

so: usE, s 

DCNUCS t 6' 

AL:::.ACH 1 61 

so:.UBK ( 6 1 

INHALR 

MLINH 

ED 

SHf3 

SHF'l 

FINO 

FOTD 

FS 

RAD_SHAPE! 11 

RAD_SHAPE I 21 

RAD_SHAPEI 3i 

RAD_SHAPE{ 

RAD_SHAPE{ 

RAD_SHAPE! 61 

RAD_SHAPE! 71 

RAD_SHAPEI 8) 

RAD_SHAPE! 91 

RAD_SHAPE(l0) 

RAD_SHAPE(l1) 

RAD_SHAPE(12) 

FRACAI 1) 

FRACAI 2) 

FRACAI 3) 

FRACAI 4) 

FRACAI 5) 

FRACA( 6) 

FRACA( 7) 

FRACAI 8) 

FRACAI 9) 

FRACA(l0) 

FRACA(ll) 

FRACA112) 

DIET ill 
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Summary : 228ARESI for Resdiential Future Use File: 228ARESI.RAD 

Site-Specific Parameter Summary ~continued} 

Menu 

R018 

R018 

R018 

R018 

R018 

R018 

ROlB 

R018 

R018 

R018 

R018 

R018 

R018 

R018 

R018 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R198 

Rl9B 

R19B 

R19B 

R198 

R19B 

R198 

R198 

Rl98 

R198 

R198 

R19B 

R19B 

Rl98 

R198 

R19B 

C14 

C14 

C14 

C14 

C14 

Parameter 

Leafy vegetable consumption (kg/yr) 

Milk consumpt~on (L/yrl 

Meat and poultry consumption (kg/yr) 

Fish consumption (kg/yrl 

Other seafood consumption (kg/yr) 

Soil ingestion rate (g/yr) 

Drinking water intake (L/yr) 

Contamination fraction of drinking water 

Contamination fraction of household water 

Contam~nation fraction of livestock water 

Contamination fraction of irrigation water 

Contamination fraction of aquatic food 

Contamination fraction of plant food 

Contamination fraction of meat 

Contamination fraction of milk 

Livestock fodder intake for meat (kg/day) 

Livestock fodder intake for milk (kg/day) 

Livestock water intake for meat (L/day) 

Livestock water intake for milk (L/day) 

Livestock soil intake (kg/day) 

Mass loading for foliar deposition (g/m**3) 

Depth of soil mixing layer (m) 

Depth of roots (m) 

Drinking water fraction from ground water 

Household water fract1on from ground water 

Livestock water fraction from ground water 

Irrigation fraction from ground water 

Wet weight crop yield for Non-Leafy (kg/m**2) 

Wet weight crop yield for Leafy 

Wet weight crop yield for Fodder 

(kg/m••21 

(kg/m**2) 

Grow1ng Season for Non-Leafy (years) 

Grow1ng Season for Leafy 

Grow1ng Season for Fodder 

{years) 

(years) 

Translocation Factor for Non-Leafy 

Translocation Factor for Leafy 

Translocat1on Factor for Fodde~ 

Dry Foliar Interception Fraction fa~ Non-Leafy 

Dry Foliar Interception Fraction for Leafy 

Dry Foliar Interception Fract1on for Fodder 

Wet Foliar Interception Fraction for Non-Leafy 

Wet foliar Interception Fraction for Leafy 

Wet Foliar Interception Fraction for Fodde~ 

Weather~ng Removal Constant for Vegetat1on 

C-12 concentration in water (g/cm**3) 

C-12 concentrat~on 1n contaminated soil (g/gl 

Fraction of vegetation carbon from soil 

fraction of vegetation carbon from a~r 

C-14 evasion layer thickness in soil (m) 

User 

Input 

1.400E+01 

not used 

not used 

not used 

not used 

3.650£+01 

not used 

not used 

l.OOOE+OO 

not used 

1. OOOE+OO 

not used 

Default 

1.400E+Ol 

9.200E+01 

6.300E+01 

5. 4 OOE+OO 

9.000E-01 

3.650£+01 

5.100£+02 

1.000E+OO 

l.OOOE+OO 

1.000E+OO 

1.000E+OO 

S.OOOE-01 

l-1 l-1 
I not used 1-1 
I not used 1-1 
I I 
I not used I 6.800E+Ol 

I not used I 5.500E+01 

I not used I 5.000E+01 

I not used I 1.600£+02 

I not used 5.000£-01 

1.000E-04 1.000E-04 

1.500E-01 1.500E-01 

9.000E-01 9.000E-01 

1.000E+OO 1.000E+00 

not used 1.000£+00 

1.000E+OO 1.000E+OO 

not used l.OOOE+OO 

7.000E-01 7.000E-01 

l.SODE+OO 

not used 

1.700E-01 

2.500E-01 

not used 

l.OOOE-01 

:.OOOE+OO 

not used 

2.500E-01 

2.500E-01 

not used 

2.500E-01 

2.SOOE-01 

not used 

2.000E+Ol 

not used 

not used 

not used 

not used 

not used 

l.SOOE+OO 

l.lOOE+OO 

1. 700E-01 

2.500E-Ol 

S.OOOE-02 

1. OOOE-01 

l.OOOE+OO 

l.OOOE+OO 

2. SOOE-01 

2.500E-01 

2.500E-01 

2.500E-01 

2.500E-01 

2.500E-01 

2.000E+01 

2.000E-05 

3.000E-02 

2.000E-02 

9.800E-01 

3.000E-01 

Used by RE.SRA: 

(If different frorr. use:- H.p~: 

O.SOOE+DO 

tara:-ne:e!" 

t-;ame 

C!E:':',3 

C!£7 ( 4 

DIE:T ·: 5' 

I:' IE':' ( 6' 

so:::: 

FL~ 

FIRk' 

FR9 

FPLANT 

FMf.A~ 

FHILK 

LFI5 

LFI6 

LWIS 

LWI6 

LSI 

MLFD 

DM 

DROOT 

FGWDW 

FGWHH 

FGWLW 

FGWIR 

YVI11 

YV(2) 

YV(31 

TE Ill 

TE121 

TE I 3) 

TIVI11 

TIV(2) 

TIV( 3) 

RDRY(1) 

RDRY(2) 

RDRYI31 

RWET111 

RWET(2) 

RWET(3) 

WLAM 

C12WTR 

C12CZ 

CSOIL 

CAIR 

DMC 
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Summary : 22BARESI for Resdiential Future Use File: 22BAR£SI.RAD 

Site-Specific Parameter Summary !continued) 

Menu 

C14 

C14 

C14 

Cl4 

Parameter 

C-14 evas~on flux rate from soil (1/sec) 

C-12 evas1on flux rate from soil (1/sec) 

Fraction of grain in oeef cattle feed 

Fraction of grain in milk cow feed 

STOR Storage times c! ccntarnnated foodst~.;ffs {days): 

STOR Fruits, non-leafy vegetables, and grain 

ST~R Leafy vegetables 

STOR Milk 

S70R ~eat and paul try 

STOR Fish 

STOR Crustacea ar.d moL.usks 

STOR We~l water 

STOR Surface ~ater 

STOR Livestock fodder 

R021 "Thickness of ouilding foundation (m) 

R021 Bulk densi~y of bui~ding foundation (g/cm••3) 

R021 ':'ota~ porosity of the cove:- :naterial 

R021 ~otal poros1ty of the building foundation 

R021 Volumetric water content o: the cover material 

R021 Volumetri~ water content o: the foundation 

R021 Diffusion coefficient for radon gas (m/sec): 

ROll 

ROll 

R021 

R02 l 

ROll 

R021 

R021 

R021 

ROll 

R021 

in cover material 

in foundation materia~ 

in contaruna:.ed zone soil 

Ra.jon vertical dimension of m~x1ng tm) 

Average building air exchange rate (1/hr) 

Height of the build~ng [room) (m) 

Building 1nter~or area factor 

Building dept!". below ground surface (ml 

Emanating power of Rn-222 gas 

Emanat~ng power of Rn-220 gas 

Summary of Path•;ay Select1ons 

User 

Input 

!lOt used 

net used 

not used 

not used 

l.400E+Ol 

l.OOOE+OO 

l.OOOE+OO 

l. OOOE+Ol 

7. OOOE+OO 

7. OOOE+OO 

l.OOOE+OO 

l.OOOE+OO 

4.500E+Ol 

1. 500E-Ol 

2. 400E+OO 

not used 

1. OOOE-01 

not used 

3. OOOE-n 

net used 

3. OOOE-07 

2. OOOE-06 

l.OOOE+OO 

5.000E•Ol 

l.500E+OO 

Default 

7. OOOE-0° 

l. OOOE-1 0 

8.000E-0~ 

2.000E-0l 

1.400£+0:. 

1. OOOE+OO 

l.OOOETOO 

2.000ET0: 

7. OOOE+OO 

7.000£+00 

1. OOOE+OO 

l.OOOE+OO 

4.SOOE+Ol 

l.SOOE-01 

2. 4 OOE+OO 

4.000E-01 

l.OOOE-01 

5.000E-02 

3.000E-02 

2.000E-06 

3.000E-07 

2.000E-06 

2.000E+OO 

5.000E-01 

2.SOOE+OO 

O.OOOE+OO O.OOOE+OO 

\-l.OOOE+OO \·l.OOOE+OO 

2.500E-Ol I 2.500£-01 

~ot used I l.SOOE-0:. 

Pathway User Selection 

5 

6 

E 

9 

external garr.ma 

inhalation (w/o raaon) I 
pla:1t ing-estion 

meat ingestion 

m:..lk ingestion 

aquatic foods 

drinking water 

soil i.ngestion 

radon 

Find peak pathway doses 

active 

active 

active 

suppressed 

suppressed. 

suppressed 

suppressed 

active 

active 

suppressed 

Used .ty R::s~ 

(1! differen: fro:r_ use= ir:p·.;: 

code computed (time dependent) 

code computed (time dependent) 

A\-TG<: 

A\"!="GS 

3:'CYR T;:\ 

370f:._':'~2l 

STOf'_T i 3) 

STOR ':'i~\ 

STOR_'!'(5' 

S!OR_T(6\ 

S!OR T(7) 

STOR_T[Sl 

STOR_T:9) 

t:..OOF. 

DENSF'L 

TPCV 

TPFL 

PH20CV 

PH20FL 

DIFCV 

DIFFL 

DIFCZ 

HMIX 

REXG 

HRM 

FAI 

DMFL 

EMANA(l l 

EMANAI2) 
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Summary : 228ARESI for Resdiential Future Use File: 228ARESI.RAD 

Contam~nated Zone Dimensions Initial Soil Concentrations. pCi/g 

Area: 

Thickness: 

Cove!" Deptn: 

3238.00 square meters 

0.37 meters 

0.00 meters 

Total Dose TDOSE(t). mrem/yr 

U-235 

U-238 

Basic Radiation Dose Limit * 75 mrem/yr 

6.200E-01 

1. OlOE+Ol 

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t) 

t (years): 

TDOSE It) : 

M ( t l: 

O.OOOE+OO l.OOOE+OO l.OOOE+03 

1.857£+00 1.823E+OO 1.716£-02 

2.476£-02 2.430£-02 2.289£-04 

Maximum TDOSE(t): l.857E+OO mrem/yr at t O.OOOE+OO years 
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Summary : 228ARESI for Resdiential FUture Use File: 228ARESI.RAD 

Ground 

Radio-

Total Dose Contributions TDOSE(i.p .. tJ for Individual Radionuclides (il and Pa:nwa~·s ;~ 

A.s rnrem/yr and Fraction of 'rota! Dose At t ~ 0. OOOE+::c years 

Wa~er Independent Pathways {Inhalatl.on excludes radonl 

Inhalation Radon Plant Meat 

Nuclide mrem/yr f~ac:. rnrem/yr fract. mrem/yr fract. IT.rem/yr fract. rr.rem/yr fract. :nre:rr.; y:- ::-a.::. 

U-235 

:J-238 

Total 

Radio-

2.096£-01 0.1129 5.561E-03 0.0030 C.OOOE+OO 0.0000 5.034£-02 0.0271 O.OODE+OO 0.0000 C.OUOE~oo 0.0000 3.9tS~-03 

6.091£-0l o.32so 8.691E-02 o.0468 c.oooE+DO o.oooo B.262E-Ol 0.4449 o.oooE•Oo o.oooo c.oooE~or c.ooo2 6.54SE-o: L •• :~-

8.187E-01 0.4408 9.247£-02 0.0498 C.OOOE+OO 0.0000 8.166£-01 0.4720 O.OOOE+OO 0.0000 O.OOOE~OO :.COOC 6.~4~E-~: ~.L: ~ 

Water 

Tot a::. Dose Con:ribut1ons TOOSE: i. p, t l for Individual Radionucl ides ( i J and Pathways (p :1 

As mrem/y:- and Fraction of Total Dose At t "" 0. OOOE+OO years 

Water Dependent E'atnways 

Fish Radon Plant Meat 1'-!ilk All Pathways• 

Nuclide mrem/yr fract. mrern/yr fract. mrem/yr fr-act. rnrem/yr fract. mrem/yr fract. mre:m/yr f:ract. mrerr./yr frac:t. 

U-235 

U-238 

Total 

O.OOOE+OO 0.0000 O.OOOE+OO O.OO:lO O.OOOE+GO 0.0000 C.OODE+OO 0.0000 O.OOGE+OO 0.0000 O.OOOE+OO 0.0000 2.695E-Ol 0.1451 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+CO 0.0000 C.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.588E+OO 0.854~ 

O.OOOE+OO 0.0000 O.ODOE+OO 0.0000 O.OOOE+DO 0.0000 C.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.857E+OO 1.0000 

'*Surr_ of all water independent and dependent pathways. 
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File: 228ARESI.RAD Summary : 228ARESI tor Resdiential Future Use 

Radio-

Nuclide 

U-235 

U-239 

Total 

Radio-

Total Dose Contributions TDOSE(i,p,tl for Individual Radionuclides (i) anc ?a:hways ,~ 

As mrem/yr and Fraction of Total Dose At t ~ l.OOOE+OO yea~s 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Mi,;.k 

mrem/yr 

2. 059E-01 

5.993E-01 

8.042E-01 

fract.. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr frac:. r..r-em/yr !:ca.::. 

0.1130 5.464E-03 0.0030 O.OOOE+OO 0.0000 4.936E-02 0. 0271 O.OOOE+OO 0.0000 C.OOJS+CC: c.ooo: 
0.3293 8.537£-02 0' 04 68 9.253E-13 0.0000 8.099E-01 0.4444 O.OOOE+OO O.OOOC 0. OOOE>+C~ ;,:. .. coo;: 

0' 4 413 9.083E-02 0.0498 9. 253£-13 0.0000 8.593E-Ol 0.4715 O.OOOE+OO 0.0000 O.OOOE..-CC C.G2J(' 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (il and Pathways {pl 

As mrem/yr and Fract.ion of Tot. a! Dose At t ... 1. OOOE+OO years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr tract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

s .. 

r7'.rer7'. ' . : !:".;..:: 

3. ::.::::::-:·.:. 

t . .;:~::-;::: . ' 

t:.c::s-2: :: . ~ :--

All Pathways .. 

mrem/yr fract. 

U-235 

U-239 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.647E-01 0.145: 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.558E+OO 0.854F 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.823E+OO l.OOOC 

*Sum of all water independent and dependent pathways. 
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Summary : 22SARESI for Re5diential Future Use File: 22iARESI.RAD 

Total Dose Contributions TOOSE(irp,t) for Individual Radionuclides li) ar.a Pa:nwa·/~ ,~ 

As mrem/yr and Fraction of To'tal Dose At -:. • 1. OGOE+03 years 

Water Independent P~thways (Inhalat~on excludes raoon) 

Ground Inhalation Radon P.:ant Mea":: 1':!.1;.; 

Radio-

Nuclide mrem/yr tract. mre:m/yr fract. mrem/yr fract. mrem/yr tract.. rr.re:n/y::- fra-:::. r:".:-e:::l/ y:- :rae:.. 

U-235 0.000£+00 c. 0000 O.OOOE+OO 0.0000 O.OOQE+OO 0.0000 O.OOOE+OO o.ooo: 0. OOOE•OD o.cooc 0. ·:JOO::: ... o: :.Jo:-c 
U-238 O.OOOE+OO :.oooo O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE-t-00 o.oooc 0.000£+00 O.GOOG C. :JOOE-+ :JC :.cv:o 

Total O.OOOE+OO 0.0000 0. OOOE+OO 0.0000 O.OO~E+OO 0. oooc O.OOOE•OO 0.0000 O.OOOE+OO 0.0000 C.JOOE ... OC' ::.oo::-2 

Total Dose Contributions 'IDOSE( i,p, t) for Ir.dl.vidual Radl.onuclides ( i) and Pathways 1 ;::-: 

As r.~rem/y:r and Fraction of Total Dose At t "' 1. 00CE+03 years 

Water Dependent Pathways 

Water Fish Radon Plant Meat I'Hlk 

Radio-

Nuclide ~rem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. nrem/yr fract. 

c: '' 

r::rerr:-· y:-

" ~"""'~ .... .., ..... l ·~ '-!. ... ,_ • 

:::.oJ:r. ... o: 

::.oJ;:£-0:' ~ • 1.. ~' ~ 

All Pathways• 

mrem/yr f rae:. 

U-235 

U-238 

0.080£+00 0.0000 C.OOOE+OO 0.0000 O.OOOE+OO O.COOO 3.772E-03 0.2198 O.OOOE+OO 0.0000 O.O~OE+JO 0.0000 3.772£-03 0.2198 

O.OOOE+OO 0.0000 0.000£+00 0.0000 5.062£-07 0.0000 1.339E-02 0.7802 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.339£-02 0.7802 

Total O.ODDE+OO 0.0000 O.OOOE+OD 0.0000 5.062£-01 0.0000 1.716E-02 1.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.716E·02 1.0000 

*Sum of all wate= independent and dependen: pathways. 
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Summary : 22BARESI for Resdiential FUture U~e I"ile: 22BARESI.RAD 

Dose/Source Ratios Summed Over All Pathways 

Parent and Progeny Principa:.. Radionu::l.:..de Contributions Indicated 

Parent Product Bran::h DSR{j,t) (rr.remlyr)/(pC::./gl 

( i) I j: Fraction• t= O.OOOE+::O 1.000£-00 l.OOOS+03 

TJ-235 U-235 l.DOOS+OO 4. 347£-Dl 4.268£-01 1.3:2E-03 

U-235 Pa-231 l.OOOE+OO O.OCOE+OO 3.037£-05 1. 08 9£-03 

U-235 Ac-227 l.OOOE+OO O.OOOE+OO 1.:54£-06 J.6B4E-03 

U-235 );DSR!jl 4.347£-01 4.263£-01 6.085£-03 

U-238 U-238 1.000£+0:: 1. 572£-o:. 1.542£-:Jl 1. 322E-03 

U-238 U-23' L 000£-{l:J 0.000£+00 2.855£-07 3.937£-06 

LJ-238 Ti"'.-23C l.OOOE-00 O.OOOE+OO 8.137£-13 2.557£-11 

U-238 Ra-226 l.00::£+00 O.DOOE+OO 1.018£-13 6.601£-08 

U-238 Pb-210 1.0-00£+00 O.COOE+OO 1.518£-16 6.019£-08 

U-238 Z:JSR (j :- :..572£-01 1.542£-01 l. 326£-03 

------
•Bran~h Fraction is the cumulative factor for :he j't principal radionuclide daughter! CUMBRF[j) ~ BRF(l)*8RF(2)• ... BRFijl. 

The DSR includes cor.tributions from associated :half-life S 0. 5 yr) daughters. 

Single Radionuclide Soil Guidelines G ( i, t J .:..n pCi/g 

Basic Radiat::.O:'l Dose Limit = 75 mrem/yr 

Nuclide 

(i} 

U-235 

U-233 

t-= 0.000£-+-00 

1.725E-+-02 

4,l71E-+-02 

:..:JOOE+OO 

1. 757E+02 

4. 862E+02 

l.OOQS+03 

1.233£+04 

5.656E+04 

Summed Dose/Source Ratios DSR\i,t) in (mremlyrJ/(pC~/gl 

and Single Radionuclide Soil Guidelines G{i,t) in pCi/g 

at tmin time of minimurr. single rad:1onuclide soil gcideline 

and at tmax ~ time of maximum total dose ,., 0. OOOE+OO years 

Nuclide Initial tmin DSR ( i, tmin) G ( 1, tmin I DSR(i,tmax) 

I i :1 pCiJg (years) lpC:u'gl 

U-235 6.200£-01 0.000£+00 4.347£-01 l. l2SE+02 4. 34/E-01 

U-238 l. OlOE+Ol 0.000£+00 1.572E-01 4. /7~£+02 ~. 572E-01 

G( L tmax) 

ipCi/g) 

1.725E+02 

4.771E+02 
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Summary : 228ARESI tor Resdiential Future Use 

Individual Nuclide Dose Summed Over All Pathways 

Paren~ Nuc:icte and Branch Fraction Indicated 

Nuclide F·arent BRF(il DOSE lj, tl, m.rern/yr 

!i I ( i l t~ O.OOOE+OO 1.000E+OO l.OOOE+03 

------
U-235 U-235 l.OODE+OO 2. 69SE·01 2. 646E·01 8.135E-04 

Pa-231 U-235 1. OOOE+OO 0.000£+00 l. 883E·05 6.751E-O'Ol 

Ac-227 U-235 l.OOOE+OO fJ.OOOE.+OO 7.157E-07 2.284E-03 

U-23B U-238 l.OOOE+OO 1.58fE+OO l.556E+00 1.335£-02 

U-234 U-238 l.OOOE+OO O.OOOE+OO 2.983E-06 3.977E-05 

Th-230 U-238 ~. DOOE+OO O.OOOE•O~ 8.219E-12 2.S33E-10 

Ra-226 U-238 :.OOOE+OO O.OODE-00 1. 02BE-12 6.667E-07 

Pb-210 U-238 :..OOOE+OO O.OOOE .... 0-:1- 1. 533£-!.S 6. 079E-Ol --
BRF( il is the branch fraction of the parent nuclide. 

lndividual Nuclide Soil Concentration 

Parent ~uclid€ and Branch Fractio~ lndicated 

~uclide Paren-t BRF(i) s (j. t)' pCi/g 

( j) (L . 0. OO~E+OO l.OOOE+OO l.OOOE+03 

------
C'-235 U-235 :..OOOE+OO 6.200E-01 6.090E·Ol 1.001E·08 

Pa-23:. U-235 l.OOOE+OO C·. OOCE+OO 1.288E-OS 2.097E-10 

Ac-227 U-235 l.OOOE+OO C.OO:JE+OO 2.012£-07 l.l22E-10 

U-238 U-238 l.OOOE;+OO l.OlOE+Ol 9.920£+00 1.631E-0? 

U-23 4 U-238 l.OOOE+OO C.OOOE+OO 2.8:2E-OS 4.618£-10 

Th-230 U-238 l. OOOE:+OO O.OOOE+OO 1.2l]E:-10 7.637£-0' 

Ra-2.26 U-238 l.OOOE+OO 0. OOC.E+OO 1.838£-14 2.564E-08 

Pb-210 U-238 :.OOOE+OO O.OOSE+OO 1. 421E-16 1.990E-08 --
BRF(i; lS the oranch fraction of the parent nuclide. 

File: 228ARESI.RAD 
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ANNEX3-H 
Removal of Radiological Restrictions from SNLJNM ER Site 228 

Soden and Rael (July 1999) 





United States Government Department of Energy 

Memorandum Albuquerque Operations Office 

DATE: 

REPLY TO: 

SUBJECT: 

JUL o 6 'B9S 

ESHD:RJB 
----::---~--:-:---:--. -- ~--·-·--·------ -. 

;gemoval ofRadiological Restrictions from SNL ER Site 22!--

TO: M. Zamorski, Area Manager, Kirtland Area Office 

On June 2, 1999 you forwarded for review a document prepared by the staff 
from Sandia National Laboratories/New Mexico (SNUNM) entitled "Justification 
for Removal of Radiological Restrictions at SNL ER Site 228". Following 
subsequent reviews and clarification of issues, it was determined that the 
document adequately presents the final radiological characteristics of the site. 
Furthennore, the projected dose analysis of the site meets the Authorized 
Release Umits of DOE Order 5400.5, Radiological Protection of the Public and 
Environment. · rL).. -u 

22 i?-~!> 
Based on this analysis and the data presented within, the request is approved 
and the radiological cleanup of SNUNM ER Site..aa:=fs satisfactorily completed. 
Consequently, the site should be released from any further radiological 
controls. All radiological postings can be removed and unrestricted access to 
the site may be restored. In addition, the site no longer needs to be considered 
a Radiological Material Management Area (RMMA). 

Please forward this decision to Dick Fate, Manager SNL ER Project Closure 
Department. Remind him that SNUNM must maintain the records associated · 
with this release indefinitely, including all survey data, soil sampling and 
computer modeling analysis. A copy of this letter with attachment is being 
forwarded to DOEIHQ EH-412 for recording purposes. If you have any 
questions regarding this topic please call either Mr. Rex Borders in ESHD at 
845-5076 or Mr. Dave Bourne in ERD at 845-4032. 

Director, 
Environment Safety and Health 
Division 

cc: 
A. Wano Ill, DOE/HQJEH-412 (2 copies with attachments) 
J. Cormier, AUKAO 

TQT,:,L P.Ol 
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SWMU 228A: RISK SCREENING ASSESSMENT 

l. Site Description and History 

Solid Waste Management Unit (SWMU) 228A, the Centrifuge Dump Site at Sandia National 
Laboratories/New Mexico (SNUNM), covers 1.6 acres and is located about 500 feet east of 
Technical Area (TA)-11 on land that is owned by Kirtland Air Force Base (KAFB} and leased to 
the U.S. Department of Energy. The site is situated on the steeply sloping northern rim of 
Tijeras Arroyo and the nearly flat floodplain below. Ground elevations at SWMU 228A range 
from 5,405 teet at the northern site boundary to about 5,360 feet at the southern site boundary 
on the Tijeras Arroyo floodplain. 

Environmental concern about SWMU 22BA was caused by weapons debris and construction 
debris that had been dumped at the site in the 1950s. The weapons debris, including depleted 
uranium (DU) fragments, came from the adjacent SWMU 50 centrifuge. Following centrifuge 
tests in the mid-1950s, weapons debris was dumped in a gully located about 80 feet east of the 
centrifuge. This gully eventually became part of SWMU 228A. The weapons debris was 
dumped next to construction debris that had previously been dumped in the early 1950s. The 
construction debris had been generated by the demolition of KAFB barracks. Except for a 
limited amount of cleanup in 1994, the weapons and construction debris remained near the 
upper end of the gully until the summer of 1997. Unfortunately, heavy rainfall on July 28,1997, 
washed some of the weapons and construction debris approximately 250 feet farther down the 
gully and onto the Tijeras Arroyo floodplain. Starting in the summer of 1998, a voluntary 
corrective measure (VCM) was conducted at SWMU 22BA at the four remediation areas: the 
construction debris area, the buried test debris area, the Scrappy-DU gully, and the Scooby-DU 
alluvial tan deposit. As a result of the VCM activities, all construction and weapons debris was 
excavated and removed. 

Historical records and technical memoranda have provided a significant level of process 
knowledge for the centrifuge testing activities. Weapons operations at the centrifuge are well 
documented in a series of classified memoranda written by SNUNM engineers and scientists. 
The centrifuge was constructed in 1952 within an abandoned meander-loop above the Tijeras 
Arroyo floodplain. The centrifuge was rocket-driven and was not covered by a building or other 
structure. The centrifuge was used from 1952 through 1956 to test arming, fuzing, and firing 
components at high rates of centrifugal acceleration. For test containment purposes, native soil 
was used to construct a 7-foot-high berm around the SO-foot-diameter concrete stab and to 
build up a nearby section of the arroyo rim. The centrifuge boom was 50 feet in length and held 
an experimental apparatus test jig on one end and rocket motors on the other end to provide 
rapid acceleration. During some tests, the test jigs contained DU and high explosive (HE) 
components. The most commonly used HE was 1 ,3,5-trinitrobenzene, also known as 
Cyclonite. However, none of the HE spheres or detonators were fired (expended) during the 
tests. DU was the only radioactive material used at the site; no other radionuclides such as 
tritum or plutonim were used in the centrifuge tests. 

The debris at SWMU 228A consisted of weapons debris from the SWMU 50 centrifuge and 
construction debris from the demolition of the KAFB barracks. The weapons debris consisted 
mostly of DU fragments, rubber pads, aluminum pieces, concrete spheres, and small electrical 
components. Because SWMU 228A received weapons debris from centrifuge operations, the 
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potential existed for unexploded ordnance (UXO)IHE material such as rocket motors or 
explosives charges also to be buried in or near the Scrappy-DU gully. However, no explosive 
materials were found during the VCM remediation. The construction debris consisted mostly of 
scrap metal, lumber, bricks, and concrete rubble. 

The annual precipitation for the area, as measured at the Albuquerque International Sunport, is 
8.1 inches. No springs or perennial surface-water bodies are located within two miles of the 
site. During most rainfall events, rainfall quickly infiltrates the soil at SWMU 228A. However, 
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. 

The vicinity of SWMU 228A is unpaved and no stormwater channels are used to direct surface 
water. The extreme southern end of SWMU 228A is located within the 100-year Tijeras Arroyo 
floodplain. However, the site is located approximately 800 feet from the active channel, which 
only flows several times each year at Powerline Road. Tijeras Arroyo is the most significant 
surface-water drainage feature on KAFB. The arroyo originates in Tijeras Canyon, which is 
bounded by the Sandia Mountains to the north and the Manzano Mountains to the south. The 
arroyo trends southwest along the southern edge of the site and eventually drains into the Rio 
Grande, approximately nine miles west of SWMU 228A. 

Groundwater monitoring for the area surrounding SWMU 228A is conducted as part of the 
. Sandia North Groundwater Investigation. Four monitoring wells (TA2-W-24, TA2-W-25, 

TA2-W-26, and TA2-W-27) are located within 400 feet of SWMU 228A. Two water-bearing 
zones, the shallow groundwater system and the regional aquifer, underlie SWMU 228A. The 
shallow groundwater system is not used for water supply. The depth to the shallow 
groundwater system is approximately 280 feet below ground surface (bgs) near the southern 
end of SWMU 228A. The depth to the regional aquifer is approximately 450 feet bgs. Both the 
City of Albuquerque and KAFB use the regional aquifer for water supply. The nearest water 
supply well (KAFB-11) is located approximately 0.7 mile east of SWMU 228A. The nearest 
downgradient water supply well is KAFB-1, which is located approximately 1.4 miles northwest 
of the site. 

Grasslands, which include species such as blue/black grama and western wheatgrass, are the 
dominant plant communities surrounding SWMU 228A . The site is principally vegetated by 
ruderal species such as Russian thistle (tumbleweed). Soil at the site has been identified as 
the Bluepoint-Kokan Association. For purposes of defining the background levels of metals and 
radionuclides in soil, this soil has been included as part of the Sandia North Supergroup. The 
Bluepoint-Kokan Association consists of the Bluepoint loamy fine sand, which is developed on 

·slopes of 5 to 15 percent, and the Kokan gravelly sand on slopes of 15 to 40 percent. These 
slightly calcareous soils are mildly to moderately alkaline. The runoff potential ranges from slow 
to very rapid, and the hazard of water erosion is slight to severe. Water permeability is 
moderate to very rapid. The surficial deposits are underlain by the upper unit of the Santa Fe 
Group, which consists of coarse- to fine-grained fluvial deposits from the ancestral Rio Grande. 
The Santa Fe Group intertongues with the coarse-grained alluvial fan/piedmont veneer facies 
that extend westward from the Sandia and Manzanita Mountains. The upper Santa Fe unit is 
approximately 1 ,200 feet thick in the vicinity of the site. 
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II. Data Quality Objectives 

The data quality objectives (DQO) presented in the SWMU 228A VCM Plan (SNUNM May 
1998) and its accompanying SWMU 228A Field Implementation Plan (FIP) (SNLJNM July 1998) 
identified the site-specific confirmatory sampling locations, sample depths, sampling 
procedures, and analytical requirements. The DQOs outlined the quality assurance 
(QA)/quality control (QC) requirements necessary for producing analytical data suitable for risk
assessment purposes. The confirmatory sampling conducted at SWMU 228A was designed to: 

• Confirm that a thorough remediation had been conducted during the VCM, 
• Characterize the nature and extent of any residual contaminants of concern (COC), 
• Demonstrate that the VCM proposed cleanup values were achieved, and 
• Provide analytical data of sufficient quality to support risk screening assessments. 

Table 1 summarizes the rationale for designing the sampling pattern. The source of potential 
COCs at SWMU 228A was the weapons debris and construction debris that had been dumped 
at the site in the 1950s. The VCM activities removed about 605 pounds of DU fragments along 
with several hundred cubic yards of weapons and construction debris. 

Following the conclusion of the VCM remediation activities (excavation, debris removal, and 
radiological/metal detector surveying) at a particular area, a series of confirmatory soil samples 
was collected. The confirmatory soil samples (identified as T JAOU-228A-G R-1 2o-s through 
T JAOU-228A-GR-249-S) were collected at 130 locations across SWMU 228A. All except three 
of the samples were surtace soil samples that were collected using a hand trowel from a depth 
of 0 to 0.5 foot bgs. Three samples (TJAOU-228A-GR-214-S through TJAOU-228A-GR-216-S) 
were collected using a hand auger from a depth of 2 to 3 feet bgs. The soil samples were 
collected using the sampling procedures detailed in the SWMU 228A FlP (SNLJNM July 1998). 

The SWMU 228A confirmatory soil samples were analyzed for all COGs: DU-related 
radionuclides (uranium-233/234, uranium-235, uranium-238), Resource Conservation and 
Recovery Act (RCRA) metals, volatile organic compounds (VOC), semivolatile organic 
compounds (SVOC), and HE compounds. Three analytical laboratories (Core Laboratories 
Inc., General Engineering Laboratories Inc. [GEL]), and the on-site SNLJNM Radiation 
Protection Sample Diagnostic [RPSD] Laboratory analyzed the samples. Isotopic uranium and 
gamma spectroscopy analyses were pertormed at the two off-site analytical laboratories for all 
130 sample locations. Samples from approximately 50 percent of the locations also were 
analyzed for RCRA metals. Samples from about 20 percent of the locations were analyzed for 
VOCs, SVOCs, and HE compounds. Samples from approximately 35 percent of the locations 
were analyzed by the RPSD Laboratory for gamma emitting radionuclides. Table 2 
summarizes the sampling pertormed to meet the data quality requirements from the 
SWMU 228A FIP (SNUNM July 1998). 

Nineteen QA/QC samples (nine duplicates, six trip blanks, and six equipment blanks) were 
collected during the confirmatory sampling effort according to the Environmental Restoration 
Project QA Project Plan (QAPjP). For sampling in the debris areas, duplicate soil samples were 
collected at 10 percent of the sampling locations. Equipment-wash (aqueous rinsate) blanks 
was prepared at the end of each sampling day. Trip blanks accompanied the soil samples that 
were sent for VOC analyses. No significant QA/QC problems were identified in the QA/QC 
samples. 
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Table 1 
summary of Sampling Performed to Meet Data Quality Objectives 

SWMU228A Number of 
Sampling Sampling Sample Sampling Location 

Areas Potential COC Source Locations Oensitv Rationale 

Construction Construction debris, including 10 1 per 190 tr; 20-foot Confirm that no significant 

debris area scrap metal, lumber, bricks, grid spacing and levels of COCs remain 
and concrete random where construction debris 

was removed 

Buried test Construction debris, including 13 1 per 450 tr; 20-foot Confirm that no significant 
kiebris area communication wire, scrap grid spacing and levels of COCs remain 

metal, lumber, bricks, and random where construction debris 
concrete was removed 

Scrappy-DU DU fragments; weapons 15 1 per 80 tr; 1 0-foot Confirm that no significant 
gully debris, including aluminum grid spacing and levels of COCs remain 

plates, steel brackets, nylon random where DU fragments, 
webbing, microelectronics, construction debris, and 
batteries; construction debris, weapons debris were 
including scrap metal, lumber, removed 
bricks, and concrete 

Scooby-DU DU fragments; weapons 52 1 per 340 tr; 25-foot Confirm that no significant 
and remainder debris, including aluminum grid spacing and levels of COCs remain 
of alluvial fan plates, steel brackets, nylon random where DU fragments, 
deposit webbing, microelectronics, construction debris, and 

batteries; construction debris, weapons debris were 
including scrap metal, lumber, removed 
bricks, and concrete 

Soil Piles #1, Construction debris area/ a 1 per 220 tr; 3-foot Confirm that no significant 
#2,#3 buried test debris area intervals along levels of COCs remain in 

perimeter of piles lsoil removed from 
(aliquots used to construction debris area 
make composite and buried test debris 
samples) area 

Soil Piles #5 DU fragments 11 1 per 410 tr; 10-foot Confirm that no significant 
and #6 intervals across Soil levels of COCs remain in 

Pile #5 and 3-foot soil processed by the SGS 
intervals across Soil or in the soil previously 
Pile #6 (aliquots used as a loader (heavy 
used to make equipment) ramp 
comoosite samples) 

Perimeter of None suspected 21 Judgmental and Confirm that no significant 
SWMU22BA random; sample levels of COCs are 
and across at density not present along perimeter of 
SWMUSO applicable. SWMU 228A and 

SWMUSO 

COC =Contaminant of concern. 
DU = Depleted uranium. 
ft = Foot (feet). 
SGS = Segmented Gate System. 
SWMU =Solid Waste Management Unit. 
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Table 2 
Summary of Data Quality Requirements 

Analytical Core Laboratories, Inc. 
Reaulrement and GEL RPSD Laborato_ry_ 

Gamma Spectroscopy 130 samples 47 samples 
EPA Method 901.1

1 

Isotopic Uranium 130samples Not analyzed 
Laboratory Method 
CA-GLR-R405 
RCRA metals 57 samples Not analyzed 
EPA Method 6010/7000

8 

VOCs 26 samples Not analyzed 
EPA Method 8260A" 
SVOCs 26 samples Not analyzed 
EPA Method 8270" 
HE compounds 26samples Not analyzed 
EPA Method 8330" 

Note: The number of samples does not include QA!OC samples such as duplicates, trip blanks, and 
equipment blanks. 
"EPA November 1986. 
EPA =U.S. Environmental Protection Agency. 
GEL = General Engineering Laboratories, Inc. 
HE =High explosive. 
QA =Quality assurance. 
ac = Quality control. 
RCRA = Resource Conservation and Recovery Act. 
RPSD =Radiation Protection Sample Diagnostic Laboratory. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 

SNUNM verified/validated all of the confirmatory soil sample results. The off-site laboratory 
results from Core laboratories Inc. and GEL were reviewed according to "Data 
VerificationNalidation Levei3-DV-3" in the Technical Operating Procedure 94-03, Rev. 0. The 
DV3 reports are presented in the associated SWMU 228A no-further-action (NFA) proposal. 
The gamma spectroscopy data from the RPSD Laboratory were reviewed according to 
"Laboratory Data Review Guidelines," Procedure No. RPSD-02-11, Issue No. 02. The RPSD 
verification/validation reports are presented with the gamma spectroscopy results in the NFA 
proposal. The reviews confirmed that the analytical data from the three analytical laboratories 
were acceptable for use in the NFA proposal. 

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

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at SWMU 228A 
was based upon an initial conceptual model validated with confirmatory sampling at the site. 
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The initial conceptual model was developed from archival research, soil sampling, soil-vapor 
sampling, aerial photographs, geophysical surveys, and radiological surveys. The DQOs 
contained in the SWMU 228A VCM Plan and its FIP identified the sample locations, sample 
density, sample depth, and analytical requirements. The sample data were subsequently used 
to develop the final conceptual model for SWMU 228A, which is presented in Section 3.5 of the 
associated NFA proposal. The nature, migration rate, and extent of contamination is described 
below. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at SWMU 228A 
was evaluated using laboratory analyses of the soil samples (Section V). The analytical 
requirements included gamma spectroscopy and specific analyses for DU-related radionuclides, 
RCRA metals, VOCs, SVOCs, and HE. The analyses characterized any potential contaminants 
remaining after the debris removal operation. The analytes and methods listed in Table 2 were 
appropriate to characterize the COGs and degradation products at SWMU 228A. 

111.3 Rate of Contaminant Migration 

SWMU 228A is an inactive site that has been recently remediated, and therefore, all primary 
sources of COGs have been eliminated. As a result, only secondary sources of COGs 
potentially remain in soil in the form of adsorbed COCs (DU, RCRA metals, VOCs, SVOCs, and 
HE). The rate of COC migration from surficial soil is dependent predominantly upon 
precipitation and occasional surface-water flow, as described in Section V. Data available from 
the Sandia North Groundwater Investigation; numerous SNUNM monitoring programs for air, 
water, and radionuclides; various biological surveys; and meteorological monitoring are 
adequate to evaluate the rate of COG migration at SWMU 228A. 

111.4 Extent of Contamination 

Surface and subsurface confirmatory soil samples were collected from all four of the 
remediated areas and the vicinity of SWMU 22BA to assess the effectiveness of the VCM 
remediation. The confirmatory soil samples were collected using the sampling density in 
Table 1 after the following five VCM excavation targets were satisfied: 

1. No visible DU fragments, construction debris, or weapons debris remained. 

2. Verification radiological surveys with field instruments indicated that no DU fragments 
or DU-contaminated soil with radioactivity in excess of 1.3 times background were 
present. 

3. Verification geophysical surveys indicated that no debris remained buried. 

4. No VOCs or SVOCs were detected with the photoionization detector. 

5. Geologic evidence was found that distinguished fill material from native soil. 
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Confirmatory soil samples were collected from the ground surface to a maximum depth of 
3 feet. Sampling at a more extensive variety of depths was not a significant concern at 
SWMU 228A because the five VCM excavation targets were satisfied. Furthermore, the vertical 
rate of contamination migration was expected to be extremely low for SWMU 228A because of 
the low precipitation, high evapotranspiration, impermeable vadose zone soils, and the 
relatively low solubility of metals and DU. Therefore, the confirmatory soil samples are 
considered to be both representative of the soil potentially contaminated with the COCs and 
sufficient to determine the vertical extent, if any, of COCs. 

In summary, the design of the confirmatory sampling was appropriate and adequate to 
determine the nature, migration rate, and extent of residual COCs in surface and subsurface 
soils at SWMU 228A. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities were used to identity potential COCs. The 
identification of COCs and the sampling to determine the residual concentration levels of those 
COCs across the site are described in the SWMU 22BA NFA proposal. Generally, COCs 
evaluated in this risk assessment include all detected radiological COCs and organics and all 
inorganic COCs for which samples were analyzed. In order to provide conservatism in this risk 
assessment, the calculation uses only the maximum concentration value of each COC 
determined for the entire site. The SNUNM maximum background concentration (Dinwiddie 
September 1997) was selected to provide the background screening results shown in Tables 3 
and 4. If applicable, human health nonradiological COCs were also compared to SNUNM
proposed Subpart S action levels (Table 3) (IT July 1994). Nonradiological inorganics that are 
essential nutrients such as iron, magnesium, calcium, potassium, and sodium are not included 
in this risk assessment (EPA 1989). 

Table 3 lists nonradiological COCs tor the human health and ecological risk assessment at 
SWMU 228A; Table 4 lists radiological COCs. Both tables show the associated SNUNM 
maximum background concentration values (Dinwiddie September 1997). Sections V1.4, Vll.2 
and Vll.3 discuss the content of Tables 3 and 4. 

v. Fate and Transport 

The primary releases of COCs at SWMU 228A were to the ground surface in association with 
the surface disposal of waste material along a gully near the old centrifuge site (SWMU 50), 
approximately 500 feet east of the historic boundary for TA-ll along the northern rim of the 
Tijeras Arroyo. Subsequent erosion by surface-water runoff exposed some of the debris and 
carried COCs southward toward the main channel of the Tijeras Arroyo with the transported 
soil. Residual COCs in the exposed soil may be transported by certain winds, although the site 
is somewhat protected by topography and reseeded native grasses. 

The average annual precipitation received at this site is about 8 inches (NOAA 1990). Most of 
the water received at the site will infiltrate into the soil and will then be lost to 
evapotranspiration. Water that infiltrates into the soil may carry COCs desorbed from the soil 
particles. The COCs at this site generally do not have a high potential for leaching in soil. 
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Table 3 
Nonradiological COCs for Human Health and Ecological Risk Assessment at SWMU 228A with Comparison to the 

Associated SNUNM Background Screening Value, BCF and Lo~ K .. 

Is Maximum coc 
Concentration Less 

SNUNM Than or Equal to the 
Maximum Background Applicable SNUNM BCF Log K .. (for Bioaccumulator?b 

Concentration Concentration Background Screening (maximum organic (BCF>40, log 
COCName (mg/kg) (mg/kg)" Value? aquatic) COCs) K .. >4) 

Arsenic 3.32 4.4 Yes 44° NA Yes 

Barium 216 200 No 170d NA Yes 

Cadmium 1.77 <1 No 64° NA Yes 

Chromium, total 12.0 12.8 Yes 16° NA No 

Lead 40.5 11.2 No 49° NA Yes 

Mercury 0.063 J <0.1 Unknown 5500° NA Yes 

Selenium 0.918 <1 Unknown 8oo• NA Yes 

Silver 0.436 J <1 Unknown 0.5° NA No 

Uranium 83.9 2.3 No 20d NA No 

Benzene 0.0012 NA NA 5.2° 2.13° No 

Methylene chloride 0.0072 NA NA 5' 1.25
1 No 

Acenapthene 0.070 J NA NA 389° 3.929 Yes 

Anthracene 0.110J NA NA 917° 4.45° Yes 

Benzo(a)anthracene 0.32J NA NA 10,0009 5.61 9 Yes 

Benzo(a)pyrene 0.26J NA NA 3,000° 6.04° Yes 

Benzo(b)fluoranthene 0.37 NA NA -- 6.1249 Yes 

Benzo(g,h,i)perylene 0.25J NA NA 58,884g 6.589 Yes 

Benzo(k)fluoranthene 0.28J NA NA 93,325g 6.849 Yes 

Chrysene 0.37 NA NA 18,0009 5.91 9 Yes 

Di-n-butyl phthalate 0.06J NA NA 6,761" 4.61 9 Yes 

bis(2-ethylhexyl) 0.11 J NA NA 851" 7.69 Yes 
phthalate 

ill Refer to footnotes at end of table. 
~ 
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Table 3 (Concluded) 
Nonradiological COCs for Human Health and Ecological Risk Assessment at SWMU 228A with Comparison to the 

Associated SNUNM Background Screening Value, BCF and log K .. 

Is Maximum COC 
Concentration Less 

SNUNM Than or Equal to the 
Maximum Background Applicable SNUNM 

Concentration Concentration Background Screening 
COCName (mg/kg) {mgfkg)" Value? 

Fluoranthene 0.63 NA NA 
Fluorene 0.050 J NA NA 
lndeno(1,2,3-c,d) 0.099 J NA NA 
pyrene 
Phenanthrene 0.42 NA NA 
Pyrene 0.6 NA NA 

Note: Bold Indicates the COCs that failed the background screening procedure and/or are bloaccumulators. 
'From Dinwiddie (September 1997) North Supergroup. 
'NMED (March 1998). 
'BCF and/or Log K.. from Y anlcak (March 1997). 
'BCF from Neumann ( 1976). 
'BCF from Callahan et al. (1979). 
'BCF and/or Log K .. from Howard ( 1 990) 

'BCF and/or Log K .. from Mlcromedex (1998) 
'BCF from Howard (1989). 
BCF ~ Bloconcentration factor. 
COC = Constituent of concern. 
J • Estimated concentration. 
K.. ~ Octanol-water partition coefficient. 
Log .. Logarithm (base 10). 
mglkg = Mllllgram(s) per kilogram. 
NA = Not applicable. 
NMED = New Mexico Environment Department. 
SNUNM = Sandia National laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 

= Information not available. 

BCF Log K .. (for Bloaccumulator?b 

(maximum organic (BCF>40, log 
aquatic) COCa) K_>4) 

12,3029 4.909 Yes 

2,2399 4.18° Yes 

59,407g 6.569 Yes 

23,600° 4.63° Yes 

36,300° 5.32° Yes 
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Table 4 
Radiological COCs for Human Health and Ecological Risk Assessment at SWMU 228A with Comparison to the Associated 

SNUNM Background Screening Value and BCF 

Is Maximum COC 
SNUNM Concentration Less Than 

Maximum Background or Equal to the Applicable 
Concentration Concentration SNUNM Background BCF 

COCName (pCI/g) (pCI/g)" Screening Value? (maximum aquatic) 
Cs-137 0.621 0.836 Yes 3000' 
Th-232 1.24 1.54 Yes 3000" 
U-233/234 1.64 1.6 No 900d 

U-235 0.8 0.18 No goo• 
U-238 11.4 1.3 No goo• 
Note: Bold indicates the COCs that failed the background screening procedure and/or are bioaccumuiators. 
"Frorn Dinwiddie (September 1997), North Supergroup. 
bNMED (March 1998). 
'From Whicker and Schultz (1982) . 
dFrom Baker and Soldat (1992). 
"From Yanicak (March 1997). 
BCF = Bioconcentration factor. 
COC "' Constituent of concern. 
NMED = New Mexico Environment Department. 
pCVg "' Picocurie(s) per gram. 
SNL/NM = Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 

Bloaccumulator? 
b 

(BCF,..40) 
Yes 
No" 
Yes 
Yes 
Yes 

0 
00 .._ 
N 
~ -.o -.o 
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Because groundwater at SWMU 228A is approximately 280 feet bgs, it is unlikely that the 
infiltration and percolation at the site will be sufficient to reach groundwater. The potential for 
future surface-water runoff and run on has been extensively mitigated. Final grading at the 
northern part of SWMU 228A and around the SWMU 50 centrifuge has eliminated the catch 
basin that created the July 1997 erosion and washout of debris. Surface-water controls (a 
diversion ditch, revegetation, and erosion-control mats) have greatly reduced the effects of 
surface water. Numerous site inspections during the unusually wet August 1999, monsoon 
season confirm that no off-site surface water runoff or run on occurs at SWMU 228A; the 
rainfall infiltrated the soil well before off-site runoff or run on could occur. Transported soils 
have not left the site or reached the active channel of the Tijeras Arroyo, which is located about 
800 feet south of the site across the flat floodplain. 

The site contains natural vegetation and is open for use by wildlife. Therefore, uptake of COCs 
into the food chain is possible. Plant roots can take up constituents of potential ecological 
concern (COPEC) from the soil, and these can be either transferred to herbivores that consume 
the plant tissues or returned to the soil as litter. Above-ground litter could be transported by 
wind and surface water until consumed by decomposer organisms. Animals could also 
consume COCs through direct ingestion of soil particles. COCs that are consumed by animals 
could pass through the gut and be returned to the soil in feces (either at the site or distant from 
the site as the animal moves), or they could be absorbed into tissues and held. The animal 
could be eaten by a carnivore or scavenger, and the constituents still held in the consumed 
tissues would repeat the process of excretion or consumption by higher predators, scavengers, 
and decomposers. 

The residual COCs at SWMU 228A include both inorganic and organic constituents. The 
inorganic COCs (including radionuclides) are elemental in form, and therefore, they are not 
considered to be degradable. Transformations of inorganics may 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). This is often the result of 
biotransformation (i.e., transformation caused by plants, animals, and microorganisms); 
however, because of the aridity of the environment, such processes are not expected to be 
significant at this site. Because of their long half-lives, loss of radionuclides by radioactive 
decay is also considered to be insignificant at this site. Transformation of organic compounds 
through photolysis, hydrolysis, and biodegradation may occur but it is expected that the aridity 
of the environment would slow the process. Loss by volatilization may occur for those organics 
near the soil surface, especially for benzene and methylene chloride. 

Table 5 summarizes the tate and transport processes that may occur at SWMU 22BA. 
Because of the topography and vegetative cover at this site, the potential for transport by wind 
is low. The potential tor transport by surface water is low and is not expected to result in 
significant off-site effects. The existence of natural vegetative cover and habitat tor wildlife at 
this site results in a potential for food chain uptake; however, because of the site's small size 
and arid conditions, this is not expected to be a significant tate and transport mechanism for 
COCs. COGs are not expected to leach significantly into the soil and are, therefore, not 
expected to reach groundwater. Degradation or transformation of the inorganic COCs at this 
site is expected to be negligible but may affect some of the organic COCs present at the site. 
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Table 5 
Summary of Fate and Transport at SWMU 228A 

Transport and Fate Mechanism Existence at Site Significance 

Wind Yes Low 

Surface runoff Yes Low 

Migration to groundwater No None 

Food chain UQtake Yes Low 

Transformation/degradation Yes Low 

SWMU = Solid Waste Management Unit. 

VI. Human Health Risk Screening Assessment 

Vl.1 Introduction 

Human health risk screening 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 includes two screening procedures. One 
screening procedure compares the maximum concentration o1 the COC to an SNUNM 
maximum background screening value. COCs that are not eliminated during the first screening 
procedure are subjected to a second screening procedure that compares the maximum 
concentration of the COC to the SNUNM propased Subpart S action level. 

Step 4. Toxicological parameters are identified and referenced for COCs that were not eliminated 
during the screening steps. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and excess cancer risks are 
calculated for nonradiological COCs and background. For radiological COCs, the incremental 
total effective dose equivalent (TEDE) and incremental estimated cancer risk are calculated by 
subtracting applicable background concentrations directly from maximum on-site contaminant 
values. This background subtraction only occurs 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 and U.S. Department of 
Energy (DOE) to determine if further evaluation, and potential site clean-up, is required. 
Nonradiological COC risk values are also compared to background risk so that an incremental 
risk may be calculated. 

Step 7. Uncertainties regarding the contents of the previous steps are addressed. 

V1.2 Step 1. Site Data 

Section I provides the description and history for SWMU 22BA. Section II presents the 
argument that DQOs were satisfied. Section Ill describes the determination of the nature, rate, 
and extent of contamination. 
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Vl.3 Step 2. Pathway Identification 

SWMU 228A has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). Because of 
the location and the characteristics of the potential contaminants, the primary pathway for 
human exposure is considered to be soil ingestion for the nonradioiogical COGs and direct 
gamma exposure for the radiological COGs. The inhalation pathway for both non radiological 
and radiological COGs is included because of the potential to inhale dust and volatiles (volatile 
inhalation is limited to nonradiological COGs). Soil ingestion is included for the radiological 
COGs as well. No water pathways to the groundwater are considered, because depth to 
groundwater at SWMU 228A is approximately 280 feet bgs. Because of the lack of surface 
water or other significant mechanisms for dermal contact, the dermal exposure pathway is 
considered to be insignificant. No intake routes through plant, meat, or milk ingestion are 
considered appropriate for the industrial land-use scenario. However, plant uptake is 
considered for the residential land-use scenario. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Plant uptakeJresidential only) Plant uptake (residential only) 

Direct oamma 

Vl.4 Step 3. COG Screening Procedures 

This section discusses Step 3, which includes the two screening procedures. The first 
screening procedure compared the maximum COG concentration to the background screening 
level. The second screening procedure compared maximum COC concentrations to SNUNM 
proposed Subpart S action levels. This second procedure was applied only to COGs that were 
not eliminated during the first screening procedure. 

Vl.4.1 Background Screening Procedure 

V/.4.1.1 Methodology 

Maximum concentrations of nonradiological COGs were compared to the approved SNUNM 
maximum screening level for this area. The SNUNM maximum background concentration was 
selected to provide the background screen in Table 3 and was used to calculate risk attributable 
to background in Table 9. Only the COGs that were above their respective SNUNM maximum 
background screening levels or did not have a quantifiable background screening level were 
considered in further risk assessment analyses. 

For radiological COGs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
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did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE (1993). Radiological COCs that did not have a 
background value and were detected above the analytical minimum detectable activity were 
carried through the risk assessment at their maximum levels. The resultant radiological COCs 
remaining after this step are referred to as background-adjusted radiological COCs. 

Vl.4.1.2 Background Screening Procedure Results 

A comparison of SWMU 228A maximum COC concentrations to the SNUNM maximum 
background values (Dinwiddie September 1997) for the human health risk assessment is 
presented in Tables 3 and 4. For the nonradiological COCs, four constituents exceeded the 
background screening value. Three COCs had no quantified background screening levels; 
thus, it is unknown whether these COCs exceeded background. Finally, seventeen COCs were 
organic and had no background screening values. 

The maximum concentration value for lead is 40.5 milligrams (mg)/kilogram (kg). The EPA 
intentionally does not provide any human health toxicological data on lead; therefore, no risk 
parameter values could be calculated. However, EPA Region 6 guidance for the screening 
value for lead for the industrial land-use scenario is 2,000 mg/kg (EPA 1996a); for the 
residential land-use scenario, the EPA screening guidance value is 400 mglkg (EPA July 1994). 
The maximum concentration value for lead at this site is less than both screening values; 
therefore, lead is eliminated from further consideration in the human health risk assessment. 

For the radiological COCs, three constituents had maximum activity concentrations greater than 
their respective background (uranium-2331234, uranium-235, and uranium-238). 

Vl.4.2 Subpart S Screening Procedure 

Vl.4.2.1 Methodology 

The maximum concentrations of nonradiological COCs not eliminated during the background 
screening process were compared with action levels (IT July 1994) that were calculated using 
methods and equations promulgated in the proposed RCRA SubpartS (EPA 1990) and Risk 
Assessment Guidance for Superfund (RAGS) (EPA 1989) documentation. Accordingly, all 
calculations were based upon the assumption that receptor doses from both toxic and 
potentially carcinogenic compounds result most significantly from ingestion of contaminated 
soil. Because the samples were all taken from the surface, this assumption is considered valid. 
If there were ten or fewer COCs and each had a maximum concentration less than one-tenth 
the action level, then the site was judged to pose no significant health hazard to humans. If 
there were more than ten COCs, the Subpart S screening procedure was not performed. 

Vl.4.2.2 Results 

Because the SWMU 228A sample set had more than ten COCs that continued beyond the first 
screening level (including COCs that did not have background screening values), the proposed 
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Subpart S screening process was not performed. All nonradiological COCs that were not 
eliminated during the background screening process for SWMU 228A had a calculated hazard 
quotient (HQ) and excess cancer risk value. 

Radiological COCs have no predetermined action levels analogous to proposed Subpart S 
levels, and therefore, this step in the screening process is not performed for radiological COCs. 

Vl.5 Step 4. Identification of Toxicological Parameters 

Tables 6 (nonradiological) and 7 (radiological) show the COCs retained in the risk assessment 
and the values for the available toxicological information. The toxicological values used for 
nonradiological COGs in Table 6 were taken from the Integrated Risk Information System (IRIS) 
(EPA 1998a), the Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), and the 
Region 9 (EPA 1996b) electronic database. Dose conversion factors (DCF) used in 
determining the excess TEDE values tor radiological COGs for the individual pathways were the 
default values provided in the RESRAD computer code (Yu et al. 1993a) as developed in the 
following documents: 

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

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

• DCFs for volume contamination (exposure to contamination deeper than the immediate 
surface of the site) were calculated using the methods discussed in "Dose-Rate 
Conversion Factors for External Exposure to Photon Emitters in Soil• (Kocher 1983) 
and in ANUEAIS-8, Data Collection Handbook to Support Modeling the Impacts of 
Radioactive Material in Soil (Yu et al. 1993b ). 

Vl.6 Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section Vl.6.2 
provides the risk characterization, including the HI and the excess cancer risk, for both the 
potential nonradiological COGs and associated background for industrial and residential land 
uses. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COCs for both industrial and residential land uses. 

Vl.6.1 Exposure Assessment 

Appendix 1 shows 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 the industrial and residential land-use scenarios. The 
equations for nonradiological COCs are based upon the RAGS (EPA 1989). Parameters are 
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Table& 
Toxicological Parameter Values for SWMU 228A Nonradiological COCs 

SFinh 

RfD0 RfDinh SF0 (mg/kg- Cancer 

COCName ltmg/kg-day) Confidence• l(mg/kHavl Confidence • I (mg/kg-day)"' d'!l'[' Class 

Barium 7E-2' M 1.4E-4' - -· -· 
Cadmium SE-4' H 5.7E·S' -· -· 6.3E+O' 

Mercurv 3E-4" -- 8.6E·S' M -- -· 
Selenium SE-3' H .. - -· -· 
Silver SE-3' L .. -· -- .. 
Uranium 3E·3' M - -· -· --
Benzene 1.7E-3' - 1.7E·3' - 2.9E-2' 2.9E-2' 
Methylene 6E-2' M 8.6E·1" -· 7.5E·3' 1.7E-3' 
chloride 
Acenaothene 6E-2' L 6E-2' - - .. 
Anthracene 3E-1' L 3E-1' - - -
8enzo(a) -- - - - 7.3E-1' 7.3E-1' 
anthracene 
8enzo(a) pyrene .. -· .. - 7.3E+0' 7.3E+0' 
8enzo(b) .. -- -- - 7.3E-1' 7.3E-1' 
fluoranthene 
8enzo(g,h,i) -- -- - .. 7.3E+O' 7.3E+ct 
lperylene' 
8enzo{k) -· .. - - 7.3E-2' 7.3E-2' 
fluoranthene 
Chrysene -- - - - 7.3E·3' 7.3E-3' 
Di-n-butyl 1E·1' L 1 E-1' -- - -
!Phthalate 
bis(2-ethylhexyl) 2E·2' .. 2.2E·2' - 1.4E·2' 1.4E-2' 

1phthalate 
Fluoranthene 4E-2' L 4E·2' - - -· 
Fluorene 4E·2' L 4E-2' - - -
lndeno(1 ,2,3-c,d) - - - - 7.3E·1' 7.3E-1' 
lovrene 
Phenanthrene' 3E-1' L 3E-1' - -· -
Pvrene 3E·2' L 3E·2' - - .. 

'Confidence associated with IRIS (EPA 1998a) database values. Confidence· L = low, M = medium, H =high. 
'EPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 1998a): 

A =Human carcinogen. 
81 =Probable human carcinogen. Limited human data are available. 

-· 
81 
D 
D 
D 

-· 
A 
82 

-
D 

-
82 
82 

82 

82 

82 
0 

-
0 
D 
82 

D 
D 

• 

82 = Probable human carcinogen. Indicates sufficient evidence in animals and inadequate or no evidence 
in humans. 

D = Not classifiable as to human carcinogenicity. 
'Toxicological parameter values from IRIS electronic database {EPA 1998a). 
'Toxicological parameter values I rom EPA Region 9 electronic database (EPA 1996b) 
"Toxicological parameter values from HEAST database (EPA 1997a) 
'Toxicological parameter values for benzo(g,h,i}perylene were not found in toxicological databases; 
Dibenz(a,h)anthracene was selected as surrogate compound. 
'Toxicological parameter values tor phenanthrene were not tound in toxicological databases. Anthracene was 
selected as surrogate compound. 
COC = Constituent of concern. 
EPA =U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
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Table 6 (Concluded) 
Toxicological Parameter Values for SWMU 228A Nonradiological COCs 

IRIS 
mglkg-day 

(mglkg-day) 

RID.., 
RID. 

SF.,, 
SF. 
SWMU 

_, 

= Integrated Risk Information System. 
= Milligram(s) per kilogram day. 

=Per milligram per kilogram day. 

= Inhalation chronic reference dose. 

=Oral chronic reference dose. 

= Inhalation slope factor. 

= Oral slope factor. 
= Solid Waste Management Unit. 
= Information not available. 

Table 7 
Radiological Toxicological Parameter Values for SWMU 228A COCs Obtained from 

RESRAD Risk Coefficients" 

SF0 SFtnh SFev 
COCName (1/pCI) _11/_ll_ Cl) (g/pCI-yr) Cancer Class 

U-233/234 4.40E-11 1.40E-08 2.10E-11 A 
U-235 4.70E-11 1.30E-08 2.70E-07 A 
U-238 6.20E-11 1.20E-08 6.60E-08 A 

"From Yu et al. (1993a). 
bEPA weight-of-evidence classification system tor carcinogenicity (EPA 1989): A= Human carcinogen. 
1/pCi = One per picocurie. 
COC = Constituent of concern. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie-year. 
SF w = External volume exposure slope factor. 
SF.,. = Inhalation slope factor. 
SF" =Oral (ingestion) slope factor. 
SWMU =Solid Waste Management Unit. 

b 

based upon information from the RAGS (EPA 1989) and other EPA guidance documents and 
reflect the reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 
1989). For radiological COCs, the coded equations provided in RESRAD computer code were 
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 is industrial for this site, risk and TEDE values for a 
residential land-use scenario are also presented. These residential risk and TEDE values are 
presented only to provide perspective on potential risk to human health under the more 
restrictive land-use scenario. 
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Vl.6.2 Risk Characterization 

Table 8 shows an HI of 0.03 for the SWMU 228A nonradiological COCs and an excess cancer 
risk of 2E-6 for the designated industrial land-use scenario. The numbers presented included 
exposure from soil ingestion, and dust and volatile inhalation for nonradiological COCs. Table 9 
shows that the associated background constituents had an HI of 0.00 and no measurable 
excess cancer risk. 

For the radiological COCs, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated for an individual who spends 
4 hours/week on the site. This resulted in an incremental TEDE of 7.0E-1 millirem (mrem) per 
year (/yr). In accordance with EPA guidance found in Office of Solid Waste and Emergency 
Response Directive No. 9200.4-18 (EPA 1997b), an incremental TEDE of 15 mrem/yr was used 
for the probable land-use scenario (industrial in this case); the calculated dose value for 
SWMU 228A for the industrial land use was well below this guideline. The estimated excess 
cancer risk was 7.8E-6. 

For the residential land-use scenario nonradioactive COCs, the HI was 2 and the excess cancer 
risk was 2E-5 (Table 8). The numbers in the table included exposure from soil ingestion, dust 
and volatile inhalation, and plant uptake. Although the EPA {EPA 1991) generally recommends 
that inhalation not be included in a residential land-use scenario, this pathway was included 
because of the potential for soil in Albuquerque, New Mexico, to be eroded and, subsequently, 
for dust to be present in predominantly residential areas. Because of the nature of the local 
soil, other exposure pathways were not considered (see Appendix 1 ). Table 9 shows that the 
associated background constituents had a HI of 0.04 and no measurable excess cancer risk. 

For the radiological COCs, the incremental TEDE for the residential land-use scenario was 
2.7E+0 mrem/yr. The guideline being used was 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 SWMU 228A for the residential land-use scenario was well below 
this guideline. Consequently, SWMU 228A is eligible for unrestricted radiological release 
because 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 was 2.5E-5. The excess 
cancer risk from the nonradiological COCs and the radiological COCs is not additive, as noted 
in the RAGS (EPA 1989). 

Vl.7 Step 6. Comparison of Risk Values to Numerical Guidelines. 

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

For the industrial land-use scenario nonradiological COCs, the HI calculated was 0.03 {less 
than the numerical guideline of 1 suggested in the RAGS (EPA 1989]). Excess cancer risk was 
estimated at 2E-6. Guidance from the New Mexico Environment Department {NMED) indicates 
that excess lifetime risk of developing cancer by an individual must be less than 1 E-6 for Class 
A and B carcinogens and less than 1 E-5 for Class C carcinogens (NMED March 1998). For this 
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Table 8 
Risk Assessment Values for SWMU 228A Nonradiological COCs 

Industrial Land-Use Residential Land-Use 

Maximum Scenario" Scenario" 

Concentration Hazard cancer Hazard Cancer 
COCName (_m_g/kj~) Index Risk Index Risk 

Barium 216 0.00 -· 0.03 -· 
Cadmium 1.n 0.00 6E-10 1.45 1E-9 
Mercury 0.063J 0.00 .. 0.11 -· 
Selenium 0.918 0.00 -- 0.32 --
Silver 0.436 J 0.00 - 0.02 -· 
Uranium 83.9 0.03 -- 0.20 --
Benzene 0.0012 0.00 9E-10 0.00 1E·8 
Methylene chloride 0.0072 0.00 SE-10 0.00 SE-8 
Acenapthene 0.070 J 0.00 -· 0.00 --
Anthracene 0.110J 0.00 - 0.00 -· 
Benzo(a) 0.32J 0.00 8E·8 0.00 1E-6 
anthracene 
Benzo(a} pyrene 0.26J 0.00 7E-7 0.00 6E-6 
Benzo(b) 0.37 0.00 1E·7 0.00 9E·7 
fluoranthene 
Benzo(g,h,i) 0.25J 0.00 6E-7 0.00 9E-6 
perylene b 

Benzo(k) 0.28 J 0.00 7E-9 0.00 7E·8 
fluoranthene 
Chrysene 0.37 0.00 1E-9 0.00 1E-8 
Di-n-butyl 0.06 J 0.00 -- 0.00 --

.Phthalate 
bis (2-ethylhexyl) 0.11 J 0.00 SE-10 0.00 4E-9 
phthalate 
Fluoranthene 0.63 0.00 - 0.00 -· 
Fluorene O.OSOJ 0.00 -- 0.00 -· 
lndeno(1 ,2,3-c,d) 0.099 J 0.00 3E-8 0.00 2E-7 
pyrene 
Phenanthrene c 0.42 0.00 -- 0.00 .. 
Pyrena 0.6 0.00 - 0.00 -· 

Total 0.03 2E-6 2 2E-5 

"From EPA (1989). 

"Toxicological parameter values for benzo(g,h,i) perylene were not found in toxicological databases. 
Dibenz(a,h) anthracene was selected as surrogate compound. 
'Toxicological parameter values for phenanthrene were not found in toxicological databases. Anthracene 
was selected as surrogate compound. 
EPA =U.S. Environmental Protection Agency. 
COC = Constituent of concern. 
J =Concentration is estimated. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 

= Information not available. 
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Table 9 
Risk Assessment VaJues for SWMU 22BA Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenarlob 

Concentration • Hazard 
COCName (mg/kg) Index 

Barium 200 0.00 
Cadmium <1 --
Mercury <0.1 -· 
Selenium <1 --
Silver <1 -· 
Uranium 2.3 0.00 

Total 0.00 

"From Dinwiddie (September 1997), North Supergroup. 
bFrom EPA (1989). 
COC = Constituent of concem. 
EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram{s) per kilogram. 
SWMU = Solid Waste Management Unit. 

= Information not available. 

Cancer 
Risk 

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

-

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.03 -· 
·- -· 
-- -· 
·- --
-- --

0.01 --

0.04 -

assessment, the excess cancer risk was driven by benzo(a)pyrene, benzo(b) fluoranthene, and 
benzo(g,h,i) perylene. All three of these organics are Class 82 carcinogens. Thus, the excess 
cancer risk for this site was above the suggested acceptable risk value (1 E-6). 

This assessment also determined risks considering background concentrations of the potential 
nonradiological COCs for both the industrial and residential land-use scenarios. Table 9 shows 
that the associated background constituents had an HI of 0.00 and no measurable excess 
cancer risk. Incremental risk was determined by subtracting risk associated with background 
from potential COC risk. These numbers were not rounded before the difference was 
determined and, therefore, may appear to be inconsistent with numbers presented in tables and 
within the text. For conservatism, the background constituents that do not have quantified 
background concentrations are assumed to have an HO and excess cancer risk of 0.00. 
Incremental HI was 0.03. Incremental cancer risk was 1.52E-6 for the industrial land-use 
scenario. These incremental risk calculations indicated incremental excess cancer risk above 
the proposed guidelines, considering a industrial land-use scenario. 

For radiological COCs and the industrial land-use scenario, incremental TEDE was 
7.0E-1 mrem/yr, which is significantly less than EPA's numerical guideline of 15 mrem/yr. 
Incremental estimated excess cancer risk was 7.8E-6. 

The calculated HI tor the residential/and-use scenario nonradiological COCs was 2, which is 
above the numerical guidance. Excess cancer risk was estimated at 2E-5. Excess cancer risk 
was driven by benzo(a) pyrene, benzo(b) fluoranthene, and benzo(g,h,i) perylene. All three 
organics are Class 82 carcinogens. Therefore, the excess cancer risk tor this site would be 
above the suggested acceptable risk value (1 E-6). Table 9 shows that the associated 
background constituents had an HI of 0.04 and no measurable excess cancer risk. The 
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incremental HI was 2.09, and the incremental cancer risk was 1.72E-5 for the residential land
use scenario. Both the incremental HI and excess cancer risk were above proposed guidelines 
considering the residential land-use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological components 
was 2.7E+O mrem/yr, which is significantly less 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 was 2.5E-5. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at SWMU 228A was based 
upon an initial conceptual model that was validated with confirmatory sampling conducted 
across the site. The confirmatory sampling was implemented in accordance with the 
SWMU 228A VCM Plan (SNUNM May 1998) and the SWMU 228A FIP (SNUNM July 1998). 
The DOOs contained in the VCM Plan and the FIP were appropriate for use in risk-screening 
assessments. The data collected, based upon sample location, density, and depth, were 
representative of the site. The analytical requirements and results satisfied the OQOs. Data 
quality was verified/validated in accordance with SNUNM procedures (SNUNM July 1994, 
SNUNM July 1996). Therefore, there is no uncertainty associated with the data quality used to 
perform the risk screening assessment at SWMU 228A. 

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 making the risk assessment analysis. Because the COCs were found in 
surface soils and because of the location and physical characteristics of the site, there is little 
uncertainty in the exposure pathways relevant to the analysis. 

An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations were conservative and that calculated intakes were 
probably overestimates. Maximum measured values of COC concentrations were used to 
provide conservative results. 

Table 6 shows the uncertainties (confidence) in nonradiological toxicological parameter values. 
There is a mixture of estimated values and values from the IRIS (EPA 1998a), the HEAST (EPA 
1997a), and EPA Region 9 (EPA 1996b) electronic databases. Where values were not 
provided, information was not available from the HEAST (EPA 1997a), the IRIS (EPA 1998a), 
or the EPA regions (EPA 1996, 1997c). Because of the conservative nature of the RME 
approach, uncertainties in toxicological values were not expected to change the conclusion 
from the risk assessment analysis. 

The calculated HI for the nonradiological COCs was within the human health acceptable range 
for the industrial land-use scenario compared to established numerical guidance. Although the 
excess cancer risk was above proposed guidelines, the excess cancer risk was conservatively 
estimated by using maximum concentrations of the detected COCs. Because the site was 
adequately characterized, average concentrations would be more representative of actual site 
conditions. If the 95th upper confidence limits of the means for benzo(a) pyrene (0.13 mglkg), 
benzo(b} fluoranthene (0.18 mg/kg), and benzo(g,h,l) perylene (0.11 mg/kg) are used in place 
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of maximum concentrations, the excess cancer risk is calculated to be 8E-7, which is within 
proposed guidelines considering an industrial land-use scenario. 

For radiological COCs, the conclusion of the risk assessment was that potential effects on 
human health for both industrial and residential land-use scenarios were within guidelines and 
were 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 considered not 
significant with respect to the conclusion reached. 

Vl.9 Summary 

This risk assessment identified COCs consisting of some organic, inorganic and radiological 
compounds at SWMU 228A. Because of the location of the site, the designated industrial land
use scenario, and the nature of contamination, potential exposure pathways identified for this 
site included soil ingestion and dust and volatile inhalation for chemical constituents and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. Plant uptake was 
included as an exposure pathway for the residential land-use scenario. 

Using conservative assumptions and employing an RME approach to risk assessment, 
calculations for nonradiological COCs show that for the industrial land-use scenario the HI 
(0.03) was significantly less than the accepted numerical guidance from the EPA. Excess 
cancer risk (2E-6) was above the acceptable risk value provided by the NMED for an industrial 
land use scenario (NMED March 1998). The incremental HI was 0.03, and the incremental 
cancer risk was 1.52E-6 for the industrial land-use scenario. Total and incremental HI risk 
calculations indicated insignificant risk to human health for an industrial land-use scenario. 

Although the excess cancer risk was above proposed guidelines, the excess cancer risk was 
conservatively estimated by using maximum concentrations of the detected COCs. Because 
the site was adequately characterized, average concentrations are considered to be more 
representative of actual site conditions. If the 95th upper confidence limits of the means for 
benzo(a) pyrene (0.13 mg/kg), benzo(b) fluoranthene (0.18 mg/kg), and benzo(g,h,i) perylene 
(0.11 mg/kg) are used in place of maximum concentrations, the excess cancer risk is calculated 
to be 8E-7, which is within proposed guidelines considering an industrial land-use scenario. 

Incremental TEDE and corresponding estimated cancer risk from radiological COCs were much 
less than EPA guidance values. The estimated TEDE was 7.0E-1 mrem/yr for the industrial 
land-use scenario, relative to 15 mrem/yr in EPA guidance (EPA 1997b). The corresponding 
incremental estimated cancer risk value was 7.8E-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 was only 2.7E+O mrem/yr with an associated risk of 2.5E-5. 
The guideline for this scenario is 75 mrem/yr (SNUNM February 1998). Therefore, 
SWMU 228A is eligible for unrestricted radiological release. 

Uncertainties associated with the calculations are considered to be small relative to the 
conservatism of risk assessment analysis. It is, therefore, concluded that this site does not 
have potential to affect human health under an industrial land-use scenario. 
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VII. Ecological Risk Screening Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to CO PEGs in soils at 
SWMU 228A. A component of the NMED Risk-Based Decision Tree is to conduct an ecological 
screening assessment that corresponds with that presented in EPA's Ecological Risk 
Assessment Guidance for Superfund (EPA 1997d). The current methodology is tiered and 
contains an initial scoping assessment followed by a more detailed screening assessment. 
Initial components of NMED's decision tree (a discussion of DOOs, a data assessment, and 
evaluations of bioaccumulation and fate-and-transport potential) (NMED March 1998) are 
addressed in Sections II through V. Following the completion of the seeping assessment, a 
determination is made as to whether a more detailed examination of potential ecological risk is 
necessary. If deemed necessary, the seeping assessment proceeds to a screening 
assessment, whereby a more quantitative estimate of ecological risk is conducted. Although 
this assessment incorporates conservatisms in the estimation of ecological risks, ecological 
relevance and professional judgment are also used as recommended by the EPA (1998b) to 
ensure that predicted exposures of selected ecological receptors reflect those reasonably 
expected to occur at the site. 

Vll.2 Seeping Assessment 

The seeping assessment focuses primarily on the likelihood that biota at/or adjacent to the site 
will be exposed to constituents associated with site activities. Included in this section are an 
evaluation of existing data and a comparison of maximum detected concentrations to 
background concentrations, examination of bioaccumulation potential, and fate and transport 
potential. A seeping risk management decision will involve a summary of the seeping results 
and a determination as to whether further examination of potential ecological impacts is 
necessary. 

Vl1.2.1 Data Assessment 

As indicated in Section IV (Tables 3 and 4), inorganic constituents in soil within the 0- to 5-foot 
depth interval that exceeded background concentrations were: 

• Barium 
• Cadmium 
• Lead 

• U-233/234 
• U-235 
• U-238 . 

Mercury, selenium, and silver do not have quantified background screening levels, thus it was 
unknown if these COGs exceeded background. Therefore, these COGs were carried forward in 
the risk assessment process. 
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Several organic analytes were detected in soil which included: 

• Benzene 

• Methylene chloride 

• Acenaphthene 
• Anthracene 

• Benzo(a)anthracene 

• Benzo(a)pyrene 

• Benzo{b )fluoranthene 

• Benzo(g,h,i)perylene 

• Benzo(k)fluoranthene 
• Chrysene 

• Di-n-butyl phthalate 

• Bis(2-ethylhexyl)phthalate 

• Fluoranthene 
• Fluorene 

• lndeno(1,2,3-cd)pyrene 

• Phenanthrene 

• Pyrene . 

Vll.2.2 Bioaccumulation 

Among the COPECs listed in Section Vll.2.1, the following were considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 3 and 4): 

• Barium 

• Cadmium 
• Lead 
• Mercury 
• Selenium 

• Cs-137 
• U-2331234 
• U-235 

• U-238 

• Acenaphthene 
• Anthracene 

• Benzo( a)anthracene 
• Benzo(a)pyrene 
• Benzo(b )fluoranthene 
• Benzo(g,h,i)perylene 
• Benzo(k)fluoranthene 
• Chrysene 
• Di-n-butyl phthalate 
• Bis(2-ethylhexyl)phthalate 
• Fluoranthene 
• Fluorene 
• lndeno(1,2,3-cd)pyrene 

08/26/99 
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• Phenanthrene 
• Pyrene. 

It should be noted, however, that as directed by the NMED (NMED March 1998), 
bioaccumulation for in organics was assessed exclusively based upon maximum reported 
bioconcentration factors (BCF) for aquatic species. Because only aquatic BCFs are used to 
evaluate the bioaccumulation potential for metals, bioaccumulation in terrestrial species is likely 
to be overpredicted. 

Vll.2.3 Fate and Transport Potential 

The potential for the COPECs to move from the source of contamination to other media or biota 
is discussed in Section V. As noted in Table 5 (Section V), surface-water runoff is expected to 
be low as transport mechanisms for COPECs at this site. Migration to groundwater is not 
anticipated. Both food chain uptake and degradation/transformation are of low significance. 

Vll.2.4 Scoping Risk Management Decision 

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

Vll.3 Screening Assessment 

As concluded in Section Vll.2.4, complete ecological pathways and COPECs are associated 
with this SWMU. The screening assessment performed for the site involved a quantitative 
estimate of current ecological risks using exposure models in association with exposure 
parameters and toxicity information obtained from the literature. The estimation of potential 
ecological risks was conservative to ensure that ecological risks were not underpredicted. 

Components within the screening assessment included: 

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

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

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

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

• Uncertainty Assessment-discusses uncertainties associated with the estimation of 
exposure and risk. 
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• Risk Interpretation-evaluates ecological risk in terms of HOs and ecological 
significance. 

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

Vll.3.1 Problem Formulation 

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

V/1.3. 1.1 Ecological Pathways and Setting 

· SWMU 228A is approximately 1.6 acres in size. The site is located in grassland habitat; 
however, much of the habitat at this site was disturbed during 1950s test operations and 1998 
to 1999 VCM activities. Natural vegetation, including grasses, forbs, and shrubs, is partially 
restored through natural succession and revegetation work. The aridity of the site is 
exacerbated by its southern exposure. The site is open to use by wildlife, but the disturbed 
habitat conditions and lack of water at the site limit the quality of the habitat conditions for 
wildlife. Biological and sensitive species surveys were conducted in 1994 at both the centrifuge 
site (SWMU 50) and SWMU 228 (IT February 1995) with no sensitive species being found. No 
sensitive species are expected to occur at this site because of the habitat disturbance. 

Complete ecological pathways may exist at this site through the exposure of plants and wildlife 
to COPECs in surface and subsurface soil. Direct uptake of COPECs from soil was assumed 
to be the major route of exposure for plants, with exposure of plants to wind-blown soil 
assumed to be minor. Exposure modeling for the wildlife receptors was limited to the food and 
soil ingestion pathways and exposure to external radiation. Because of the lack of surface 
water at this site, exposure to COPECs through the ingestion of surface water was considered 
insignificant. Inhalation and dermal contact were also considered insignificant pathways with 
respect to ingestion (Sample and Suter 1994). Groundwater is not expected to be affected by 
COPECs at this site. 

Vl/.3.1.2 COPECs 

The analytical results from soil samples collected at SWMU 228A are summarized in Tables 3 
and 4 (Section IV). All soil samples were within the potential range of contact with ecological 
receptors (0 to 5 feet bgs), and therefore, all samples were used in the evaluation of COPECs. 
Both radiological and nonradiological analytes were evaluated as COPECs. The 
nonradiological COPECs included both inorganic and organic analytes. Inorganic analytes and 
radionuclides were screened against background concentrations, and those that exceeded the 
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approved SNUNM background screening levels (Dinwiddie September 1997) for the area and 
those for which a definitive screening level had not been determined were considered to be 
COPECs. All organic analytes detected were considered to be COPECs. Nonradiological 
inorganics that are essential nutrients such as iron, magnesium, calcium, potassium, and 
sodium were not included in this risk assessment per the EPA (1989). In order to provide 
conservatism in this ecological risk assessment, the assessment was based upon the maximum 
soil concentrations of the COPECs measured at this site. 

Vl/.3.1.3 Ecological Receptors 

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

VIJ.3.2 Exposure Estimation 

For non radiological COPECs, direct uptake from the soil was considered the only significant 
route of exposure for terrestrial plants. Exposure modeling for the wildlife receptors was limited 
to food and soH ingestion pathways. Inhalation and dermal contact were considered 
insignificant pathways with respect to ingestion (Sample and Suter 1994). Drinking water was 
also considered an insignificant pathway because of the lack of surface water at this site. The 
deer mouse was modeled under three dietary regimes: as an herbivore (100 percent of its diet 
as plant material), as an omnivore (50 percent of its diet as plants and 50 percent as soil 
invertebrates), and an insectivore (100 percent of its diet as soil invertebrates). The burrowing 
owl was modeled as a strict predator on small mammals (100 percent of its diet as deer mice). 
Because the exposure in the burrowing owl from a diet consisting of equal parts of herbivorous, 
omnivorous, and insectivorous mice is equal to the exposure from a diet consisting of only 
omnivorous mice, the diet of the burrowing owl was modeled with intake of omnivorous mice 
only. Both species were modeled with soil ingestion comprising 2 percent of the total dietary 
intake. Table 10 presents the species-specific factors used in modeling exposures in the 
wildlife receptors. Justification for use of the factors presented in this table is described in the 
ecological risk assessment methodology document (IT July 1998). 

Although home range is also included in this table, exposures for this risk assessment were 
modeled using an area use factor of one, implying that all food items and soil ingested are from 
the site being investigated. The maximum measured COPEC concentrations from surface soil 
samples were used to provide a conservative estimate of potential exposures and risks to 
plants and wildlife at this site. 

For radiological dose rate calculations, the deer mouse was modeled as an herbivore 
(100 percent of its diet as plants), and the burrowing owl was modeled as a strict predator on 
small mammals (100 percent of its diet as deer mice). Both were modeled with soil ingestion 
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Table 10 
Exposure Factors for Ecological Receptors at SWMU 228A 

Food Intake 
Trophic eodr~ weight Rate 

Receptor Species Class/Order Level kg)" (kaldavlb Dietary Composltlone 

Deer mouse Mammalia/ Herbivore 2.39E-2u 3.72E-3 Plants: 100% 

(Peromyscus Rodentia (+soil at 2% of intake) 
maniculatus) 

Deer mouse Mammalia/ Omnivore 2.39E-2u 3.72E-3 Plants: 50% 

(Peromyscus Rodentia Invertebrates: 50% 
maniculatus) (+soil at 2% of intake) 

Deer mouse Mammalia/ Insectivore 2.39E-2u 3.72E-3 Invertebrates: 100% 

(Peromyscus Rodentia (+soil at 2% of intake) 
maniculatus) 

Burrowing owl Aves/ Carnivore 1.55E-1
1 

1.73E-2 Rodents: 1 00% 

(Speo~ocun~umria)_ Strigiformes (+soil at 2% of intake) 

~ "Body weights are in kilograms wet weight. 

bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kilograms dry weight per day. 

eDietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food intake. 

dFrom Silva and Downing (1995). 

"EPA (1993), based upon the average home range measured in semiarid shrubland in Idaho. 
1
From Dunning (1993). 

gFrom Haug et al. (1993). 
EPA =U.S. Environmental Protection Agency. 
kg = Kilogram(s). 
kg/day = Kilogram(s) per day. 

I!! SWMU = Solid Waste Management Unit. 

I 
I 

Home Range 
(acres) 

2.7E-1" 

2.7E-1" 

2.7E-1" 

3.5E+1g 
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comprising 2 percent of the total dietary intake. Receptors are exposed to radiation both 
internally and externally from uranium-233/234, uranium-235, and uranium-238. Internal and 
external dose rates to the deer mouse and the burrowing owl are approximated using modified 
dose rate models from the Hanford Site Risk Assessment Methodology (DOE 1995) as 
presented in the ecological risk assessment methodology document for the SNUNM ER 
Program (IT July 1998). Radionuclide-dependent data for the dose-rate calculations were 
obtained from Baker and Soldat (1992). The external dose-rate model examines the total-body 
dose rate to a receptor residing in soil exposed to radionuclides. The soil surrounding the 
receptor is assumed to be an infinite medium uniformly contaminated with gamma-emitting 
radionuclides. The external dose-rate model is the same for both the deer mouse and the 
burrowing owl. The internal total-body dose-rate model assumes that a fraction of the 
radionuclide concentration ingested by a receptor is absorbed by the body and concentrated at 
the center of a spherical body shape. This provides a conservative estimate for absorbed dose. 
This concentrated radiation source at the center of the body of the receptor is assumed to be a 
point source. Radiation emitted from this point source is absorbed by the body tissues to 
contribute to the absorbed dose. Alpha and beta emitters are assumed to transfer 1 00 percent 
of their energy to the receptor as they pass through tissues. Gamma-emitting radio nuclides 
only transfer a fraction of their energy to the tissues because gamma rays interact less with 
matter than do beta or alpha emitters. The external and internal dose rate results are summed 
to calculate a total dose rate from exposure to radionuclides in soil. 

Table 11 presents the transfer factors used in modeling the concentrations of COPECs through 
the food chain. Table 12 presents maximum concentrations in soil and derived concentrations 
in tissues of the various food chain elements that are used to model dietary exposures for each 
of the wildlife receptors. 

Vll.3.3 Ecological Effects Evaluation 

Benchmark toxicity values for the plant and wildlife receptors are presented in Table 13. For 
plants, the benchmark soil concentrations are based upon the lowest-observed-adverse-effect 
level (LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse
effect level (NOAEL) for chronic oral exposure in a taxonomically similar test species. 
Insufficient toxicity information was found to estimate the LOAELs or NOAELs for some 
COPECs tor terrestrial plant life and wildlife receptors, respectively. 

The benchmark used tor exposure of terrestrial receptors to radiation was 0.1 racllday. This 
value has been recommended by the International Atomic Energy Agency (IAEA 1992) for the 
protection of terrestrial populations. Because plants and insects are less sensitive to radiation 
than vertebrates (Whicker and Schultz 1982). the dose of 0.1 racllday should also offer 
sufficient protection to other components within the terrestrial habitat of SWMU 22BA. 

Vll.3.4 Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures were compared to plant and 
wildlife benchmark values, respectively. Results of these comparisons are presented in 
Table 14. HQs are used to quantity the comparison with benchmarks for plants and wildlife 
exposure. 
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Table 11 
Transfer Factors Used In Exposure Models for 

Constituents of Potential Ecological Concern at SWMU 228A 

Constituent of Potential 
Ecological Concern 

lnoraanic 

Barium 

Cadmium 

Lead 

Mercury 

Selenium 

Silver 

Uranium 
Ol'ganic" 

Benzene 

Methylene chloride 

Acenaphthene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

Di-n-butyl phthalate 

Bis(2-ethylhexvl)phthalate 

Fluoranthene 

Fluorene 

lndeno(1 ,2,3-cd)pyrene 

Phenanthrene 

Pvrene 

"From Baes et al. (1984). 

"Default value. 
•From NCRP (January 1989). 

"From Stafford et al. (1991 ). 

Soli-to-Plant 
Transfer Factor 

1.5E·1
1 

5.5E-1" 

9.0E·2° 
1.0E+Oc 

5.0E·1° 

1.0E+0° 

1.0E-2° 

2.3E+0 

7.3E+O 

2.1 E-1 

1.0E-1 

2.2E-2 

1.1 E-2 

6.2E-3 

2.6E-3 

4.3E-3 

1.5E-2 

8.4E-2 

2.3E-3 

3.2E-2 

1.5E-1 

1.5E-3 

8.9E-2 

3.3E-2 

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

1.0E+0° 2.0E·4° 

S.OE-1° 5.5E-4" 

4.0E-2° 8.0E·4° 

1.0E+0° 2.5E-1" 

1.0E+0° 1.0E-1c 

2.5E-1° S.OE-3" 

1.0E+0° 1.0E-2" 

1.7E+1 2.9E-6 

1.5E+1 3.6E-7 

2.1E+1 2.1E-4 

2.2E+1 7.3E-4 

2.5E+1 1.2E-2 

2.7E+1 3.8E-2 

2.8E+1 1.1 E-1 

3.0E+1 5.4E-1 

2.9E+1 2.1E-1 

2.6E+1 2.3E-2 

2.2E+1 1.1 E-3 

3.1E+1 6.4E-1 

2.4E+1 5.9E-3 

2.1E+1 3.8E·4 

3.2E+1 1.5E+0 

2.2E+1 9.6E-4 

2.4E+1 5.8E-3 

"Soil-to-plant and food-to-muscle transfer factors from equations developed in Travis and Arms (1988). 
Soil-to-invertebrate transfer factors from equations developed in Connell and Markwell (1990). All three 
equations based upon relationship of the transfer factor to the log Kow value of compound. 

Kow = Octanollwater partition coefficient. 
NCRP = National Council for Radiation Protection and Measurements. 
SWMU = Solid Waste Management Unit. 
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Table 12 
Media Concentrations• for Constituents of 

Potential Ecological Concern at SWMU 22BA 

Constituent of Potential Soli Plant Soli 

08126199 

Deer Mouse 
Ecological Concern (maximum}" Follageb lnvertebrateb Tissues0 

Inorganic 

Barium 2.2E+2 3.2E+1 2.2E+2 

Cadmium 1.8E+0 9.7E-1 1.1E+O 

Lead 4.1E+1 3.7E+O 1.6E+O 

Mercury 6.3E-2 6.3E-2 6.3E-2 

Selenium 9.2E-1 4.6E-1 9.2E-1 

Silver 4.4E-1 4.4E-1 1.1 E-1 

Uranium 8.4E+1 8.4E-1 8.4E+1 

Oraanlc 
Benzene 1.2E-3 2.7E-3 2.0E-2 

Methylene chloride 7.2E-3 5.3E·2 1.1 E-1 

Acenaphthene ?.OE-2 1.5E-2 1.5E+0 

Anthracene 1.1 E-1 1.1E-2 2.4E+O 

Benzo(a)anthracene 3.2E·1 7.1E·3 8.0E+O 

Benzo( a)pyrene 2.6E-1 3.0E-3 6.9E+0 

Benzo(b)fluoranthene 3.7E-1 2.3E-3 1.0E+1 

Benzo(o,h,i)perylene 2.5E·1 1.5E-3 7.0E+O 

Benzo(k)fluoranthene 2.8E-1 1.2E-3 8.1E+O 

Chrysene 3.7E-1 S.SE-3 9.6E+O 
Di-n-butyl phthalate 6.0E-2 S.OE-3 1.3E+O 
Bis(2-ethylhexyl)phthalate 1.1 E-1 1.7E-4 3.5E+O 
Fluoranthene 6.3E-1 3.6E-2 1.5E+1 
Fluorene S.OE-2 7.4E-3 1.1E+O 
lndeno(1 ,2,3-cd)pyrene 9.9E-2 S.OE-4 2.8E+O 
Phenanthrene 4.2E-1 3.7E-2 9.4E+O 

_fysene S.OE-1 2.0E-2 1.5E+1 

aln milligram(s) per kilogram. All are based upon dry weight of the media. 
bProduct of the soil concentration and the corresponding transfer factor. 

S.OE-2 

1.8E-3 

8.6E-3 

5.0E-2 

2.2E-1 

4.4E-3 

1.4E+0 

1.1 E-7 

9.1E-8 

4.7E-4 

2.8E-3 

1.4E-1 

4.1E-1 

1.8E+0 

1.3E+O 

2.7E+O 

3.5E·1 

2.2E·3 

7.1E+O 

4.9E-2 

6.4E-4 

S.OE-1 

1.4E-2 

1.3E-1 

0
Based upon the deer mouse with an omnivorous diet. Product of the average concentration in food times 

the food-to-muscle transfer factor times the wet weight-dry weight conversion factor of 3.125 (EPA 1993). 
SWMU = Solid Waste Management Unit. 
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Table 13 
Toxicity Benchmarks for Ecological Receptors at SWMU 228A 

Mammalian NOAELs Avian NOAELs 
Test Deer Burrowing 

Constituent of Potential Plant Mammalian Species Mouse Avian Test Species Owl 
Ecological Concern Benchmark•.b Test Speclesc,d NOAELd,a NOAEL"·' Test Species 

d NOAELd.• NOAEL0
'
0 

Inorganic 
Barium 500 Rat" 10.5 5.1 Chicks 20.8 20.8 
Cadmium 3 Rat' 1.0 1.9 Mallard 1.45 1.45 

Lead 50 Rat 8.0 15.7 American kestrel 3.85 3.85 

Mercury (inorganic) 0.3 Mouse 13.2 14.0 Japanese quail 0.45 0.45 

Mercury (oraanic) 0.3 Rat 0.032 0.063 Mallard 0.0064 0.0064 

Selenium 1 Rat 0.20 0.39 Screech owl 0.44 0.44 

Silver 2 Rat 17.81 34.8 --- --- ---
Uranium 5 Mouse 

k 
3.07 3.19 Black duck 16.0 16.0 

Organic 
Benzene --- Mouse 26.4 27.9 --- --- ---
Methylene chloride --- Rat 5.85 11.4 --- --- ---
Acenaphthene 18' Mouse 

m 17.5m 18.5 --- --- ---
Anthracene 18 Mouse 

m 100m 106 --- --- ---
Benzo(a)anthracene 18' Mouse 

n 
1.0" 1.06 --- --- ---

Benzo(a)pyrene 18' Mouse 1.0 1.06 --- --- ---
Benzo(b)lluoranthene 18' Mouse 

n 
1.0" 1.06 --- --- ---

Benzo(g,h,i)perylene 18' Mouse" 1.0" 1.06 --- --- ---
Benzo(k)fluoranthene 18' Mouse 

n 
1.0" 1.06 --- --- ---

Chrysene 18' Mouse" 1.0" 1.06 --- --- ---
Di-n-butyl phthalate 200 Mouse 550 582 Rinaed dove 0.11 0.11 

Bis(2-ethylhexyl)phthalate --- Mouse 18.3 19.4 Ringed dove 1.1 1.1 

Fluoranthene 18' Mousem 12.5m 13.2 --- --- ---
Fluorene 18' Mouse"' 12.5"' 13.2 --- --- ---
lndeno( 1 ,2,3-cd)pyrene 18' Mouse" 1.0" 1.06 --- --- ---
Phenanthrene 18' Mouse" 1.0" 1.06 --- --- ---
Pyrene 18' Mouse 

m 7.5m 7.94 --- --- ---
Refer to footnotes at end of table. 
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Table 13 (Concluded) 
Toxicity Benchmarks for Ecological Receptors at SWMU 228A 

•tn milligram(s) per kilogram soil. 
bFrom Efroymson et al. (1997). 
•aody weights (in kilogram[s)) for the NOAEL conversion are as follows: lab mouse, 0.030; lab rat, 0.350 (except where noted). 
d 
From Sample et al. (1996), except where noted. 

"In milllgram(s) per kilogram body weight per day. 
'eased upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kilogram and a 
mammalian scaling factor of 0.25. 
gBased upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 
hBody weight: 0.435 kilogram. 
1
eody weight: 0.303 kilogram. 
1eased upon a rat LOAEL of 89 mglkg/d (EPA 1998a) and an uncertainty factor of 0.2. 
kBody weight: 0.028 kilogram. 
'eased upon toxicity information from Sims and Overcash (1983). 
"'Based upon a toxicity information from EPA (1998a). 
"Insufficient toxicity data available for this compound. The NOAEL for benzo(a)pyrene is used as a default. 
EPA "'U.S. Environmental Protection Agency. 
LOAEL = Lowest-observed-adverse-effect level. 
mglkg/d = Milligram(s) per kilogram per day 
NOAEL = No-observed-adverse-effect level 
SWMU =Solid Waste Management Unit. 

= Insufficient toxicity data. 
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Table 14 
HQs for Ecological Receptors at SWMU 228A 

Constituent of Potential Deer Mouse HQ Deer Mouse HQ Deer Mouse HQ Burrowing Owl 
Ecological Concern Plant HQ (Herbivorous) (Omnivorous) (Insectivorous) HQ 

lnorganics 
Barium 4.3E-1 5.4E-1 1.9E+0 3.3E+0 2.4E-2 
Cadmium 5.9E-1 8.3E-2 8.7E-2 9.1E-2 2.9E-3 
Lead 8.1E-1 4.4E-2 3.4E-2 2.4E-2 2.4E-2 
Mercury (inorganic) 2.1 E-1 7.2E-4 7.2E-4 7.2E-4 1.3E-2 
Mercury (organic) 2.1 E-1 1.6E-1 1.6E-1 1.6E-1 9.0E-1 
Selenium 9.2E-1 1.9E-1 2.8E-1 3.7E-1 6.1E-2 
Silver 2.2E-1 2.0E-3 1.3E-3 5.3E-4 ---
Uranium 1.7E+1 1.2E-1 2.2E+0 4.2E+0 2.1E-2 
Organics 
Benzene --- 1.5E-5 6.4E-5 1.1E-4 ---
Methylene chloride --- 7.2E-4 1.1 E-3 1.5E-3 ---
Acenaphthene 3.9E-3 1.4E-4 6.2E-3 1.2E-2 ---
Anthracene 6.1E-3 2.0E-5 1.8E-3 3.6E-3 ---
Benzo(a)anthracene 1.8E-2 2.0E-3 5.9E-1 1.2E+0 ---
Benzo(a)pyrene 1.4E-2 1.2E-3 5.1E-1 1.0E+0 ---
Benzo(b)fluoranthene 2.1E-2 1.4E-3 7.6E-1 1.5E+O ---
Benzo(g,h,i)perylene 1.4E-2 9.6E-4 5.2E-1 1.0E+O ---
Benzo(k)fluoranthene 1.6E-2 1.0E-3 6.0E-1 1.2E+O ---
Chrysene 2.1E-2 1.9E-3 7.1 E-1 1.4E+O ---
Di-n-butyl phthalate 3.0E-4 1.7E-6 1.8E-4 3.6E-4 3.5E-3 
Bis(2-ethylhexyl)phthalate --- 1.9E-5 1.4E-2 2.8E-2 7.2E-1 
Fluoranthene 3.5E-2 5.7E-4 8.6E-2 1.7E-1 ---
Fluorene 2.8E-3 9.9E-5 6.3E-3 1.3E-2 ---
lndeno(1,2,3-cd)pyrene 5.5E-3 3.8E-4 2.1 E-1 4.1 E-1 ---
Phenanthrene 2.3E-2 6.7E-3 6.9E-1 1.4E+0 ---
Pyrene 3.3E-2 6.2E-4 1.4E-1 2.9E-1 ---
Hl

8 2.0E+1 1.2E+0 9.5E+0 1.8E+1 1.8E+0 

Refer to footnotes at end of table. 



Table 14 (Concluded) 
HQs for Ecological Receptors at SWMU 228A 

Note: Bold text indicates HQ or HI exceeds unity. 
"The HI is the sum of individual HQs using the value for organic mercury as a conservative estimate of the HI. 
HI = Hazard index. 
HQ = Hazard quotient. 
SWMU = Solid Waste Management Unit. 

= Insufficient toxicity data available for risk estimation purposes. 
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Uranium was the only COPEC that showed an HQ exceeding unity for plants. Both uranium 
and barium resulted in HQs greater than unity for the omnivorous and insectivorous deer 
mouse. Five of the polycyclic aromatic hydrocarbons (PAH} (benzo(a)anthracene, 
benzo(b)fluoranthene, benzo{k)fluoranthene, chrysene, and phenanthrene), yielded HQs 
greater than 1.0 for the insectivorous diet of the deer mouse but not for either of the other two 
dietary regimes. No HQs were greater than 1.0 for either the herbivorous mouse or the 
burrowing owl. As directed by the NMED, His were calculated for each of the receptors (the HI 
is the sum of chemical-specific HQs for all pathways for a given receptor). All receptors had 
total His greater than unity, with a maximum HI of 20 for plants. The HI for PAHs also 
exceeded unity for the omnivorous and insectivorous deer mice. 

Tables 15 and 16 summarize the internal and external dose-rate model results for U-235 and 
U-238. The total radiation dose rate to the deer mouse was predicted to be 2.1 E-4 radlday. 
Total dose rate to the burrowing owl was predicted to be 1.1E-4 radlday. The internal dose rate 
from exposure to these radionuclides for both receptors is the primary contributor to the total 
dose rate. The dose rates for the deer mouse and the burrowing owl are considerably less than 
the benchmark of 0.1 radlday. 

Vll.3.5 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at SWMU 228A. 
These uncertainties result from assumptions used in calculating risk that may overestimate or 
underestimate true risk presented at a site. For this risk assessment, assumptions are made 
that are more likely to overestimate exposures and risk rather than to underestimate them. 
These conservative assumptions are used to provide more protection to the ecological 
resources potentially affected by the site. Conservatisms incorporated into this risk assessment 
include the use of maximum measured analyte concentrations in soil to evaluate risk, the use of 
wildlife toxicity benchmarks based upon NOAEL values, the incorporation of strict herbivorous 
and strict insectivorous diets for predicting the extreme HQ values tor the deer mouse, and the 
use of 1.0 as the area use factor for wildlife receptors regardless of seasonal use or home 
range size. Each of these uncertainties, which are consistent among each of the SWMU
specific ecological risk assessments, is discussed in greater detail in the uncertainty section of 
the ecological risk assessment methodology document for the SNUNM ER Program (IT July 
1998). 

Uncertainties associated with the estimation of risk to ecological receptors following exposure to 
uranium-233/234, uranium-235, and uranium-238 are primarily related to those inherent in the 
radionuclide-specific data. Radionuclide-dependent data are measured values that have their 
associated errors, which are typically negligible. The dose-rate models used for these 
calculations are based upon conservative estimates on receptor shape, radiation absorption by 
body tissues, and intake parameters. The goal is to provide a realistic but conservative 
estimate of a receptor's exposure to radionuclides in soil, both internally and externally. 

In estimating ecological risk, background concentrations are included as a component of 
maximum on-site concentrations. As shown in Table 17, conservatisms in the modeling of 
exposure and risk for barium resulted in the prediction of risk to ecological receptors when 
exposed at the background concentration of 200 mg/kg. Background accounts for 93 percent 
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Table 15 
Internal and External Dose Rates for 

Deer Mice Exposed to Radionuclides at SWMU 228A 

Maximum 
Concentration Internal Dose External Dose Total Dose 

Radionucllde (pCIIg) (radlday) (radlday) (rad/day) 
U-233/234 1.64E+O 1.9E-5 1.9E-7 1.9E-7 
U-235 S.OE-1 8.7E-6 1.3E-5 2.2E·5 

U-238 1.1 E+1 1.2E-4 2.3E-5 1.4E-4 

Total 1.5E-4 3.6E-5 1.6E-4 

pCilg = Picocurie(s) per gram. 
SWMU = Solid Waste Management Unit. 

Table 16 
Internal and External Dose Rates for 

Burrowing Owls Exposed to Radionuclides at SWMU 22BA 

Maximum 
Concentration Internal Dose External Dose Total Dose 

Radionuclide (pCI/g) (radlday) (radlday) (radldav) 
U-2331234 1.64E+0 7.7E-6 1.9E-7 7.8E-6 
U-235 B.OE-1 3.5E-6 1.3E-5 1.7E-5 
U-238 1.1 E+1 4.7E-5 2.3E-5 7.0E-5 
Total S.SE-5 3.6E-5 9.5E-5 

pCi/g = Picocurie(s) per gram. 
SWMU = Solid Waste Management Unit. 
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Table 17 
HQs for Ecological Receptors Exposed to Background Concentrations for SWMU 228A 

Deer Mouse Deer Mouse Deer Mouse 
Constituent of Potential HQ HQ HQ Burrowing Owl 

Ecological Concern Plant HQ (Herbivorous) (Omnivorous) (Insectivorous) HQ 

Inorganic 

Barium 4.0E-1 S.OE-1 1.8E+0 3.0E+0 2.2E-2 

Cadmium 1.7E-1 2.4E-2 2.5E-2 2.6E-2 8.1E-4 

Lead 2.2E-1 1.2E-2 9.5E·3 6.7E·3 6.6E-3 

Mercury (inoroanic) 1.7E-1 5.7E-4 5.7E-4 5.7E·4 1.0E-2 

Mercury (organic) 1.7E-1 1.3E-1 1.3E-1 1.3E-1 7.1E-1 

Selenium 5.0E-1 1.0E·1 1.5E-1 2.0E-1 3.3E-2 

Silver 2.5E·1 2.3E-3 1.4E-3 S.OE-4 ---
Uranium 5.5E-1 3.4E-3 5.9E-2 1.1 E·1 5.8E·4 

HI" 2.3E+0 7.7E·1 2.1E+O 3.5E+0 7.8E-1 

Note: Bold text indicates HQ or HI exceeds unity. 
~he HI is the sum of individual HQs using the value for organic mercury as a conservative estimate of the HI. 
HI = Hazard index. 
HO = Hazard quotients. 
SWMU = Solid Waste Management Unit. 

= Insufficient toxicity data available for risk estimation purposes. 
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of the maximum measured barium concentrations at SWMU 228A, and only three of the 68 soil 
samples analyzed for inorganics showed barium concentrations exceeding the background 
screening value. Therefore, because of the uncertainties associated with exposure and toxicity, 
it is unlikely that barium (with exposure concentrations largely attributable to background) 
presents significant ecological risk at this site. 

The assumption of an area use factor of 1.0 is a source of uncertainty for the burrowing owl. 
Because SWMU 228A is approximately 1.6 acres in size, an area use factor of approximately 
0.046 would be justified for this receptor. Therefore, although no COPECs produced HQs 
greater than unity for this species, the assumption of an area use factor of 1.0 has resulted in 
the overestimation of the HQs by a factor of about 20, indicating that these HQs are highly 
conservative. 

A significant source of uncertainty associated with the prediction of ecological risks at this site is 
the use of the maximum measured concentrations to evaluate risk. This results in a 
conservative exposure scenario that does not necessarily reflect actual site conditions. To 
assess the potential degree of overestimation caused by using the maximum measured soil 
concentrations in the exposure assessment, average soil concentrations (using the method 
detection limits for nondetects) were calculated for each COPEC that exhibited one or more 
HQ(s) greater than unity to determine whether the exceedence can be accounted for by the 
magnitude of the extreme measurement. 

The average concentration of barium (at 125 mg/kg) was well below the background screening 
value (200 mg/kg). The average concentration of uranium (at 28.5 mg/kg) was 34 percent of 
the maximum value, which is sufficient to reduce the HQ for the omnivorous deer mouse to less 
than unity and HQs for plants and the insectivorous deer mouse to 5.8 and 1.4, respectively. It 
should be noted that this HQ for plants is based on a LOAEL from a toxicity study that used 
uranyl nitrate as a soil amendment (Efroymson et al. 1997), whereas the measured uranium 
concentrations in the soil samples from SWMU 228A are of total uranium and probably include 
a high proportion that is in a form much less available for plant uptake than that of the toxicity 
study. It should also be noted that the exposures to uranium for the omnivorous and 
insectivorous deer mice are based on the default soil-to-invertebrate transfer factor of 1.0. That 
the actual uptake of uranium by invertebrates is probably much less results in further reductions 
of the HQs for these receptors. For these reasons, the risks to plants and wildlife from 
exposures to uranium at this site are expected to be low. 

The average concentrations for the five PAHs that showed HQs greater than 1.0 were 
0.058 mg/kg for benzo(a)anthracene, 0.065 mg/kg for benzo(b)fluoranthene, 0.033 mg/kg for 
benzo(k)fluoranthene, 0.066 mglkg for chrysene, and 0.051 mg/kg for phenanthrene. All of 
these average concentrations are sufficiently below the maximum concentrations to reduce the 
HQs to values less than 1.0. It should be noted that for all of these PAHs, compound-specific 
toxicity information could not be found, and therefore, the NOAELs were conservatively based 
upon the NOAEL for benzo(a)pyrene. It is likely that the toxicities of these compounds are 
actually less than that of benzo(a)pyrene. 

Based upon this uncertainty analysis, ecological risks at SWMU 228A are expected to be low. 
HQs greater than unity are predicted; however, closer examination of the exposure 
assumptions reveals an overestimation of risk primarily attributed to treatment of exposure 
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concentration, conservative exposure modeling assumptions, and conservative toxicity 
benchmark values. 

Vll.3.6 Risk Interpretation 

08/26/99 

Ecological risks associated with SWMU 228A were estimated through a screening assessment 
that incorporated site-specific information when available. Overall, risks to ecological receptors 
are expected to be low because predicted risks associated with exposure to COPECs are 
based upon calculations using maximum detected values. The average barium concentration 
at the site was within the range of background concentrations. Predicted risks from exposure to 
uranium and to five PAHs were attributed to the use of maximum detected values. Additionally, 
conservative assumptions of the availability and uptake of uranium by plants and invertebrates 
probably resulted in estimated exposures that do not reflect actual site conditions. No COPECs 
were predicted to be hazardous to the burrowing owl or the herbivorous deer mouse. Based 
upon this final analysis, ecological risks associated with SWMU 228A are expected to be low. 

Vll.3.7 Screening Assessment Scientific/Management Decision Point 

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

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

08/26/99 

Sandia National Laboratories (SNUNM) proposes that a default set of exposure routes and 
associated default parameter values be 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 would be invoked for risk assessments unless site
specific information suggested other parameter values. Because many SNUNM solid waste 
management units (SWMU) 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 will facilitate the risk assessments and subsequent 
review. 

The default exposure routes and parameter values suggested 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 proposes that these default exposure 
routes and parameter values be used in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base (KAFB). 
Approximately 157 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, the biological resources present and proposed land-use 
scenarios for the SNUNM SWMUs. 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. 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 1989a) 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 
• Ingestion of contaminated fish and shell fish 
• 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) 

AU8·991WP/SNL:rs4600-3.doc 46 301462.225.02 08126199 1 :50 PM 



RISK SCREENING ASSESSMENT FOR SWMU 228A 08/26/99 

• 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 does not 
currently occur any consumption of fish, shell fish, fruits, vegetables, meat, eggs, or dairy 
products that originate on site. Additionally, no potential for swimming in surface water is 
present due to the high-desert environmental conditions. As documented in the RESRAD 
computer code manual (ANL 1993), risks resulting from immersion in contaminated air or water 
are not significant compared to risks from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNM SWMU: 

• Ingestion of contaminated fish and shell fish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming. 

That part of the exposure pathway tor radionuclides related to immersion in contaminated air or 
water is also eliminated. 

For the residential land-use scenario, we will include ingestion of contaminated fruits and 
vegetables because of the potential for residential gardening. 

Based upon this evaluation, for future risk assessments, the exposure routes that will be 
considered are shown in Table 1. Dermal contact is included as a potential exposure pathway 
in all land-use scenarios. However, the potential for dermal exposure to inorganics is not 
considered significant and will not be included. In general, the dermal exposure pathway is 
generally considered to not be significant relative to water ingestion and soil ingestion pathways 
but will be considered for organic components. Because of the lack of toxicological parameter 
values for this pathway, the inclusion of this exposure pathway into risk assessment 
calculations may not be possible and may be part of the uncertainty analysis for a site where 
dermal contact is potentially applicable. 

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 equations for calculating potential intakes via 
these routes are shown below. The equations are from the Risk Assessment Guidance for 
Superfund (RAGS): Volume 1 (EPA 1989a, 1991). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
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Table 1 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated 
water drinkii'IQ water drinking water 
Ingestion of contaminated soil l~estion 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) 

particulatel 
Dermal contact Dermal contact Dermal contact 
External exposure to penetrating External exposure to Ingestion of fruits and vegetables 
radiation from ground surfaces penetrating radiation from 

ground surfaces 
External exposure to penetrating 
radiation trom_ground surfaces 

used in performing radiological pathway analyses with the RESRAD code may be found in the 
AESRAD Manual (ANL 1993). Also shown are the default values SNUNM ER suggests for use 
in RME risk assessment calculations for industrial, recreational, and residential scenarios, 
based upon EPA and other governmental agency guidance. The pathways and values for 
chemical contaminants are discussed first, followed by those tor 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). 

Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/hazard index 
[HIJ, excess cancer risk, or radiation total effective dose equivalent [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. 

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. 

(1) 

The evaluation of the carcinogenic health hazard produces a quantitative estimate tor excess 
cancer risk resulting from the constituents of concern (COC) present at the site. This estimate 
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is evaluated for determination of further action by comparison of the quantitative estimate with 
the potentially acceptable risk range of 1 E-6 for Class A and 8 carcinogens and 1 E-5 for 
Class C 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 due to 
radioactive compounds produces a quantitative estimate of doses resulting from the COCs 
present at the site. 

The specific equations used for the individual exposure pathways can be found in RAGS (EPA 
1 989a) and the RESRAD Manual (ANL 1993). Table 2 shows the default parameter values 
suggested for used by SNUNM at SWMUs, based upon the selected land-use scenario. 
References are given at the end of the table indicating the source for the chosen parameter 
values. The intention of SNUNM is to use default values that are consistent with regulatory 
guidance and consistent with 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 proposes the described default exposure routes and parameter values for use 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 this 
scenario has been requested to be considered by the NMED. 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. The values are generally consistent with those proposed by Los Alamos 
National Laboratory, with a few minor variations. 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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Table2 
Default Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 

General Exposure Parameters 
Exposure freauency (dav!vr} -· ... ... 
Exposure duration jyr) 251.b 301.b 30a,b 

Body weight (kg) 701'b 70 adulto.b 70 adult"·" 
15 child 15 child 

Averaging Time (days) 
for carcinogenic compounds 25550

1 25550" 25550
1 

(= 70 y x 365 day/yr) 
for noncarcinogenic compounds 9125 10950 10950 
<= ED x 365 daytyr) 

Soil Ingestion Pathway 
100 mg/day• 200 mg/day child 200 mg/day child 

Ingestion rate 100 mgfday adult 100 mg/day adult 

Inhalation Pathway 

Inhalation rate (m
3
/yr) sooo .. b 260d 70001

'M 

Volatilization factor (m
3
/kg) chemical sQ_ecific chemical sp_ecific chemical sjJecific 

Particulate emission factor (m
3
/kg) 1.32E9

1 
1.32E9

1 
1.32E9" 

Water Ingestion Pathway 

Ingestion rate {Udl!}') 21,b 2".b 21.b 

Food Ingestion Pathway 

lnaestion rate (katyr) NA NA 13BD.d 

Fraction inaested NA NA 0.2S"d 

Dermal Pathwa_y_ 

Surface area in water (m2
) 2

b.e 
2

b.e 
2

b.e 

Surface area in soil (m
2

) 0.5':!'" 0.53b,o Q,53b,O 

Permeability coefficient chemical s12_ecific chemical specific chemical specific 

***The exposure frequencies for the land-use scenarios are often integrated into the overall contact rate 
for specific exposure pathways. When not included, the exposure frequency for the industrial land-use 
scenario is 8 hr/day for 250 day/yr, for the recreational land use, a value of 2 hrlwk for 52 wk/yr is used 
(EPA 19B9b); for a residential land use, all contact rates are given per day for 350 day/yr. 
"RAGS, Volt, Part 8 (EPA 1991). 
bExposure Factors Handbook (EPA 1989b) 

•ePA Region VI guidance. 

dFor radionuclides, RESRAD (ANL 1993) is used for human health risk calculations; default parameters 
are consistent with RESRAD guidance. 
"Dermal Exposure Assessment (EPA 1992). 
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